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How to Use the CFA 
Program Curriculum

The CFA® Program exams measure your mastery of the core knowledge, skills, and 
abilities required to succeed as an investment professional. These core competencies 
are the basis for the Candidate Body of Knowledge (CBOK™). The CBOK consists of 
four components:

A broad outline that lists the major CFA Program topic areas (www 
.cfainstitute .org/ programs/ cfa/ curriculum/ cbok/ cbok)
Topic area weights that indicate the relative exam weightings of the top-level 
topic areas (www .cfainstitute .org/ en/ programs/ cfa/ curriculum)
Learning outcome statements (LOS) that advise candidates about the 
specific knowledge, skills, and abilities they should acquire from curricu-
lum content covering a topic area: LOS are provided at the beginning of 
each block of related content and the specific lesson that covers them. We 
encourage you to review the information about the LOS on our website 
(www .cfainstitute .org/ programs/ cfa/ curriculum/ study -sessions), including 
the descriptions of LOS “command words” on the candidate resources page 
at www .cfainstitute .org/ -/ media/ documents/ support/ programs/ cfa -and 
-cipm -los -command -words .ashx.
The CFA Program curriculum that candidates receive access to upon exam 
registration

Therefore, the key to your success on the CFA exams is studying and understanding 
the CBOK. You can learn more about the CBOK on our website: www .cfainstitute 
.org/ programs/ cfa/ curriculum/ cbok. 

The curriculum, including the practice questions, is the basis for all exam questions. 
The curriculum is selected or developed specifically to provide candidates with the 
knowledge, skills, and abilities reflected in the CBOK.

CFA INSTITUTE LEARNING ECOSYSTEM (LES)

Your exam registration fee includes access to the CFA Institute Learning Ecosystem 
(LES). This digital learning platform provides access, even offline, to all the curriculum 
content and practice questions. The LES is organized as a series of learning modules 
consisting of short online lessons and associated practice questions. This tool is your 
source for all study materials, including practice questions and mock exams. The LES 
is the primary method by which CFA Institute delivers your curriculum experience. 
Here, candidates will find additional practice questions to test their knowledge. Some 
questions in the LES provide a unique interactive experience.

DESIGNING YOUR PERSONAL STUDY PROGRAM

An orderly, systematic approach to exam preparation is critical. You should dedicate 
a consistent block of time every week to reading and studying. Review the LOS both 
before and after you study curriculum content to ensure you can demonstrate the 
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How to Use the CFA Program Curriculumx

knowledge, skills, and abilities described by the LOS and the assigned reading. Use 
the LOS as a self-check to track your progress and highlight areas of weakness for 
later review.

Successful candidates report an average of more than 300 hours preparing for each 
exam. Your preparation time will vary based on your prior education and experience, 
and you will likely spend more time on some topics than on others. 

ERRATA

The curriculum development process is rigorous and involves multiple rounds of 
reviews by content experts. Despite our efforts to produce a curriculum that is free of 
errors, in some instances, we must make corrections. Curriculum errata are periodically 
updated and posted by exam level and test date on the Curriculum Errata webpage 
(www .cfainstitute .org/ en/ programs/ submit -errata). If you believe you have found an 
error in the curriculum, you can submit your concerns through our curriculum errata 
reporting process found at the bottom of the Curriculum Errata webpage. 

OTHER FEEDBACK

Please send any comments or suggestions to info@ cfainstitute .org, and we will review 
your feedback thoughtfully. 
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Equity Valuation: Applications 
and Processes

by Jerald E. Pinto, PhD, CFA, Elaine Henry, PhD, CFA, Thomas R. 
Robinson, PhD, CFA, CAIA, and John D. Stowe, PhD, CFA.

Jerald E. Pinto, PhD, CFA, is at CFA Institute (USA). Elaine Henry, PhD, CFA, is at 
Stevens Institute of Technology (USA). Thomas R. Robinson, PhD, CFA, CAIA, is at 
Robinson Global Investment Management LLC, (USA). John D. Stowe, PhD, CFA, is at 
Ohio University (USA).

LEARNING OUTCOMES
Mastery The candidate should be able to:

define valuation and intrinsic value and explain sources of perceived 
mispricing
explain the going concern assumption and contrast a going concern 
value to a liquidation value
describe definitions of value and justify which definition of value is 
most relevant to public company valuation
describe applications of equity valuation

describe questions that should be addressed in conducting an 
industry and competitive analysis
contrast absolute and relative valuation models and describe 
examples of each type of model
describe sum-of-the-parts valuation and conglomerate discounts

explain broad criteria for choosing an appropriate approach for 
valuing a given company

L E A R N I N G  M O D U L E
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Learning Module 1 Equity Valuation: Applications and Processes4

INTRODUCTION

define valuation and intrinsic value and explain sources of perceived 
mispricing
explain the going concern assumption and contrast a going concern 
value to a liquidation value
describe definitions of value and justify which definition of value is 
most relevant to public company valuation

Every day, thousands of participants in the investment profession—investors, portfolio 
managers, regulators, researchers—face a common and often perplexing question: 
What is the value of a particular asset? The answers to this question usually influ-
ence success or failure in achieving investment objectives. For one group of those 
participants—equity analysts—the question and its potential answers are particularly 
critical because determining the value of an ownership stake is at the heart of their 
professional activities and decisions. Valuation is the estimation of an asset’s value 
based on variables perceived to be related to future investment returns, on comparisons 
with similar assets, or, when relevant, on estimates of immediate liquidation proceeds. 
Skill in valuation is a very important element of success in investing.

We address some basic questions: What is value? Who uses equity valuations? 
What is the importance of industry knowledge? How can the analyst effectively com-
municate his analysis? We answer these and other questions and lay a foundation for 
the topics that follow.

The following section defines value and describes the various uses of equity valu-
ation. The subsequent sections examine the steps in the valuation process, including 
the analyst’s role and responsibilities, and discuss how valuation results are commu-
nicated. They also provide some guidance on the content and format of an effective 
research report. 

Value Definitions and Valuation Applications
Before summarizing the various applications of equity valuation tools, it is helpful 
to define what is meant by “value” and to understand that the meaning can vary in 
different contexts. The context of a valuation, including its objective, generally deter-
mines the appropriate definition of value and thus affects the analyst’s selection of a 
valuation approach.

What Is Value?

Several perspectives on value serve as the foundation for the variety of valuation mod-
els available to the equity analyst. Intrinsic value is the necessary starting point, but 
other concepts of value—going-concern value, liquidation value, and fair value—are 
also important.

Intrinsic Value
A critical assumption in equity valuation, as applied to publicly traded securities, is that 
the market price of a security can differ from its intrinsic value. The intrinsic value 
of any asset is the value of the asset given a hypothetically complete understanding 
of the asset’s investment characteristics. For any particular investor, an estimate of 
intrinsic value reflects his or her view of the “true” or “real” value of an asset. If one 
assumed that the market price of an equity security perfectly reflected its intrinsic 

1
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Introduction 5

value, “valuation” would simply require looking at the market price. Roughly, it is just 
such an assumption that underpins traditional efficient market theory, which suggests 
that an asset’s market price is the best available estimate of its intrinsic value.

An important theoretical counter to the notion that market price and intrinsic 
value are identical can be found in the Grossman–Stiglitz paradox. If market prices, 
which are essentially freely obtainable, perfectly reflect a security’s intrinsic value, 
then a rational investor would not incur the costs of obtaining and analyzing infor-
mation to obtain a second estimate of the security’s value. If no investor obtains and 
analyzes information about a security, however, then how can the market price reflect 
the security’s intrinsic value? The rational efficient markets formulation (Grossman 
and Stiglitz 1980) recognizes that investors will not rationally incur the expenses of 
gathering information unless they expect to be rewarded by higher gross returns com-
pared with the free alternative of accepting the market price. Furthermore, modern 
theorists recognize that when intrinsic value is difficult to determine, as is the case 
for common stock, and when trading costs exist, even further room exists for price 
to diverge from value (Lee, Myers, and Swaminathan 1999).

Thus, analysts often view market prices both with respect and with skepticism. They 
seek to identify mispricing, and at the same time, they often rely on price eventually 
converging to intrinsic value. They also recognize distinctions among the levels of 
market efficiency in different markets or tiers of markets (for example, stocks heavily 
followed by analysts and stocks neglected by analysts). Overall, equity valuation, when 
applied to market-traded securities, admits the possibility of mispricing. Throughout 
the discussion, then, we distinguish between the market price, P, and the intrinsic 
value (“value” for short), V.

For an active investment manager, valuation is an inherent part of the attempt to 
produce investment returns that exceed the returns commensurate with the invest-
ment’s risk—that is, positive excess risk-adjusted returns. An excess risk-adjusted 
return is also called an abnormal return or alpha. (Return concepts will be more 
fully discussed later.) The active investment manager hopes to capture a positive alpha 
as a result of his or her efforts to estimate intrinsic value. Any departure of market 
price from the manager’s estimate of intrinsic value is a perceived mispricing (i.e., 
a difference between the estimated intrinsic value and the market price of an asset).

These ideas can be illuminated through the following expression that identifies 
two possible sources of perceived mispricing:

 VE – P = (V – P) + (VE – V),

where

 VE = estimated value

 P = market price

 V = intrinsic value

[Note: One can derive the above expression as VE – P = VE – P + V – V = (V 
– P) + (VE – V).]

This expression states that the difference between a valuation estimate and the 
prevailing market price is, by definition, equal to the sum of two components. The 
first component is the true mispricing—that is, the difference between the true but 
unobservable intrinsic value V and the observed market price P (this difference con-
tributes to the abnormal return). The second component is the difference between the 
valuation estimate and the true but unobservable intrinsic value—that is, the error in 
the estimate of the intrinsic value.

© CFA Institute. For candidate use only. Not for distribution.



Learning Module 1 Equity Valuation: Applications and Processes6

To obtain a useful estimate of intrinsic value, an analyst must combine accurate 
forecasts with an appropriate valuation model. The quality of the analyst’s forecasts, 
in particular the expectational inputs used in valuation models, is a key element in 
determining investment success. For active security selection to be consistently suc-
cessful, the manager’s expectations must differ from consensus expectations and be, 
on average, correct as well.

Uncertainty is constantly present in equity valuation. Confidence in one’s expec-
tations is always realistically partial. In applying any valuation approach, analysts can 
never be sure that they have accounted for all the sources of risk reflected in an asset’s 
price. Because competing equity risk models will always exist, there is no obvious 
final resolution to this dilemma. Even if an analyst makes adequate risk adjustments, 
develops accurate forecasts, and employs appropriate valuation models, success is not 
assured. Temporal market conditions may prevent the investor from capturing the 
benefits of any perceived mispricing. Convergence of the market price to perceived 
intrinsic value may not happen within the investor’s investment horizon, if at all. 
So, besides evidence of mispricing, some active investors look for the presence of 
a particular market or corporate event (catalyst) that will cause the marketplace to 
re-evaluate a company’s prospects.

Going-Concern Value and Liquidation Value
A company generally has one value if it is to be immediately dissolved and another 
value if it will continue in operation. In estimating value, a going-concern assump-
tion is the assumption that the company will continue its business activities into the 
foreseeable future. In other words, the company will continue to produce and sell its 
goods and services, use its assets in a value-maximizing way for a relevant economic 
time frame, and access its optimal sources of financing. The going-concern value of 
a company is its value under a going-concern assumption. Models of going-concern 
value are our focus.

Nevertheless, a going-concern assumption may not be appropriate for a company 
in financial distress. An alternative to a company’s going-concern value is its value if 
it were dissolved and its assets sold individually, known as its liquidation value. For 
many companies, the value added by assets working together and by human capital 
applied to managing those assets makes estimated going-concern value greater than 
liquidation value (although, a persistently unprofitable business may be worth more 
“dead” than “alive”). Beyond the value added by assets working together or by applying 
managerial skill to those assets, the value of a company’s assets would likely differ 
depending on the time frame available for liquidating them. For example, the value 
of nonperishable inventory that had to be immediately liquidated would typically be 
lower than the value of inventory that could be sold during a longer period of time 
(i.e., in an “orderly” fashion). Thus, such concepts as orderly liquidation value are 
sometimes distinguished.

Fair Market Value and Investment Value
For an analyst valuing public equities, intrinsic value is typically the relevant concept of 
value. In other contexts, however, other definitions of value are relevant. For example, 
a buy–sell agreement among the owners of a private business—specifying how and 
when the owners (e.g., shareholders or partners) can sell their ownership interest and 
at what price—might be primarily concerned with equitable treatment of both sellers 
and buyers. In that context, the relevant definition of value would likely be fair market 
value. Fair market value is the price at which an asset (or liability) would change 
hands between a willing buyer and a willing seller when the former is not under any 
compulsion to buy and the latter is not under any compulsion to sell. Furthermore, 
the concept of fair market value generally includes an assumption that both buyer 
and seller are informed of all material aspects of the underlying investment. Fair 
market value has often been used in valuation related to assessing taxes. In a financial 
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Applications of Equity Valuation 7

reporting context—for example, in valuing an asset for the purpose of impairment 
testing—financial reporting standards reference fair value, a related (but not identi-
cal) concept and provide a specific definition: “Fair value is the amount for which an 
asset could be exchanged, a liability settled, or an equity instrument granted could 
be exchanged between knowledgeable, willing parties in an arm’s length transaction.”

Assuming the marketplace has confidence that the company’s management is 
acting in the owners’ best interests, market prices should tend, in the long run, to 
reflect fair market value. In some situations, however, an asset is worth more to a 
particular buyer (e.g., because of potential operating synergies). The concept of value 
to a specific buyer taking account of potential synergies and based on the investor’s 
requirements and expectations is called investment value.

Definitions of Value: Summary
Analysts valuing an asset need to be aware of the definition or definitions of value 
relevant to the assignment. For the valuation of public equities, an intrinsic value defi-
nition of values is generally relevant. Intrinsic value, estimated under a going-concern 
assumption, is the focus of these equity valuation sections.

APPLICATIONS OF EQUITY VALUATION

describe applications of equity valuation

Investment analysts work in a wide variety of organizations and positions. As a result, 
they apply the tools of equity valuation to address a range of practical problems. In 
particular, analysts use valuation concepts and models to accomplish the following:

 ■ Selecting stocks. Stock selection is the primary use of the tools presented 
here. Equity analysts continually address the same question for every com-
mon stock that is either a current or prospective portfolio holding or for 
every stock that he or she is responsible for covering: Is this security fairly 
priced, overpriced, or underpriced relative to its current estimated intrinsic 
value and relative to the prices of comparable securities?

 ■ Inferring (extracting) market expectations. Market prices reflect the expecta-
tions of investors about the future performance of companies. Analysts may 
ask: What expectations about a company’s future performance are consis-
tent with the current market price for that company’s stock? What assump-
tions about the company’s fundamentals would justify the current price? 
(Fundamentals are characteristics of a company related to profitability, 
financial strength, or risk.) These questions may be relevant to the analyst 
for several reasons:

 ● The analyst can evaluate the reasonableness of the expectations implied 
by the market price by comparing the market’s implied expectations to 
his own expectations.

 ● The market’s expectations for a fundamental characteristic of one com-
pany may be useful as a benchmark or comparison value of the same 
characteristic for another company.

To extract or reverse-engineer a market expectation, the analyst selects 
a valuation model that relates value to expectations about fundamentals 
and is appropriate given the characteristics of the stock. Next, the analyst 

2
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Learning Module 1 Equity Valuation: Applications and Processes8

estimates values for all fundamentals in the model except the fundamen-
tal of interest. The analyst then solves for that value of the fundamental of 
interest that results in a model value equal to the current market price.

 ■ Evaluating corporate events. Investment bankers, corporate analysts, 
and investment analysts use valuation tools to assess the impact of such 
corporate events as mergers, acquisitions, divestitures, spin-offs, and 
going-private transactions. Each of these events affects a company’s future 
cash flows and thus the value of its equity. Furthermore, in mergers and 
acquisitions, the acquiring company’s own common stock is often used as 
currency for the purchase. Investors then want to know whether the stock is 
fairly valued.

 ■ Rendering fairness opinions. The parties to a merger may be required to seek 
a fairness opinion on the terms of the merger from a third party, such as an 
investment bank. Valuation is central to such opinions.

 ■ Evaluating business strategies and models. Companies concerned with 
maximizing shareholder value evaluate the effect of alternative strategies on 
share value.

 ■ Communicating with analysts and shareholders. Valuation concepts facilitate 
communication and discussion among company management, shareholders, 
and analysts on a range of corporate issues affecting company value.

 ■ Appraising private businesses. Valuation of the equity of private businesses 
is important for transactional purposes (e.g., acquisitions of such companies 
or buy–sell agreements for the transfer of equity interests among owners 
when one of them dies or retires) and tax-reporting purposes (e.g., for the 
taxation of estates), among others. The absence of a market price imparts 
distinctive characteristics to such valuations, although the fundamental 
models are shared with public equity valuation. An analyst encounters these 
characteristics when evaluating initial public offerings, for example. 

 ■ Share-based payment (compensation). Share-based payments (e.g., restricted 
stock grants) are sometimes part of executive compensation. Estimation of 
their value frequently depends on using equity valuation tools.

INFERRING MARKET EXPECTATIONS

On 2 January 2019, Apple Inc. (AAPL) lowered its revenue guidance citing a 
variety of reasons, one of which was the weakening economies in some of its 
Asian markets. Apple’s share price fell approximately 10%. When Biogen Inc. 
announced on 21 March 2019 that its experimental drug for Alzheimer’s had 
failed in late-stage clinical trials, the company’s share price dropped approximately 
30%. What contributes to such large single-day price movements—changes in 
estimates of underlying intrinsic value, or market overreaction to negative news?

A rich stream of academic research probes overall market overreaction and 
underreaction based on large samples—for example, De Bondt and Thaler (1985), 
Abarbanell and Bernard (1992), and more recently, Bordalo et al. (2017) and Bouchaud 
et al. 2018). However, one classic research study addresses the topic with a case study 
of a single such dramatic price drop. This case study, shown in Exhibit 1, is useful for 
studying equity valuation.
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Applications of Equity Valuation 9

Exhibit 1: 

Cornell’s (2001) case study focuses on the 21 September 2000 press release by 
Intel Corporation containing information about its expected revenue growth 
for the third quarter of 2000. The announced growth fell short of the company’s 
prior prediction by 2 to 4 percentage points and short of analysts’ projections 
by 3 to 7 percentage points. In response to the announcement, Intel’s stock 
price fell nearly 30% during the following five days—from $61.50 just prior to 
the press release to only $43.31 five days later.

To assess whether the information in Intel’s announcement was sufficient 
to explain such a large loss of value, Cornell (2001) estimated the value of a 
company’s equity as the present value of expected future cash flows from oper-
ations minus the expenditures needed to maintain the company’s growth. (We 
will discuss such free cash flow models in detail at a later stage.)

Using a conservatively low discount rate, Cornell estimated that Intel’s price 
before the announcement, $61.50, was consistent with a forecasted growth 
rate of 20% a year for the subsequent 10 years and then 6% per year thereafter. 
Intel’s price after the announcement, $43.31, was consistent with a decline of 
the 10-year growth rate to well under 15% per year. In the final year of the 
forecast horizon (2009), projected revenues with the lower growth rate would 
be $50 billion below the projected revenues based on the pre-announcement 
price. Because the press release did not obviously point to any changes in Intel’s 
fundamental long-run business conditions (Intel attributed the quarterly revenue 
growth shortfall to a cyclical slowing of demand in Europe), Cornell’s detailed 
analysis left him skeptical that the stock market’s reaction could be explained 
in terms of fundamentals.

Assuming Cornell’s methodology was sound, one interpretation is that inves-
tors’ reaction to the press release was irrational. An alternative interpretation 
is that Intel’s stock was overvalued prior to the press release and that the press 
release was “a kind of catalyst that caused movement toward a more rational 
price, even though the release itself did not contain sufficient long-run valuation 
information to justify that movement” (Cornell 2001, p. 134). 

EXAMPLE 1

Knowledge Check

1. Referring to Exhibit 1 on Cornell’s study of the Intel stock price reaction, 
explain how an analyst could evaluate the two possible interpretations.

Solution: 
To evaluate whether the market reaction to Intel’s announcement was an 
irrational reaction or a rational reduction of a previously overvalued price, 
one could compare the expected 20% growth implicit in the pre-announce-
ment stock price to some benchmark—for example, the company’s actual 
recent revenue growth, the industry’s recent growth, and/or forecasts for 
the growth of the industry or the economy. Finding the growth rate implied 
in the company’s stock price is an example of using a valuation model and a 
company’s actual stock price to infer market expectations.
Note: Cornell (2001) observed that the 20% revenue growth rate implied 
by the pre-announcement stock price was much higher than Intel’s average 
growth rate during the previous five years, which occurred when the compa-
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ny was much smaller. He concluded that Intel’s stock was overvalued prior 
to the press release.

These examples illustrate the role of expectations in equity valuation and typical 
situations in which a given set of facts may be given various interpretations. These 
examples also illustrate that differences between market price and intrinsic value can 
occur suddenly, offering opportunities for astute investment managers to generate 
alpha.

UNDERSTANDING THE BUSINESS

describe questions that should be addressed in conducting an 
industry and competitive analysis

In general, the valuation process involves the following five steps:

1. Understanding the business. Industry and competitive analysis, together 
with an analysis of financial statements and other company disclosures, 
provides a basis for forecasting company performance.

2. Forecasting company performance. Forecasts of sales, earnings, dividends, 
and financial position (pro forma analysis) provide the inputs for most valu-
ation models.

3. Selecting the appropriate valuation model. Depending on the characteristics 
of the company and the context of valuation, some valuation models may be 
more appropriate than others.

4. Converting forecasts to a valuation. Beyond mechanically obtaining the “out-
put” of valuation models, estimating value involves judgment.

5. Applying the valuation conclusions. Depending on the purpose, an analyst 
may use the valuation conclusions to make an investment recommendation 
about a particular stock, provide an opinion about the price of a transaction, 
or evaluate the economic merits of a potential strategic investment.

Most of these steps are addressed in detail later. Here, we provide an overview 
of each.

Understanding the Business
To forecast a company’s financial performance as a basis for determining the value 
of an investment in the company or its securities, it is helpful to understand the eco-
nomic and industry contexts in which the company operates, the company’s strategy, 
and the company’s previous financial performance. Industry and competitive analy-
sis, together with an analysis of the company’s financial reports, provides a basis for 
forecasting performance.

Industry and Competitive Analysis

Because similar economic and technological factors typically affect all companies in an 
industry, industry knowledge helps analysts understand the basic characteristics of the 
markets served by a company and the economics of the company. An airline industry 
analyst will know that labor costs and jet fuel costs are the two largest expenses of 
airlines and that in many markets airlines have difficulty passing through higher fuel 

3
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prices by raising ticket prices. Using this knowledge, the analyst may inquire about 
the degree to which different airlines hedge the commodity price risk inherent in jet 
fuel costs. With such information in hand, the analyst is better able to evaluate risk 
and forecast future cash flows. In addition, the analyst would run sensitivity analyses 
to determine how different levels of fuel prices would affect valuation.

Various frameworks exist for industry and competitive analysis. The primary useful-
ness of such frameworks is that they can help ensure that an analysis gives appropriate 
attention to the most important economic drivers of a business. In other words, the 
objective is not to prepare some formal framework representing industry structure 
or corporate strategy, but rather to use a framework to organize thoughts about an 
industry and to better understand a company’s prospects for success in competition 
with other companies in that industry. Further, although frameworks can provide a 
template, obviously the informational content added by an analyst makes the frame-
work relevant to valuation. Ultimately, an industry and competitive analysis should 
highlight which aspects of a company’s business present the greatest challenges and 
opportunities and should thus be the subject of further investigation and/or more 
extensive sensitivity analysis (an analysis to determine how changes in an assumed 
input would affect the outcome of an analysis). Frameworks may be useful as analysts 
focus on questions relevant to understanding a business.

 ■ How attractive are the industries in which the company operates in terms of 
offering prospects for sustained profitability?

Inherent industry profitability is one important factor in determining a company’s 
profitability. Analysts should try to understand industry structure—the industry’s 
underlying economic and technical characteristics—and the trends affecting that 
structure. Basic economic factors—supply and demand—provide a fundamental 
framework for understanding an industry. Porter’s (1985, 1998, 2008) five forces that 
characterize industry structure—explained in detail at a later stage and summarized in 
Exhibit 2— can help analysts assess industry profitability and prospects for companies. 

Exhibit 2: Summary of Porter’s Forces 

Force Features

Rivalry (intra-industry) Lower rivalry, few competitors and/or good brand 
identification 

Threat of new entrants High costs to enter (& other barriers)
Threat of substitutes Few substitutes exist, or cost to switch is high
Bargaining power of 
suppliers

Many suppliers exist

Bargaining power of buyers Many customers for an industry’ s product exist

Analysts must also stay current on facts and news concerning all the industries in which 
the company operates, including recent developments (e.g., management, technologi-
cal, or financial). Particularly important to valuation are any factors likely to affect the 
industry’s longer term profitability and growth prospects, such as demographic trends.

 ■ What is the company’s relative competitive position within its industry, and 
what is its competitive strategy?

The level and trend of the company’s market share indicate its relative competitive 
position within an industry. In general, a company’s value is higher to the extent that 
it can create and sustain an advantage relative to its competition. Porter identifies 
several generic corporate strategies for achieving above-average performance:
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i. Cost leadership—being the lowest cost producer while offering products 
comparable to those of other companies so that products can be priced at 
or near the industry average

ii. Differentiation—offering unique products or services along some dimen-
sions that are widely valued by buyers so that the company can command 
premium prices

iii. Focus—seeking a competitive advantage within a target segment or 
segments of the industry based on either cost leadership (cost focus) or 
differentiation (differentiation focus)

The term “business model” refers generally to how a company makes money: which 
customers it targets, what products or services it will sell to those customers, and 
how it delivers those products or services (including how it finances its activities). The 
term is broadly used and sometimes encompasses aspects of the generic strategies 
just described. For example, an airline with a generic cost leadership strategy might 
have a business model characterized as a low-cost carrier. Low-cost carriers offer a 
single class of service and use a single type of aircraft to minimize training costs and 
maintenance charges.

 ■ How well has the company executed its strategy, and what are its prospects 
for future execution?

Competitive success requires both appropriate strategic choices and competent 
execution. Analyzing the company’s financial reports provides a basis for evaluating a 
company’s performance against its strategic objectives and for developing expectations 
about a company’s likely future performance. A historical analysis means more than 
just reviewing, say, the 10-year historical record in the most recent annual report. It 
often means looking at the annual reports from 10 years prior, 5 years prior, and the 
most recent 2 years. Why? Because looking at annual reports from prior years often 
provides useful insights into how management has historically foreseen challenges and 
has adapted to changes in business conditions through time. (In general, the investor 
relations sections of most publicly traded companies’ websites provide electronic 
copies of their annual reports from at least the most recent years.)

In examining financial and operational strategic execution, two caveats merit 
mention. First, the importance of qualitative—that is, non-numeric factors—must be 
considered. Such non-numeric factors include the company’s ownership structure, 
its intellectual and physical property, the terms of its intangible assets (e.g., licenses 
and franchise agreements), and the potential consequences of legal disputes or other 
contingent liabilities. Second, it is important to avoid simply extrapolating past 
operating results when forecasting future performance. In general, economic and 
technological forces can contribute to the phenomenon of “regression toward the 
mean.” Specifically, successful companies tend to draw more competitors into their 
industries and find that their ability to generate above-average profits comes under 
pressure. Conversely, poorly performing companies are often restructured in such 
a manner as to improve their long-term profitability. Thus, in many cases, analysts 
making long-term horizon growth forecasts for a company’s earnings and profits (e.g., 
forecasts beyond the next 10 years) plausibly assume company convergence toward 
the forecasted average growth rate for the underlying economy.
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ANALYSIS OF FINANCIAL REPORTS AND SOURCES OF 
INFORMATION

The aspects of a financial report that are most relevant for evaluating a company’s 
success in implementing strategic choices vary across companies and industries. For 
established companies, financial ratio analysis is useful. Individual drivers of profit-
ability for merchandising and manufacturing companies can be evaluated against the 
company’s stated strategic objectives. For example, a manufacturing company aiming 
to create a sustainable competitive advantage by building strong brand recognition 
could be expected to have substantial expenditures for advertising but relatively 
higher prices for its goods. Compared with a company aiming to compete on cost, 
the branded company would be expected to have higher gross margins but also higher 
selling expenses as a percentage of sales.

EXAMPLE 2

Competitive Analysis
The following companies are among the largest publicly-traded providers of 
oilfield services, based on revenues in the most recent fiscal year:

 ■ Schlumberger Ltd. (executive offices in Paris, Houston, London, and 
the Hague) 

 ● Revenue: $32.8 billion
 ● Net income: $2.2 billion

 ■ Halliburton (executive offices in Houston)

 ● Revenue: $24.0 billion
 ● Net income: $1.7 billion

 ■ Baker Hughes, a GE Company (executive offices in Houston) 

 ● Revenue: $22.9 billion
 ● Net income: $0.3 billion

 ■ Saipem S.p.A. (executive offices in Milan)

 ● Revenue (2017): €9.0 billion
 ● Net income (loss) (2017): –€0.3 billion

 ■ National Oilwell Varco Inc. (executive offices in Houston)

 ● Revenue: $8.5 billion
 ● Net income (loss): –$0.02 billion

 ■ Weatherford International plc (executive offices in Baar, Switzerland) 

 ● Revenue: $5.7 billion
 ● Net income (loss): –$2.8 billion

Note: Financial data are for fiscal 2018, except where noted.
Sources: Companies’ 10-K, 20-F, or Investor Relations websites.
 
These companies provide tools and services—often of a very technical 

nature—to expedite the drilling activities of oil and gas producers and drilling 
companies.

4
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1. Discuss the economic factors that may affect demand for the services pro-
vided by oilfield services companies, and explain a logical framework for 
analyzing and forecasting revenue for these companies.

Solution: 
Because the products and services of these companies relate to oil and gas 
exploration and production, the levels of exploration and production activ-
ities by oil and gas producers are probably the major factors that determine 
the demand for their services. In turn, the prices of natural gas and crude oil 
are important in determining the level of exploration and production activ-
ities. Therefore, among other economic factors, an analyst should research 
those relating to supply and demand for natural gas and crude oil.

 ■ Supply factors in natural gas, such as natural gas inventory levels.
 ■ Demand factors in natural gas, including household and commercial 

use of natural gas and the amount of new power generation equipment 
being fired by natural gas.

 ■ Supply factors in crude oil, including capacity constraints and produc-
tion levels in OPEC and other oil-producing countries, as well as new 
discoveries of off-shore and land-based oil reserves.

 ■ Demand factors in crude oil, such as household and commercial use 
of oil and the amount of new power generation equipment using oil 
products as its primary fuel.

 ■ For both crude oil and natural gas, projected economic growth rates 
could be examined as a demand factor and depletion rates as a sup-
ply-side factor.

Note: Energy analysts should be familiar with sources for researching supply 
and demand information, such as the International Energy Agency (IEA), 
the European Petroleum Industry Association (EUROPIA), the Energy In-
formation Administration (EIA), the American Gas Association (AGA), and 
the American Petroleum Institute (API).

2. Explain how comparing the level and trend in profit margin (net income/
sales) and revenue per employee for the companies shown may help in eval-
uating whether one of these companies is the cost leader in the peer group.

Solution: 
Profit margin reflects cost structure. In interpreting profit margin, however, 
analysts should evaluate any differences in companies’ abilities to affect prof-
it margin through power over price. A successfully executed cost leadership 
strategy will lower costs and raise profit margins. All else equal, we would 
also expect a cost leader to have relatively high sales per employee, reflecting 
efficient use of human resources.

With newer companies, or companies involved in creating new products or 
markets, nonfinancial measures may be critical to obtaining an accurate picture of 
corporate prospects. For example, a biotechnology company’s clinical trial results or 
an internet company’s unique visitors per day may provide information helpful for 
evaluating future revenue.
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Sources of Information
Important perspectives on industry and competition are sometimes provided by com-
panies themselves in regulator-mandated disclosures, regulatory filings, company press 
releases, investor relations materials, and contacts with analysts. Analysts can compare 
the information provided directly by companies to their own independent research.

Regulatory requirements concerning disclosures and filings vary internationally. In 
some markets, such as Canada and the United States, regulations require management 
to provide industry and competitive information and access to those filings is freely 
available (e.g., www .sedar .com for Canadian filings, www .sec .gov for US filings, and 
individual companies’ Investor Relations websites). To take the case of the United 
States, in annual filings with the Securities and Exchange Commission made on Form 
10-K for US companies and Form 20-F for non-US companies, companies provide 
industry and competitive information in the business description section and in the 
management discussion and analysis (MD&A). Interim filings (e.g., the quarterly SEC 
Form 10-Q for US companies and Form 6-K for non-US companies) provide interim 
financial statements but typically less-detailed coverage of industry and competition. 
In other jurisdictions, listed companies’ financial disclosures can be found on indi-
vidual companies’ Investor Relations websites or centrally at government websites 
(e.g. Companies House in the UK at https:// www .gov .uk/ government/ organisations/ 
companies -house), stock exchange websites (e.g. Shenzhen Stock Exchange disclosures 
at http:// www .szse .cn), or central banks’ websites (e.g., National Bank of Belgium at 
https:// www .nbb .be/ en/ central -balance -sheet -office). Required disclosures concerning 
industry and competitive information differ across jurisdictions.

So far as analyst–management contacts are concerned, analysts must be aware 
when regulations (e.g., Regulation FD in the United States) prohibit companies from 
disclosing material nonpublic information to analysts without also disseminating that 
information to the public. General management insights based on public information, 
however, can still be useful to analysts, and many analysts consider in-person meetings 
with a company’s management essential to understanding a company.

The CFA Institute Code of Ethics and Standards of Professional Conduct pro-
hibit use of material inside information, and Regulation FD (and similar regulations 
in other countries) is designed to prohibit companies from selectively offering such 
information. These ethical and legal requirements assist analysts by clarifying their 
main role and purpose.

Company-provided sources of information in addition to regulatory filings include 
press releases and investor relations materials. The press releases of most relevance 
to analysts are the press releases that companies issue to announce their periodic 
earnings. Companies typically issue these earnings press releases several weeks after 
the end of an accounting period and several weeks before they file their interim 
financial statements. Earnings press releases summarize the company’s performance 
for the period and usually include explanations for the performance and financial 
statements (often abbreviated versions). Following their earnings press releases, many 
companies host conference calls in which they further elaborate on their reported 
performance and typically allocate some time to answer questions posed by analysts. 
On their corporate websites, many companies post audio downloads and transcripts 
of conference calls and presentations made in analyst conferences. The audio files and 
transcripts of conference calls and conference presentations provide access not only 
to the company’s reports but also to analysts’ questions and the company’s answers 
to those questions.

Apart from company-provided sources of information, analysts also obtain infor-
mation from third-party sources, such as industry organizations, regulatory agencies, 
and commercial providers of market intelligence.
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SOURCES OF ESG INFORMATION: THE CASE OF THE US AUTO INDUSTRY

The evaluation of environmental, social, and governance (ESG) factors can 
help analysts identify potential business risks and practices that may produce 
long-term competitive advantages relative to peers. In the following example, 
we discuss the sources of ESG-related information that an analyst following 
US-domiciled automakers might consider.

The automotive industry is among the most resource-intensive manufacturing 
industries in the world. New vehicles are subject to multiple governmental stan-
dards concerning safety, fuel efficiency and emissions control, vehicle recycling, 
and theft prevention, among others. Manufacturing and assembly facilities must 
conform to strict standards for air emissions, water discharge, and hazardous 
waste management. 

Because an auto company’s manufacturing process and vehicles can sig-
nificantly affect the environment, the industry is heavily regulated. The global 
nature of the automotive industry requires careful consideration of different 
regulatory environments within countries and regions. Regulatory bodies in 
the United States, such as the Environmental Protection Agency, as well as 
non-US regulatory bodies, such as the European Commission, the European 
Environment Agency, and the UK-based Environment Agency, help develop 
and track environmental standards and legislation. 

The potential for serious injuries from manufacturing increases the impor-
tance of automobile worker safety. In addition, labor relations are also very 
important for US automakers because of the sizable representation of employees 
in labor unions. Avoiding costly lawsuits, lost production from work stoppages, 
and negative publicity are primary concerns for automakers. 

Information relevant to analyzing ESG considerations for US automakers can 
be found in many sources that are common to most industries. These sources 
include corporate filings, press releases, investor calls and webcasts, and trade 
publications. Sustainability reports (often called corporate sustainability reports, 
or CSRs) are also relevant to analysts when examining ESG considerations. 
These reports address the economic, environmental, and social effects result-
ing from an organization’s everyday activities and the organization’s values and 
governance (see https:// www .globalreporting .org/ information/ sustainability 
-reporting/ Pages/ default .aspx). Although there is no uniform standard for their 
issuance or disclosure by companies, sustainability reports can provide analysts 
with a better understanding of a company’s sustainable business practices and 
whether a company’s resource management supports an economically sustain-
able business model. 

For more specific ESG-related information, analysts following US automakers 
may consult labor union boycott lists and disclosures from the Occupational 
Safety and Health Administration (OSHA) and the US Equal Employment 
Opportunity Commission (EEOC). As the federal agency responsible for over-
seeing working conditions for most private sector employers in the United States, 
OSHA can help analysts identify auto manufacturers that have demonstrated a 
history of safety violations or an improvement in workplace safety. The EEOC’s 
litigation database helps in the investigation of any notable workplace discrim-
ination issues that have affected individual automakers.

Several not-for-profit organizations can be valuable ESG resources to ana-
lysts of US automakers (or other industries, for that matter). The Sustainable 
Accounting Standards Board (SASB) sets industry-specific ESG standards and 
can help analysts identify ESG considerations that have a quantitative impact 
on companies’ financial performance. The Carbon Disclosure Project collects 
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and synthesizes self-reported environmental data that can provide for important 
information regarding automakers’ exposure to climate change and water scarcity. 
Finally, Ceres, an organization committed to driving sustainability research and 
advocacy, can provide analysts with access to sustainability research reports for 
the auto industry. 

CONSIDERATIONS IN USING ACCOUNTING 
INFORMATION

In evaluating a company’s historical performance and developing forecasts of future 
performance, analysts typically rely heavily on companies’ accounting information 
and financial disclosures. Companies’ reported results vary in their persistence (i.e., 
sustainability). In addition, the information that companies disclose can vary sub-
stantially with respect to the accuracy of reported accounting results as reflections 
of economic performance and the detail in which results are disclosed. 

The term quality of earnings analysis broadly includes the scrutiny of all finan-
cial statements, including the balance sheet, to evaluate both the sustainability of a 
company’s performance and how accurately the reported information reflects eco-
nomic reality. Equity analysts will generally develop better insights into a company 
and improve forecast accuracy by developing an ability to assess a company’s quality 
of earnings. With regard to sustainability of performance, an analyst aims to identify 
aspects of reported performance that are less likely to recur. For example, earnings 
with significant components of nonrecurring events—such as positive litigation set-
tlements, nonpermanent tax reductions, or gains on sales of nonoperating assets—are 
considered to be of lower quality than earnings derived mainly from the company’s 
core business operations.

In addition to identifying nonrecurring events, an analyst aims to identify reporting 
decisions that may result in a level of reported earnings that is unlikely to continue. 
A good starting point for this type of quality of earnings analysis is a comparison of 
a company’s net income with its operating cash flow. As a simple hypothetical exam-
ple, consider a company that generates revenues and net income but no operating 
cash flow because it makes all sales on account and never collects its receivables. 
One systematic way to make the comparison is to decompose net income into a cash 
component (combining operating and investing cash flows) and an accrual component 
(defined as net income minus the cash component). Capital markets research shows 
that the cash component is more persistent than the accrual component of earnings, 
with the result that a company with a relatively higher amount of current accruals 
will have a relatively lower ROA in the future (Sloan 1996). Here, greater persistency 
means that compared to accruals in the current period, the cash component in the 
current period is more predictive of future net income. A relatively higher proportion 
of accruals can be interpreted as lower earnings quality.

A quality of earnings analysis for a particular company requires careful scrutiny of 
accounting statements, footnotes, and other relevant disclosures. Sources for studying 
quality of earnings analysis and accounting risk factors include Mulford and Comiskey 
(2005) and Schilit and Perler (2010). Examples of a few of the many available indicators 
of possible problems with a company’s quality of earnings are provided in Exhibit 3.

5
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Exhibit 3: Selected Quality of Earnings Indicators

Category Observation Potential Interpretation

Revenues and gains Recognizing revenue early, for example: 

 ■ bill-and-hold sales, and
 ■ recording sales of equipment or software 
prior to installation and acceptance by 
customer.

Acceleration in the recognition of revenue boosts 
reported income, masking a decline in operating 
performance.

Classification of nonoperating income or 
gains as part of operations.

Income or gains may be nonrecurring and may 
not relate to true operating performance, possibly 
masking declines in operating performance.

Expenses and losses Recognizing too much or too little reserves 
in the current year, such as: 

 ■ restructuring reserves,
 ■ loan-loss or bad-debt reserves, and
 ■ valuation allowances against deferred tax 
assets.

May boost current income at the expense of 
future income, or alternatively, may decrease 
current year’s earnings to boost future years’ 
performance.

Deferral of expenses by capitalizing expendi-
tures as an asset, for example: 

 ■ customer acquisition costs and
 ■ product development costs.

May boost current income at the expense of 
future income. May mask problems with underly-
ing business performance.

Use of aggressive estimates and assumptions, 
such as: 

 ■ asset impairments,
 ■ long depreciable lives,
 ■ long periods of amortization,
 ■ high assumed discount rate for pension 
liabilities,

 ■ low assumed rate of compensation growth 
for pension liabilities, and

 ■ high expected return on assets for pension.

Aggressive estimates may indicate actions taken 
to boost current reported income. Changes in 
assumptions may indicate an attempt to mask 
problems with underlying performance in the 
current period.

Balance sheet issues (may 
also affect earnings)

Use of off-balance sheet financing (financ-
ing that does not appear on the balance 
sheet), such as securitizing receivables.

Assets and/or liabilities may not be properly 
reflected on the balance sheet.

Operating cash flow Characterization of an increase in a bank 
overdraft as operating cash flow.

Operating cash flow may be artificially inflated.

The following example illustrates the importance of accounting practices in influencing 
reported financial results and the need for analysts to exercise judgment when using 
those results in any valuation model.
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EXAMPLE 3

Historical Example

Quality of Earnings Warning Signs: Aggressive Estimates
In the section of his 2007 letter to the shareholders of Berkshire Hathaway 
titled “Fanciful Figures—How Public Companies Juice Earnings,” Warren Buffett 
referred to the investment return assumption (the anticipated return on a defined 
benefit pension plan’s current and future assets):
“Decades of option-accounting nonsense have now been put to rest, but other 
accounting choices remain—important among these [is] the investment-return 
assumption a company uses in calculating pension expense. It will come as no 
surprise that many companies continue to choose an assumption that allows 
them to report less-than-solid ‘earnings.’ For the 363 companies in the S&P that 
have pension plans, this assumption in 2006 averaged 8%.” 

(www .berkshirehathaway .com/ letters/ 2007ltr .pdf. See pp.18–19.)
In his explanation, Buffett assumes a 5% return on cash and bonds, which 

averaged 28% of US pension fund assets. Therefore, this implies that the remain-
ing 72% of pension fund assets—predominately invested in equities—must earn 
a return of 9.2%, after all fees, to achieve the 8% overall return on the pension 
fund assets. To illustrate one perspective on an average pension fund achieving 
that 9.2% return, he estimates that the Dow Jones Industrial Index would need 
to close at about 2,000,000 on 31 December 2099 (compared to a level under 
13,000 at the time of his writing) for this century’s returns on that US stock 
index to match just the 5.3% average annual compound return achieved in the 
20th century.

1. How do aggressively optimistic estimates for returns on pension assets 
affect pension expense?

Solution: 
The amount of “expected return on plan assets” associated with the return 
assumption is a deduction in calculating pension expense. An aggressively 
optimistic estimate for the rate of return that pension assets will earn means 
a larger-than-warranted deduction in calculating pension expense, and 
subtraction will lead to understating pension expense and overstating net 
income. In fact, pension expense could become pension income depending 
on the numbers involved.

2. Where can information about a company’s assumed returns on its pension 
assets be found?

Solution: 
Information about a company’s assumed return on its pension assets can be 
found in the footnotes to the company’s financial statements.

The next examples of poor earnings quality, in which management made choices 
going beyond making an aggressive estimate, are reminiscent of a humorous vignette 
from Benjamin Graham (1936) in which the chair of a company outlines plans for 
return to profitability, as follows: “Contrary to expectations, no changes will be made 
in the company’s manufacturing or selling policies. Instead, the bookkeeping system 
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is to be entirely revamped. By adopting and further improving a number of modern 
accounting and financial devices, the corporation’s earning power will be amazingly 
transformed.”

EXAMPLE 4

Quality of Earnings Warning Signs: Extreme Cases

CASE A. 
In 2018, the Securities and Exchange Commission (SEC) charged Tangoe Inc., 
a formerly publicly-traded telecommunications expense management company, 
with fraudulent accounting practices that had allowed the company to improperly 
recognize revenues. Among the violations cited by the SEC were improperly 
recording revenue from customers who were unlikely to pay and understating 
the allowance for bad debts (Sources: US Securities and Exchange Commission 
press release 2018-175, issued 4 September 2018, and the related SEC complaint.)

1. Describe the financial statement impact of the accounting violations cited 
by the SEC.

Solution: 
On the income statement, improperly recognizing revenue from customers 
unlikely to pay would inflate reported revenue and—all else equal—report-
ed earnings. On the balance sheet, the improper practices would result 
in inflated receivables. On the statement of cash flows, if the amount of 
revenues included in net income exceeds the amount of cash collected from 
customers—all else equal—net income will exceed operating cash flow. (In 
actuality, this was not the case with Tangoe, where the company had other 
adjustments.) 

2. How would a company’s Accounts Receivable turnover (or days receivable) 
serve as an early warning sign of the revenue accounting violations cited by 
the SEC?

Solution: 
Improperly recognizing revenue from customers who are unlikely to pay 
and understating the allowance for bad debts—all else equal—would result 
in a lower Accounts Receivable turnover (and higher days receivable). 
Note: Analysis of Tangoe’s last years of publicly-reported data actually shows 
the following (all $ in thousands): 

 ■ Revenues increased 12% from 2013 to 2014 (from $188,914 to 
$212,476), while average receivables increased by 32% (from $40,701 
to $50,110). 

 ■ Accounts receivable turnover decreased from 4.6x (= 
$188,914/$40,701) to 4.2x (= $212,476/$50,110).

 ■ Days receivable increased from 79 days (= 365/4.6) to 87 days (= 
365/4.2)

The SEC also charged the company with other revenue recognition vio-
lations, including improperly recording a loan from a business partner 
as revenue, counting contingency-fee receipts as revenue, and recording 
customers’ prepayments for future services as current revenue. Violations 

© CFA Institute. For candidate use only. Not for distribution.



Considerations in Using Accounting Information 21

like these would result in understating such liabilities as loans payable and 
unearned revenue. The company, which paid penalties to settle the SEC’s 
charges, was delisted from the NASDAQ stock exchange in 2017 and then 
was subsequently purchased by a private investment firm.

CASE B. 

3. Livent, Inc., was a publicly traded theatrical production company that 
staged a number of smash hits, such as Tony-award winning productions 
of Showboat and Fosse. Livent capitalized preproduction costs, including 
expenses for pre-opening advertising, publicity and promotion, set con-
struction, props, costumes, and salaries and fees paid to the cast, crew, and 
musicians during rehearsals. The company then amortized these capitalized 
costs over the expected life of the theatrical production based on anticipated 
revenues.

State the effect of Livent’s accounting for preproduction costs on its report-
ed earnings per share.

Solution: 
Livent’s accounting for preproduction costs immediately increased reported 
earnings per share because it deferred expenses.

4. State the effect of Livent’s accounting for preproduction costs on its balance 
sheet.

Solution: 
Instead of immediately expensing costs, Livent reported the amounts on its 
balance sheet as an asset. The warning signal—the deferral of expenses—can 
indicate aggressive accounting; preproduction costs should have been ex-
pensed immediately because of the tremendous uncertainty about revenues 
from theatrical productions. There was no assurance that there would be 
revenues against which expenses could be matched.

5. If an analyst calculated EBITDA/interest expense and debt/EBITDA based 
on Livent’s accounting for preproduction costs without adjustment, how 
might the analyst be misled in assessing Livent’s financial strength? (Recall 
that EBITDA is defined as earnings before interest, taxes, depreciation, and 
amortization. Such ratios as EBITDA/interest expense and debt/EBITDA 
indicate one aspect of a company’s financial strength: debt-paying ability.)

Solution: 
Livent did not deduct preproduction costs from earnings as expenses. If the 
amortization of capitalized preproduction costs were then added back to 
earnings, the EBITDA/interest and debt/EBITDA would not reflect in any 
way the cash outflows associated with such items as paying pre-opening sal-
aries; but cash outflows reduce funds available to meet debt obligations. The 
analyst who mechanically added back amortization of preproduction costs 
to calculate EBITDA would be misled into overestimating Livent’s financial 
strength. Based on a closer look at the company’s accounting, the analyst 
would properly not add back amortization of preproduction expenses in 
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computing EBITDA. If preproduction expenses are not added back, a very 
different picture of Livent’s financial health would emerge. 
Note: In 1996, Livent’s reported debt/EBITDA was 1.7, but the ratio without 
adding back amortization for preproduction costs was 5.5. In 1997, debt/
EBITDA was 3.7 based on a positive EBITDA of $58.3 million; however, 
EBITDA without the add-back was negative $52.6 million. In November 
1998, Livent declared bankruptcy and is now defunct. The criminal trial, in 
Canada, concluded in 2009 with the conviction of Livent’s co-founders on 
charges of fraud and forgery.

In general, growth in an asset account (such as accounts receivable in the Tangoe 
example and deferred costs in the Livent example) at a much faster rate than the 
growth rate of sales may indicate aggressive accounting.

Far more serious than aggressive accounting is the deliberate misstatement of 
financial reports (i.e., fraudulent financial reporting). In general, publicly-traded 
companies’ annual financial statements are audited by certified, professional auditors. 
The official standards used by auditors can provide useful insights to analysts about a 
variety of risk factors that may signal possible future negative surprises. For example, 
both international auditing standards issued by the IAASB and US auditing standards 
issued by the PCAOB include examples of fraud risk indicators (IAASB 2018, PCAOB 
2017). Fraud risk indicators are typically categorized as relating to incentives to commit 
fraud, opportunity to commit fraud, or attitude toward committing fraud. A working 
selection of risk factors for misreporting or misappropriation include the following:

 ■ Excessive pressure on company personnel to make revenue or earnings tar-
gets, particularly when combined with a dominant, aggressive management 
team or individual.

 ■ Management and/or directors’ compensation tied to profitability or stock 
price (through ownership or compensation plans). Although such arrange-
ments are usually desirable, they can be a risk factor for aggressive financial 
reporting.

 ■ Economic, industry, or company-specific pressures on profitability, such as 
loss of market share or declining margins.

 ■ Management pressure to meet debt covenants or earnings expectations, 
including “a practice by management of committing to analysts, credi-
tors, and other third parties to achieve aggressive or unrealistic forecasts” 
(PCAOB, 2017).

 ■ Existence of related-party transactions.
 ■ Complex organizational structure, creating difficulty in determining who 

controls the company.
 ■ High turnover—of management, directors, or legal counsel.
 ■ Reported (through regulatory filings) disputes with and/or changes in 

auditors.
 ■ A history of securities law violations, reporting violations, or persistent late 

filings.
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SELECTING THE APPROPRIATE VALUATION METHOD

contrast absolute and relative valuation models and describe 
examples of each type of model

The second step in the valuation process—forecasting company performance—can 
be viewed from two perspectives: the economic environment in which the company 
operates and the company’s own operating and financial characteristics.

Companies do business within larger contexts of particular industries, national 
economies, and world trade. Viewing a company within those larger contexts, a 
top-down forecasting approach moves from international and national macroeconomic 
forecasts to industry forecasts and then to individual company and asset forecasts. 
For example, a revenue forecast for a major home appliance manufacturer could start 
with industry unit sales forecasts that are, in turn, based on GDP forecasts. Forecasted 
company unit sales would equal forecasted industry unit sales multiplied by the appli-
ance manufacturer’s forecasted market share. A revenue projection would be based 
on forecasted company unit sales and sales prices.

Alternatively, a bottom-up forecasting approach aggregates forecasts at a micro 
level to larger scale forecasts, under specific assumptions. For example, a clothing 
retailer may have several stores in operation with two new stores about to open. Using 
information based on the sales per square meter of the existing stores (perhaps during 
their initial period of operation), the analyst could forecast sales per square meter 
of the new stores that, added to forecasts of a similar type for existing stores, would 
give a sales forecast for the company as a whole. In making such a bottom-up sales 
forecast, the analyst would be making assumptions about selling prices and merchan-
dise costs. Forecasts for individual retailers could be aggregated into forecasts for the 
group, continuing in a bottom-up fashion.

In general, analysts integrate insights from industry and competitive analysis with 
financial statement analysis to formulate specific forecasts of such items as a company’s 
sales, earnings, and cash flow. Analysts generally consider qualitative as well as quan-
titative factors in financial forecasting and valuation. For example, an analyst might 
modify his or her forecasts and valuation judgments based on qualitative factors, such 
as the analyst’s opinion about the business acumen and integrity of management and/
or the transparency and quality of a company’s accounting practices. Such qualitative 
factors are necessarily subjective.

Selecting the Appropriate Valuation Model
This section discusses the third step in the valuation process—selecting the appropriate 
model for the valuation task at hand. Detailed descriptions of the valuation models 
are presented later. Absolute valuation models and relative valuation models are the 
two broad types of valuation models that incorporate a going-concern assumption. 
Here, we describe absolute and relative valuation models in general terms and dis-
cuss a number of issues in model selection. In practice, analysts frequently use more 
than one approach to estimate the value of a company or its common stock (Pinto, 
Robinson, and Stowe 2019).

Absolute Valuation Models

An absolute valuation model is a model that specifies an asset’s intrinsic value. Such 
models are used to produce an estimate of value that can be compared with the asset’s 
market price. The most important type of absolute equity valuation models are present 

6
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value models. In finance theory, present value models are considered the fundamental 
approach to equity valuation. The logic of such models is that the value of an asset to 
an investor must be related to the returns that investor expects to receive from hold-
ing that asset. Generally speaking, those returns can be referred to as the asset’s cash 
flows, and present value models are also referred to as discounted cash flow models.

A present value model or discounted cash flow model applied to equity valuation 
derives the value of common stock as the present or discounted value of its expected 
future cash flows (such models are known as income models of valuation in private 
business appraisal). For common stock, one familiar type of cash flow is dividends, 
which are discretionary distributions to shareholders authorized by a corporation’s 
board of directors. Dividends represent cash flows at the shareholder level in the sense 
that they are paid directly to shareholders. Present value models based on dividends 
are called dividend discount models. Rather than defining cash flows as dividends, 
analysts frequently define cash flows at the company level. Common shareholders in 
principle have an equity ownership claim on the balance of the cash flows generated 
by a company after payments have been made to claimants senior to common equity, 
such as bondholders and preferred stockholders (and the government as well, which 
takes taxes), whether such flows are distributed in the form of dividends.

The two main company-level definitions of cash flow in current use are free cash 
flow and residual income. Free cash flow is based on cash flow from operations but 
takes into account the reinvestment in fixed assets and working capital necessary for 
a going concern. The free cash flow to equity model defines cash flow net of pay-
ments to providers of debt, whereas the free cash flow to the firm model defines cash 
flows before those payments. We will define free cash flow and each model with more 
precision later. A residual income model is based on accrual accounting earnings in 
excess of the opportunity cost of generating those earnings.

Because the present value approach is the familiar technique for valuing bonds 
(here, the term “bonds” refers to all debt securities and loans), it is helpful to contrast 
the application of present value models to equity valuation with present value models 
as applied to bond valuation. The application of present value models to common 
stock typically involves greater uncertainty than is the case with bonds. That uncer-
tainty centers on two critical inputs for present value models—the cash flows and the 
discount rate(s). Bond valuation discounts a stream of cash payments specified in a 
legal contract (the bond indenture). In contrast, in equity valuation an analyst must 
define the specific cash flow stream to be valued—dividends or free cash flow—and 
then forecast the amounts of those cash flows. Unlike bond valuation, no cash flow 
stream is contractually owed to common stockholders. Clearly, a company’s total cash 
flows—and therefore the cash flows potentially available to common stockholders—will 
be affected by business, financial, technological, and other factors and are subject to 
greater variation than the contractual cash flow of a bond. Furthermore, the forecasts 
for common stock cash flows extend indefinitely into the future because common stock 
has no maturity date. In addition to the greater uncertainty involved in forecasting 
cash flows for equity valuation, significant uncertainty exists in estimating an appro-
priate rate at which to discount those cash flows. In contrast with bond valuation, in 
which a discount rate can usually be based on market interest rates and bond ratings, 
equity valuation typically involves a more subjective and uncertain assessment of the 
appropriate discount rate. Finally, in addition to the uncertainty associated with cash 
flows and discount rates, the equity analyst may need to address other issues, such 
as the value of corporate control or the value of unused assets.

The present value approach applied to stock valuation, therefore, presents a high 
order of complexity. Present value models are ambitious in what they attempt—an 
estimate of intrinsic value—and offer many challenges in application. Graham and 
Dodd (1934) suggested that the analyst consider stating a range of intrinsic values, 

© CFA Institute. For candidate use only. Not for distribution.



Selecting the Appropriate Valuation Method 25

and that suggestion remains valid. To that end, sensitivity analysis is an essential 
tool in applying discounted cash flow valuation. We discuss sensitivity analysis in 
more detail next.

Another type of absolute valuation is asset-based valuation, which values a 
company on the basis of the market value of the assets or resources it controls. For 
appropriate companies asset-based valuation can provide an independent estimate 
of value, and an analyst typically finds alternative, independent estimates of value to 
be useful. Exhibit 4 describes instances in which this approach to absolute valuation 
could be appropriate.

Exhibit 4: Asset-Based Valuation

Analysts often apply asset-based valuation to natural resource companies. 
For example, a crude oil producer, such as Petrobras, might be valued on the 
basis of the market value of its current proven reserves in barrels of oil, minus 
a discount for estimated extraction costs. A forest industry company, such as 
Weyerhaeuser, might be valued on the basis of the board meters (or board 
feet) of timber it controls. Today, however, fewer companies than in the past 
are involved only in natural resources extraction or production. For example, 
Occidental Petroleum features petroleum in its name but also has substantial 
chemical manufacturing operations. For such cases, the total company might 
be valued as the sum of its divisions, with the natural resource division valued 
on the basis of its proven resources.

Relative Valuation Models

Relative valuation models constitute the second broad type of going-concern valuation 
models. A relative valuation model estimates an asset’s value relative to that of another 
asset. The idea underlying relative valuation is that similar assets should sell at similar 
prices. Relative valuation is typically implemented using price multiples (ratios of stock 
price to a fundamental, such as cash flow per share) or enterprise multiples (ratios of 
the total value of common stock and debt net of cash and short-term investments to 
certain of a company’s operating assets to a fundamental, such as operating earnings).

Perhaps the most familiar price multiple is the price-to-earnings ratio (P/E), which 
is the ratio of a stock’s market price to the company’s earnings per share. A stock selling 
at a P/E that is low relative to the P/E of another closely comparable stock (in terms of 
anticipated earnings growth rates and risk, for example) is relatively undervalued (a 
good buy) relative to the comparison stock. For brevity, an analyst might state simply 
undervalued, but the analyst must realize that if the comparison stock is overvalued 
(in an absolute sense, in relation to intrinsic value), so might be the stock being called 
undervalued. Therefore, it is useful to maintain the distinction between undervalued 
and relatively undervalued. Investing to exploit perceived mispricing in either case 
(absolute or relative mispricing) relies on a basis of differential expectations—that is, 
investor expectations that differ from and are more accurate than those reflected in 
market prices, as discussed earlier.

The more conservative investing strategies based on relative valuation involve over-
weighting (underweighting) relatively undervalued (overvalued) assets, with reference 
to benchmark weights. The more aggressive strategies allow short selling of perceived 
overvalued assets. Such aggressive approaches are known as relative value investing 
(or relative spread investing, if using implied discount factors). A classic example is 
pairs trading that utilizes pairs of closely related stocks (e.g., two automotive stocks), 
buying the relatively undervalued stock and selling short the relatively overvalued 
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stock. Regardless of which direction the overall stock market goes, the investor will 
be better off to the extent that the relatively undervalued stock ultimately rises more 
(falls less) than the relatively overvalued stock.

Frequently, relative valuation involves a group of comparison assets, such as an 
industry group, rather than a single comparison asset. The application of relative 
valuation to equity is often called the method of comparables (or just comparables) 
and is the subject of a later reading.

EXAMPLE 5

Relative Valuation Models

1. While researching Smithson Genomics, Inc., a (fictitious) healthcare in-
formation services company, you encounter a difference of opinions. One 
analyst’s report claims that Smithson is at least 15% overvalued, based on a 
comparison of its P/E with the median P/E of peer companies in the health-
care information services industry and taking account of company and peer 
group fundamentals. A second analyst asserts that Smithson is undervalued 
by 10%, based on a comparison of Smithson’s P/E with the median P/E of 
the Russell 3000 Index, a broad-based US equity index. Both analyses appear 
to be carefully executed and reported. Can both analysts be right?

Solution: 
Yes. The assertions of both analysts concern relative valuations, and their 
benchmarks for comparisons differ. The first analyst compared Smithson to 
its peers in the healthcare information services industry and considers the 
company to be relatively overvalued compared to that group. The second 
analyst compared Smithson to the overall market as represented by the Rus-
sell 3000 and considers the company to be relatively undervalued compared 
to that group. If the entire healthcare information services industry is un-
dervalued in relation to the Russell 3000, both analysts can be right because 
they are making relative valuations.
The investment implications of each analyst’s valuation generally would 
depend on additional considerations, including whether the market price of 
the Russell 3000 fairly represents that index’s intrinsic value and whether the 
market liquidity of an otherwise attractive investment would accommodate 
the intended position size. The analyst in many cases may want to supple-
ment relative valuation with estimates of intrinsic value.

The method of comparables is characterized by a wide range of possible imple-
mentation choices; a later reading discusses various alternative price and enterprise 
multiples. Practitioners will often examine a number of price and enterprise multiples 
for the complementary information they can provide. In summary, the method of 
comparables does not specify intrinsic value without making the further assumption 
that the comparison asset is fairly valued. The method of comparables has the advan-
tages of being simple, related to market prices, and grounded in a sound economic 
principle (that similar assets should sell at similar prices). Price and enterprise mul-
tiples are widely recognized by investors, so analysts can communicate the results of 
an absolute valuation in terms of a price or enterprise multiple.
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ISSUES IN MODEL SELECTION AND INTERPRETATION

describe sum-of-the-parts valuation and conglomerate discounts

explain broad criteria for choosing an appropriate approach for 
valuing a given company

A variation to valuing a company as a single entity is to estimate its value as the 
sum of the estimated values of its various businesses considered as independent, 
going-concern entities. A valuation that sums the estimated values of each of the com-
pany’s businesses as if each business were an independent going concern is known as 
a sum-of-the-parts valuation. (The value derived using a sum-of-the-parts valuation 
is sometimes called the breakup value or private market value.) 

Sum-of-the-parts analysis is most useful when valuing a company with segments 
in different industries that have different valuation characteristics. Sum-of-the-parts 
analysis is also frequently used to evaluate the value that might be unlocked in a 
restructuring through a spin-off, split-off, tracking stock, or equity (IPO) carve-out. 

Example 6 shows a case in which a sum-of-the-parts valuation could be used to gain 
insight into a company’s future prospects. In practice, a detailed breakdown of each 
business segment’s contribution to earnings, cash flow, and value would be needed. 

EXAMPLE 6

Sum-of-the-Parts Valuation
Donaldson Company, Inc., is one of the largest and most successful filtration 
manufacturers in the world. Consistent with FASB guidance related to segment 
reporting, the company has identified two reportable segments: Engine Products 
and Industrial Products. Segment selection was based on the internal organi-
zational structure, management of operations, and performance evaluation by 
management and the company’s board of directors. 2018 10-K data (in millions 
of US dollars) for the segments appear in the following table.

Descriptions of the segments from the company’s 2018 10-K are as follows:
The Engine Products segment sells to original equipment manufacturers 

(OEMs) in the construction, mining, agriculture, aerospace, defense, and truck 
markets and to independent distributors, OEM dealer networks, private label 
accounts, and large equipment fleets. Products include replacement filters for 
both air and liquid filtration applications, air filtration systems, liquid filtration 
systems for fuel, lube and hydraulic applications, and exhaust and emissions 
systems.

The Industrial Products segment sells to various industrial end-users, OEMs 
of gas-fired turbines, and OEMs and end-users requiring clean air. Products 
include dust, fume, and mist collectors; compressed air purification systems; 
gas and liquid filtration for food; beverage and industrial processes; air filtration 
systems for gas turbines; and specialized air and gas filtration systems for such 
applications as membrane-based products as well as specialized air and gas 
filtration systems for such applications as hard disk drives and semi-conductor 
manufacturing.

7
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Engine 

Products
Industrial 
Products

Total 
Company*

Fiscal 2018      
Net sales $1,849.0 $885.2 $2,734.2
Earnings (loss) before income taxes 261.3 137.1 363.6
Assets 1,110.3 631.9 1,976.6
Capital expenditures 64.6 31.4 97.5
Fiscal 2017      
Net sales $1,553.3 $818.6 $2,371.9
Earnings (loss) before income taxes 219.7 129.1 322.0
Assets 849.6 638.3 1,979.7
Capital expenditures 29.7 23.4 65.9
Fiscal 2016      
Net sales $1,391.3 $829.0 $2,220.3
Earnings (loss) before income taxes 163.5 119.0 257.4
Assets 841.4 646.9 1,787.0
Capital expenditures 37.5 27.3 72.9

 

* Total company results differ from the sum of the two divisions by allocated corporate and unallo-
cated amounts.

1. Why might an analyst use a sum-of-the-parts approach to value Donaldson?

Solution:
On the one hand, the Engine Products segment is already significantly larger 
than the Industrial Products segment and is growing at a much faster rate in 
terms of sales, income, assets, and capital expenditures. On the other hand, 
profit margins appear to be higher for Industrial Products. In 2018, the 
EBIT-to-sales ratio was 15.5% for the Industrial Products segment versus 
14.1% for the Engine Products segment.
An investor presentation by Donaldson’s management in May 2013 indicat-
ed that they expected Industrial Products to become 48% of the company’s 
product portfolio by 2021. However, the recent results noted show that the 
Engine Products segment has become a larger and larger part of Donald-
son’s total business despite its lower margins. Whether or not the company 
will ultimately be successful in changing their product mix is fundamental 
to an analyst forming an opinion on Donaldson’s share price.

2. How might an analyst use the provided information in an analysis and 
valuation?

Solution:
An analyst might use the information from Example 6 to develop separate 
valuations for each of the segments based on forecasts for each segment’s 
sales and profitability. The value of the company in total would be the sum 
of the value of each of the segments, adjusted for corporate items—such as 
taxes, overhead expenses, and assets/liabilities not directly attributable to 
the separate operating systems.

© CFA Institute. For candidate use only. Not for distribution.



Issues in Model Selection and Interpretation 29

The concept of a conglomerate discount often arises in connection with situations 
warranting a sum-of-the parts valuation. Conglomerate discount refers to the concept 
that the market applies a discount to the stock of a company operating in multiple, 
unrelated businesses compared to the stock of companies with narrower focuses. 
Alternative explanations for the conglomerate discount include 1) inefficiency of 
internal capital markets (i.e., companies’ allocation of investment capital among divi-
sions does not maximize overall shareholder value); 2) endogenous factors (i.e., poorly 
performing companies tend to expand by making acquisitions in unrelated businesses); 
and 3) research measurement errors (i.e., conglomerate discounts do not actually exist, 
and evidence suggesting that they do is a result of flawed measurement). Examples in 
which conglomerate discounts appear most observable occur when companies divest 
parts of the company that have limited synergies with their core businesses.

Note that a break-up value in excess of a company’s unadjusted going-concern 
value may prompt strategic actions, such as a divestiture or spin-off.

Issues in Model Selection and Interpretation
How does one select a valuation model? The broad criteria for model selection are 
that the valuation model be:

 ■ consistent with the characteristics of the company being valued;
 ■ appropriate given the availability and quality of data; and
 ■ consistent with the purpose of valuation, including the analyst’s perspective.

Note that using more than one model can yield incremental insights.
Selection of a model consistent with the characteristics of the company being 

valued is facilitated by having a good understanding of the business, which is the first 
step in the valuation process. Part of understanding a company is understanding the 
nature of its assets and how it uses those assets to create value. For example, a bank is 
composed largely of marketable or potentially marketable assets and securities. Thus, 
for a bank, a relative valuation based on assets (as recognized in accounting) has more 
relevance than a similar exercise for a service company with few marketable assets.

In selecting a model, data availability and quality can be limiting factors. For 
example, a dividend discount model is the simplest discounted cash flow model; but 
if a company has never paid dividends and no other information exists to assess a 
company’s future dividend policy, an analyst may have more confidence applying an 
apparently more complex present value model. Similar considerations also apply in 
selecting a specific relative valuation approach. For example, meaningful comparisons 
using P/Es may be hard to make for a company with highly volatile or persistently 
negative earnings.

Model selection can also be influenced by the purpose of the valuation or the per-
spective of the analyst. For example, an investor seeking a controlling equity position 
in a company may elect to value the company based on forecasted free cash flows 
rather than forecasted dividends because such flows might potentially be redirected by 
such an acquirer without affecting the value of the acquisition (this valuation approach 
will be discussed in detail in another reading). When an analyst reads valuations and 
research reports prepared by others, the analyst should consider how the writer’s 
perspective (and potential biases) may have affected the choice of a particular valua-
tion approach and/or valuation inputs. Specific guidance on model selection will be 
offered later when discussing present value models and price multiples.

As a final note to this introduction of model selection, it is important to emphasize 
that professionals frequently use multiple valuation models or factors in common stock 
selection. According to the Merrill Lynch Institutional Factor Survey (2018), respondent 
institutional investors report using an average of approximately 17 valuation factors in 
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selecting stocks. (Note: In this report, the term “factor” covers market-based metrics, 
such as price multiples, as well as accounting-based metrics, such as return on equity.) 
There are a variety of ways in which multiple factors can be used in stock selection. 
One prominent way, stock screens, will be discussed in a later reading. As another 
example, analysts can rank each security in a given investment universe by relative 
attractiveness according to a particular valuation factor. The rankings for individual 
securities could be combined into a single composite ranking by assigning weights to 
the individual factors. Analysts may use a quantitative model to assign those weights.

THE ANALYST'S ROLE AND RESPONSIBILITIES

Converting forecasts to valuation involves more than inputting the forecast amounts 
to a model to obtain an estimate of the value of a company or its securities. Two 
important aspects of converting forecasts to valuation are sensitivity analysis and 
situational adjustments.

Sensitivity analysis is an analysis to determine how changes in an assumed input 
would affect the outcome. Some sensitivity analyses are common to most valuations. 
For example, a sensitivity analysis can be used to assess how a change in assumptions 
about a company’s future growth—for example, decomposed by sales growth forecasts 
and margin forecasts—and/or a change in discount rates would affect the estimated 
value. Other sensitivity analyses depend on the context. For example, assume an ana-
lyst is aware that a competitor to the target company plans to introduce a competing 
product. Given uncertainty about the target company’s competitive response—whether 
it will lower prices to retain market share, offer discounts to its distributors, increase 
advertising, or change a product feature—the analyst could create a baseline forecast 
and then analyze how different competitive responses would affect the forecasted 
financials and, in turn, the estimated valuation.

Situational adjustments may be required to incorporate the valuation impact of 
specific issues. Three such issues that could affect value estimates are control premi-
ums, lack of marketability discounts, and illiquidity discounts. A controlling owner-
ship position in a company (e.g., more than 50% of outstanding shares, although a 
far smaller percentage often affords an investor the ability to significantly influence 
a company) carries with it control of the board of directors and the valuable options 
of redeploying the company’s assets or changing the company’s capital structure. The 
value of a stock investment that would give an investor a controlling position will gen-
erally reflect a control premium; that is, it will be higher than a valuation produced 
by a generic quantitative valuation expression that did not explicitly model such a 
premium. A second issue generally not explicitly modeled is that investors require 
an extra return to compensate for lack of a public market or lack of marketability. 
The value of non-publicly traded stocks generally reflects a lack of marketability 
discount. Among publicly traded (i.e., marketable) stocks, the prices of shares with 
less depth to their markets (less liquidity) often reflect an illiquidity discount. An 
illiquidity discount would also apply if an investor wishes to sell an amount of stock 
that is large relative to that stock’s trading volume (assuming it is not large enough to 
constitute a controlling ownership). The price that could be realized for that block of 
shares would generally be lower than the market price for a smaller amount of stock, 
a so-called blockage factor.

8
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Applying the Valuation Conclusion: The Analyst’s Role and 
Responsibilities
As noted earlier, the purposes of valuation and the intended consumer of the valu-
ation vary:

 ■ Analysts associated with investment firms’ brokerage operations are per-
haps the most visible group of analysts offering valuation judgments. Their 
research reports are widely distributed to current and prospective retail 
and institutional brokerage clients. The term brokerage typically means the 
business of acting as agents for buyers and sellers. Analysts who work at 
brokerage firms are known as sell-side analysts because brokerage firms 
sell investments and services to such institutions as investment management 
firms.

 ■ In investment management firms, trusts and bank trust departments, and 
similar institutions, an analyst may report valuation judgments to a portfolio 
manager or to an investment committee as input to an investment decision. 
Such analysts are widely known as buy-side analysts. The analyst’s valu-
ation expertise is important not only in investment disciplines involving 
security selection based on detailed company analysis but also in highly 
quantitative investment disciplines. Quantitative analysts work in develop-
ing, testing, and updating security selection methodologies. Ranking stocks 
by some measure(s) of relative attractiveness (subject to a risk control disci-
pline), as we will discuss in more detail later, forms one key part of quantita-
tive equity investment disciplines.

 ■ Analysts at corporations may perform some valuation tasks similar to those 
of analysts at money management firms (e.g., when the corporation manages 
in-house a sponsored pension plan). Both corporate analysts and investment 
bank analysts may also identify and value companies that could become 
acquisition targets.

 ■ Analysts at independent vendors of financial information usually offer 
valuation information and opinions in publicly distributed research 
reports, although some focus solely on organizing and analyzing corporate 
information.

In conducting their valuation activities, investment analysts play a critical role in 
collecting, organizing, analyzing, and communicating corporate information, and in 
some contexts, recommending appropriate investment actions based on sound anal-
ysis. When they do those tasks well, analysts help their clients, the capital markets, 
and the suppliers of capital:

 ■ Analysts help their clients achieve their investment objectives by enabling 
those clients to make better buy and sell decisions.

 ■ Analysts contribute to the efficient functioning of capital markets by provid-
ing analysis that leads to informed buy and sell decisions and thus to asset 
prices that better reflect underlying values. When asset prices accurately 
reflect underlying values, capital flows more easily to its highest-value uses.

 ■ Analysts benefit the suppliers of capital, including shareholders, when they 
are effective monitors of management’s performance. This monitoring can 
serve to keep managers’ actions more closely aligned with shareholders’ best 
interests [see Jensen and Meckling (1976) for classic analysis of the costs of 
stockholder–manager conflicts].
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WHAT ARE ANALYSTS EXPECTED TO DO?

When analysts at brokerage firms recommend a stock to the public that later 
performs very poorly, or when they fail to uncover negative corporate activities, 
they can sometimes come under public scrutiny. Industry leaders may then be 
asked to respond to such criticism and to comment on expectations about the 
role and responsibilities of analysts. One such instance occurred in the United 
States as a consequence of the late 2001 collapse of Enron Corporation, an 
energy, utility, trading, and telecommunication company. In testimony before 
the US Senate (excerpted below), the President and CEO of AIMR (predecessor 
organization of CFA Institute) offered a summary of the working conditions and 
responsibilities of brokerage analysts. In the following passage, due diligence 
refers to investigation and analysis in support of a recommendation; the failure 
to exercise due diligence may sometimes result in liability according to various 
securities laws. “Wall Street analysts” refers to analysts working in the US bro-
kerage industry (sell-side analysts).

What are Wall Street analysts expected to do? These analysts are assigned 
companies and industries to follow, are expected to research fully these 
companies and the industries in which they operate, and to forecast their 
future prospects. Based on this analysis, and using appropriate valuation 
models, they must then determine an appropriate fair price for the compa-
ny’s securities. After comparing this fair price to the current market price, 
the analyst is able to make a recommendation. If the analyst’s “fair price” 
is significantly above the current market price, it would be expected that 
the stock be rated a “buy” or “market outperform.”

How do Wall Street analysts get their information? Through hard work 
and due diligence. They must study and try to comprehend the information 
in numerous public disclosure documents, such as the annual report to 
shareholders and regulatory filings . . . and gather the necessary quantitative 
and qualitative inputs to their valuation models.

This due diligence isn’t simply reading and analyzing annual reports. It 
also involves talking to company management, other company employees, 
competitors, and others, to get answers to questions that arise from their 
review of public documents. Talking to management must go beyond par-
ticipation in regular conference calls. Not all questions can be voiced in 
those calls because of time constraints, for example, and because analysts, 
like journalists, rightly might not wish to “show their cards,” and reveal the 
insights they have gotten through their hard work, by asking a particularly 
probing question in the presence of their competitors.

Wall Street analysts are also expected to understand the dynamics of 
the industry and general economic conditions before finalizing a research 
report and making a recommendation. Therefore, in order for their firm 
to justify their continued employment, Wall Street analysts must issue 
research reports on their assigned companies and must make recommen-
dations based on their reports to clients who purchase their firm’s research 

(Source: Thomas A. Bowman, CFA. Testimony to the Committee on 
Governmental Affairs (excerpted) US Senate, 27 February 2002).

From the beginnings of the movement to organize financial analysis as a profession 
rather than as a commercial trade, one guiding principle has been that the analyst must 
hold himself accountable to both standards of competence and standards of conduct. 
Competence in investment analysis requires a high degree of training, experience, and 
discipline (as reflected in the examination and work experience requirements that are 
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prerequisites for obtaining the CFA designation). Additionally, the investment pro-
fessional is in a position of trust, requiring ethical conduct toward the public, clients, 
prospects, employers, employees, and fellow analysts. For CFA Institute members, 
this position of trust is reflected in the Code of Ethics and Standards of Professional 
Conduct, as well as in the Professional Conduct Statement that they submit annu-
ally. The Code and Standards guide the analyst to independent, well-researched, and 
well-documented analysis and are described in the following sections.

COMMUNICATING VALUATION RESULTS

Writing is an important part of an analyst’s job. Whether for review by an investment 
committee or a portfolio manager in an investment management firm or for distri-
bution to the retail or institutional clients of a brokerage firm, research reports share 
several common elements. In this section, we briefly discuss the content and format 
of an effective research report and the analyst’s responsibilities for preparing a report.

Contents of a Research Report
A primary determinant of a research report’s contents is what the intended readers 
seek to gain from reading the report. From a sell-side analyst’s report, an intended 
reader would be interested in the investment recommendation. In evaluating how 
much attention and weight to give to a recommendation, the reader will look for 
persuasive supporting arguments. A key element supporting any recommendation is 
the intrinsic value of the security.

Given the importance of the estimated intrinsic value of the security, most research 
reports provide the reader with information about the key assumptions and expec-
tations underlying that estimated intrinsic value. The information typically includes 
an update on the company’s financial and operating results, a description of relevant 
aspects of the current macroeconomic and industry context, and an analysis and 
forecast for the industry and company. Because some readers of research reports 
are interested in background information, some reports contain detailed historical 
descriptive statistics about the industry and company.

A report can include specific forecasts, key valuation inputs (e.g., the estimated 
cost of capital), a description of the valuation model, and a discussion of qualitative 
factors and other considerations that affect valuation. Superior research reports also 
objectively address the uncertainty associated with investing in the security and/or the 
valuation inputs involving the greatest amount of uncertainty. By converting forecasts 
into estimated intrinsic value, a comparison between intrinsic value and market price 
provides the basis for an investment recommendation. When a research report states a 
target price for a stock (based on its intrinsic value) in its investment recommendation, 
the report should clarify the basis for computing the target, a time frame for reaching 
the target, and information on the uncertainty of reaching the target. An investment 
recommendation may be accompanied by an explanation of the underlying rationale 
(i.e., investment thesis), which summarizes why a particular investment offer would 
provide a way to profit from the analyst’s outlook.

Although a well-written report cannot compensate for a poor analysis, a poorly 
written report can detract from the credibility of an excellent analysis. Writing an 
effective research report is a challenging task. In summary, an effective research report:

 ■ contains timely information;
 ■ is written in clear, incisive language;
 ■ is objective and well researched, with key assumptions clearly identified;

9
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 ■ distinguishes clearly between facts and opinions;
 ■ contains analysis, forecasts, valuation, and a recommendation that are inter-

nally consistent;
 ■ presents sufficient information to allow a reader to critique the valuation;
 ■ states the key risk factors involved in an investment in the company; and
 ■ discloses any potential conflicts of interests faced by the analyst.

Although these general characteristics are all desirable attributes of a useful and 
respected report, in some situations the requirements are more specific. For example, 
regulations governing disclosures of conflicts and potential conflicts of interest vary 
across countries, so an analyst must remain up-to-date on relevant disclosure require-
ments. In some situations, investment recommendations are affected by policies of 
the firm employing an analyst; for example, a policy might require that a security’s 
price must be X% below its estimated intrinsic value to be considered a “buy.” Even 
in the absence of such a policy, an analyst needs to maintain a conceptual distinction 
between a “good company” and a “good investment” because returns on a common 
stock investment always depend on the price paid for the stock, whether the business 
prospects of the issuing company are good, bad, or indifferent. Exhibit 5 provides a 
small sample of possible research report content. 

Exhibit 5: Research Reports

The following two passages are closely based on the valuation discussions of 
actual companies in two actual short research notes. The dates and company 
names used in the passages, however, are fictional.

A. At a recent multiple of 6.5, our earnings per share multiple for 2020, 
the shares were at a discount to our projection of 14% growth for the 
period … MXI has two operating segments … In valuing the segments 
separately, employing relative acquisition multiples and peer mean val-
ues, we found fair value to be above recent market value. In addition, 
the shares trade at a discount to book value (0.76). Based on the value 
indicated by these two valuation metrics, we view the shares as worth 
holding. However, in light of a weaker economy over the near term, 
dampening demand for MXI’s services, our enthusiasm is tempered. 
[Elsewhere in the report, MXI is evaluated as being in the firm’s top 
category of investment attractiveness.]

B. Although TXI outperformed the overall stock market by 20% since 
the start of the year, it definitely looks undervalued, as shown by 
its low multiples … [the values of the P/E and another multiple are 
stated]. According to our dividend discount model valuation, we get 
to a valuation of €3.08, implying an upside potential of 36.8% based on 
current prices. The market outperform recommendation is reiterated. 
[In a parenthetical expression, the current dividend, assumed dividend 
growth rates, and their time horizons are given. The analyst also briefly 
explains and calculates the discount rate. Elsewhere in the report the 
current price of TXI is given as €2.25.]

Although some of the concepts mentioned in the two passages may not yet 
be familiar, you can begin to assess the two reporting efforts.

Passage A communicates the analysis awkwardly. The meaning of “the shares 
were at a discount to our projection of 14% growth for the period” is not com-
pletely clear. Presumably, the analyst is projecting the earnings growth rate for 
2020 and stating that the P/E is low in relation to that expected growth rate. 
The analyst next discusses valuing MXI as the sum of its divisions. In describing 
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the method as “employing relative acquisition multiples and peer mean values,” 
the analyst does not convey a clear picture of what was done. It is probable that 
companies similar to each of MXI’s divisions were identified; then, the mean or 
average value of some unidentified multiple for those comparison companies was 
calculated and used as the basis for valuing MXI. The writer is vague, however, 
on the extent of MXI’s undervaluation. The analyst states that MXI’s price is 
below its book value (an accounting measure of shareholders’ investment) but 
draws no comparison with the average price-to-book value ratio for stocks similar 
to MXI, for example. (The price-to-book ratio is discussed in a later reading.) 
Finally, the verbal summation is feeble and hedged. Although filled with tech-
nical verbiage, Passage A does not communicate a coherent valuation of MXI.

In the second sentence of Passage B, by contrast, the analyst gives an explicit 
valuation of TXI and the information needed to critique it. The reader can also 
see that €3.08, which is elsewhere stated in the research note as the target price 
for TXI, implies the stated price appreciation potential for TXI [(€3.08/€2.25) – 1, 
approximately 37%]. In the first sentence in Passage B, the analyst gives infor-
mation that might support the conclusion that TXI is undervalued, although 
the statement lacks strength because the analyst does not explain why the P/E is 
“low.” Nevertheless, the verbal summary is clear. Using less space than the analyst 
in Passage A, the analyst in Passage B has done a better job of communicating 
the results of his valuation.

Format of a Research Report
Equity research reports may be logically presented in several ways. The firm in which 
the analyst works sometimes specifies a fixed format for consistency and quality control 
purposes. Without claiming superiority to other ways to organize a report, we offer 
Exhibit 6 as an adaptable format by which the analyst can communicate research and 
valuation findings in detail. (Shorter research reports and research notes obviously 
may employ a more compact format.)

Exhibit 6: A Format for Research Reports

Section Purpose Content Comments

Table of Contents  ■ Show report’s organization  ■ Consistent with narrative in 
sequence and language

This is typically used only in very 
long research reports.

Summary and 
Investment 
Conclusion

 ■ Communicate the large picture
 ■ Communicate major specific con-
clusions of the analysis

 ■ Recommend an investment 
course of action

 ■ Capsule description of the 
company

 ■ Major recent developments
 ■ Earnings projections
 ■ Other major conclusions
 ■ Valuation summary
 ■ Investment action

An executive summary; may be 
called simply “Summary.”

Business Summary  ■ Present the company in more 
detail

 ■ Communicate a detailed under-
standing of the company’s eco-
nomics and current situation

 ■ Provide and explain specific 
forecastsa

 ■ Company description to the 
divisional level

 ■ Industry analysis
 ■ Competitive analysis
 ■ Historical performance
 ■ Financial forecasts

Reflects the first and second 
steps of the valuation process. 
Financial forecasts should be 
explained adequately and reflect 
quality of earnings analysis.
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Section Purpose Content Comments

Risks  ■ Alert readers to the risk factors 
in investing in the security

 ■ Possible negative industry 
developments

 ■ Possible negative regulatory 
and legal developments

 ■ Possible negative company 
developments

 ■ Risks in the forecasts
 ■ Other risks

Readers should have enough 
information to determine how 
the analyst is defining and 
assessing the risks specific to 
investing in the security.

Valuation  ■ Communicate a clear and care-
ful valu ation

 ■ Description of model(s) used
 ■ Recapitulation of inputs
 ■ Statement of conclusions

Readers should have enough 
information to critique the 
analysis.

Historical and Pro 
Forma Tables

 ■ Organize and present data 
to support the analysis in the 
Business Summary

  This is generally a separate 
section only in longer research 
reports. Many reports fold all or 
some of this information into the 
Business Summary section.

a Actual outcomes can and generally will differ from forecasts. A discussion of key random factors and an 
examination of the sensitivity of outcomes to the outcomes of those factors are useful.

Research Reporting Responsibilities
All analysts have an obligation to provide substantive and meaningful content in a 
clear and comprehensive report format. Analysts who are CFA Institute members, 
however, have an additional and overriding responsibility to adhere to the Code of 
Ethics and the Standards of Professional Conduct in all activities pertaining to their 
research reports. The CFA Institute Code of Ethics states:

Members of CFA Institute must . . . use reasonable care and exercise 
independent professional judgment when conducting investment analy-
sis, making investment recommendations, taking investment actions, and 
engaging in other professional activities.

Going beyond this general statement of responsibility, some specific Standards 
of Professional Conduct particularly relevant to an analyst writing a research report 
are shown in Exhibit 7.
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Exhibit 7: Selected CFA Institute Standards of Professional Conduct 
Pertaining to Research Reports*

Standard of 
Professional 
Conduct Responsibility

I(B) Members and Candidates must use reasonable care and judgment to 
achieve and maintain independence and objectivity in their professional 
activities. Members and Candidates must not offer, solicit, or accept 
any gift, benefit, compensation, or consideration that reasonably could 
be expected to compromise their own or another’s independence and 
objectivity.

I(C) Members and Candidates must not knowingly make any misrepresen-
tations relating to investment analysis, recommendations, actions, or 
other professional activities.

V(A)1 Members and Candidates must exercise diligence, independence, and 
thoroughness in analyzing investments, making investment recommen-
dations, and taking investment actions.

V(A)2 Members and Candidates must have a reasonable and adequate basis, 
supported by appropriate research and investigation, for any investment 
analysis, recommendation, or action.

V(B)1 Members and Candidates must disclose to clients and prospective clients 
the basic format and general principles of the investment processes used 
to analyze investments, select securities, and construct portfolios and must 
promptly disclose any changes that might materially affect those processes.

V(B)2 Members and Candidates must disclose to clients and prospective clients 
significant limitations and risks associated with the investment process.

V(B)3 Members and Candidates must use reasonable judgment in identifying 
which factors are important to their investment analyses, recommen-
dations, or actions and include those factors in communications with 
clients and prospective clients.

V(B)4 Members and Candidates must distinguish between fact and opinion in 
the presentation of investment analysis and recommendations.

V(C) Members and Candidates must develop and maintain appropriate 
records to support their investment analysis, recommendations, actions, 
and other investment-related communications with clients and prospec-
tive clients.

* See the most recent edition of the CFA Institute Standards of Practice Handbook (www .cfainstitute .org).

SUMMARY
In this reading, we have discussed the scope of equity valuation, outlined the valuation 
process, introduced valuation concepts and models, discussed the analyst’s role and 
responsibilities in conducting valuation, and described the elements of an effective 
research report in which analysts communicate their valuation analysis.

 ■ Valuation is the estimation of an asset’s value based on either variables 
perceived to be related to future investment returns or comparisons with 
closely similar assets.
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 ■ The intrinsic value of an asset is its value given a hypothetically complete 
understanding of the asset’s investment characteristics.

 ■ The assumption that the market price of a security can diverge from its 
intrinsic value—as suggested by the rational efficient markets formulation of 
efficient market theory—underpins active investing.

 ■ Intrinsic value incorporates the going-concern assumption, that is, the 
assumption that a company will continue operating for the foreseeable 
future. In contrast, liquidation value is the company’s value if it were dis-
solved and its assets sold individually.

 ■ Fair value is the price at which an asset (or liability) would change hands if 
neither buyer nor seller were under compulsion to buy/sell and both were 
informed about material underlying facts.

 ■ In addition to stock selection by active traders, valuation is also used for:

 ● inferring (extracting) market expectations;
 ● evaluating corporate events;
 ● issuing fairness opinions;
 ● evaluating business strategies and models; and
 ● appraising private businesses.

 ■ The valuation process has five steps:

1. Understanding the business.
2. Forecasting company performance.
3. Selecting the appropriate valuation model.
4. Converting forecasts to a valuation.
5. Applying the analytical results in the form of recommendations and 

conclusions.

 ■ Understanding the business includes evaluating industry prospects, com-
petitive position, and corporate strategies—all of which contribute to 
making more accurate forecasts. Understanding the business also involves 
analysis of financial reports, including evaluating the quality of a company’s 
earnings.

 ■ In forecasting company performance, a top-down forecasting approach 
moves from macroeconomic forecasts to industry forecasts and then to 
individual company and asset forecasts. A bottom-up forecasting approach 
aggregates individual company forecasts to industry forecasts, which in turn 
may be aggregated to macroeconomic forecasts.

 ■ Selecting the appropriate valuation approach means choosing an approach 
that is:

 ● consistent with the characteristics of the company being valued;
 ● appropriate given the availability and quality of the data; and
 ● consistent with the analyst’s valuation purpose and perspective.

 ■ Two broad categories of valuation models are absolute valuation models and 
relative valuation models.

 ● Absolute valuation models specify an asset’s intrinsic value, supplying a 
point estimate of value that can be compared with market price. Present 
value models of common stock (also called discounted cash flow models) 
are the most important type of absolute valuation model.

© CFA Institute. For candidate use only. Not for distribution.



Communicating Valuation Results 39

 ● Relative valuation models specify an asset’s value relative to the value of 
another asset. As applied to equity valuation, relative valuation is also 
known as the method of comparables, which involves comparison of a 
stock’s price multiple to a benchmark price multiple. The benchmark 
price multiple can be based on a similar stock or on the average price 
multiple of some group of stocks.

 ■ Two important aspects of converting forecasts to valuation are sensitivity 
analysis and situational adjustments.

 ● Sensitivity analysis is an analysis to determine how changes in an 
assumed input would affect the outcome of an analysis.

 ● Situational adjustments include control premiums (premiums for a 
controlling interest in the company), discounts for lack of marketabil-
ity (discounts reflecting the lack of a public market for the company’s 
shares), and illiquidity discounts (discounts reflecting the lack of a liquid 
market for the company’s shares).

 ■ Applying valuation conclusions depends on the purpose of the valuation.
 ■ In performing valuations, analysts must hold themselves accountable to 

both standards of competence and standards of conduct.
 ■ An effective research report:

 ● contains timely information;
 ● is written in clear, incisive language;
 ● is objective and well researched, with key assumptions clearly identified;
 ● distinguishes clearly between facts and opinions;
 ● contains analysis, forecasts, valuation, and a recommendation that are 

internally consistent;
 ● presents sufficient information that the reader can critique the valuation;
 ● states the risk factors for an investment in the company; and
 ● discloses any potential conflicts of interest faced by the analyst.

 ■ Analysts have an obligation to provide substantive and meaningful con-
tent. CFA Institute members have an additional overriding responsibility to 
adhere to the CFA Institute Code of Ethics and relevant specific Standards 
of Professional Conduct.
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PRACTICE PROBLEMS

The following information relates to questions 
1-8

Global-Guardian Capital is a rapidly growing international investment firm. The 
firm’s research team is responsible for identifying undervalued and overvalued 
publicly-traded equities that have a market capitalization greater than $500 
million.
Due to the rapid growth of assets under management, Global-Guardian Capital 
recently hired a new analyst, Jack Richardson, to support the research process. At 
the new analyst orientation meeting, the director of research made the following 
statements about equity valuation at the firm:

Statement 1 “Analysts at Global-Guardian Capital seek to identify mispric-
ing, relying on price eventually converging to intrinsic value. 
However, convergence of the market price to an analyst’s 
estimate of intrinsic value may not happen within the portfolio 
manager’s investment time horizon. So, besides evidence of 
mispricing, analysts should look for the presence of a particular 
market or corporate event—that is, a catalyst—that will cause 
the marketplace to re-evaluate the subject firm’s prospects.”

Statement 2 “An active investment manager attempts to capture positive 
alpha. But mispricing of assets is not directly observable. It is 
therefore important that you understand the possible sources of 
perceived mispricing.”

Statement 3 “For its distressed securities fund, Global-Guardian Capital 
screens its investable universe of securities for companies in 
financial distress.”

Statement 4 “For its core equity fund, Global-Guardian Capital selects finan-
cially sound companies that are expected to generate significant 
positive free cash flow from core business operations within a 
multiyear forecast horizon.”

Statement 5 “Global-Guardian Capital’s research process requires analysts to 
evaluate the reasonableness of the expectations implied by the 
market price by comparing the market’s implied expectations to 
his or her own expectations.”

After the orientation meeting, the director of research asks Richardson to eval-
uate three companies that are retailers of men’s clothing: Diamond Co., Renais-
sance Clothing, and Deluxe Men’s Wear.
Richardson starts his analysis by evaluating the characteristics of the men’s retail 
clothing industry. He finds few barriers to new retail entrants, high intra-industry 
rivalry among retailers, low product substitution costs for customers, and a large 
number of wholesale clothing suppliers.
While conducting his analysis, Richardson discovers that Renaissance Cloth-
ing included three non-recurring items in their most recent earnings release: a 
positive litigation settlement, a one-time tax credit, and the gain on the sale of a 
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non-operating asset.
To estimate each firm’s intrinsic value, Richardson applies appropriate discount 
rates to each firm’s estimated free cash flows over a ten-year time horizon and to 
the estimated value of the firm at the end of the ten-year horizon.
Michelle Lee, a junior technology analyst at Global-Guardian, asks the director of 
research for advice as to which valuation model to use for VEGA, a fast growing 
semiconductor company that is rapidly gaining market share.
The director of research states that “the valuation model selected must be consis-
tent with the characteristics of the company being valued.”
Lee tells the director of research that VEGA is not expected to be profitable for 
several more years. According to management guidance, when the company 
turns profitable, it will invest in new product development; as a result, it does not 
expect to initiate a dividend for an extended period of time. Lee also notes that 
she expects that certain larger competitors will become interested in acquiring 
VEGA because of its excellent growth prospects. The director of research advises 
Lee to consider that in her valuation.

1. Based on Statement 2, which of the following sources of perceived mispricing do 
active investment managers attempt to identify? The difference between:

A. intrinsic value and market price.

B. estimated intrinsic value and market price.

C. intrinsic value and estimated intrinsic value.

2. With respect to Statements 3 and 4, which of the following measures of value 
would the distressed securities fund’s analyst consider that a core equity fund 
analyst might ignore?

A. Fair value

B. Liquidation value

C. Fair market value

3. With respect to Statement 4, which measure of value is most relevant for the 
analyst of the fund described?

A. Liquidation value

B. Investment value

C. Going-concern value

4. According to Statement 5, analysts are expected to use valuation concepts and 
models to:

A. value private businesses.

B. render fairness opinions.

C. extract market expectations.

5. Based on Richardson’s industry analysis, which of the following characteristics 
of men’s retail clothing retailing would positively affect its profitability? That 
industry’s:

A. entry costs.
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B. substitution costs.

C. number of suppliers.

6. Which of the following statements about the reported earnings of Renaissance 
Clothing is most accurate? Relative to sustainable earnings, reported earnings are 
likely:

A. unbiased.

B. upward biased.

C. downward biased.

7. Which valuation model is Richardson applying in his analysis of the retailers?

A. Relative value

B. Absolute value

C. Sum-of-the-parts

8. Which valuation model would the director of research most likely recommend 
Lee use to estimate the value of VEGA?

A. Free cash flow

B. Dividend discount

C. P/E relative valuation

The following information relates to questions 
9-12

Bruno Santos is an equity analyst with a regional investment bank. Santos re-
views the growth prospects and quality of earnings for Phoenix Enterprises, one 
of the companies he follows. He has developed a stock valuation model for this 
firm based on its forecasted fundamentals. His revenue growth rate estimate is 
less than that implied by the market price.
Phoenix’s financial statements over the past five years show strong performance, 
with above average growth. Santos has decided to use a lower forecasted growth 
rate in his models, reflecting the effect of “regression to the mean” over time. He 
notes two reasons for his lower growth rate forecast:

Reason 1 Successful companies tend to draw more competition, putting their 
high profits under pressure.

Reason 2 Phoenix’s intellectual property and franchise agreements will be 
weakening over time.

Santos meets with Walter Hartmann, a newly hired associate in his department. 
In their conversation, Hartmann states, “Security analysts forecast company 
performance using both top-down and bottom-up analysis. I can think of three 
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examples:

1. A restaurant chain forecasts its sales to be its market share times forecast 
industry sales.

2. An electric utility company forecasts that its sales will grow proportional to 
increases in GDP.

3. A retail furniture company forecasts next year’s sales by assuming that the 
sales in its newly built stores will have similar sales per square meter to that 
of its existing stores.”

Hartmann is reviewing some possible trades for three stocks in the health care 
industry based on a pairs-trading strategy. Hartmann’s evaluations are as follows:

 ■ HG Health is 15% overvalued.
 ■ Corgent Cell Sciences is 10% overvalued.
 ■ Johnson Labs is 15% undervalued.

9. Based on Santos’s revenue growth rate estimate, the shares of Phoenix are most 
likely:

A. undervalued.

B. fairly valued.

C. overvalued.

10. Which of the reasons given by Santos most likely justifies a reduction in Phoenix’s 
forecasted growth rate?

A. Reason 1 only

B. Reason 2 only

C. Both Reason 1 and Reason 2

11. Which of Hartmann’s examples of company performance forecasting best de-
scribes an example of bottom-up forecasting?

A. Restaurant chain

B. Electric utility company

C. Retail furniture company

12. Based on his trading strategy, which of the following should Hartmann 
recommend?

A. Short HG Health and Corgent Cell Sciences

B. Buy Johnson Labs and Corgent Cell Sciences

C. Buy Johnson Labs and short Corgent Cell Sciences
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The following information relates to questions 
13-16

Abby Dormier is a sell-side analyst for a small Wall Street brokerage firm; she 
covers publicly and actively traded companies with listed equity shares. Dormier 
is responsible for issuing either a buy, hold, or sell rating for the shares of Com-
pany A and Company B. The appropriate valuation model for each company was 
chosen based on the following characteristics of each company:
Company A is an employment services firm with no debt and has fixed assets 
consisting primarily of computers, servers, and commercially available software. 
Many of the assets are intangible, including human capital. The company has a 
history of occasionally paying a special cash dividend.
Company B operates in three unrelated industries with differing rates of growth: 
tobacco (60% of earnings), shipbuilding (30% of earnings), and aerospace consult-
ing (10% of earnings). The company pays a regular dividend that is solely derived 
from the earnings produced by the tobacco division.
Dormier considers the following development in making any necessary adjust-
ments to the models before assigning ratings:
Company B has finalized the terms to acquire 70% of the outstanding shares of 
Company X, an actively traded tobacco company, in an all-stock deal.
Dormier assigns ratings to each of the companies and provides a rationale for 
each rating. The director of research asks Dormier: “How did you arrive at these 
recommendations? Describe how you used a top-down approach, which is the 
policy at our company.”
Dormier replies, “I arrived at my recommendations through my due diligence 
process. I have studied all of the public disclosure documents; I have participated 
in the company conference calls, being careful with my questions in such a public 
forum; and I have studied the dynamics of the underlying industries. The valua-
tion models are robust and use an extensive set of company-specific quantitative 
and qualitative inputs.”

13. Based on Company A’s characteristics, which of the following absolute valuation 
models is most appropriate for valuing that company?

A. Asset based

B. Dividend discount

C. Free cash flow to the firm

14. Based on Company B’s characteristics, which of the following valuation models is 
most appropriate for valuing that company?

A. Asset based

B. Sum of the parts

C. Dividend discount

15. Which of the following is most likely to be appropriate to consider in Company 
B’s valuation of Company X?

A. Blockage factor

B. Control premium

C. Lack of marketability discount
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16. Based on Dormier’s response to the director of research, Dormier’s process could 
have been more consistent with the firm’s policy by:

A. incorporating additional micro-level inputs into her valuation models.

B. evaluating the impact of general economic conditions on each company.

C. asking more probing questions during publicly available company confer-
ence calls.
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SOLUTIONS

1. A is correct. The difference between the true (real) but unobservable intrinsic 
value and the observed market price contributes to the abnormal return or alpha, 
which is the concern of active investment managers.

2. B is correct. The measure of value the distressed securities fund’s analyst would 
consider that the core equity fund analyst might ignore is liquidation value. The 
liquidation value of a company is its value if it were dissolved and its assets sold 
individually.

3. C is correct. For its core equity fund, Global-Guardian Capital screens its in-
vestable universe of securities for well-capitalized companies that are expected 
to generate significant future free cash flow from core business operations. The 
concern with future free cash flows implies that going-concern value is relevant.

4. C is correct. Market prices reflect the expectations of investors about the future 
performance of companies. The analyst can evaluate the reasonableness of the 
expectations implied by the market price by comparing the market’s implied 
expectations to his own expectations. This process assumes a valuation model, as 
discussed in the text.

5. C is correct. The men’s retail clothing industry is characterized by a large number 
of wholesale clothing suppliers. When many suppliers of the products needed by 
industry participants exist, competition among suppliers should limit their ability 
to raise input prices. Thus, the large number of suppliers is a factor that should 
positively affect industry profitability.

6. B is correct. The effects of favorable nonrecurring events in reported earnings 
would tend to bias reported earnings upward relative to sustainable earnings 
because non-recurring items are by definition not expected to repeat. Renais-
sance Clothing included three non-recurring items in their most recent earnings 
release that all led to higher earnings for the current period: a positive litigation 
settlement, a one-time tax credit, and the gain on the sale of a non-operating 
asset.

7. B is correct. An absolute valuation model is a model that specifies an asset’s 
intrinsic value. The most important type of absolute equity valuation models are 
present value models (also referred to as discounted cash flow models), and the 
model described by Richardson is of that type.

8. A is correct. The broad criteria for model selection are that a valuation model 
be consistent with the characteristics of the company being valued—that it be 
appropriate given the availability and quality of the data and consistent with 
the purpose of the valuation. VEGA currently has negative earnings, making 
the use of P/E relative valuation difficult if not impossible. As VEGA does not 
pay a dividend and is not expected to for the foreseeable future, the application 
of a dividend discount model is problematic. However, the lack of a dividend 
would not be an obstacle to free cash flow valuation. Furthermore, the director 
of research has advised that the possibility that competitors may seek to acquire 
VEGA be taken in to account in valuing VEGA. The reading states that free cash 
flow valuation can be appropriate in such circumstances. Thus, the director of 
research would be most likely to recommend free cash flow valuation.

9. C is correct. If the revenue growth rate inferred by the market price exceeds the 
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growth rate that the firm could reasonably expect, Santos should conclude that 
the market price is too high and thus that the firm is overvalued.

10. C is correct. Increased competition for successful firms can cause a regression to 
the mean of a company’s growth rate. Expiring and weakening intellectual prop-
erty and franchise agreements can also reduce potential growth.

11. C is correct. The retail furniture company forecasting sales based on sales per 
square meter is an example of bottom-up forecasting because it aggregates fore-
casts at a micro level to larger-scale forecasts.

12. C is correct. Pairs trading involves buying an undervalued stock and shorting an 
overvalued stock in the same industry. Hartmann should buy Johnson Labs (15% 
undervalued) and short Corgent Cell Sciences (10% overvalued).

13. C is correct. The free cash flow to the firm model is the most appropriate of the 
choices because it can be used whether the company has significant marketable 
assets or consistently pays a cash dividend. Much of Company A’s assets are 
intangible, and although the company has a history of paying a dividend, it has 
been only occasionally and in the form of a special dividend (i.e., not a consistent 
cash dividend).

14. B is correct. This valuation model would be consistent with the characteris-
tics of the company. Company B is a conglomerate operating in three unrelat-
ed industries with significantly different expected revenue growth rates. The 
sum-of-the-parts valuation model sums the estimated values of each of the 
company’s businesses as if each business were an independent going concern. 
Sum-of-the-parts analysis is most useful when valuing a company with segments 
in different industries that have different valuation characteristics.

15. B is correct. A control premium may be reflected in the value of a stock invest-
ment that would give an investor a controlling position. Company B acquired 
70% of the outstanding stock of Company X; more than 50% is considered a 
controlling ownership position.

16. B is correct. A top-down forecasting approach moves from macroeconomic 
forecasts to industry forecasts and then to individual company and asset fore-
casts. Analysts are expected to understand the general economic conditions 
before finalizing a research report and making a recommendation. According to 
Dormier’s response, she did not comment on the general economic conditions—
although such considerations would be consistent with the firm’s policy of using a 
top-down approach.
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LEARNING OUTCOMES
Mastery The candidate should be able to:

compare dividends, free cash flow, and residual income as inputs to 
discounted cash flow models and identify investment situations for 
which each measure is suitable
calculate and interpret the value of a common stock using the 
dividend discount model (DDM) for single and multiple holding 
periods
calculate the value of a common stock using the Gordon growth 
model and explain the model’s underlying assumptions
calculate the value of non-callable fixed-rate perpetual preferred 
stock
describe strengths and limitations of the Gordon growth model and 
justify its selection to value a company’s common shares
calculate and interpret the implied growth rate of dividends using 
the Gordon growth model and current stock price
calculate and interpret the present value of growth opportunities 
(PVGO) and the component of the leading price-to-earnings ratio 
(P/E) related to PVGO
calculate and interpret the justified leading and trailing P/Es using 
the Gordon growth model
estimate a required return based on any DDM, including the Gordon 
growth model and the H-model
evaluate whether a stock is overvalued, fairly valued, or undervalued 
by the market based on a DDM estimate of value
explain the growth phase, transition phase, and maturity phase of a 
business
explain the assumptions and justify the selection of the two-stage 
DDM, the H-model, the three-stage DDM, or spreadsheet modeling 
to value a company’s common shares

L E A R N I N G  M O D U L E

2
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LEARNING OUTCOMES
Mastery The candidate should be able to:

describe terminal value and explain alternative approaches to 
determining the terminal value in a DDM
calculate and interpret the value of common shares using the 
two-stage DDM, the H-model, and the three-stage DDM
explain the use of spreadsheet modeling to forecast dividends and to 
value common shares
calculate and interpret the sustainable growth rate of a company 
and demonstrate the use of DuPont analysis to estimate a company’s 
sustainable growth rate

INTRODUCTION

compare dividends, free cash flow, and residual income as inputs to 
discounted cash flow models and identify investment situations for 
which each measure is suitable

Common stock represents an ownership interest in a business. A business in its 
operations generates a stream of cash flows, and as owners of the business, common 
stockholders have an equity ownership claim on those future cash flows. Beginning 
with John Burr Williams (1938), analysts have developed this insight into a group 
of valuation models known as discounted cash flow (DCF) valuation models. DCF 
models—which view the intrinsic value of common stock as the present value of its 
expected future cash flows—are a fundamental tool in both investment management 
and investment research. 

Although the principles behind discounted cash flow valuation are simple, applying 
the theory to equity valuation can be challenging. Four broad steps in applying DCF 
analysis to equity valuation are:

 ■ choosing the class of DCF model—equivalently, selecting a specific defini-
tion of cash flow;

 ■ forecasting the cash flows;
 ■ choosing a discount rate methodology; and
 ■ estimating the discount rate.

In our coverage of this topic, we take the perspective that dividends—distributions 
to shareholders authorized by a company’s board of directors—are an appropriate 
definition of cash flows. The class of models based on this idea is called dividend 
discount models, or DDMs. The basic objective of any DDM is to value a stock. The 
variety of implementations corresponds to different ways to model a company’s future 
stream of dividend payments. The steps of choosing a discount rate methodology and 
estimating the discount rate involve the same considerations for all DCF models, so 
they have been presented separately in an earlier discussion.

The sections are organized as follows: We first provide an overview of present 
value models. We then provide a general statement of the dividend discount model. 
Forecasting dividends, individually and in detail, into the indefinite future is not 

1
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generally practicable, so the dividend-forecasting problem is usually simplified. One 
approach is to assign dividends to a stylized growth pattern. In the subsequent section, 
we focus on the simplest pattern—dividends growing at a constant rate forever (the 
constant growth or “Gordon growth” model). We then explain that for some compa-
nies, it is more appropriate to view earnings and dividends as having multiple stages 
of growth. We present multistage dividend discount models along with spreadsheet 
modeling. We lay out the determinants of dividend growth rates in the last section 
and conclude with a summary.

Present Value Models
Present value models as a group constitute a demanding and rigorous approach for 
valuing assets. In this section, we discuss the economic rationale for valuing an asset 
as the present value of its expected future cash flows. We also discuss alternative 
definitions of cash flows and present the major alternative methods for estimating 
the discount rate.

Valuation Based on the Present Value of Future Cash Flows

The value of an asset must be related to the benefits or returns we expect to receive 
from holding it. Those returns are called the asset’s future cash flows (we will define 
cash flow more concretely and technically later). We also need to recognize that a given 
amount of money received in the future is worth less than the same amount of money 
received today. Money received today gives us the option of immediately spending 
and consuming it, so money has a time value. Therefore, when valuing an asset, before 
adding up the estimated future cash flows, we must discount each cash flow back 
to the present: the cash flow’s value is reduced with respect to how far away it is in 
time. The two elements of discounted cash flow valuation—estimating the cash flows 
and discounting the cash flows to account for the time value of money—provide the 
economic rationale for discounted cash flow valuation. In the simplest case, in which 
the timing and amounts of future cash flows are known with certainty, if we invest 
an amount equal to the present value of future cash flows at the given discount rate, 
that investment will replicate all of the asset’s cash flows (with no money left over).

For some assets, such as government debt, cash flows may be essentially known 
with certainty—that is, they are default risk free. The appropriate discount rate for 
such a risk-free cash flow is a risk-free rate of interest. For example, if an asset has a 
single, certain cash flow of $100 to be received in two years, and the risk-free interest 
rate is 5% a year, the value of the asset is the present value of $100 discounted at the 
risk-free rate, $100/(1.05)2 = $90.70.

In contrast to risk-free debt, future cash flows for equity investments are not known 
with certainty—they are risky. Introducing risk makes applying the present value 
approach much more challenging. The most common approach to dealing with risky 
cash flows involves two adjustments relative to the risk-free case. First, discount the 
expected value of the cash flows, viewing the cash flows as random variables (note that 
the expected value of a random quantity is the mean value of its possible outcomes, in 
which each outcome’s weight in the average is its probability of occurrence). Second, 
adjust the discount rate to reflect the risk of the cash flows.

The following equation expresses the concept that an asset’s value is the present 
value of its (expected) future cash flows:

   V  0   =  ∑ 
t=1

  
n
    

 CF  t   _   (  1 + r )     t     , (1)

© CFA Institute. For candidate use only. Not for distribution.



Learning Module 2 Discounted Dividend Valuation52

where

 V0 = the value of the asset at time t = 0 (today)

 n = number of cash flows in the life of the asset (n is set equal to ∞ for 
equities)

 CFt = the cash flow (or the expected cash flow, for risky cash flows) at time t

 r = the discount rate or required rate of return

For simplicity, the discount rate in Equation 1 is represented as the same for all 
periods (i.e., a flat term structure of discount rates is assumed). The analyst has the 
latitude in this model, however, to apply different discount rates to different cash flows. 
Such action could reflect different degrees of cash flow riskiness or different risk-free 
rates at different time horizons. Differences in cash flow riskiness may be caused 
by differences in business risk, operating risk (use of fixed assets in production), or 
financial risk or leverage (use of debt in the capital structure). The simple expression 
given, however, is adequate for this discussion.

Equation 1 gives an asset’s value from the perspective of today (t = 0). Likewise, an 
asset’s value at some point in the future equals the value of all subsequent cash flows 
discounted back to that point in time. Example 1 illustrates these points.

EXAMPLE 1

Value as the Present Value of Future Cash Flows
An asset is expected to generate cash flows of $100 in one year, $150 in two years, 
and $200 in three years. The value of this asset today, using a 10% discount rate, is

   
 V  0   =   100 _   (  1.10 )     1    +   150 _   (  1.10 )     2    +   200 _   (  1.10 )     3       

= 90.909 + 123.967 + 150.263 = $365.14
  

The value at t = 0 is $365.14. The same logic is used to value an asset at a future 
date. The value of the asset at t = 1 is the present value, discounted back to t = 
1, of all cash flows after this point. This value, V1, is

   
 V  1   =   150 _   (  1.10 )     1    +   200 _   (  1.10 )     2      
= 136.364 + 165.289 = $301.65

  

At any point in time, the asset’s value is the value of future cash flows (CF) 
discounted back to that point. Because V1 represents the value of CF2 and CF3 
at t = 1, the value of the asset at t = 0 is also the present value of CF1 and V1:

   
 V  0   =   100 _   (  1.10 )     1    +   301.653 _   (  1.10 )     1      
= 90.909 + 274.23 = $365.14

  

Finding V0 as the present value of CF1, CF2, and CF3 is logically equivalent to 
finding V0 as the present value of CF1 and V1.

In the next section, we present an overview of three alternative definitions of cash 
flow. The selected cash flow concept defines the type of DCF model we can use: the 
dividend discount model, the free cash flow model, or the residual income model. 
We also broadly characterize the types of valuation problems for which analysts often 
choose a particular model. (Further details are supplied when each model is discussed 
individually.)
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Streams of Expected Cash Flows

In present value models of stock valuation, the three most widely used definitions of 
returns are dividends, free cash flow, and residual income. We discuss each definition 
in turn.

The dividend discount model defines cash flows as dividends. The basic argument 
for using this definition of cash flow is that an investor who buys and holds a share 
of stock generally receives cash returns only in the form of dividends. In practice, 
analysts usually view investment value as driven by earnings. Does the definition of 
cash flow as dividends ignore earnings not distributed to shareholders as dividends? 
Reinvested earnings should provide the basis for increased future dividends. Therefore, 
the DDM accounts for reinvested earnings when it takes all future dividends into 
account. Because dividends are less volatile than earnings and other return concepts, 
the relative stability of dividends may make DDM values less sensitive to short-run 
fluctuations in underlying value than alternative DCF models. Analysts often view 
DDM values as reflecting long-run intrinsic value.

A stock either pays dividends or does not pay dividends. A company might not 
pay dividends on its stock because the company is not profitable and has no cash to 
distribute. Also, a company might not pay dividends for the opposite reason: because 
it is very profitable. For example, a company may reinvest all earnings—paying no 
dividends—to take advantage of profitable growth opportunities. As the company 
matures and faces fewer attractive investment opportunities, it may initiate dividends. 
Generally, mature, profitable companies tend to pay dividends and are reluctant to 
reduce the level of dividends (Grullon, Paye, Underwood, and Weston 2011).

Dividend policy practices have international differences and change through time, 
even in one market. Typically, research has shown that a lower percentage of com-
panies in US stock markets have paid dividends than have companies in most other 
markets (He, Ng, Zaiats, and Zhang 2017), although the US sample may have included 
a disproportionate number of smaller and younger companies, which are less likely to 
pay dividends (Denis and Osobov 2008). Research has also shown a decline over time 
in the fraction of companies paying cash dividends in most developed markets such 
as the United States, Canada, the European Union, the United Kingdom, and Japan 
(Fama and French 2001; von Eije and Megginson 2008). Although trends and deter-
minants differ across markets, in general, the decline in the proportion of companies 
paying dividends has been attributed to some or all of the following: a growth in the 
number of smaller, publicly traded companies with low profitability and high growth 
potential; an overall reduced propensity to pay dividends (controlling for differences 
in profitability and growth opportunities); or the increase usage of share repurchases 
as an alternative way to distribute cash to shareholders (Fama and French 2001; von 
Eije and Megginson 2008; Julio and Ikenberry 2004).

Analysts will frequently need to value non-dividend-paying shares. Can the DDM 
be applied to non-dividend-paying shares? In theory it can, as is illustrated later, but 
in practice it generally is not.

Predicting the timing of dividend initiation and the magnitude of future divi-
dends without any prior dividend data or specifics about dividend policy to guide 
the analysis is generally not practical. For a non-dividend-paying company, analysts 
usually prefer a model that defines returns at the company level (as free cash flow or 
residual income—these concepts are defined shortly) rather than at the stockholder 
level (as dividends). Another consideration in the choice of models relates to owner-
ship perspective. An investor purchasing a small ownership share lacks the ability to 
meaningfully influence the timing or magnitude of the distribution of the company's 
cash to shareholders. That perspective is the one taken in applying a dividend discount 
model. The only access to the company’s value is through the receipt of dividends, 
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and dividend policy is taken as a given. If dividends do not bear an understandable 
relation to value creation in the company, applying the DDM to value the stock is 
prone to error.

Generally, the definition of returns as dividends, and the DDM, is most suitable 
when:

 ■ the company is dividend-paying (i.e., the analyst has a dividend record to 
analyze);

 ■ the board of directors has established a dividend policy that bears an under-
standable and consistent relationship to the company’s profitability; and

 ■ the investor takes a non-control perspective.

Often, companies with established dividends are seasoned companies, profitable 
but operating outside the economy’s fastest-growing subsectors. Professional analysts 
often apply a dividend discount model to value the common stock of such companies.

EXAMPLE 2

AB InBev and Diageo plc: Is the DDM an Appropriate 
Choice?
As director of equity research at a brokerage firm, you have final responsibility 
in the choice of valuation models. An analyst covering consumer/non-cyclicals 
has approached you about the use of a dividend discount model for valuing the 
equity of two companies: Anheuser-Busch InBev SA/NV, referred to as “AB 
InBev” (Euronext: ABI, NYSE: BUD), and Diageo plc (LSE: DGE, NYSE: DEO). 
Exhibit 1 gives 15 years of data. (In the table, EPS is earnings per share, DPS is 
dividends per share, and the payout ratio is DPS divided by EPS.)

 

Exhibit 1: BUD and DEO: The Earnings and Dividends Record
 

 

  BUD   DEO

Year EPS ($) DPS ($)
Payout Ratio 

(%)
 

EPS (pence) DPS (pence) Payout Ratio (%)

2018 2.17 2.05 94   121.1 65.3 54
2017 3.98 4.33 109   105.5 62.2 59
2016 0.71 3.85 542   89.1 59.2 66
2015 4.96 3.95 80   94.6 56.4 60
2014 5.54 3.52 64   89.3 51.7 58
2013 8.72 2.83 32   97.4 47.4 49
2012 4.40 2.24 51   75.8 43.5 57
2011 3.58 1.55 43   74.1 40.4 55
2010 2.50 1.07 43   64.3 38.1 59
2009 2.90 0.55 19   65.0 36.1 56
2008 1.93 0.35 18   58.9 34.4 58
2007 3.06 3.67 120   55.0 32.7 59
2006 1.81 0.95 52   66.9 31.1 46
2005 1.17 0.57 49   45.2 29.6 65
2004 NA NA –   48.2 27.6 57

 

Source: Companies’ websites and filings on www .sec .gov.
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Answer the following questions based on the information in Exhibit 1:

1. State whether a dividend discount model is an appropriate choice for valu-
ing AB InBev. Explain your answer.

Solution: 
Based only on the data given in Exhibit 1, a DDM does not appear to be 
an appropriate choice for valuing AB InBev. The company’s dividends 
have ranged from $0.35 to $4.33 per share, and the annual payout ratio 
ranged from 18% to 542%, based on reported information. (The variation of 
earnings, dividends, and dividend payout reflects the company’s history of 
growth through major mergers and acquisitions. ABInBev was formed when 
the US company Anheuser-Busch was acquired in 2008 by the Belgian com-
pany InBev. InBev itself was originally formed by a merger of the Belgian 
company Interbrew with the Brazilian company AmBev. Further, in 2016 AB 
InBev made another major acquisition, purchasing SABMiller.)
Based on the record presented and the company’s profile, it is unlikely that 
there will be a consistent relationship between dividends and earnings. 
Because dividends are unlikely to adjust to reflect changes in profitability, 
applying a DDM to ABInBev is probably inappropriate. Valuing ABInBev on 
another basis, such as a company-level definition of cash flows, appears to 
be more appropriate.
Valuation is a forward-looking exercise. In practice, an analyst would check 
for public disclosures concerning changes in dividend policy going forward. 
In light of the increased debt from the 2016 purchase of SABMiller, ABIn-
Bev cut its dividend in 2018 and disclosed in its annual report that paying 
down its debt is a priority and could “restrict the amount of dividends” it is 
able to pay.

2. State whether a dividend discount model is an appropriate choice for valu-
ing Diageo. Explain your answer.

Solution: 
The historical earnings of Diageo show a relatively steady, long-term upward 
trend, and its dividends have generally followed its growth in earnings. 
Earnings per share and dividends per share grew at comparable compound 
annual growth rates of 6.8% and 6.3% during the entire period. In most 
years, the payout ratio ranged between 50% and 60%. In summary, because 
Diageo is dividend-paying and because dividends bear an understandable 
and consistent relationship to earnings, using a DDM to value Diageo is 
appropriate.
As noted earlier, valuation is a forward-looking exercise, and an analyst 
would check for public disclosures concerning changes in dividend policy 
going forward. In its 2018 annual report, Diageo disclosed that it continues 
to target dividend cover (defined as EPS/DPS) of between 1.8 times and 2.2 
times, which implies a payout ratio of between 45% and 56%.

A second definition of returns is free cash flow. The term cash flow has been 
given many meanings in different contexts. Earlier in our coverage the term was used 
informally, referring to returns to ownership (equity). We now want to give it a more 
technical meaning, related to accounting usage. Over a given period, a company can 
add to cash (or use up cash) by selling goods and services. This money is cash flow 
from operations (for that period). Cash flow from operations is the critical cash flow 
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concept addressing a business’s underlying economics. Companies can also generate 
(or use up) cash in two other ways. First, a company affects cash through buying 
and selling assets, including investment and disinvestment in plant and equipment. 
Second, a company can add to or reduce cash through its financing activities. Financing 
includes debt and equity. For example, issuing bonds increases cash, and buying back 
stock decreases cash (all else equal).

 

Internationally, accounting definitions may not be fully consistent with the 
presented concepts in distinguishing between types of sources and uses of 
cash. Although the implementation details are not the focus here, an example 
can be given. US generally accepted accounting principles include a financing 
item, net interest payments, in cash flow from operating activities. So, careful 
analysts working with US accounting data often add back after-tax net interest 
payments to cash flow from operating activities when calculating cash flow from 
operations. Under International Accounting Standards, companies may or may 
not include interest expense as an operating cash flow.

Assets supporting current sales may need replacement because of obsolescence or 
wear and tear, and the company may need new assets to take advantage of profitable 
growth opportunities. The concept of free cash flow responds to the reality that, for 
a going concern, some of the cash flow from operations is not “free” but rather needs 
to be committed to reinvestment and new investment in assets. Free cash flow to 
the firm (FCFF) is cash flow from operations minus capital expenditures. Capital 
expenditures—reinvestment in new assets, including working capital—are needed to 
maintain the company as a going concern, so only that part of cash flow from oper-
ations remaining after such reinvestment is “free.” (This definition is conceptual; free 
cash flow concepts will be defined in detail later.) FCFF is the part of the cash flow 
generated by the company’s operations that can be withdrawn by bondholders and 
stockholders without economically impairing the company. Conceptually, the value 
of common equity is the present value of expected future FCFF—the total value of 
the company—minus the market value of outstanding debt.

Another approach to valuing equity works with free cash flow to equity. Free cash 
flow to equity (FCFE) is cash flow from operations minus capital expenditures, or 
FCFF, from which we net all payments to debtholders (interest and principal repay-
ments net of new debt issues). Debt has a claim on the cash of the company that must 
be satisfied before any money can be paid to stockholders, so money paid on debt is 
not available to common stockholders. Conceptually, common equity can be valued 
as the present value of expected FCFE. FCFF is a predebt free cash flow concept; 
FCFE is a postdebt free cash flow concept. The FCFE model is the baseline free cash 
flow valuation model for equity, but the FCFF model may be easier to apply in several 
cases, such as when the company’s leverage (debt in its capital structure) is expected 
to change significantly over time.

Valuation using a free cash flow concept is popular in current investment practice. 
Free cash flow (FCFF or FCFE) can be calculated for any company. The record of free 
cash flows can also be examined even for a non-dividend-paying company. FCFE can 
be viewed as measuring what a company can afford to pay out in dividends. Even for 
dividend-paying companies, a free cash flow model valuation may be preferred when 
dividends exceed or fall short of FCFE by significant amounts. FCFE also represents 
cash flow that can be redeployed outside the company without affecting the company’s 
capital investments. A controlling equity interest can bring about such redeployment. 
As a result, free cash flow valuation is appropriate for investors who want to take a 
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control perspective. (Even a small shareholder may want to take such a perspective 
when potential exists for the company to be acquired, because the stock price should 
reflect the price an acquirer would pay.)

Just as there are cases in which an analyst would find it impractical to apply the 
DDM, applying the free cash flow approach is a problem in some cases. Some com-
panies have intense capital demands and, as a result, have negative expected free cash 
flows far into the future. As one example, a retailer may be constantly constructing 
new outlets and be far from saturating even its domestic market. Even if the retailer 
is currently very profitable, free cash flow may be negative indefinitely because of the 
level of capital expenditures. The present value of a series of negative free cash flows is 
a negative number: The use of a free cash flow model may entail a long forecast horizon 
to capture the point at which expected free cash flow turns positive. The uncertainty 
associated with distant forecasts may be considerable. In such cases, the analyst may 
have more confidence using another approach, such as residual income valuation.

Generally, defining returns as free cash flow and using the FCFE (and FCFF) 
models are most suitable when:

 ■ the company is not dividend-paying;
 ■ the company is dividend-paying but dividends significantly exceed or fall 

short of free cash flow to equity;
 ■ the company’s free cash flows align with the company’s profitability within a 

forecast horizon with which the analyst is comfortable; and
 ■ the investor takes a control perspective.

The third and final definition of returns that we will discuss in this overview is 
residual income. Conceptually, residual income for a given period is the earnings for 
that period in excess of the investors’ required return on beginning-of-period invest-
ment (common stockholders’ equity). Suppose shareholders’ initial investment is $200 
million, and the required rate of return on the stock is 8%. The required rate of return 
is investors’ opportunity cost for investing in the stock: the highest expected return 
available from other equally risky investments, which is the return that investors forgo 
when investing in the stock. The company earns $18 million in the course of a year. 
How much value has the company added for shareholders? 

A return of 0.08 × $200 million = $16 million just meets the amount investors 
could have earned in an equivalent-risk investment (by the definition of opportunity 
cost). Only the residual or excess amount of $18 million − $16 million = $2 million 
represents value added, or an economic gain, to shareholders. So, $2 million is the 
company’s residual income for the period. The residual income approach attempts to 
match profits to the period in which they are earned (but not necessarily realized as 
cash). In contrast to accounting net income (which has the same matching objective 
in principle), however, residual income attempts to measure the value added in excess 
of opportunity costs.

The residual income model states that a stock’s value is book value per share plus the 
present value of expected future residual earnings. (Book value per share is common 
stockholders’ equity divided by the number of common shares outstanding.) In contrast 
to the dividend and free cash flow models, the residual income model introduces a 
stock concept, book value per share, into the present value expression. Nevertheless, 
the residual income model can be viewed as a restatement of the dividend discount 
model, using a company-level return concept. Dividends are paid out of earnings and 
are related to earnings and book value (BV) through a simple expression: 

 BV of equity at t 
 = BV of equity at (t – 1) + Earnings for the period (t – 1) to t – Dividends paid at t
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Please note that the foregoing expression is valid assuming that any items that go 
through the balance sheet (affecting book value) first go through the income statement 
(reflected in earnings), apart from ownership transactions. 

The residual income model is a useful addition to an analyst’s toolbox. Because the 
record of residual income can always be calculated, a residual income model can be 
used for both dividend-paying and non-dividend-paying stocks. Analysts may choose 
a residual income approach for companies with negative expected free cash flows 
within their comfortable forecast horizon. In such cases, a residual income valuation 
often brings the recognition of value closer to the present as compared with a free 
cash flow valuation, producing higher value estimates.

The residual income model has an attractive focus on profitability in relation 
to opportunity costs. Executive compensation schemes are sometimes based on a 
residual income concept. Knowledgeable application of the residual income model 
requires a detailed knowledge of accrual accounting; consequently, in cases for which 
the dividend discount model is suitable, analysts may prefer it as the simpler choice. 
Management sometimes exercises its discretion within allowable accounting practices 
to distort the accuracy of its financials as a reflection of economic performance. If the 
quality of accounting disclosure is good, the analyst may be able to calculate residual 
income by making appropriate adjustments (to reported net income and book value, 
in particular). In some cases, the degree of distortion and the quality of accounting 
disclosure can be such that the application of the residual income model is error-prone.

Generally, the definition of returns as residual income, and the residual income 
model, is most suitable when:

 ■ the company is not paying dividends, as an alternative to a free cash flow 
model, or

 ■ the company’s expected free cash flows are negative within the analyst’s 
comfortable forecast horizon.

In summary, the three most widely used definitions of returns to investors are 
dividends, free cash flow, and residual income. Although claims are often made that 
one cash flow definition is inherently superior to the rest—often following changing 
fashions in investment practice—a more flexible viewpoint is practical. The analyst 
may find that one model is more suitable to a particular valuation problem. The ana-
lyst may also develop more expertise in applying one type of model. In practice, skill 
in application—in particular, the quality of forecasts—is frequently decisive for the 
usefulness of the analyst’s work.

In the next section, we present the general form of the dividend discount model as 
a prelude to discussing the particular implementations of the model that are suitable 
for different sets of attributes of the company being valued.

THE DIVIDEND DISCOUNT MODEL

calculate and interpret the value of a common stock using the 
dividend discount model (DDM) for single and multiple holding 
periods

Investment analysts use a wide range of models and techniques to estimate the value 
of common stock, including present value models. In a survey of CFA Institute mem-
bers with job responsibility for equity analysis, nearly 80% of respondents reported 
using a discounted cash flow approach (Stowe, Pinto, and Robinson 2018). Earlier we 
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discussed three common definitions of cash flow for use in present value analysis: 
dividends, free cash flow, and residual income. In this section, we develop the most 
general form of the dividend discount model.

The DDM is the simplest and oldest present value approach to valuing stock. Recent 
survey data shows that among the analysts using a discounted cash flow approach to 
equity valuation, about 35.1% employ a dividend discount model (Stowe, Pinto, and 
Robinson 2018). Besides its continuing significant position in practice, the DDM has 
an important place in both academic and practitioner equity research. The DDM is, 
for these reasons, a basic tool in equity valuation.

The Expression for a Single Holding Period
From the perspective of a shareholder who buys and holds a share of stock, the cash 
flows he will obtain are the dividends paid on it and the market price of the share when 
he sells it. The future selling price should in turn reflect expectations about dividends 
subsequent to the sale. In this section, we will show how this argument leads to the 
most general form of the dividend discount model. In addition, the general expression 
developed for a finite holding period corresponds to one practical approach to DDM 
valuation. In that approach, the analyst forecasts dividends over a finite horizon, as 
well as the terminal sales price.

If an investor wishes to buy a share of stock and hold it for one year, the value of 
that share of stock today is the present value of the expected dividend to be received 
on the stock plus the present value of the expected selling price in one year:

   V  0   =   
 D  1  
 _   (  1 + r )     1    +   

 P  1  
 _   (  1 + r )     1    =   

 D  1   +  P  1  
 _   (  1 + r )     1     (2)

where

 V0 = the value of a share of stock today, at t = 0

 P1 = the expected price per share at t = 1

 D1 = the expected dividend per share for Year 1, assumed to be paid at the end of 
the year at t = 1

 r = the required rate of return on the stock

Equation 2 applies, to a single holding period, the principle that an asset’s value 
is the present value of its future cash flows. In this case, the expected cash flows are 
the dividend in one year (for simplicity, assumed to be received as one payment at 
the end of the year) and the price of the stock in one year. Note that throughout the 
discussion of the DDM, we assume that dividends for a period are paid in one sum 
at the end of the period.

EXAMPLE 3

DDM Value with a Single Holding Period
Suppose that you expect Carrefour SA (CA: EN Paris) to pay a €0.46 dividend 
next year. You expect the price of Carrefour stock to be €23.00 in one year. The 
required rate of return for Carrefour stock is 8%. What is your estimate of the 
value of Carrefour stock?

Discounting the expected dividend of €0.46 and the expected sales price of 
€23.00 at the required return on equity of 8%, we obtain

   V  0   =   
 D  1   +  P  1  

 _   (  1 + r )     1    =   0.46 + 23.00 _   (  1 + 0.08 )     1    =   23.46 _ 1.08   = 21.72. 
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The Expression for Multiple Holding Periods
If an investor plans to hold a stock for two years, the value of the stock is the present 
value of the expected dividend in Year 1, plus the present value of the expected divi-
dend in Year 2, plus the present value of the expected selling price at the end of Year 2.

   V  0   =   
 D  1  
 _   (  1 + r )     1    +   

 D  2  
 _   (  1 + r )     2    +   

 P  2  
 _   (  1 + r )     2    =   

 D  1  
 _   (  1 + r )     1    +   

 D  2   +  P  2  
 _   (  1 + r )     2     (3)

The expression for the DDM value of a share of stock for any finite holding period 
is a straightforward extension of the expressions for one-year and two-year hold-
ing periods. For an n-period model, the value of a stock is the present value of the 
expected dividends for the n periods plus the present value of the expected price in 
n periods (at t = n).

   V  0   =   
 D  1  
 _   (  1 + r )     1    + ⋯ +   

 D  n  
 _   (  1 + r )     n    +   

 P  n  
 _   (  1 + r )     n     (4)

If we use summation notation to represent the present value of the first n expected 
dividends, the general expression for an n-period holding period or investment hori-
zon can be written as

   V  0   =  ∑ 
t=1

  
n
    

 D  t   _   (  1 + r )     t    +   
 P  n  
 _   (  1 + r )     n     . (5)

Equation 5 is significant in DDM application because analysts may make individual 
forecasts of dividends over some finite horizon (often two to five years) and then 
estimate the terminal price, Pn, based on one of a number of approaches. (We will 
discuss valuation using a finite forecasting horizon later.) Example 4 reviews the 
mechanics of this calculation.

EXAMPLE 4

Finding the Stock Price for a Five-Year Forecast Horizon
For the next five years, the annual dividends of a stock are expected to be $2.00, 
$2.10, $2.20, $3.50, and $3.75. In addition, the stock price is expected to be 
$40.00 in five years. If the required return on equity is 10%, what is the value 
of this stock?

The present values of the expected future cash flows can be written out as

   V  0   =   2.00 _   (  1.10 )     1    +   2.10 _   (  1.10 )     2    +   2.20 _   (  1.10 )     3    +   3.50 _   (  1.10 )     4    +   3.75 _   (  1.10 )     5    +   40.00 _   (  1.10 )     5    .

Calculating and summing these present values gives a stock value of V0 = 
1.818 + 1.736 + 1.653 + 2.391 + 2.328 + 24.837 = $34.76.

The five dividends have a total present value of $9.926 and the terminal stock 
value has a present value of $24.837, for a total stock value of $34.76.

With a finite holding period, whether one, two, five, or some other number of 
years, the dividend discount model finds the value of stock as the sum of 1) the present 
values of the expected dividends during the holding period and 2) the present value 
of the expected stock price at the end of the holding period. As the holding period is 
increased by one year, we have an extra expected dividend term. In the limit (i.e., if 
the holding period extends into the indefinite future), the stock’s value is the present 
value of all expected future dividends.

   V  0   =   
 D  1  
 _  (1 + r)   1    + … +   

 D  n  
 _  (1 + r)   n    + …  (6)

This value can be expressed with summation notation as
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   V  0   =  ∑ 
t=1

  
∞

    
 D  t   _  (1 + r)   t     . (7)

Equation 7 is the general form of the dividend discount model, first presented by John 
Burr Williams (1938). Even from the perspective of an investor with a finite investment 
horizon, the value of stock depends on all future dividends. For that investor, stock 
value today depends directly on the dividends the investor expects to receive before the 
stock is sold and indirectly on the expected dividends after the stock is sold, because 
those future dividends determine the expected selling price.

Equation 7, by expressing the value of stock as the present value of expected divi-
dends into the indefinite future, presents a daunting forecasting challenge. In practice, 
of course, analysts cannot make detailed, individual forecasts of an infinite number of 
dividends. To use the DDM, the forecasting problem must be simplified. Two broad 
approaches exist, each of which has several variations:

1. Future dividends can be forecast by assigning the stream of future divi-
dends to one of several stylized growth patterns. The most commonly used 
patterns are:

 ● constant growth forever (the Gordon growth model);
 ● two distinct stages of growth (the two-stage growth model and the 

H-model); and
 ● three distinct stages of growth (the three-stage growth model).

The DDM value of the stock is then found by discounting the dividend 
streams back to the present. We present the Gordon growth model, the two-
stage H-model, and three-stage growth models later.

2. A finite number of dividends can be forecast individually up to a termi-
nal point, by using pro forma financial statement analysis, for example. 
Typically, such forecasts extend from 3 to 10 years into the future. Although 
some analysts apply the same horizon to all companies under analysis, the 
horizon selected often depends on the perceived predictability (sometimes 
called the visibility) of the company’s earnings. We can then forecast either: 

 ● the remaining dividends from the terminal point forward by assigning 
those dividends to a stylized growth pattern, or

 ● the share price at the terminal point of our dividend forecasts (terminal 
share price), by using some method (such as taking a multiple of fore-
casted book value or earnings per share as of that point, based on one of 
several methods for estimating such multiples).

The stock’s DDM value is then found by discounting the dividends (and 
forecasted price, if any) back to the present.

 
Spreadsheets are particularly convenient tools for implementing a DDM with 

individual dividend forecasts but are useful in all cases. We address spreadsheet 
modeling at a later stage.

Whether analysts are using dividends or some other definition of cash flow, they 
generally use one of the foregoing forecasting approaches when valuing stock. The 
challenge in practice is to choose an appropriate model for a stock’s future dividends 
and to develop quality inputs to that model.
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THE GORDON GROWTH MODEL

calculate the value of a common stock using the Gordon growth 
model and explain the model’s underlying assumptions
calculate the value of non-callable fixed-rate perpetual preferred 
stock
describe strengths and limitations of the Gordon growth model and 
justify its selection to value a company’s common shares

The Gordon growth model, developed by Gordon and Shapiro (1956) and Gordon 
(1962), assumes that dividends grow indefinitely at a constant rate. This assumption, 
applied to the general dividend discount model (Equation 7), leads to a simple and 
elegant valuation formula that has been influential in investment practice. This sec-
tion explores the development of the Gordon growth model and illustrates its uses.

The Gordon Growth Model Equation
The simplest pattern that can be assumed in forecasting future dividends is growth at 
a constant rate. In mathematical terms, this assumption can be stated as

   D  t   =  D  t−1     (  1 + g )     ,
where g is the expected constant growth rate in dividends and Dt is the expected div-
idend payable at time t. Suppose, for example, that the most recent dividend, D0, was 
€10. Then, if a 5% dividend growth rate is forecast, the expected dividend at t = 1 is 
D1 = D0(1 + g) = €10 × 1.05 = €10.5. For any time t, Dt also equals the t = 0 dividend, 
compounded at g for t periods:

   D  t   =  D  0     (  1 + g )     t   (8)

To continue the example, at the end of five years the expected dividend is D5 = D0(1 + 
g)5 = €10 × (1.05)5 = €10 × 1.276282 = €12.76. If D0(1 + g)t is substituted into Equation 
7 for Dt, it gives the Gordon growth model. If all of the terms are written out, they are

   V  0   =   
 D  0  (1 + g)

 _  (  1 + r )     +   
 D  0     (  1 + g )     2 

 _  (1 + r)   2    + … +   
 D  0    (1 + g)   n 

 _  (1 + r)   n     + …  (9)

Equation 9 is a geometric series; that is, each term in the expression is equal to the 
previous term times a constant, which in this case is (1 + g)/(1 + r). This equation can 
be simplified algebraically into a much more compact equation:

   V  0   =   
 D  0     (  1 + g )    

 _ r − g  ,  or   V  0   =   
 D  1  
 _ r − g    (10)

The simplification involves the expression for the sum of an infinite geometric pro-
gression with the first term equal to a and the growth factor equal to m with |m| < 1 
[i.e., the sum of a + am + am2 + … is a/(1 – m)]. Setting a = D1/(1 + r) and m = (1 + 
g)/(1 + r) gives the Gordon growth model.

Both equations are equivalent because D1 = D0(1 + g). In Equation 10, it must be 
specified that the required return on equity must be greater than the expected growth 
rate: r > g. If r = g or r < g, Equation 10 as a compact formula for value assuming con-
stant growth is not valid. If r = g, dividends grow at the same rate at which they are 
discounted, so the value of the stock (as the undiscounted sum of all expected future 
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dividends) is infinite. If r < g, dividends grow faster than they are discounted, so the 
value of the stock is infinite. Of course, infinite values do not make economic sense; 
so constant growth with r = g or r < g does not make sense.

To illustrate the calculation, suppose that an annual dividend of €5 has just been 
paid (D0 = €5). The expected long-term growth rate is 5% and the required return on 
equity is 8%. The Gordon growth model value per share is D0(1 + g)/(r − g) = (€5 × 
1.05)/(0.08 − 0.05) = €5.25/0.03 = €175. When calculating the model value, be careful 
to use D1 and not D0 in the numerator.

The Gordon growth model (Equation 10) is one of the most widely recognized 
equations in the field of security analysis. Because the model is based on indefinitely 
extending future dividends, the model’s required rate of return and growth rate should 
reflect long-term expectations. Further, model values are very sensitive to both the 
required rate of return, r, and the expected dividend growth rate, g. In this model and 
other valuation models, it is helpful to perform a sensitivity analysis on the inputs, 
particularly when an analyst is not confident about the proper values.

Earlier we stated that analysts typically apply DDMs to dividend-paying stocks 
when dividends bear an understandable and consistent relation to the company’s 
profitability. The same qualifications hold for the Gordon growth model. In addition, 
the Gordon growth model form of the DDM is most appropriate for companies with 
earnings expected to grow at a rate comparable to or lower than the economy’s nominal 
growth rate. Businesses growing at much higher rates than the economy often grow 
at lower rates in maturity, and the horizon in using the Gordon growth model is the 
entire future stream of dividends.

To determine whether the company’s growth rate qualifies it as a candidate for the 
Gordon growth model, an estimate of the economy’s nominal growth rate is needed. 
This growth rate is usually measured by the growth in gross domestic product, a 
money measure of the goods and services produced within a country’s borders. National 
government agencies as well as the World Bank (www .worldbank .org) publish GDP 
data, which are also available from several secondary sources. Exhibit 2 shows the 
real GDP growth record for a number of major developed markets.

Exhibit 2: Average Annual Real GDP Growth Rates: 1988–2017

  Period

Country 1988–1997 1998–2007 2008–2017

Australia 3.2% 3.5% 2.6%
Canada 2.1 3.2 1.6
Denmark 2.0 2.0 0.8
France 2.2 2.4 0.8
Germany 2.6 1.7 1.3
Italy 1.9 1.5 -0.5
Japan 2.8 1.0 0.5
Netherlands 3.1 2.8 0.9
Sweden 1.4 3.5 1.6
Switzerland 1.5 2.4 1.4
United Kingdom 2.4 2.9 1.1
United States 3.1 3.1 1.5

Source: OECD.
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Based on historical and/or forward-looking information, nominal GDP growth can 
be estimated as the sum of the estimated real growth rate in GDP plus the expected 
long-run inflation rate. For example, using 10 years of historical data through 2018, 
one estimate of the underlying real growth rate of the Canadian economy is 1.6%. 
Adjusting for the Bank of Canada’s inflation target of 2% as the expected inflation 
rate gives an estimate of the Canadian economy’s nominal annual growth rate of 
1.6% + 2% = 3.6%. Publicly traded companies constitute varying amounts of the total 
corporate sector but always less than 100%. As a result, the overall growth rate of 
the public corporate sector can diverge from the nominal GDP growth rate during a 
long horizon; furthermore, within the public corporate sector, some subsectors may 
experience persistent growth rate differentials. Nevertheless, an earnings growth rate 
far above the nominal GDP growth rate is not sustainable in perpetuity.

When forecasting an earnings growth rate far above the economy’s nominal 
growth rate, analysts should use a multistage DDM in which the final-stage growth 
rate reflects a growth rate that is more plausible relative to the economy’s nominal 
growth rate, rather than using the Gordon growth model.

EXAMPLE 5

Valuation Using the Gordon Growth Model (1)
Joel Williams follows Sonoco Products Company (NYSE: SON), a manufacturer 
of paper and plastic packaging for both consumer and industrial use. Sonoco 
appears to have a dividend policy of recognizing sustainable increases in the 
level of earnings with increases in dividends, typically keeping the dividend 
payout ratio within a range of 40% to 60%. Williams also notes the following:

 ■ Sonoco’s most recent quarterly dividend, declared 13 February 2019, 
was $0.41, consistent with a current annual dividend of 4 × $0.41 = 
$1.64 per year.

 ■ His forecasted dividend growth rate is 4.5% per year.
 ■ With a beta (βi) of 0.95, given an equity risk premium (expected excess 

return of equities over the risk-free rate, E(RM) − RF) of 4.5% and a 
risk-free rate (RF) of 3%, Sonoco’s required return on equity is r = RF + 
βi[E(RM) − RF] = 3.0 + 0.95(4.5) = 7.3%, using the capital asset pricing 
model.

Williams believes the Gordon growth model may be an appropriate model 
for valuing Sonoco.

1. Calculate the Gordon growth model value for Sonoco stock.

Solution: 
Using Equation 10, 

   V  0   =   
 D  0     (  1 + g )    

 _ r − g   =   $1.64 × 1.045 _ 0.073 − 0.045   =   $1.7138 _ 0.028   = $61.21 .
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2. The current market price of Sonoco stock is $59.55. Using your answer to 
Question 1, judge whether Sonoco stock is fairly valued, undervalued, or 
overvalued.

Solution: 
The market price of $59.55 is $1.66, or approximately 2.7% less than the 
Gordon growth model intrinsic value estimate of $61.21. Sonoco appears to 
be slightly undervalued based on the Gordon growth model estimate.

The next example illustrates a Gordon growth model valuation introducing some 
problems the analyst might face in practice. The example refers to adjusted beta; the 
most common calculation adjusts raw historical beta toward the overall mean value 
of one for beta.

EXAMPLE 6

Valuation Using the Gordon Growth Model (2)
As an analyst for a US domestic equity–income mutual fund, Robert Kim is 
evaluating Middlesex Water Company (NASDAQ: MSEX), a publicly traded 
water utility, for possible inclusion in the approved list of investments. Kim is 
conducting the analysis in early 2019.

Not all countries have traded water utility stocks. In the United States, 
most of the population gets its water from government entities; however, a 
group of investor-owned water utilities also supplies water to the public. With 
a market capitalization of about $880 million as of early 2019, MSEX is among 
the 10 largest publicly traded US water utilities. MSEX’s historical base is the 
Middlesex System, serving residential, industrial, and commercial customers 
in a well-developed area of central New Jersey. Through various subsidiaries, 
MSEX also provides water and wastewater collection and treatment services to 
areas of southern New Jersey and Delaware.

MSEX’s return on equity averaged 8.5% over the past 10 years with rela-
tively little variation, and its profit margins are above industry averages. When 
MSEX’s credit rating was upgraded in 2015, the reasons cited by Standard & 
Poor’s included the company’s “improving management of regulatory risk that 
is expected to result in less volatile profitability measures, moderately improved 
cash flow measures and the ability to consistently earn closer to its authorized 
returns” (according to MSEX’s Form 8-K filed with the SEC on 24 August 2015). 
Because MSEX obtains most of its revenue from the regulated business of pro-
viding an important staple, water, to a relatively stable population, Kim feels 
confident in forecasting future earnings and dividend growth. MSEX appears 
to have a policy of maintaining an average dividend payout ratio between 60% 
and 70%. Other facts and forecasts include the following:

 ■ MSEX’s per-share dividends for 2018 (D0) were $0.911.
 ■ Kim forecasts a long-term earnings growth rate of 4.5% per year.
 ■ MSEX’s raw beta and adjusted beta are, respectively, 0.70 and 0.80 

based on 60 monthly returns. The R2 associated with beta, however, is 
under 20%.

 ■ Kim estimates that MSEX’s pretax cost of debt is 4.8% based on 
Standard & Poor’s issuer rating of A for MSEX and on the current 
corporate yield curve.

 ■ Kim’s estimate of MSEX’s required return on equity is 6.8%.
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 ■ MSEX’s current market price is $43.20.

 

1. Calculate the Gordon growth model estimate of value for MSEX using Kim’s 
required return on equity estimate.

Solution: 
From Equation 10,

   V  0   =   
 D  0     (  1 + g )    

 _ r − g   =   $0.911   (  1.045 )      ___________ 0.068 − 0.045   = $41.39 .

2. State whether MSEX appears to be overvalued, fairly valued, or undervalued 
based on the Gordon growth model estimate of value.

Solution: 
Because the Gordon growth model estimate of $41.39 differs from the 
market price of $43.20 by a relatively small amount (less than 5%), MSEX 
appears to be fairly valued.

3. Justify the selection of the Gordon growth model for valuing MSEX.

Solution: 
The Gordon growth model, which assumes that dividends grow at a stable 
rate in perpetuity, is a realistic model for MSEX for the following reasons:

 ■ MSEX profitability is stable as reflected in its return on equity. This 
stability reflects predictable demand and regulated prices for its prod-
uct, water.

 ■ Dividends bear an understandable and consistent relationship to 
earnings, as evidenced by the company’s policy of predictable dividend 
payout ratios.

 ■ Although the company’s earnings growth has been higher in recent 
years, the forecasted earnings growth rate of 4.5% a year seems both 
attainable and reasonable compared with the historical long-term 
nominal annual GDP growth for the United States (approximately 
4.3% over the 20-year period 1998–2018, based on data from the US 
Bureau of Economic Analysis).

 ■ The earnings growth forecast for the company does not include a 
period of forecasted very high or very low growth.

4. Calculate the CAPM estimate of the required return on equity for MSEX 
under the assumption that beta reverts to the mean. (Assume an equity risk 
premium of 4.5% and a risk-free rate of 3% as of the price quotation date.)

Solution: 
The assumption of reversion to the mean is characteristic of adjusted his-
torical beta. The required return on equity as given by the CAPM assuming 
a risk-free rate of 3% and an equity risk premium of 4.5% is given by the 
following: 3% + 0.80(4.5%) = 6.6% using adjusted beta, which assumes rever-
sion to the mean of 1.0.
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5. Calculate the Gordon growth estimate of value using A) the required return 
on equity from your answer to Question 4, and B) a bond-yield-plus-risk-
premium approach with a risk premium of 2.5%.

Solution:

A. The Gordon growth value of MSEX using a required return on equity 
of 6.6% is

   V  0   =   
 D  0     (  1 + g )    

 _ r − g   =   $0.911 × 1.045  ___________ 0.066 − 0.045   = $45.33. 

   V  0   =   
 D  0     (  1 + g )    

 _ r − g   =   $0.911   (  1.045 )      ___________ 0.066 − 0.045   = $45.33 

B. The bond-yield-plus-risk-premium estimate of the required return on 
equity is 4.8% + 2.5% = 7.3%. The Gordon growth value of MSEX using 
a required return on equity of 7.3% is

   V  0   =   
 D  0     (  1 + g )    

 _ r − g   =   $0.911   (  1.045 )      ___________ 0.073 − 0.045   = $34.00 .

6. Evaluate the effect of uncertainty in MSEX’s required return on equity on 
the valuation conclusion in Question 2.

Solution: 
Using the CAPM estimate of the required return on equity (Question 5A), 
MSEX appears to be fairly valued; although the estimated value of $45.33 
exceeds the current market price, the difference is only around 5%. Further, 
according to the facts given concerning R2, beta explains less than 20% of 
the variation in MSEX’s returns. Using a bond-yield-plus-risk-premium 
approach, MSEX appears to be significantly overvalued ($34.00 is more than 
20% lower than the market price of $43.20). No specific evidence, however, 
supports the particular value of the risk premium selected in the bond-
yield-plus-risk-premium approach. In this case, because of the uncertainty 
in the required return on equity estimate, one has less confidence that 
MSEX is overvalued. Given the results of the other two approaches, the 
analyst may view MSEX as relatively fairly valued.

As mentioned earlier, an analyst needs to be aware that Gordon growth model values 
can be very sensitive to small changes in the values of the required rate of return and 
expected dividend growth rate. Example 7 illustrates a format for a sensitivity analysis.

EXAMPLE 7

Valuation Using the Gordon Growth Model (3)
In Example 6, the Gordon growth model value for MSEX was estimated as $41.39 
based on a current dividend of $0.911, an expected dividend growth rate of 4.5%, 
and a required return on equity of 6.8%. What if the estimates of r and g each 
vary by 25 bps? How sensitive is the model value to changes in the estimates of 
r and g? Exhibit 3 provides information on this sensitivity.
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Exhibit 3: Estimated Price Given Uncertain Inputs
 

 

  g = 4.25% g = 4.50% g = 4.75%

r = 6.55% $41.29 $46.44 $53.02 
r = 6.80% $37.24 $41.39 $46.55 
r = 7.05% $33.92 $37.33 $41.49 

 

A point of interest following from the mathematics of the Gordon growth model 
is that when the spread between r and g is the widest (r = 7.05% and g = 4.25%), 
the Gordon growth model value is the smallest ($33.92), and when the spread is 
the narrowest (r = 6.55% and g = 4.75%), the model value is the largest ($53.02). 
As the spread goes to zero, in fact, the model value increases without bound. 
The largest value in Exhibit 3, $53.02, is more than 55% larger than the smallest 
value, $33.92. Two-thirds of the values in Exhibit 3 are lower than MSEX’s cur-
rent market price of $43.20. All but two of the estimates, however, are within 
10% of the current price, which supports the conclusion that MSEX is relatively 
fairly valued or slightly overvalued. In summary, the best estimate of the value 
of MSEX given the assumptions is $41.39, bolded in Exhibit 3, but the estimate 
is quite sensitive to rather small changes in inputs.

Example 6 and Example 7 illustrate the application of the Gordon growth model 
to a utility, a traditional source for such illustrations because of the stability afforded 
by providing an essential service in a regulated environment. Before applying any 
valuation model, however, analysts need to know much more about a company than 
industry membership. For example, if a utility company undertook an aggressive 
growth-by-acquisition strategy, then its expected growth in income and dividends could 
potentially diverge significantly from other companies in the industry. Furthermore, 
many utility holding companies in the United States have major, unregulated business 
subsidiaries so the traditional picture of steady and slow growth often does not hold.

In addition to individual stocks, analysts have often used the Gordon growth 
model to value broad equity market indexes, especially in developed markets. Because 
the value of publicly traded issues typically represents a large fraction of the overall 
corporate sector in developed markets, such indexes reflect average economic growth 
rates. Furthermore, in such economies, a sustainable trend value of growth may be 
identifiable.

The Gordon growth model can also be used to value the non-callable form of a 
traditional type of preferred stock, fixed-rate perpetual preferred stock (stock with 
a specified dividend rate that has a claim on earnings senior to the claim of common 
stock, and no maturity date). Perpetual preferred stock has been used particularly by 
financial institutions such as banks to obtain permanent equity capital while dilut-
ing the interests of common equity. Generally, such issues have been callable by the 
issuer after a certain period, so valuation must take account of the issuer’s call option. 
Valuation of the non-callable form, however, is straightforward.

If the dividend on such preferred stock is D, because payments extend into the 
indefinite future a perpetuity (a stream of level payments extending to infinity) exists 
in the constant amount of D. With g = 0, which is true because dividends are fixed for 
such preferred stock, the Gordon growth model becomes

   V  0   =   D _ r   . (11)

The discount rate, r, capitalizes the amount D, and for that reason is often called 
a capitalization rate in this expression and any other expression for the value of a 
perpetuity.
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EXAMPLE 8

Valuing Noncallable Fixed-Rate Perpetual Preferred Stock

1. Kansas City Southern Preferred 4% (KSU-P), issued 2 January 1963, has a 
par value of $25 per share. Thus, a share pays 0.04($25) = $1.00 in annual 
dividends. The required return on this security is estimated at 5.5%. Esti-
mate the value of this issue.

Solution: 
According to the model in Equation 11, KSU-P preferred stock is worth D/r 
= 1.00/0.055 = $18.18.

A perpetual preferred stock has a level dividend, thus a dividend growth rate of 
zero. Another case is a declining dividend—a negative growth rate. The Gordon growth 
model also accommodates this possibility, as illustrated in Example 9.

EXAMPLE 9

Gordon Growth Model with Negative Growth

1. Afton Mines is a profitable company that is expected to pay a $4.25 dividend 
next year. Because it is depleting its mining properties, the best estimate is 
that dividends will decline forever at a rate of 4%. The required rate of return 
on Afton stock is 9%. What is the value of Afton shares?

Solution: 
For Afton, the value of the stock is

   
 V  0   =   4.25 ____________   [  0.09 −    (  − 0.04 )     ]       
=   4.25 _ 0.13   = $32.69

   .

The negative growth results in a $32.69 valuation for the stock.

The Links among Dividend Growth, Earnings Growth, and 
Value Appreciation in the Gordon Growth Model
The Gordon growth model implies a set of relationships for the growth rates of divi-
dends, earnings, and stock value. With dividends growing at a constant rate g, stock 
value also grows at g as well. The current stock value is V0 = D1/(r − g). Multiplying 
both sides by (1 + g) gives V0(1 + g) = D1(1 + g)/(r − g), which is V1 = D2/(r − g). So, 
both dividends and value have grown at a rate of g (holding r constant). Given a 
constant payout ratio—a constant, proportional relationship between earnings and 
dividends—dividends and earnings grow at g.

To summarize, g in the Gordon growth model is the rate of value or capital appre-
ciation (sometimes also called the capital gains yield). Some textbooks state that g 
is the rate of price appreciation. If prices are efficient (price equals value), price is 
indeed expected to grow at a rate of g. If there is mispricing (price is different from 
value), however, the actual rate of capital appreciation depends on the nature of the 
mispricing and how fast it is corrected, if at all. This topic is discussed in the coverage 
of return concepts.
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Another characteristic of the constant growth model is that the components of 
total return (dividend yield and capital gains yield) will also stay constant through time, 
given that price tracks value exactly. The dividend yield, which is D1/P0 at t = 0, will 
stay unchanged because both the dividend and the price are expected to grow at the 
same rate, leaving the dividend yield unchanged through time. For example, consider a 
stock selling for €50.00 with a forward dividend yield (a dividend yield based on the 
anticipated dividend during the next 12 months) of 2% based on an expected dividend 
of €1. The estimate of g is 5.50% per year. The dividend yield of 2%, the capital gains 
yield of 5.50%, and the total return of 7.50% are expected to be the same at t = 0 and 
at any future point in time.

SHARE REPURCHASES AND THE IMPLIED DIVIDEND 
GROWTH RATE

calculate the value of a common stock using the Gordon growth 
model and explain the model’s underlying assumptions
calculate and interpret the implied growth rate of dividends using 
the Gordon growth model and current stock price

An issue of increasing importance in many developed markets is share repurchases. 
Companies can distribute free cash flow to shareholders in the form of share repur-
chases (also called buybacks) as well as dividends. In the United States, more than 
half of dividend-paying companies have also been making regular share repurchases 
(Skinner 2008). Clearly, analysts using DDMs need to understand share repurchases. 
Share repurchases and cash dividends have several distinctive features:

 ■ Share repurchases involve a reduction in the number of shares outstand-
ing, all else equal. Selling shareholders see their relative ownership position 
reduced compared with non-selling shareholders.

 ■ Whereas many corporations with established cash dividends are reluctant to 
reduce or omit cash dividends, corporations generally do not view them-
selves as committed to maintaining share repurchases at any specified level.

 ■ Cash dividends tend to be more predictable in money terms and more 
predictable as to timing (Wagner 2007). Although evidence from the United 
States suggests that, for companies with active repurchase programs, the 
amount of repurchases during two-year intervals bears a relationship to 
earnings, companies appear to be opportunistic in timing exactly when to 
repurchase (Skinner 2008). Thus, share repurchases are generally harder to 
forecast than the cash dividends of companies with an identifiable dividend 
policy.

 ■ As a baseline case, share repurchases are neutral in their effect on the 
wealth of ongoing shareholders if the repurchases are accomplished at mar-
ket prices.

The analyst could account for share repurchases directly by forecasting the total 
earnings, total distributions to shareholders (via either cash dividends or share repur-
chases), and shares outstanding. Experience and familiarity with such models is much 
less than for DDMs. Focusing on cash dividends, however, DDMs supply accurate 
valuations consistent with such an approach if the analyst takes account of the effect 

4
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of expected repurchases on the per-share growth rates of dividends. Correctly applied, 
the DDM is a valid approach to common stock valuation even when the company 
being analyzed engages in share repurchases.

The Implied Dividend Growth Rate
Because the dividend growth rate affects the estimated value of a stock using the 
Gordon growth model, differences between estimated values of a stock and its actual 
market value might be explained by different growth rate assumptions. Given price, 
the expected next-period dividend, and an estimate of the required rate of return, 
the dividend growth rate reflected in price can be inferred assuming the Gordon 
growth model. (Actually, it is possible to infer the market-price-implied dividend 
growth based on other DDMs as well.) An analyst can then judge whether the implied 
dividend growth rate is reasonable, high, or low, based on what she knows about the 
company. In effect, the calculation of the implied dividend growth rate provides an 
alternative perspective on the stock’s valuation (fairly valued, overvalued, or under-
valued). Example 10 shows how the Gordon growth model can be used to infer the 
market’s implied growth rate for a stock.

EXAMPLE 10

The Growth Rate Implied by the Current Stock Price
Suppose a company has a beta of 1.1. The risk-free rate is 5.6%, and the equity 
risk premium is 6%. The current dividend of $2.00 is expected to grow at 5% 
indefinitely. The price of the stock is $40.

1. Estimate the value of the company’s stock.

Solution: 
The required rate of return is 5.6% + 1.1(6%) = 12.2%. The value of one 
share, using the Gordon growth model, is

   

 V  0   =   
 D  0     (  1 + g )    

 _ r − g  

   =   2.00   (  1.05 )     _ 0.122 − 0.05     

=   2.10 _ 0.072   = $29.17

  

2. Determine the constant dividend growth rate that would be required to 
justify the market price of $40.

Solution: 
The valuation estimate of the model ($29.17) is less than the market value of 
$40.00, and thus the market price must be forecasting a growth rate above 
the assumed 5%. Assuming that the model and the required return assump-
tion are appropriate, the growth rate in dividends required to justify the 
$40 stock price can be calculated by substituting all known values into the 
Gordon growth model equation except for g:
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40 =   
2.00   (  1 + g )    

 _ 0.122 − g  

   4.88 − 40g = 2 + 2g   
42g = 2.88

  

g = 0.0686

   

An expected dividend growth rate of 6.86% is required for the stock price to 
be correctly valued at the market price of $40.

THE GORDON GROWTH MODEL: OTHER ISSUES

calculate and interpret the present value of growth opportunities 
(PVGO) and the component of the leading price-to-earnings ratio 
(P/E) related to PVGO
calculate and interpret the justified leading and trailing P/Es using 
the Gordon growth model
describe strengths and limitations of the Gordon growth model and 
justify its selection to value a company’s common shares
estimate a required return based on any DDM, including the Gordon 
growth model and the H-model
evaluate whether a stock is overvalued, fairly valued, or undervalued 
by the market based on a DDM estimate of value

The value of a stock can be analyzed as the sum of 1) the value of the company 
without earnings reinvestment and 2) the present value of growth opportunities 
(PVGO). PVGO, also known as the value of growth, sums the expected value today 
of opportunities to profitably reinvest future earnings. More technically, PVGO can 
be defined as the forecasted total net present value of future projects. In this section, 
we illustrate this decomposition and discuss how it may be interpreted to gain insight 
into the market’s view of a company’s business and prospects.

Earnings growth may increase, leave unchanged, or reduce shareholder wealth 
depending on whether the growth results from earning returns in excess of, equal to, 
or less than the opportunity cost of funds. Consider a company with a required return 
on equity of 10% that has earned €1 per share. The company is deciding whether to 
pay out current earnings as a dividend or to reinvest them at 10% and distribute the 
ending value as a dividend in one year. If it reinvests, the present value of investment 
is €1.10/1.10 = €1.00, equaling its cost, so the decision to reinvest has a net present 
value (NPV) of zero. If the company were able to earn more than 10% by exploiting 
a profitable growth opportunity, reinvesting would have a positive NPV, increasing 
shareholder wealth. Suppose the company could reinvest earnings at 25% for one year: 
The per-share NPV of the growth opportunity would be €1.25/1.10 − €1 ≈ €0.14. Note 
that any reinvestment at a positive rate below 10%, although increasing EPS, is not in 
shareholders’ interests. Increases in shareholder wealth occur only when reinvested 
earnings earn more than the opportunity cost of funds—that is, when investments 
are in positive NPV projects (condition of profitability as return on equity [ROE] > 
r, with ROE calculated with the market value of equity rather than the book value 
of equity in the denominator). Thus, investors actively assess whether and to what 
degree companies will have opportunities to invest in profitable projects. In principle, 
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companies without prospects for investing in positive NPV projects should distribute 
most or all earnings to shareholders as dividends so the shareholders can redirect 
capital to more attractive areas.

A company without positive expected NPV projects is defined as a no-growth 
company (a term for a company without opportunities for profitable growth). Such 
companies should distribute all their earnings in dividends because earnings cannot 
be reinvested profitably and will be flat in perpetuity, assuming a constant ROE. This 
flatness occurs because earnings equal ROE × Equity, and equity is constant because 
retained earnings are not added to it. If assets are in place to support the growth 
in earnings for the next year (t = 1) compared with the prior year (t = 0), E1 is the 
appropriate measure of earnings to use in estimating the no-growth value per share. 
E1 is t = 1 earnings, which is the constant level of earnings or the average earnings of 
a no-growth company if return on equity is viewed as varying about its average level. 
The no-growth value per share is defined as E1/r, which is the present value of a 
perpetuity in the amount of E1 where the capitalization rate, r, is the required rate of 
return on the company’s equity. E1/r can also be interpreted as the per-share value of 
assets in place because of the assumption that the company is making no new invest-
ments because none are profitable. For any company, the actual value per share is the 
sum of the no-growth value per share and the present value of growth opportunities:

   V  0   =   
 E  1  

 _ r   + PVGO  (12)

If prices reflect value (P0 = V0), P0 less E1/r gives the market’s estimate of the 
company’s value of growth, PVGO. Referring back to Example 6, suppose that MSEX 
is expected to have average EPS of $1.52 if it distributed all earnings as dividends. Its 
required return of 6.8% and a current price of $43.20 gives

 $43.20 = ($1.52/0.068) + PVGO

 = $22.42 + PVGO

and PVGO = $43.20 − $22.42 = $20.78. So, 48% ($20.78/$43.20 = 0.48) of the 
company’s value, as reflected in the market price, is attributable to the value of growth.

Exhibit 4 presents selected data from early 2019 for three companies: Alphabet, 
Inc. (NASDAQ: GOOGL), McDonald’s Corporation (NYSE: MCD), and Macy’s, Inc. 
(NYSE: M). The data indicate that the value of growth represented about 53% of the 
market value of technology company Alphabet (the parent company of Google) and 
a much smaller percentage of McDonald’s market value and Macy’s market value. 
The negative value for Macy’s PVGO could be explained in several ways: It could 
reflect the expected continued challenges that traditional retailers face from online 
competition, or it might indicate that the estimated no-growth value per share was 
too high because the earnings estimate was too high and/or the required return on 
equity estimate was too low.

Exhibit 4: Estimated PVGO as a Percentage of Price

Company β r E1 Price E1/r PVGO PVGO/Price

Alphabet, 
Inc.

1.16 8.2% $47.49 $1,236.34 $579.14 $657.20 53.16%

McDonald’s 
Corp

0.52 5.3% $8.23 $194.12 $155.28 $38.84 20.01%

Macy’s Inc. 0.45 5.0% $3.09 $25.11 $61.80 ($36.69) n.m.

Source: NASDAQ for earnings estimate and S&P equity research for beta.
Note: The required rate of return is estimated using the CAPM with 3.0% for the risk-free rate of return 
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and 4.5% for the equity risk premium.

What determines PVGO? One determinant is the value of a company’s options to 
invest, captured by the word “opportunities.” In addition, the flexibility to adapt invest-
ments to new circumstances and information is valuable. Thus, a second determinant 
of PVGO is the value of the company’s options to time the start, adjust the scale, or 
even abandon future projects. This element is the value of the company’s real options 
(options to modify projects, in this context). Companies that have good business 
opportunities and/or a high level of managerial flexibility in responding to changes 
in the marketplace should tend to have higher values of PVGO than companies that 
do not have such advantages. This perspective on what contributes to PVGO can 
provide additional understanding of the results in Exhibit 4.

As an additional aid to an analyst, Equation 12 can be restated in terms of the 
familiar P/E based on forecasted earnings:

    
 V  0  

 _  E  1     or   
 P  0  

 _  E  1     or P/E =   1 _ r   +   PVGO _  E  1      (13)

The first term, 1/r, is the value of the P/E for a no-growth company. The second 
term is the component of the P/E value that relates to growth opportunities. For 
MSEX, the P/E is $43.20/$1.52 = 28.4. The no-growth P/E is 1/0.068 = 14.7 and is 
the multiple at which the company should sell if it has no growth opportunities. The 
growth component of $20.78/$1.52 = 13.67 reflects anticipated growth opportunities. 

As analysts, the distinction between no-growth and growth values is of interest 
because the value of growth and the value of assets in place generally have different 
risk characteristics (as the interpretation of PVGO as incorporating the real options 
suggests).

Gordon Growth Model and the Price-to-Earnings Ratio
The price-to-earnings ratio is perhaps the most widely recognized valuation indicator, 
familiar to readers of newspaper financial tables and institutional research reports. 
Using the Gordon growth model, one can develop an expression for P/E in terms of 
the fundamentals. This expression has two uses:

 ■ When used with forecasts of the inputs to the model, the analyst obtains a 
justified (fundamental) P/E—the P/E that is fair, warranted, or justified on 
the basis of fundamentals (given that the valuation model is appropriate). 
The analyst can then state his view of value in terms not of the Gordon 
growth model value but of the justified P/E. Because P/E is so widely recog-
nized, this method may be an effective way to communicate the analysis.

 ■ The analyst may also use the expression for P/E to weigh whether the fore-
casts of earnings growth built into the current stock price are reasonable. 
What expected earnings growth rate is implied by the actual market P/E? Is 
that growth rate plausible?

The expression for P/E can be stated in terms of the current (or trailing) P/E 
(today’s market price per share divided by trailing 12 months’ earnings per share) or 
in terms of the leading (or forward) P/E (today’s market price per share divided by a 
forecast of the next 12 months’ earnings per share, or sometimes the next fiscal year’s 
earnings per share).

Leading and trailing justified P/E expressions can be developed from the Gordon 
growth model. Assuming that the model can be applied for a particular stock’s valu-
ation, the dividend payout ratio is considered fixed. Define b as the retention rate, the 
fraction of earnings reinvested in the company rather than paid out in dividends. The 
dividend payout ratio is then, by definition, (1 − b) = Dividend per share/Earnings per 
share = Dt/Et. If P0 = D1/(r − g) is divided by next year’s earnings per share, E1, we have

© CFA Institute. For candidate use only. Not for distribution.



The Gordon Growth Model: Other Issues 75

    
 P  0  

 _  E  1     =   
 D  1   /  E  1  

 _ r − g   =   1 − b _ r − g   . (14)

This calculation represents a leading P/E, which is current price divided by next 
year’s earnings. Alternatively, if P0 = D0(1 + g)/(r − g) is divided by the current-year’s 
earnings per share, E0, the result is

    
 P  0  

 _  E  0     =   
 D  0     (  1 + g )     /  E  0  

 _ r − g   =   
   (  1 − b )       (  1 + g )    

  ___________ r − g   . (15)

This expression is for trailing P/E, which is current price divided by trailing (cur-
rent year) earnings.

EXAMPLE 11

The Justified P/E Based on the Gordon Growth Model
Harry Trice wants to use the Gordon growth model to find a justified P/E for the 
French company L’Oréal SA (EN Paris: OR), a global cosmetics manufacturer. 
Trice has assembled the following information:

 ■ Current stock price = €242.70.
 ■ Trailing annual earnings per share = €7.08.
 ■ Current level of annual dividends = €3.85.
 ■ Dividend growth rate = 4.25%.
 ■ Risk-free rate = 2.0%.
 ■ Equity risk premium = 5.0%.
 ■ Beta versus the CAC index = 0.72.

1. Calculate the justified trailing and leading P/Es based on the Gordon growth 
model.

Solution: 
For L’Oréal, the required rate of return using the CAPM is

ri = 2.0% + 0.72(5.0%)

 = 5.6%

The dividend payout ratio is

(1 – b) = D0/E0

 = 3.85/7.08

 = 0.54

The justified leading P/E (based on next year’s earnings) is

    
 P  0  

 _  E  1     =   1 − b _ r − g   =   0.5438 ___________  0.056 − 0.0425   = 40.28. 

    
 P  0  

 _  E  1     =   1 − b _ r − g   =   0.5438 ___________  0.056 − 0.0425   = 40.28 

The justified trailing P/E (based on trailing earnings) is

    
 P  0  

 _  E  0     =   
   (  1 − b )       (  1 + g )    

  ___________ r − g   =   0.5438   (  1.0425 )      ____________  0.056 − 0.0425   = 42.00 .
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2. Based on the justified trailing P/E and the actual P/E, judge whether L’Oréal 
is fairly valued, overvalued, or undervalued.

Solution: 
Based on a current price of €242.70 and trailing earnings of €7.08, the 
trailing P/E is €242.70/€7.08 = 34.3. Because the actual P/E of 34.3 is smaller 
than the justified trailing P/E of 42.0, the conclusion is that L’Oréal appears 
to be undervalued. The apparent mispricing can also be expressed in terms 
of price using the Gordon growth model. Using Trice’s assumptions, the 
Gordon growth model assigns a value of 3.85(1.0425)/(0.05 − 0.0425) = 
€297.31, which is above the current market price of €242.70. 

We will later present multistage DDMs. Expressions for the P/E can be developed 
in terms of the variables of multistage DDMs, but the usefulness of these expressions 
is not commensurate with their complexity. For multistage models, the simple way to 
calculate a justified leading P/E is to divide the model value directly by the first year’s 
expected earnings. In all cases, the P/E is explained in terms of the required return 
on equity, expected dividend growth rate(s), and the dividend payout ratio(s). All else 
equal, higher prices are associated with higher anticipated dividend growth rates.

Estimating a Required Return Using the Gordon Growth Model
Under the assumption of efficient prices, the Gordon growth model has been used to 
estimate a stock’s required rate of return, or equivalently, the market-price-implied 
expected return. The Gordon growth model solved for r is

  r =   
 D  0     (  1 + g )    

 _  P  0     + g =   
 D  1  

 _  P  0     + g . (16)

As explained in the coverage of return concepts, r in Equation 16 is technically an 
internal rate of return (IRR). The rate r is composed of two parts: the dividend yield 
(D1/P0) and the capital gains (or appreciation) yield (g).

EXAMPLE 12

Finding the Expected Rate of Return with the Gordon 
Growth Model
Bob Inguigiatto, CFA, has been given the task of developing mean return esti-
mates for a list of stocks as preparation for a portfolio optimization. On his list 
is NextEra Energy, Inc. (NYSE: NEE). On analysis, he decides that it is appro-
priate to model NextEra Energy using the Gordon growth model, and he takes 
prices as reflecting value. The company paid dividends of $4.44 in 2018 and in 
February 2019 announced an increase in quarterly dividends from $1.11 to $1.25, 
implying an annual dividend of $5.00. The current stock price is $169.83. The 
growth rate of dividends per share has averaged around 11.0% per year, based 
on the past five years. NextEra’s recent earnings growth has been affected by 
non-recurring items, but based on his analysis, Inguigiatto has decided to use 
5.50% as his best estimate of the long-term earnings and dividend growth rate. 
Next year’s projected dividend, D1, is $5.00(1.055) = $5.275. Using the Gordon 
growth model, NextEra Energy’s expected rate of return is

   

r =   
 D  1  

 _  P  0     + g

  =   5.275 _ 169.83   + 0.055   
= 0.0311 + 0.055

   

= 0.0860 = 8.60%
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The expected rate of return can be broken into two components: the dividend 
yield (D1/P0 = 3.11%) and the capital gains yield (g = 5.50%).

The Gordon Growth Model: Concluding Remarks
The Gordon growth model is the simplest practical implementation of discounted 
dividend valuation. The Gordon growth model is appropriate for valuing the equity 
of dividend-paying companies when its key assumption of a stable future dividend 
and earnings growth rate is expected to be satisfied. Broad equity market indexes 
of developed markets frequently satisfy the conditions of the model fairly well. As a 
result, analysts have used it to judge whether an equity market is fairly valued or not 
and for estimating the equity risk premium associated with the current market level. 
In the multistage models discussed in the next section, the Gordon growth model 
has often been used to model the last growth stage, when a previously high-growth 
company matures and the growth rate drops to a long-term sustainable level. In any 
case in which the model is applied, the analyst must be aware that the model’s output 
is typically sensitive to small changes in the assumed growth rate and required rate 
of return.

The Gordon growth model is a single-stage DDM because all future periods are 
grouped into one stage characterized by a single growth rate. For many or even the 
majority of companies, however, future growth can be expected to consist of multiple 
stages. Multistage DDMs are the subject of the next section.

MULTISTAGE DIVIDEND DISCOUNT MODELS

explain the growth phase, transition phase, and maturity phase of a 
business
explain the assumptions and justify the selection of the two-stage 
DDM, the H-model, the three-stage DDM, or spreadsheet modeling 
to value a company’s common shares
describe terminal value and explain alternative approaches to 
determining the terminal value in a DDM
calculate and interpret the value of common shares using the 
two-stage DDM, the H-model, and the three-stage DDM
evaluate whether a stock is overvalued, fairly valued, or undervalued 
by the market based on a DDM estimate of value

Earlier we noted that the basic expression for the DDM (Equation 7) is too general for 
investment analysts to use in practice because one cannot forecast individually more 
than a relatively small number of dividends. The strongest simplifying assumption—a 
stable dividend growth rate from now into the indefinite future, leading to the Gordon 
growth model—is unrealistic for many or even most companies. For many publicly 
traded companies, practitioners have typically assumed that growth falls into three 
stages (see Sharpe, Alexander, and Bailey 1999):

 ■ Growth phase. A company in its growth phase typically enjoys rapidly 
expanding markets, high profit margins, and an abnormally high growth 
rate in earnings per share (supernormal growth). Companies in this phase 
often have negative free cash flow to equity because the company invests 

6
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heavily in expanding operations. Given high prospective returns on equity, 
the dividend payout ratios of growth-phase companies are often low or even 
zero. As the company’s markets mature or as unusual growth opportunities 
attract competitors, earnings growth rates eventually decline.

 ■ Transition phase. In this phase, which is a transition to maturity, earnings 
growth slows as competition puts pressure on prices and profit margins or 
as sales growth slows because of market saturation. In this phase, earnings 
growth rates may be above average but declining toward the growth rate for 
the overall economy. Capital requirements typically decline in this phase, 
often resulting in positive free cash flow and increasing dividend payout 
ratios (or the initiation of dividends).

 ■ Mature phase. In maturity, the company reaches an equilibrium in which 
investment opportunities on average just earn their opportunity cost of 
capital. Return on equity approaches the required return on equity, and 
earnings growth, the dividend payout ratio, and the return on equity sta-
bilize at levels that can be sustained long term. The dividend and earnings 
growth rate of this phase is called the mature growth rate. This phase, in 
fact, reflects the stage in which a company can properly be valued using the 
Gordon growth model, and that model is one tool for valuing this phase of a 
current high-growth company’s future.

A company may attempt and succeed in restarting the growth phase by changing 
its strategic focuses and business mix. Technological advances may alter a compa-
ny’s growth prospects for better or worse with surprising rapidity. Nevertheless, this 
growth-phase picture of a company is a useful approximation. The growth-phase 
concept provides the intuition for multistage discounted cash flow (DCF) models of all 
types, including multistage dividend discount models. Multistage models are a staple 
valuation discipline of investment management firms using DCF valuation models.

A survey of CFA Institute members with job responsibility for equity analysis 
indicates that, among respondents using a dividend discount model, two-stage and 
multistage models are used more often than the single-stage model (Stowe, Pinto, and 
Robinson 2018). Among analysts using a dividend discount model, 55% use a two-stage 
model, 11% use an H-model (a type of two-stage model), and 50% use a model with 
more than two stages (Stowe, Pinto, and Robinson 2018). (Because analysts often use 
more than one model, the response percentages add up to more than 100%).

In the following sections, we present three popular multistage DDMs: the two-stage 
DDM, the H-model, and the three-stage DDM. Keep in mind that all these models 
represent stylized patterns of growth; they are attempting to identify the pattern that 
most accurately approximates an analyst’s view of the company’s future growth.

Two-Stage Dividend Discount Model
Two common versions of the two-stage DDM exist. Both versions assume constant 
growth at a mature growth rate (for example, 7%) in Stage 2. In the first version (“the 
general two-stage model”), the whole of Stage 1 represents a period of abnormal 
growth—for example, growth at 15%. The transition to mature growth in Stage 2 is 
generally abrupt.

In the second version, called the H-model, the dividend growth rate is assumed 
to decline from an abnormal rate to the mature growth rate during the course of 
Stage 1. For example, the growth rate could begin at 15% and decline continuously 
in Stage 1 until it reaches 7%. The second model will be presented after the general 
two-stage model.

© CFA Institute. For candidate use only. Not for distribution.



Multistage Dividend Discount Models 79

The first two-stage DDM provides for a high growth rate for the initial period, 
followed by a sustainable and usually lower growth rate thereafter. The two-stage 
DDM is based on the multiple-period model

   V  0   =  ∑ 
t=1

  
n
    

 D  t   _   (  1 + r )     t    +   
 V  n  
 _   (  1 + r )     n     , (17)

where Vn is used as an estimate of Pn. The two-stage model assumes that the first 
n dividends grow at an extraordinary short-term rate, gS:

   D  t   =  D  0     (  1 +  g  S   )     
t
  

After time n, the annual dividend growth rate changes to a normal long-term rate, 
gL. The dividend at time n + 1 is Dn+1 = Dn(1 + gL) = D0(1 + gS)n(1 + gL), and this 
dividend continues to grow at gL. Using Dn+1, an analyst can use the Gordon growth 
model to find Vn:

   V  n   =   
 D  0     (  1 +  g  S   )     

n
    (  1 +  g  L   )    

  ________________ r −  g  L      (18)

To find the value at t = 0, V0, simply find the present value of the first n dividends 
and the present value of the projected value at time n.

   V  0   =  ∑ 
t=1

  
n
    

 D  0     (  1 +  g  S   )     
t
 
 _   (  1 + r )     t     +   

 D  0     (  1 +  g  S   )     
n
    (  1 +  g  L   )    

  ________________  
  (  1 + r )     n    (  r −  g  L   )    

    (19)

EXAMPLE 13

Valuing a Stock Using the Two-Stage Dividend Discount 
Model

1. Carl Zeiss Meditec AG (AFX:GR), 65% owned by the Carl Zeiss Group, 
provides screening, diagnostic, and therapeutic systems for the treatment 
of ophthalmologic (vision) problems. Reviewing the issue as of early 2019, 
when it is trading for €80.55, Hans Mattern, a buy-side analyst covering 
Meditec, forecasts that the current dividend of €0.55 will grow by 9% per 
year during the next 10 years. Thereafter, Mattern believes that the growth 
rate will decline to 5% and remain at that level indefinitely.

Mattern estimates Meditec’s required return on equity as 5.88% based on a 
beta of 0.90 against the equity market benchmark DAX, a 1.2% risk-free rate, 
and his equity risk premium estimate of 5.2%.

Exhibit 5 shows the calculations of the first 10 dividends and their present 
values discounted at 5.88%. The terminal stock value at t = 10 is

   
 V  10   =   

 D  0     (  1 +  g  S   )     
n
    (  1 +  g  L   )    

  ________________ r −  g  L    
    

=   0.55   (  1.09 )     10    (  1.05 )      ______________  0.0588 − 0.05  
   

= 155.358

   

The terminal stock value and its present value are also given.
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Exhibit 5: Carl Zeiss Meditec AG
 

 

Time Value Calculation Dt or Vt

Present 
Values 

Dt/(1.0588)t 
or Vt/(1.0588)

t

1 D1 = 0.55 × (1 + 0.09)1 €0.600   €0.5662
2 D2 = 0.55 × (1 + 0.09)2 0.653   0.5829
3 D3 = 0.55 × (1 + 0.09)3 0.712   0.6001
4 D4 = 0.55 × (1 + 0.09)4 0.776   0.6178
5 D5 = 0.55 × (1 + 0.09)5 0.846   0.6360
6 D6 = 0.55 × (1 + 0.09)6 0.922   0.6547
7 D7 = 0.55 × (1 + 0.09)7 1.005   0.6740
8 D8 = 0.55 × (1 + 0.09)8 1.096   0.6938
9 D9 = 0.55 × (1 + 0.09)9 1.195   0.7143
10 D10 = 0.55 × (1 + 0.09)10 1.302   0.7353
10 V10 = [0.55 × (1 + 0.09)10 × 1.05]/

(0.0588 – 0.05)
155.358   87.7395

Total         €94.2145
 

In this two-stage model, the dividends are forecast during the first stage 
and then their present values are calculated. The Gordon growth model is 
used to derive the terminal value (the value of the dividends in the second 
stage as of the beginning of that stage). As shown in Exhibit 5, the terminal 
value is V10 = D11/(r − gL). Ignoring rounding errors, the Period 11 dividend 
is €1.3671 (= D10 × 1.05 = €1.302 × 1.05). By using the standard Gordon 
growth model, V10 = €155.36 = €1.3671/(0.0588 − 0.05). The present value 
of the terminal value is €87.74 = €155.36/1.058810. The total estimated value 
of Meditec is €94.21 using this model. Notice that approximately 93% of this 
value, €87.74, is the present value of V10, and the balance, €94.21 − €87.74 
= €6.47, is the present value of the first 10 dividends. If we recall the discus-
sion of the sensitivity of the Gordon growth model to changes in the inputs, 
we can calculate an interval for the intrinsic value of Meditec by varying the 
mature growth rate through the range of plausible values.

The two-stage DDM is useful because many scenarios exist in which a company 
can achieve a supernormal growth rate for a few years, after which time the growth 
rate falls to a more sustainable level. For example, a company may achieve supernor-
mal growth through possession of a patent, first-mover advantage, or another factor 
that provides a temporary lead in a specific marketplace. Subsequently, earnings will 
most likely descend to a level that is more consistent with competition and growth in 
the overall economy. Accordingly, that is why in the two-stage model, extraordinary 
growth is often forecast for a few years and normal growth is forecast thereafter. A 
possible limitation of the two-stage model is that the transition between the initial 
abnormal growth period and the final steady-state growth period is abrupt.

The accurate estimation of Vn, the terminal value of the stock (also known as its 
continuing value) is an important part of the correct use of DDMs. In practice, ana-
lysts estimate the terminal value either by applying a multiple to a projected terminal 
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value of a fundamental, such as earnings per share or book value per share, or they 
estimate Vn using the Gordon growth model. In our coverage of market multiples, 
we will discuss using price–earnings multiples in this context.

In the examples, a single discount rate, r, is used for all phases, reflecting both a 
desire for simplicity and lack of a clear objective basis for adjusting the discount rate 
for different phases. Some analysts, however, use different discount rates for different 
growth phases.

The following example values P&G (Procter & Gamble Company) by combining 
the dividend discount model and a P/E valuation model.

EXAMPLE 14

Combining a DDM and P/E Model to Value a Stock

1. An analyst is reviewing the valuation of Procter & Gamble Company known 
as “P&G” (NYSE: PG) as of the beginning of 2019 when P&G was selling 
for $96.47. In the previous year, P&G paid a $2.79 dividend that the analyst 
expects to grow at a rate of 4% annually for the next four years. At the end of 
Year 4, the analyst expects the dividend to equal 60% of earnings per share 
and the trailing P/E for P&G to be 22. If the required return on P&G com-
mon stock is 6.5%, calculate the per-share value of P&G common stock.

Exhibit 6 summarizes the relevant calculations. When the dividends are 
growing at 4%, the expected dividends and the present value of each (dis-
counted at 6.5%) are shown. The terminal stock price, V4, deserves some 
explanation. As shown in the table, the Year 4 dividend is $2.79(1.04)4 = 
$3.2639. Because dividends at that time are assumed to be 60% of earnings, 
the EPS projection for Year 4 is EPS4 = D4/0.60 = $3.2639/0.60 = $5.4398. 
With a trailing P/E of 22.0, the value of P&G at the end of Year 4 would be 
22.0($5.4398) = $119.6765. Discounted at 6.5% for four years, the present 
value of V4 is $93.0273.

 

Exhibit 6: Value of Procter & Gamble Common Stock
 

 

Time Value Calculation Dt or Vt

Present Values 
Dt/(1.065)t 

or Vt/(1.065)t

1 D1 $2.79(1.04)1 $2.9016 $2.7245
2 D2 $2.79 (1.04)2 3.0177 2.6606
3 D3 $2.79 (1.04)3 3.1384 2.5981
4 D4 $2.79 (1.04)4 3.2639 2.5371
4 V4 22 × [2.79 (1.04)4/0.60] 

= 22 × (3.2639/0.60)  
= 22 × 5.4398

119.6765 93.0273

Total       $103.5476
 

The present values of the dividends for Years 1 through 4 sum to $10.52. The 
present value of the terminal value of $119.68 is $93.03. The estimated total 
value of P&G’s common stock is the sum of these, or $103.55 per share.
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Valuing a Non-Dividend-Paying Company
The fact that a stock is currently paying no dividends does not mean that the princi-
ples of the dividend discount model do not apply. Even though D0 and/or D1 may be 
zero, and the company may not begin paying dividends for some time, the present 
value of future dividends may still capture the value of the company. Of course, if a 
company pays no dividends and will never be able to distribute cash to shareholders, 
the stock is worthless.

To value a non-dividend-paying company using a DDM, generally an analyst can 
use a multistage DDM model in which the first-stage dividend equals zero. Example 
15 illustrates the approach.

EXAMPLE 15

Valuing a Non-Dividend-Paying Stock

1. Assume that a company is currently paying no dividend and will not pay one 
for several years. If the company begins paying a dividend of $1.00 five years 
from now, and the dividend is expected to grow at 5% thereafter, this future 
dividend stream can be discounted back to find the value of the company. 
This company’s required rate of return is 11%. Because the expression

   V  n   =   
 D  n+1  

 _ r − g   

values a stock at period n using the next period’s dividend, the t = 5 dividend is 
used to find the value at t = 4:

   V  4   =   
 D  5  
 _ r − g   =   1.00 _ 0.11 − 0.05   = $16.67 

To find the value of the stock today, simply discount V4 back for four years:

   V  0   =   
 V  4  
 _  (1 + r)   4    =   16.67 _   (  1.11 )     4    = $10.98 

The value of this stock, even though it will not pay a dividend until Year 5, is 
$10.98.

If a company is not paying a dividend but is very profitable, an analyst might be 
willing to forecast its future dividends. Of course, for non-dividend-paying, unprof-
itable companies, such a forecast would be very difficult. Furthermore, as discussed 
previously, it is usually difficult for the analyst to estimate the timing of the initiation 
of dividends and the dividend policy that will then be established by the company. 
Thus, the analyst may prefer a free cash flow or residual income model for valuing 
such companies.
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THE H-MODEL AND THREE-STAGE DIVIDEND 
DISCOUNT MODELS

explain the assumptions and justify the selection of the two-stage 
DDM, the H-model, the three-stage DDM, or spreadsheet modeling 
to value a company’s common shares
describe terminal value and explain alternative approaches to 
determining the terminal value in a DDM
calculate and interpret the value of common shares using the 
two-stage DDM, the H-model, and the three-stage DDM
evaluate whether a stock is overvalued, fairly valued, or undervalued 
by the market based on a DDM estimate of value

The basic two-stage model assumes a constant, extraordinary rate for the supernormal 
growth period that is followed by a constant, normal growth rate thereafter. The dif-
ference in growth rates may be substantial. For instance, in Example 13, the assumed 
growth rate for Carl Zeiss Meditec was 9% annually for 10 years, followed by a drop 
to 5% growth in Year 11 and thereafter. In some cases, a smoother transition to the 
mature phase growth rate would be more realistic. Fuller and Hsia (1984) developed 
a variant of the two-stage model in which growth begins at a high rate and declines 
linearly throughout the supernormal growth period until it reaches a normal rate at 
the end. The value of the dividend stream in the H-model is

   V  0   =   
 D  0     (  1 +  g  L   )    

 _ r −  g  L     +   
 D  0   H   (   g  S   −  g  L   )    

  ___________ r −  g  L      (20)

or

   V  0   =   
 D  0     (  1 +  g  L   )     +  D  0   H   (   g  S   −  g  L   )    

   ______________________  r −  g  L     ,

where

 V0 = value per share at t = 0

 D0 = current dividend

 r = required rate of return on equity

 H = half-life in years of the high-growth period (i.e., high-growth period = 2H 
years)

 gS = initial short-term dividend growth rate

 gL = normal long-term dividend growth rate after Year 2H

The first term on the right-hand side of Equation 20 is the present value of the 
company’s dividend stream if it were to grow at gL forever. The second term is an 
approximation of the extra value (assuming gS > gL) accruing to the stock because of 
its supernormal growth for Years 1 through 2H (see Fuller and Hsia 1984 for technical 
details). Logically, the longer the supernormal growth period (i.e., the larger the value 
of H, which is one-half the length of the supernormal growth period) and the larger 
the extra growth rate in the supernormal growth period (measured by gS minus gL), 
the higher the share value, all else equal. 

7
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We can provide some intuition on the expression. On average, the expected 
excess growth rate in the supernormal period will be (gS – gL)/2. Through 2H 
periods, a total excess amount of dividends (compared with the level given gL) of 
2HD0(gS – gL)/2 = D0H(gS – gL) is expected. This term is the H-model upward 
adjustment to the first dividend term, reflecting the extra expected dividends 
as growth declines from gS to gL during the first period. Note, however, that the 
timing of the individual dividends in the first period is not reflected by individ-
ually discounting them; the expression is thus an approximation.

To illustrate the expression, if the analyst in Example 13 had forecast a linear decline 
of the growth rate from 9% to 5% over the next 10 years, his estimate of value of Meditec 
using the H-model would have been €78.13 (rather than €94.21 as in Example 13):

   
 V  0   =   

 D  0     (  1 +  g  L   )      +  D  0   H   (   g  S   −  g  L   )    
   ______________________  r −  g  L    
    =   0.55   (  1.05 )     + 0.55   (  5 )       (  0.09 − 0.05 )       _________________________  0.0588 − 0.05      

= 78.13

   

Note that an H of 5 corresponds to the 10-year high-growth period of Example 
13. Example 16 provides another illustration of the H-model.

EXAMPLE 16

Valuing a Stock with the H-Model
An analyst has decided to use the H-model to estimate the value of a company 
and has gathered the following facts and forecasts:

 ■ The share price is €41.70.
 ■ The current dividend is €1.77.
 ■ The initial dividend growth rate is 7%, declining linearly during a 

10-year period to a final and perpetual growth rate of 4%.
 ■ The analyst estimates the company’s required rate of return on equity 

as 8.0%.

 

1. Using the H-model and the information given, estimate the company’s per-
share value.

Solution: 
Using the H-model expression gives

   

 V  0   =   
 D  0     (  1 +  g  L   )     +  D  0   H   (   g  S   −  g  L   )    

   ______________________  r −  g  L    

    =   1.77   (  1.04 )     + 1.77   (  5 )       (  0.07 − 0.04 )       _________________________  0.08 − 0.04      
=   1.84 + 0.27 _ 0.04  

  

= 52.75
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2. Estimate the value of the company’s shares if its normal growth period be-
gan immediately.

Solution: 
If the company experienced normal growth starting now, its estimated value 
would be the first component of the H-model estimate, €46 (=1.84/0.04). 
The faster initial growth assumption adds €6.75 (=0.27/0.04) to its value, 
resulting in an estimated value of €52.75 per share.

3. Evaluate whether the company’s shares appear to be fairly valued, overval-
ued, or undervalued.

Solution: 
€52.75 is approximately 26% higher than the company’s current market 
price of €41.70. Thus the company appears to be undervalued.

The H-model is an approximation model that estimates the valuation that would 
result from discounting all of the future dividends individually. In many circum-
stances, this approximation is very close. For a long extraordinary growth period (a 
high H) or for a large difference in growth rates (the difference between gS and gL), 
however, the analyst might abandon the approximation model for the more exact 
model. Fortunately, the many tedious calculations of the exact model are made fairly 
easy using a spreadsheet program.

Three-Stage Dividend Discount Models
There are two popular versions of the three-stage DDM, distinguished by the mod-
eling of the second stage. In the first version (“the general three-stage model”), the 
company is assumed to have three distinct stages of growth and the growth rate of 
the second stage is typically constant. For example, Stage 1 could assume 20% growth 
for three years, Stage 2 could have 10% growth for four years, and Stage 3 could have 
5% growth thereafter. In the second version, the growth rate in the middle (second) 
stage is assumed to decline linearly to the mature growth rate: essentially, the second 
and third stages are treated as an H-model.

The following example shows how the first type of the three-stage model can be 
used to value a stock.

EXAMPLE 17

The Three-Stage DDM with Three Distinct Stages

1. An analyst is analyzing a technology company and makes the following 
estimates:

 ■ the current required return on equity for the company is 9%; and
 ■ dividends will grow at 14% for the next two years, 12% for the follow-

ing five years, and 6.75% thereafter.

The company pays a dividend of $3.30 per year, and its stock currently 
trades at $194.98. Based only on the information given, estimate the value of 
the company’s stock using a three-stage DDM approach.
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Solution: 
Exhibit 7 gives the calculations.

 

Exhibit 7: Estimated Value Using a Three-Stage DDM
 

 

Time Value Calculation Dt or Vt

Present Values 
Dt/(1.09)t 

or Vt/(1.09)t

1 D1 3.30(1.14) $3.7620   $3.4514  
2 D2 3.30(1.14)2 4.2887   3.6097  
3 D3 3.30(1.14)2(1.12) 4.8033   3.7090  
4 D4 3.30(1.14)2(1.12)2 5.3797   3.8111  
5 D5 3.30(1.14)2(1.12)3 6.0253   3.9160  
6 D6 3.30(1.14)2(1.12)4 6.7483   4.0238  
7 D7 3.30(1.14)2(1.12)5 7.5581   4.1346  
7 V7 3.30(1.14)2(1.12)5(1.0675)/

(0.09 − 0.0675)
$358.5908   196.161  

Total         $222.8171  
 

Given these assumptions, the three-stage model indicates that a fair price 
should be $222.82, more than 14% above the current market price. Charac-
teristically, the present value of the terminal value of $196.16 constitutes the 
overwhelming portion (here, about 88%) of total estimated value.

A second version of the three-stage DDM has a middle stage similar to the first 
stage in the H-model. In the first stage, dividends grow at a high, constant (super-
normal) rate for the whole period. In the second stage, dividends decline linearly as 
they do in the H-model. Finally, in Stage 3, dividends grow at a sustainable, constant 
growth rate. The process of using this model involves four steps:

 ■ Gather the required inputs:

 ● the current dividend;
 ● estimates of the lengths of the first, second, and third stages and the 

expected growth rate during each stage; and
 ● an estimate of the required return on equity.

 ■ Compute the expected dividends in the first stage and find the sum of their 
present values.

 ■ Apply the H-model expression to the second and third stages to obtain an 
estimate of their value as of the beginning of the second stage. Then find the 
present value of this H-value as of today (t = 0).

 ■ Sum the values obtained in the second and third steps.

In the first step, analysts often investigate the company more deeply, making 
explicit, individual earnings and dividend forecasts for the near future (often 3, 5, or 
10 years), rather than applying a growth rate to the current level of dividends.
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EXAMPLE 18

The Three-Stage DDM with Declining Growth Rates in 
Stage 2
Elsie Bouvier is evaluating Rhinestone Energy (a hypothetical company) for 
possible inclusion in a small-cap, growth-oriented portfolio. The company is a 
diversified energy company involved in oil and gas exploration as well as natural 
gas distribution. In light of Rhinestone Energy’s aggressive program of purchasing 
oil and gas producing properties, Bouvier expects above-average growth for the 
next five years. She establishes the following facts and forecasts:

 ■ The current market price is $56.18.
 ■ The current dividend is $0.56.
 ■ Bouvier forecasts an initial five-year period of 11% per year earnings 

and dividend growth.
 ■ Bouvier anticipates that Rhinestone Energy can grow 6.5% per year as 

a mature company and allows 10 years for the transition to the mature 
growth period.

 ■ To estimate the required return on equity using the CAPM, Bouvier 
uses an adjusted beta of 1.2 based on two years of weekly observa-
tions, an estimated equity risk premium of 4.2%, and a risk-free rate 
based on long bond yields of 3%.

 ■ Bouvier considers any security trading within a band of ±20% of her 
estimate of intrinsic value to be within a “fair value range.”

 

1. Estimate the required return on Rhinestone Energy’s equity using the 
CAPM. (Use only one decimal place in stating the result.)

Solution:
The required return on equity is r = 3% + 1.2(4.2%) = 8%.

2. Estimate the value of Rhinestone Energy’s common stock using a three-stage 
dividend discount model with a linearly declining dividend growth rate in 
Stage 2.

Solution: 
The first step is to compute the five dividends in Stage 1 and find their 
present values at 8%. The dividends in Stages 2 and 3 can be valued with the 
H-model, which estimates their value at the beginning of Stage 2. This value 
is then discounted back to find the dividends’ present value at t = 0.
The calculation of the five dividends in Stage 1 and their present values are 
given in Exhibit 8. The H-model for calculating the value of the Stage 2 and 
Stage 3 dividends at the beginning of Stage 2 (t = 5) is
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   V  5   =   
 D  5     (  1 +  g  L   )    

 _ r −  g  L     +   
 D  5   H   (   g  S   −  g  L   )    

  ___________ r −  g  L     ,

where

D5 = D0(1 + gS)5 = 0.56(1.11)5 = $0.9436

gS = 11.0%

gL = 6.5%

r = 8.0%

H = 5 (the second stage lasts 2H = 10 years)

Substituting these values into the equation for the H-model gives V5 as 
follows:

   
 V  5   =   0.9436   (  1.065 )      ___________ 0.08 − 0.065   +   0.9436   (  5 )       (  0.11 − 0.065 )      __________________  0.08 − 0.065  

     = 66.9979 + 14.1545   
= $81.1524

   

The present value of V5 is $81.1524/(1.08)5 = $55.2310.
 

Exhibit 8: Rhinestone Energy
 

 

Time Dt or Vt Explanation of Dt or Vt

Value of 
Dt or Vt   PV at 8%

1 D1 0.56(1.11)1 $0.6216   $0.5756
2 D2 0.56(1.11)2 0.6900   0.5915
3 D3 0.56(1.11)3 0.7659   0.6080
4 D4 0.56(1.11)4 0.8501   0.6249
5 D5 0.56(1.11)5 0.9436   0.6422
5 V5 H-model explained earlier $81.1524   55.2310
Total         $58.2731

 

According to the three-stage DDM model, the total value of Rhinestone 
Energy is $58.27.

3. Calculate the percentages of the total value represented by the first stage 
and by the second and third stages considered as one group.

Solution: 
The sum of the first five present value amounts in the last column of Exhibit 
8 is $3.0422. Thus, the first stage represents $3.0422/$58.2731 = 5.2% of total 
value. The second and third stages together represent 100% − 5.2% = 94.8% 
of total value (check: $55.2310/$58.2731 = 94.8%).

4. Judge whether Rhinestone Energy’s stock is undervalued or overvalued 
according to Bouvier’s perspective.

Solution: 
The band Bouvier is looking at is $58.27 ± 0.20($58.27), which runs from 
$58.27 + $11.65 = $69.92 on the upside to $58.27 − $11.65 = $46.62 on the 
downside. Because the current price of $56.18 is between $46.62 and $69.92, 
Bouvier would consider Rhinestone Energy to be fairly valued.
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5. Some analysts are forecasting essentially flat EPS and dividends in the sec-
ond year. Estimate the value of Rhinestone Energy’s stock under the assump-
tions that EPS is flat in the second year and that 11% growth resumes in the 
third year.

Solution: 
The estimated value becomes $52.56 with no growth in Year 2 as shown in 
Exhibit 9. The value of the second and third stages is given by

   V  5   =   0.8501   (  1.065 )      ___________ 0.08 − 0.065   +   0.8501   (  5 )       (  0.11 − 0.065 )      __________________  0.08 − 0.065   = $73.1103 .
 

Exhibit 9: Rhinestone Energy with No Growth in Year 2
 

 

Time Dt or Vt Explanation of Dt or Vt

Value of 
Dt or Vt   PV at 8%

 

1 D1 0.56(1.11)1 $0.6216   $0.5756  
2 D2 No growth in Year 2 0.6216   0.5329  
3 D3 0.56(1.11)2 0.6900   0.5477  
4 D4 0.56(1.11)3 0.7659   0.5629  
5 D5 0.56(1.11)4 0.8501   0.5786  
5 V5 H-model explained earlier $73.1103   49.7576  
Total         $52.5553  

 

In Problem 5 of Example 18, the analyst examined the consequences of 11% growth 
in Year 1 and no growth in Year 2, with 11% growth resuming in Years 3, 4, and 5. In 
the first stage, analysts may forecast earnings and dividends individually for a certain 
number of years.

The three-stage DDM with declining growth in Stage 2 has been widely used among 
companies using a DDM approach to valuation. An example is the DDM adopted by 
Bloomberg L.P., a financial services company that provides “Bloomberg terminals” to 
professional investors and analysts. The Bloomberg DDM is a model that provides an 
estimated value for any stock that the user selects. The DDM is a three-stage model 
with declining growth in Stage 2. The model uses earnings estimates for assumed Stage 
1 and the cost of capital for Stage 3 growth rates, and then it assumes that the Stage 
2 rate is a linearly declining rate between the Stage 1 and Stage 3 rates. The model 
also makes estimates of the required rate of return and the lengths of the three stages, 
assigning higher-growth companies shorter growth periods (i.e., first stages) and longer 
transition periods, and slower-growth companies longer growth periods and shorter 
transition periods. Fixing the total length of the growth and transition phases together 
at 17 years, the growth stage/transition stage durations for Bloomberg’s four growth 
classifications are 3 years/14 years for “explosive growth” equities, 5 years/12 years for 
“high growth” equities, 7 years/10 years for “average growth” equities, and 9 years/8 
years for “slow/mature growth” equities. Analysts, by tailoring stage specifications to 
their understanding of the specific company being valued, should be able to improve 
on the accuracy of valuations compared with a fixed specification.
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GENERAL MODELING AND ESTIMATING A REQUIRED 
RETURN USING ANY DDM

explain the use of spreadsheet modeling to forecast dividends and to 
value common shares
estimate a required return based on any DDM, including the Gordon 
growth model and the H-model

DDMs, such as the Gordon growth model and the multistage models presented earlier, 
assume stylized patterns of dividend growth. An analyst can use any assumed dividend 
pattern, however, to create a spreadsheet to value the stock and to test sensitivity of the 
value to growth and return assumptions. The following example presents the results 
of a valuation incorporating dividends that are estimated to change substantially over 
the forecast period.

EXAMPLE 19

Finding the Value of a Stock with Varying Dividend 
Assumptions 

1. Yang Co. is expected to pay a $21.00 dividend next year. An analyst esti-
mates that the dividend will decline by 10% annually for the following three 
years (i.e., the “growth rate” will equal –10%). In Year 5, Yang is expected to 
sell off assets worth $100 per share. The Year 5 dividend, which includes a 
distribution of some of the proceeds of the asset sale, is expected to be $60. 
In Year 6, the dividend is expected to decrease to $40 and to be maintained 
at $40 for one additional year. The dividend is then expected to grow by 5% 
annually thereafter. If the required rate of return is 12%, what is the value of 
one share of Yang?

Solution: 
The value is shown in Exhibit 10. Each dividend, its present value discount-
ed at 12%, and an explanation are included in the table. The final row treats 
the dividends from t = 8 forward as a Gordon growth model because after 
Year 7, the dividend grows at a constant 5% annually. V7 is the value of these 
dividends at t = 7.

 

Exhibit 10: Value of Yang Co. Stock
 

 

Year Dt or Vt

Value of 
Dt or Vt

Present 
Value at 

12% Explanation of Dt or Vt

1 D1 $21.00 $18.75 Dividend set at $21
2 D2 18.90 15.07 Previous dividend × 0.90
3 D3 17.01 12.11 Previous dividend × 0.90
4 D4 15.31 9.73 Previous dividend × 0.90
5 D5 60.00 34.05 Set at $60
6 D6 40.00 20.27 Set at $40

8
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Year Dt or Vt

Value of 
Dt or Vt

Present 
Value at 

12% Explanation of Dt or Vt

7 D7 40.00 18.09 Set at $40
7 V7 600.00 271.41 V7 = D8/(r − g) 

V7 = (40.00 × 1.05)/(0.12 − 0.05)
Total     $399.48  

 

As the table in Example 19 shows, the total present value of Yang Co.’s dividends 
is $399.48. In this example, the terminal value of the company (Vn) at the end of the 
first stage is found using the Gordon growth model and a mature growth rate of 5%. 

Several alternative approaches to estimating g are available in this context:

 ■ Use the formula g = (b in the mature phase) × (ROE in the mature phase). 
We will discuss the expression g = b × ROE later. Analysts estimate mature-
phase ROE in several ways, such as the following:

 ● The DuPont decomposition of ROE based on forecasts for the compo-
nents of the DuPont expression.

 ● Setting ROE = r, the required rate of return on equity, based on the 
assumption that in the mature phase companies can do no more than 
earn investors’ opportunity cost of capital.

 ● Setting ROE in the mature phase equal to the median industry ROE.
 ■ The analyst may estimate the growth rate, g, with other models by relat-

ing the mature growth rate to macroeconomic, including industry, growth 
projections.

When the analyst uses the sustainable growth expression, the earnings retention 
ratio, b, may be empirically based. For example, Bloomberg L.P.’s model has been 
assuming that b = 0.55 in the mature phase, equivalent to a dividend payout ratio of 
45%, a long-run average payout ratio for mature dividend-paying companies in the 
United States. In addition, sometimes analysts project the dividend payout ratio for 
the company individually.

EXAMPLE 20

A Sustainable Growth Rate Calculation

1. An analyst is estimating the dividend growth rate of a company to incorpo-
rate in the final stage of a multistage dividend discount model. Assume the 
company’s payout ratio is 25% and its ROE is equal to its estimated required 
return on equity of 9%. An estimate of the sustainable growth rate can be 
derived using the expression

 g = (b in the mature phase) × (ROE in the mature phase)

  = 0.75(9%) = 6.75%.

The analyst’s estimate of the company’s sustainable dividend growth rate is 
6.75%.
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Estimating a Required Return Using Any DDM
We have focused on finding the value of a security using assumptions for dividends, 
required rates of return, and expected growth rates. Given current price and all inputs 
to a DDM except for the required return, an IRR can be calculated. Such an IRR has 
been used as a required return estimate (although reusing it in a DDM is not appropriate 
because it risks circularity). This IRR can also be interpreted as the expected return on 
the issue implied by the market price—essentially, an efficient market expected return. 
In the following discussion, keep in mind that if price does not equal intrinsic value, 
the expected return will need to be adjusted to reflect the additional component of 
return that accrues when the mispricing is corrected, as discussed earlier.

In some cases, finding the IRR is very easy. In the Gordon growth model, r = D1/
P0 + g. The required return estimate is the dividend yield plus the expected dividend 
growth rate. For a security with a current price of $10, an expected dividend of $0.50, 
and expected growth of 8%, the required return estimate is 13%.

For the H-model, the expected rate of return can be derived as

  r =    (    
 D  0  

 _  P  0     )       [     (  1 +  g  L   )     + H   (   g  S   −  g  L   )     ]     +  g  L   . (21)

When the short- and long-term growth rates are the same, this model reduces 
to the Gordon growth model. For a security with a current dividend of $1, a current 
price of $20, and an expected short-term growth rate of 10% declining over 10 years 
(H = 5) to 6%, the expected rate of return would be

  r =    (    $1 _ $20   )       [     (  1 + 0.06 )     + 5   (  0.10 − 0.06 )     ]     + 0.06 = 12.3% .

For multistage models and spreadsheet models, finding a single equation for the rate 
of return can be more difficult. The process generally used is similar to that of finding 
the IRR for a series of varying cash flows. Using a computer or trial and error, the 
analyst must find the rate of return such that the present value of future expected 
dividends equals the current stock price.

EXAMPLE 21

Finding the Expected Rate of Return for Varying Expected 
Dividends

1. An analyst expects Johnson & Johnson’s (NYSE: JNJ)) dividend of $3.60 for 
2019 to grow by 7.0% for six years and then grow by 5% into perpetuity. A 
recent price for JNJ as of early 2019 is $136.61. What is the IRR on an invest-
ment in JNJ’s stock?

In estimating the expected rate of return with a two-stage model, using trial 
and error is one approach. Having a good initial approximation is helpful. In 
this case, the expected rate of return formula from the Gordon growth mod-
el and JNJ’s long-term growth rate can be used to find a first approximation: 
r = ($3.60 × 1.07)/$136.61 + 0.05 = 7.8%. Because the estimated growth rate 
for the first six years is higher than the long-term growth rate of 5%, the 
implied estimated rate of return must be above 7.8%. Exhibit 11 shows the 
value estimate of JNJ’s shares for two discount rates, 8% and 8.5%.
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Exhibit 11: Estimation of Required Return: Johnson & Johnson
 

 

Time Dt

Present Value  
of Dt and V6 

at r = 8%

Present Value  
of Dt and V6 
at r = 8.5%

1 $3.8520   $3.5667     $3.5502  
2 $4.1216   $3.5336     $3.5011  
3 $4.4101   $3.5009     $3.4527  
4 $4.7188   $3.4685     $3.4050  
5 $5.0491   $3.4363     $3.3579  
6 $5.4025   $3.4045     $3.3114  
7 $5.6726            
               
Subtotal 1 (t = 1 to 6)   $20.91     $20.58  
Subtotal 2 (t = 7 to ∞)   $119.16     $99.34  
Total     $140.07     $119.92  
Market Price     $136.61     $136.61  

 

In the exhibit, the amount labeled “Subtotal 1” is the present value of the 
expected dividends for Years 1 through 6. The amount labeled “Subtotal 2” 
is the present value of the terminal value, V6/(1 + r)6 = [D7/(r − g)]/(1 + r)6. 
For r = 8%, that present value is [5.6726/(0.08 − 0.05)]/(1.08)6 = $119.16. The 
present value for other values of r is found similarly.
Using 8.0% as the discount rate, the value estimate for JNJ is $140.07, which 
is about 2.5% larger than JNJ’s market price of $136.61. This fact indicates 
that the IRR is greater than 8%. With an 8.5% discount rate, the present 
value of $119.92 is significantly less than the market price. Thus, the IRR 
is slightly more than 8%. The IRR can be determined to be 8.08% using a 
spreadsheet. For example, using the Goal Seek function of Excel: In the 
“set cell” parameter, enter the reference for the cell that contains the Total 
present value; in the “by changing” parameter, enter the current price as an 
amount; and in the “by changing cell” parameter, enter the reference for the 
cell that contains the discount rate.

Multistage DDM: Concluding Remarks
Multistage dividend discount models can accommodate a variety of patterns of future 
streams of expected dividends.

In general, multistage DDMs make stylized assumptions about growth based on a 
lifecycle view of business. The first stage of a multistage DDM frequently incorporates 
analysts’ individual earnings and dividend forecasts for the next two to five years 
(sometimes longer). The final stage is often modeled using the Gordon growth model 
based on an assumption of the company’s long-run sustainable growth rate. In the case 
of the H-model, the transition to the mature growth phase happens smoothly during 
the first stage. In the case of the standard two-stage model, the growth rate typically 
transitions immediately to mature growth rate in the second period. In three-stage 
models, the middle stage is a stage of transition. Using a spreadsheet, an analyst can 
model an almost limitless variety of cash flow patterns.
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Multistage DDMs have several limitations. Often, the present value of the terminal 
stage represents more than three-quarters of the total value of shares. Terminal value 
can be very sensitive to the growth and required return assumptions. Furthermore, 
technological innovation can make the lifecycle model a crude representation.

THE FINANCIAL DETERMINANTS OF GROWTH RATES

calculate and interpret the sustainable growth rate of a company 
and demonstrate the use of DuPont analysis to estimate a company’s 
sustainable growth rate

In a number of examples earlier, we have implicitly used the relationship that the 
dividend growth rate (g) equals the earning retention ratio (b) multiplied by the return 
on equity (ROE). In this section, we explain this relationship and show how it can be 
combined with a method of analyzing return on equity, called DuPont analysis, as a 
simple tool for forecasting dividend growth rates.

Sustainable Growth Rate
We define the sustainable growth rate as the rate of dividend (and earnings) growth 
that can be sustained for a given level of return on equity, assuming that the capital 
structure is constant through time and that additional common stock is not issued. 
The reason for studying this concept is that it can help in estimating either 1) the 
stable growth rate in a Gordon growth model valuation or 2) the mature growth rate 
in a multistage DDM in which the Gordon growth formula is used to find the terminal 
value of the stock.

The expression to calculate the sustainable growth rate is
 g = b × ROE,   (22)

where

 g = dividend growth rate

 b = earnings retention rate (1 – Dividend payout ratio)

 ROE = return on equity

More precisely, in Equation 22 the retention rate should be multiplied by the rate 
of return expected to be earned on new investment. Analysts commonly assume that 
the rate of return is well approximated by the return on equity, as shown in Equation 
22; however, whether that is actually the case should be investigated by the analyst 
on a case-by-case basis. 

Example 22 illustrates the fact that growth in shareholders’ equity is driven by 
reinvested earnings alone (no new issues of equity and debt growing at the rate g). 
Note that in scenarios in which debt is growing at g, the capital structure is constant. 
If the capital structure is not constant, ROE will not be constant in general because 
ROE depends on leverage.

9
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EXAMPLE 22

Example Showing g = b × ROE
Suppose that a company’s ROE is 25% and its retention rate is 60%. According 
to the expression for the sustainable growth rate, the dividends should grow at 
g = b × ROE = 0.60 × 25% = 15%.

To demonstrate the working of the expression, suppose that, in the year 
just ended, a company began with shareholders’ equity of $1,000,000, earned 
$250,000 net income, and paid dividends of $100,000. The company begins 
the next year with $1,000,000 + 0.60($250,000) = $1,000,000 + $150,000 = 
$1,150,000 of shareholders’ equity. No additions to equity are made from the 
sale of additional shares.

If the company again earns 25% on equity, net income will be 0.25 × $1,150,000 
= $287,500, which is a $287,500 − $250,000 = $37,500 or a $37,500/$250,000 
= 0.15% increase from the prior year level. The company retains 60% of earn-
ings, 60% × $287,500 = $172,500, and pays out the other 40%, 40% × $287,500 
= $115,000 as dividends. Dividends for the company grew from $100,000 to 
$115,000, which is exactly a 15% growth rate. With the company continuing to 
earn 25% each year on the 60% of earnings that is reinvested in the company, 
dividends would continue to grow at 15%.

Equation 22 implies that the higher the return on equity, the higher the dividend 
growth rate, all else constant. That relation appears to be reliable. Another implication 
of the expression is that the lower (higher) the earnings retention ratio, the lower 
(higher) the growth rate in dividends, holding all else constant; this relationship has 
been called the dividend displacement of earnings. Of course, all else may not be 
equal—the return on reinvested earnings may not be constant at different levels of 
investment, or companies with changing future growth prospects may change their 
dividend policy. Furthermore, research has shown that dividend-paying companies 
had higher future growth rates during the period studied, indicating that caution is 
appropriate in assuming that dividends displace earnings (Arnott and Asness 2003; 
ap Gwilym, Seaton, Suddason, and Thomas 2006; Zhou and Ruland 2006).

A practical logic for defining sustainable in terms of growth through internally 
generated funds (retained earnings) is that external equity (secondary issues of stock) 
is considerably more costly than internal equity (reinvested earnings), for several rea-
sons including the investment banker fees associated with secondary equity issues. 
In general, continuous issuance of new stock is not a practical funding alternative for 
companies. Growth of capital through issuance of new debt, however, can sometimes 
be sustained for considerable periods. Further, if a company manages its capital struc-
ture to a target percentage of debt to total capital (debt and common stock), it will 
need to issue debt to maintain that percentage as equity grows through reinvested 
earnings. (This approach is one of a variety of observed capital structure policies.) 
In addition, the earnings retention ratio nearly always shows year-to-year variation 
in actual companies. For example, earnings may have transitory components that 
management does not want to reflect in dividends. The analyst may thus observe 
actual dividend growth rates straying from the growth rates predicted by Equation 22 
because of these effects, even when her input estimates are unbiased. Nevertheless, 
the equation can be useful as a simple expression for approximating the average rate 
at which dividends can grow over a long horizon.
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Dividend Growth Rate, Retention Rate, and ROE Analysis
Thus far we have seen that a company’s sustainable growth, as defined earlier, is a 
function of its ability to generate return on equity (which depends on investment 
opportunities) and its retention rate. We now expand this model by examining what 
drives ROE. Remember that ROE is the return (net income) generated on the equity 
invested in the company:

  ROE =   Net income  _______________  Shareholders' equity    (23)

If a company has a ROE of 15%, it generates $15 of net income for every $100 invested 
in stockholders’ equity. For purposes of analyzing ROE, it can be related to several 
other financial ratios. For example, ROE can be related to return on assets (ROA) and 
the extent of financial leverage (equity multiplier):

  ROE =   Net income _ Total assets   ×   Total assets  _______________  Shareholders' equity    (24)

Therefore, a company can increase its ROE either by increasing ROA or through the 
use of leverage (assuming the company can borrow at a rate lower than it earns on 
its assets).

This model can be expanded further by breaking ROA into two components, profit 
margin and turnover (efficiency):

  ROE =   Net income _ Sales   ×   Sales _ Total assets   ×   Total assets  _______________  Shareholders' equity    (25)

The first term is the company’s profit margin. A higher profit margin will result in 
a higher ROE. The second term measures total asset turnover, which is the company’s 
efficiency. A turnover of one indicates that a company generates $1 in sales for every 
$1 invested in assets. A higher turnover will result in higher ROE. The last term is 
the equity multiplier, which measures the extent of leverage, as noted earlier. This 
relationship is widely known as the DuPont model or analysis of ROE. Although ROE 
can be analyzed further using a five-way analysis, the three-way analysis will provide 
insight into the determinants of ROE that are pertinent to our understanding of the 
growth rate. By combining Equation 22 and Equation 25, we can see that the dividend 
growth rate is equal to the retention rate multiplied by ROE:

   
g =   Net income − Dividends  _________________  Net income   ×   Net income _ Sales  

     
   ×   Sales _ Total assets   ×   Total assets  _______________  Shareholders' equity  

    (26)

This expansion of the sustainable growth expression has been called the PRAT 
model. Growth is a function of profit margin (P), retention rate (R), asset turnover 
(A), and financial leverage (T). The profit margin and asset turnover determine ROA. 
The other two factors, the retention rate and financial leverage, reflect the company’s 
financial policies. So, the growth rate in dividends can be viewed as determined by 
the company’s ROA and financial policies. Analysts may use Equation 26 to forecast 
a company’s dividend growth rate in the mature growth phase.

Theoretically, the sustainable growth rate expression and this expansion of it based 
on the DuPont decomposition of ROE hold exactly only when ROE is calculated using 
beginning-of-period shareholders’ equity, as illustrated in Example 22. Such calculation 
assumes that retained earnings are not available for reinvestment until the end of the 
period. Analysts and financial databases more frequently prefer to use average total 
assets in calculating ROE and, practically, DuPont analysis is frequently performed 
using that definition. The following example illustrates the logic behind this equation.
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EXAMPLE 23

ROA, Financial Policies, and the Dividend Growth Rate
Baggai Enterprises (a fictional company) has an ROA of 10%, retains 30% of earn-
ings, and has an equity multiplier of 1.25. Mondale Enterprises also has an ROA 
of 10%, but it retains two-thirds of earnings and has an equity multiplier of 2.00.

1. What are the sustainable dividend growth rates for (A) Baggai Enterprises 
and (B) Mondale Enterprises?

Solution:

A. Baggai’s dividend growth rate should be g = 0.30 × 10% × 1.25 = 3.75%.
B. Mondale’s dividend growth rate should be g = (2/3) × 10% × 2.00 = 

13.33%.

2. Identify the drivers of the difference in the sustainable growth rates of Bag-
gai Enterprises and Mondale Enterprises.

Solution: 
Because Mondale has the higher retention rate and higher financial leverage, 
its dividend growth rate is much higher.

If growth is being forecast for the next five years, an analyst should use the expec-
tations of the four factors driving growth during this five-year period. If growth is 
being forecast into perpetuity, an analyst should use very long-term forecasts for 
these variables.

To illustrate the calculation and implications of the sustainable growth rate using 
the expression for ROE given by the DuPont formula, assume the growth rate is g = b × 
ROE = 0.60 (15%) = 9%. The ROE of 15% was based on a profit margin of 5%, an asset 
turnover of 2.0, and an equity multiplier of 1.5. Given fixed ratios of sales-to-assets 
and assets-to-equity, sales, assets, and debt will also be growing at 9%. Because divi-
dends are fixed at 40% of income, dividends will grow at the same rate as income, or 
9%. If the company increased dividends faster than 9%, this growth rate would not be 
sustainable using internally generated funds. Earning retentions would be reduced, 
and the company would be unable to finance the assets required for sales growth 
without external financing.

An analyst should be careful in projecting historical financial ratios into the future 
when using this analysis. Although a company may have grown at 25% a year for the 
last five years, this rate of growth is probably not sustainable indefinitely. Abnormally 
high ROEs, which may have driven that growth, are unlikely to persist indefinitely 
because of competitive forces and possibly other reasons, such as adverse changes in 
technology or demand. In the following example, an above-average terminal growth 
rate is plausibly forecasted because the company has positioned itself in businesses 
that may have relatively high margins on an ongoing basis.

EXAMPLE 24

Forecasting Growth with the PRAT Formula

1. An analyst is estimating a mature-phase growth rate for International 
Business Machines (NYSE: IBM) to use in her multistage dividend discount 
model. The company’s ROE for 2018 was around 52%, and over the past 10 
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years, IBM’s retention rate has averaged around 62%. Applying the formula 
for sustainable growth rate that was described previously [namely, g = (b in 
the mature phase) × (ROE in the mature phase] would yield an unrealistic 
long-term growth rate, particularly given the decline in the company’s sales 
and earnings over the past several years. Further, IBM’s annual investment 
in property, plant, and equipment has also declined—from $3.7 billion in 
2014 to $3.4 billion in 2018.

The analyst therefore decides to estimate the company’s growth rate using 
the DuPont decomposition and PRAT formula. A decomposition of IBM’s 
ROE for the past 10 years is shown in Exhibit 12. In addition, the exhibit 
shows a benchmark based on the median values of ROE components for a 
group of firms with the same two-digit SIC code as IBM.

 

Exhibit 12: ROE Decomposition for IBM 
 

 

Year ROE Profit Margin
Asset 

Turnover
Financial 
Leverage

2018 52.0% 11.0% 0.65 7.35
2017 32.7% 7.3% 0.63 7.12
2016 65.1% 14.9% 0.68 6.44
2015 92.5% 16.1% 0.74 7.75
2014 101.3% 13.0% 0.79 9.90
2013 72.3% 16.5% 0.79 5.54
2012 88.0% 15.9% 0.88 6.32
2011 78.7% 14.8% 0.92 5.78
2010 64.4% 14.9% 0.88 4.92
2009 59.3% 14.0% 0.88 4.82

 

 
 

Benchmark Average
 

 

ROE Profit Margin Asset Turnover Financial Leverage

13.5% 10.5% 0.62 2.07
 

IBM’s ROE is much higher than the benchmark average, primarily because 
of much higher financial leverage. Its profit margin and asset turnover do 
not differ significantly from the benchmark average.

Suppose the analyst believes that IBM’s profit margin and asset turnover 
will be roughly the same as the benchmark average. The analyst also believes 
that capital investment will continue to decline in IBM’s maturity stage, and 
cash flow that was previously used for investment will be used to retire debt 
and pay dividends. The analyst forecasts a financial leverage ratio of 2.0, 
similar to the industry benchmark. The analyst also sees the dividend payout 
ratio continuing its recent rise and ultimately reaching a level of 50%.
Based on a profit margin of 10.5%, an asset turnover ratio of 0.62, and finan-
cial leverage of 2.0, a forecast of ROE in the maturity phase is (10.5%)(0.62)
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(2.0) = 13.0%. Therefore, based on this analysis, the estimate of the sustain-
able growth rate for IBM would be g = (0.50)(13.0%) = 6.5%.

FINANCIAL MODELS AND DIVIDENDS

explain the use of spreadsheet modeling to forecast dividends and to 
value common shares

Analysts can also forecast dividends by building more-complex models of the company’s 
total operating and financial environment. The company’s ability to pay dividends in 
the future can be predicted using one of these models. The following example shows 
the dividends that a highly profitable and rapidly growing company can pay when its 
growth rates and profit margins decline because of increasing competition over time.

EXAMPLE 25

A Model for Forecasting Dividends Using More-Detailed 
Assumptions

1. An analyst is preparing a forecast of dividends for Hoshino Distributors (a 
fictional company) for the next five years. He uses a model with the follow-
ing assumptions:

 ■ Sales are $100 million in Year 1. They grow by 20% in Year 2, 15% in 
Year 3, and 10% in Years 4 and 5.

 ■ Operating profits (earnings before interest and taxes, or EBIT) are 20% 
of sales in Years 1 and 2, 18% of sales in Year 3, and 16% of sales in 
Years 4 and 5.

 ■ Interest expenses are 10% of total debt for the current year.
 ■ The income tax rate is 40%.
 ■ Hoshino pays out 20% of earnings in dividends in Years 1 and 2, 30% 

in Year 3, 40% in Year 4, and 50% in Year 5.
 ■ Retained earnings are added to equity in the next year.
 ■ Total assets are 80% of the current year’s sales in all years.
 ■ In Year 1, debt is $40 million and shareholders’ equity is $40 million. 

Debt equals total assets minus shareholders’ equity. Shareholders’ 
equity will equal the previous year’s shareholders’ equity plus the addi-
tion to retained earnings from the previous year.

 ■ Hoshino has 4 million shares outstanding.
 ■ The required return on equity is 15%.
 ■ The value of the company at the end of Year 5 is expected to be 10.0 

times earnings.

The analyst wants to estimate the current value per share of Hoshino. Exhib-
it 13 adheres to the foregoing modeling assumptions. Total dividends and 
earnings are found at the bottom of the income statement.

10
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Exhibit 13: Hoshino Distributors Pro Forma Financial Statements (in 
millions) 

 

 

  Year 1 Year 2 Year 3 Year 4 Year 5

Income statement          
   Sales $100.00 $120.00 $138.00 $151.80 $166.98
   EBIT 20.00 24.00 24.84 24.29 26.72
   Interest 4.00 4.83 5.35 5.64 6.18
   EBT 16.00 19.17 19.49 18.65 20.54
   Taxes 6.40 7.67 7.80 7.46 8.22
   Net income 9.60 11.50 11.69 11.19 12.32
   Dividends 1.92 2.30 3.51 4.48 6.16
Balance sheet          
   Total assets $80.00 $96.00 $110.40 $121.44 $133.58
   Total debt 40.00 48.32 53.52 56.38 61.81
   Equity 40.00 47.68 56.88 65.06 71.77

 

Dividing the total dividends by the number of outstanding shares gives the 
dividend per share for each year shown in the following table. The present 
value of each dividend, discounted at 15%, is also shown.

 

  Year 1 Year 2 Year 3 Year 4 Year 5 Total

DPS $0.480 $0.575 $0.877 $1.120 $1.540 $4.59
PV 0.417 0.435 0.577 0.640 0.766 2.84

 

The earnings per share in Year 5 are $12.32 million divided by 4 million 
shares, or $3.08 per share. Given a P/E of 10, the market price in Year 5 is 
predicted to be $30.80. Discounted at 15%, the required return on equity by 
assumption, the present value of this price is $15.31. Adding the present val-
ues of the five dividends, which sum to $2.84, gives a total stock value today 
of $18.15 per share.

SUMMARY
We have provided an overview of DCF models of valuation, discussed the estimation of 
a stock’s required rate of return, and presented in detail the dividend discount model.

 ■ In DCF models, the value of any asset is the present value of its (expected) 
future cash flows

   V  0   =  ∑ 
t=1

  
n
    

 CF  t   _   (  1 + r )     t     ,

where V0 is the value of the asset as of t = 0 (today), CFt is the (expected) 
cash flow at time t, and r is the discount rate or required rate of return. For 
infinitely lived assets such as common stocks, n runs to infinity.
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 ■ Several alternative streams of expected cash flows can be used to value equi-
ties, including dividends, free cash flow, and residual income. A discounted 
dividend approach is most suitable for dividend-paying stocks in which the 
company has a discernible dividend policy that has an understandable rela-
tionship to the company’s profitability and the investor has a non-control 
(minority ownership) perspective. 

 ■ The free cash flow approach (FCFF or FCFE) might be appropriate when 
the company does not pay dividends, dividends differ substantially from 
FCFE, free cash flows align with profitability, or the investor takes a control 
(majority ownership) perspective.

 ■ The residual income approach can be useful when the company does not 
pay dividends (as an alternative to a FCF approach) or free cash flow is 
negative.

 ■ The DDM with a single holding period gives stock value as

   V  0   =   
 D  1  
 _   (  1 + r )     1    +   

 P  1  
 _   (  1 + r )     1    =   

 D  1     +  P  1  
 _   (  1 + r )     1    ,

where D1 is the expected dividend at Time 1 and V0 is the stock’s (expected) 
value at Time 0. Assuming that V0 is equal to today’s market price, P0, the 
expected holding-period return is

  r =   
 D  1   +  P  1  

 _  P  0     − 1 =   
 D  1  

 _  P  0     +   
 P  1   −  P  0  

 _  P  0     .

 ■ The expression for the DDM for any given finite holding period n and the 
general expression for the DDM are, respectively, 

   V  0   =  ∑ 
t=1

  
n
    

 D  t   _   (  1 + r )     t     +   
 P  n  
 _   (  1 + r )     n    and   V  0   =  ∑ 

t=1
  

∞
    

 D  t   _   (  1 + r )     t     .

 ■ There are two main approaches to the problem of forecasting dividends. 
First, an analyst can assign the entire stream of expected future dividends 
to one of several stylized growth patterns. Second, an analyst can forecast a 
finite number of dividends individually up to a terminal point and value the 
remaining dividends either by assigning them to a stylized growth pattern or 
by forecasting share price as of the terminal point of the dividend forecasts.

 ■ The Gordon growth model assumes that dividends grow at a constant rate g 
forever, so that Dt = Dt–1(1 + g). The dividend stream in the Gordon growth 
model has a value of

   V  0   =   
 D  0     (  1 + g )    

 _ r − g  , or   V  0   =   
 D  1  
 _ r − g   where r > g .

 ■ The value of non-callable fixed-rate perpetual preferred stock is V0 = D/r, 
where D is the stock’s (constant) annual dividend.

 ■ Assuming that price equals value, the Gordon growth model estimate of a 
stock’s expected rate of return is

  r =   
 D  0     (  1 + g )    

 _  P  0     + g =   
   D  1  

 _  P  0     + g .

 ■ Given an estimate of the next-period dividend and the stock’s required rate 
of return, the Gordon growth model can be used to estimate the dividend 
growth rate implied by the current market price (making a constant growth 
rate assumption).
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 ■ The present value of growth opportunities is the part of a stock’s total value, 
V0, that comes from profitable future growth opportunities in contrast to 
the value associated with assets already in place. The relationship is V0 = 
E1/r + PVGO, where E1/r is defined as the no-growth value per share.

 ■ The leading price-to-earnings ratio (P0/E1) and the trailing price-to-earnings 
ratio (P0/E0) can be expressed in terms of the Gordon growth model as, 
respectively,

    
 P  0  

 _  E  1     =   
 D  1   /  E  1  

 _ r − g   =   1 − b _  r − g   and   
 P  0  

 _  E  0     =   
 D  0     (  1 + g )     /  E  0  

 _ r − g   =   
   (  1 − b )       (  1 + g )    

  ___________ r − g   .

The foregoing expressions give a stock’s justified price-to-earnings ratio 
based on forecasts of fundamentals (given that the Gordon growth model is 
appropriate).

 ■ The Gordon growth model may be useful for valuing broad-based equity 
indexes and the stock of businesses with earnings that are expected to grow 
at a stable rate comparable to or lower than the economy’s nominal growth 
rate.

 ■ Gordon growth model values are very sensitive to the assumed growth rate 
and required rate of return.

 ■ For many companies, growth falls into phases. In the growth phase, a com-
pany enjoys an abnormally high growth rate in earnings per share, called 
supernormal growth. In the transition phase, earnings growth slows. In the 
mature phase, the company reaches an equilibrium in which such factors 
as earnings growth and the return on equity stabilize at levels that can be 
sustained long term. Analysts often apply multistage DCF models to value 
the stock of a company with multistage growth prospects.

 ■ The two-stage dividend discount model assumes different growth rates in 
Stage 1 and Stage 2:

   V  0   =  ∑ 
t=1

  
n
    

 D  0     (  1 +  g  S   )     
t
 
 _   (  1 + r )     t     +   

 D  0     (  1 +  g  S   )     
n
    (  1 +  g  L   )    

  ________________  
    (  1 + r )     n    (  r −  g  L   )    

   ,

where gS is the expected dividend growth rate in the first period and gL is 
the expected growth rate in the second period.

 ■ The terminal stock value, Vn, is sometimes found with the Gordon growth 
model or with some other method, such as applying a P/E multiplier to fore-
casted EPS as of the terminal date.

 ■ The H-model assumes that the dividend growth rate declines linearly from 
a high supernormal rate to the normal growth rate during Stage 1 and then 
grows at a constant normal growth rate thereafter:

   V  0   =   
 D  0     (  1 +  g  L   )    

 _ r −  g  L     +   
 D  0   H   (   g  S   −  g  L   )    

  ___________ r −  g  L     =   
 D  0     (  1 +  g  L   )     +  D  0   H   (   g  S   −  g  L   )    

   ______________________  r −  g  L     .

 ■ There are two basic three-stage models. In one version, the growth rate in 
the middle stage is constant. In the second version, the growth rate declines 
linearly in Stage 2 and becomes constant and normal in Stage 3. 

 ■ In addition to valuing equities, the IRR of a DDM, assuming assets are cor-
rectly priced in the marketplace, has been used to estimate required returns. 
For simpler models (such as the one-period model, the Gordon growth 
model, and the H-model), well-known formulas may be used to calculate 
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these rates of return. For many dividend streams, however, the rate of return 
must be found by trial and error, producing a discount rate that equates the 
present value of the forecasted dividend stream to the current market price.

 ■ Multistage DDM models can accommodate a wide variety of patterns of 
expected dividends. Even though such models may use stylized assumptions 
about growth, they can provide useful approximations.

 ■ Dividend growth rates can be obtained from analyst forecasts, statistical 
forecasting models, or company fundamentals. The sustainable growth rate 
depends on the ROE and the earnings retention rate, b: g = b × ROE. This 
expression can be expanded further, using the DuPont formula, as

   
g =   Net income − Dividends  _________________  Net income   ×   Net income _ Sales  

     
   ×   Sales _ Total assets   ×   Total assets  _______________  Shareholders' equity  

   .
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PRACTICE PROBLEMS

The following information relates to questions 
1-6

Brian Dobson, an analyst at UK-based globally diversified equity mutual fund, 
has been assigned the task of estimating a fair value of the common stock of 
Charmed Energy. Dobson is aware of several approaches that could be used for 
this purpose. After carefully considering the characteristics of the company and 
its competitors, he believes Charmed will have extraordinary growth for the next 
few years and normal growth thereafter. So, he has concluded that a two-stage 
DDM is the most appropriate for valuing the stock.
Charmed pays semi-annual dividends. The total dividends during 2016, 2017, and 
2018 have been C$0.114, C$0.15, and C$0.175, respectively. These imply a growth 
rate of 32% in 2017 and 17% in 2018. Dobson believes that the growth rate will 
be 14% in the next year. He has estimated that the first stage will include the next 
eight years.
Dobson is using the CAPM to estimate the required return on equity for 
Charmed. He has estimated that the company’s beta, as measured against the 
S&P/TSX Composite Index (formerly TSE 300 Composite Index), is 0.84. The 
Canadian risk-free rate, as measured by the annual yield on the 10-year govern-
ment bond, is 4.1%. The equity risk premium for the Canadian market is estimat-
ed at 5.5%. Based on these data, Dobson has estimated that the required return 
on Charmed Energy’s stock is 0.041 + 0.84(0.055) = 0.0872, or 8.72%. Dobson is 
doing the analysis in January 2019, and the stock price at that time is C$17.
Dobson realizes that even within the two-stage DDM, there could be some vari-
ations in the approach. He would like to explore how these variations affect the 
stock’s valuation. Specifically, he wants to estimate the value of the stock for each 
of the following approaches separately.

i. The dividend growth rate will be 14% throughout the first stage of eight 
years. The dividend growth rate thereafter will be 7%.

ii. Instead of using the estimated stable growth rate of 7% in the second stage, 
Dobson wants to use his estimate that eight years later, Charmed Energy’s 
stock will be worth 17 times its earnings per share (trailing P/E of 17). He 
expects that the earnings retention ratio at that time will be 0.70.

iii. In contrast to the first approach, in which the growth rate declines abruptly 
from 14% in the eighth year to 7% in the ninth, the growth rate would 
decline linearly from 14% in the first year to 7% in the ninth.

1. What is the terminal value of the stock based on the first approach?

A. C$17.65.

B. C$31.06.

C. C$33.09.

2. In the first approach, what proportion of the stock’s total value is represented by 
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the value of second stage?

A. 0.10.

B. 0.52.

C. 0.90.

3. What is the stock’s terminal value based on the second approach (earnings 
multiple)?

A. C$12.12.

B. C$28.29.

C. C$33.09.

4. What is the stock’s current value based on the second approach?

A. C$16.24.

B. C$17.65.

C. C$28.29.

5. Based on the third approach (the H-model), the stock is:

A. undervalued.

B. fairly valued.

C. overvalued.

6. Dobson is wondering what the consequences would be if the duration of the first 
stage was assumed to be 11 years instead of 8, with all the other assumptions and 
estimates remaining the same. Considering this change, which of the following is 
true?

A. In the second approach, the proportion of the total value of the stock repre-
sented by the second stage would not change.

B. The total value estimated using the third approach would increase.

C. Using this new assumption and the first approach will lead Dobson to con-
clude that the stock is overvalued.

The following information relates to questions 
7-15

Gianna Peters is an investment analyst who focuses on dividend-paying stocks. 
Peters uses a DCF approach to stock selection. She is meeting with her staff to 
evaluate portfolio holdings based on a bottom-up screening of stocks listed in the 
United States and Canada. Peters and her staff begin by reviewing the character-
istics of the following portfolio candidates.
Company ABC
A Canadian company in the consumer staples sector with a required rate of 
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return of 7.35%. Recent media reports suggest that ABC might be a takeover 
candidate. Peters and her team estimate that if the incumbent Canadian prime 
minister’s party retains its power, the company’s current annual dividend of 
C$0.65 per share will grow 12% a year for the next four years and then stabilize at 
a 3.5% growth rate a year indefinitely. If a new government takes office in Canada, 
however, then the team estimates that ABC will likely not experience the elevated 
12% short-run growth because of new regulatory and tax changes, and instead it 
will grow by 3.5% indefinitely. 
Company XYZ
A mid-sized US company in the utilities sector with a required rate of return of 
10%. Peters and her team believe that because of a recent restructuring, the com-
pany is unlikely to pay dividends for the next three years. The team expects XYZ 
to pay an annual dividend of US$1.72 per share beginning four years from now, 
however. Thereafter, the dividend is expected to grow indefinitely at 4% even 
though the current price implies a growth rate of 6% during this same period.
Company JZY
A large US company in the telecom sector with a required rate of return of 8%. 
The stock is currently trading at US$32.76 per share with an implied earnings 
growth rate of 5.3%. Peters believes that because JZY is mature and has a stable 
capital structure, the company will grow at its sustainable growth rate. Over the 
past 10 years, the company’s return on equity (ROE) has averaged 8.17% and its 
payout ratio has averaged 40%. Recently, the company paid an annual dividend of 
US$0.84 per share.
Peters asks a newly hired analyst, Kurt Thomas, to comment on the evaluation 
approach for these three stocks. Thomas makes the following statements:

1. A free cash flow valuation model would not be appropriate to evaluate 
Company ABC if the firm becomes a takeover candidate.

2. A dividend discount model cannot be applied to Company XYZ if dividends 
are suspended for a few years.

3. A dividend discount model is suitable for evaluating the stock of Company 
JZY because of the historically consistent payout ratio.

Peters then asks the team to examine the growth opportunities of three Canadian 
stocks currently held in the portfolio. These stocks are listed in Exhibit 1. Peters 
believes that the stocks are fairly valued.

Exhibit 1: Selected Stock Characteristics 

Stock
Required Rate of 

Return
Next Year’s Forecasted 

EPS (C$)
Current Price per 

Share (C$)

ABTD 10.5% 7.30 80.00
BKKQ 8.0% 2.12 39.00
CPMN 12.0% 1.90 27.39

7. Which of the following statements made by Thomas is correct?

A. Statement 1

B. Statement 2

C. Statement 3
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8. Assuming the incumbent government retains office in Canada, Peters and her 
team estimate that the current value of Company ABC stock would be closest to:

A. C$22.18.

B. C$23.60.

C. C$25.30.

9. Assuming a new government takes office in Canada, Peters and her team esti-
mate that the current intrinsic value of Company ABC would be closest to: 

A. C$9.15. 

B. C$16.88.

C. C$17.47.

10. Assume that a new government takes office in Canada. If Peters and her team use 
the Gordon growth model and assume that Company ABC stock is fairly valued, 
then which of the following would most likely be true?

A. The total return of ABC stock will be 10.85%. 

B. The dividend yield of ABC stock will be 3.85%.

C. The stock price of ABC will grow at 7.35% annually.

11. If the team uses the dividend discount model, the current intrinsic value of Com-
pany XYZ stock would be closest to:

A. US$19.58.

B. US$20.36.

C. US$21.54.

12. The dividend growth rate implied in the stock price of Company XYZ suggests 
that XYZ’s stock price is most likely:

A. undervalued.

B. fairly valued.

C. overvalued.

13. Based on the relationship between the implied growth rate and the sustainable 
growth rate, Peters’ team should conclude that Company JZY’s stock price is most 
likely:

A. undervalued.

B. fairly valued.

C. overvalued. 

14. Based on Exhibit 1, the stock with the largest present value of growth opportuni-
ties (PVGO) is:

A. ABTD.
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B. BKKQ.

C. CPMN.

15. Based on Exhibit 1, the growth component of the leading P/E is largest for:

A. ABTD.

B. BKKQ.

C. CPMN.

The following information relates to questions 
16-21

Jacob Daniel is the chief investment officer at a US pension fund sponsor, and 
Steven Rae is an analyst for the pension fund who follows consumer/non-cyclical 
stocks. At the beginning of 20X9, Daniel asks Rae to value the equity of Tasty 
Foods Company for its possible inclusion in the list of approved investments. 
Tasty Foods Company is involved in the production of frozen foods that are sold 
under its own brand name to retailers.
Rae is considering whether a dividend discount model would be appropriate for 
valuing Tasty Foods. He has compiled the information in the following table for 
the company’s EPS and DPS during the last five years. The quarterly dividends 
paid by the company have been added to arrive at the annual dividends. Rae 
has also computed the dividend payout ratio for each year as DPS/EPS and the 
growth rates in EPS and DPS.

Year EPS ($) DPS ($)
Payout 
Ratio

Growth in 
EPS (%)

Growth in 
DPS (%)

20X8 2.12 0.59 0.278 2.9 3.5
20X7 2.06 0.57 0.277 2.5 5.6
20X6 2.01 0.54 0.269 6.3 5.9
20X5 1.89 0.51 0.270 6.2 6.3
20X4 1.78 0.48 0.270    

Rae notes that the company’s EPS has been increasing at an average rate of 4.48% 
per year. The dividend payout ratio has remained fairly stable, and dividends have 
increased at an average rate of 5.30%. In view of a history of dividend payments 
by the company and the understandable relationship dividend policy bears to 
the company’s earnings, Rae concludes that the DDM is appropriate to value the 
equity of Tasty Foods. Further, he expects the company’s moderate growth rate to 
persist and decides to use the Gordon growth model.
Rae uses the CAPM to compute the return on equity. He uses the annual yield 
of 4% on the 10-year Treasury bond as the risk-free return. He estimates the 
expected US equity risk premium, with the S&P 500 Index used as a proxy for the 
market, to be 6.5% per year. The estimated beta of Tasty Foods against the S&P 
500 Index is 1.10. Accordingly, Rae’s estimate for the required return on equity 
for Tasty Foods is 0.04 + 1.10(0.065) = 0.1115, or 11.15%.
Using the past growth rate in dividends of 5.30% as his estimate of the future 
growth rate in dividends, Rae computes the value of Tasty Foods stock. He shows 
his analysis to Alex Renteria, his colleague at the pension fund who specializes in 
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the frozen foods industry. Renteria concurs with the valuation approach used by 
Rae but disagrees with the future growth rate he used. Renteria believes that the 
stock’s current price of $8.42 is the fair value of the stock.

16. Which of the following is closest to Rae’s estimate of the stock’s value?

A. $10.08.

B. $10.54.

C. $10.62.

17. What is the stock’s justified trailing P/E based on the stock’s value estimated by 
Rae?

A. 5.01.

B. 5.24.

C. 5.27.

18. Rae considers a security trading within a band of ±10% of his estimate of intrinsic 
value to be within a “fair value range.” By that criterion, the stock of Tasty Foods 
is:

A. undervalued.

B. fairly valued.

C. overvalued.

19. The beta of Tasty Foods stock of 1.10 that Rae used in computing the required 
return on equity was based on monthly returns for the last 10 years. If Rae uses 
daily returns for the last five years, the beta estimate is 1.25. If a beta of 1.25 is 
used, what would be Rae’s estimate of the value of Tasty Foods stock?

A. $8.64.

B. $9.10.

C. $20.13.

20. Renteria has suggested that the market price of Tasty Foods stock is its fair value. 
What is the implied growth rate of dividends given the stock’s market price? Use 
the required return on equity based on a beta of 1.10.

A. 3.87%.

B. 5.30%.

C. 12.1%.

21. If Renteria is correct that the current price of Tasty Foods stock is its fair value, 
what is the expected capital gains yield on the stock?

A. 3.87%.

B. 4.25%.

C. 5.30%.
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The following information relates to questions 
22-28

BJL Financial provides clients with professional investment management services 
that are tailored to the specific needs of each client. The firm’s portfolio manager, 
Angelique Kwaza, has called a meeting with the senior analyst, Samira Khan, to 
discuss the quarterly rebalancing of three client portfolios. The valuation model 
used in the analyses is the discounted dividend model. 

 ■ Client 1 has a portfolio with significant exposure to dividend-paying stocks.
 ■ Client 2 is interested in including preferred stock in the portfolio.
 ■ Client 3 has a growth-oriented equity-only portfolio.

Khan has identified two utilities (ABC and XYZ) for possible inclusion in Client 
1’s portfolio, as shown in Exhibit 1. She uses a discount rate of 7% for both com-
mon stocks.

Exhibit 1: Candidate Stocks for Client 1

Stock Company Description

ABC  ■ ABC is a publicly traded utility with an expected constant growth rate for 
earnings and dividends of 3.5%. 

 ■ The most recent year’s dividend payout is 70%. The expected dividend 
payout in future years is 60%. 

 ■ The common stock price is $14.49 per share.
XYZ  ■ XYZ is a publicly traded utility with several unregulated business 

subsidiaries. 
 ■ The company generates 3% growth in dividends and has an annual 
dividend payout of 80%. No changes in dividend growth or payout are 
expected. 

 ■ The common stock price is $10 per share. 
 ■ The current year earnings are $0.45 per share, and next year’s earnings are 
expected to be $0.50 per share. 

Kwaza asks Khan to investigate the most appropriate models for valuing utili-
ty companies. She tells Khan about the following points mentioned in various 
research reports on the utilities sector. 

Report 1: A resurgence in domestic manufacturing activity will generate 
long-term growth in earnings and dividends that exceeds the cost of equity. 
Report 2: Share repurchases are expected to increase. The report expresses 
confidence in the forecasts regarding the magnitude and timing of these 
repurchases.
Report 3: The report forecasts earnings growth of 4.5%. The key growth 
drivers are increases in population and business creation associated with 
stable GDP growth of 2.75%. 

For Client 2’s portfolio, Khan has identified the non-callable perpetual preferred 
stocks of Standard Company and Main Company.

 ■ The Standard Company’s preferred stock pays 2.75% on a par value of $100. 
Khan believes it to be fairly valued at a market price of $49.60.
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 ■ The perpetual preferred stock of Main Company has a par value of $50 per 
share and pays an annual dividend of 5.5%. Khan estimates a capitalization 
rate at 6%. The current market price of Main Company preferred stock is 
$42.

Finally, Khan has identified three stocks, shown in Exhibit 2, as likely candidates 
for Client 3’s portfolio.

Exhibit 2: Candidate Stocks for Client 3

Stock Company Description

BIOK  ■ BIOK is a profitable biotech firm that currently pays an annual dividend of 
$1.20 per share.

 ■ The current annual dividend growth rate is 15%.
 ■ Patent protection runs out in eight years, after which dividend growth will 
likely decline at a steady rate over three years before stabilizing at a mature 
growth rate.

CCAX  ■ CCAX builds communication software for state and federal prisons and 
detention facilities.

 ■ The company is expected to hold its cash dividends steady at $0.56 per 
share for six years as it builds out facilities and acquires properties.

 ■ Dividends are expected to grow at the nominal GDP growth rate after the 
next six years.

HLTV  ■ HLTV is a health care equipment and services firm that is expected to 
maintain a stable dividend payout ratio.

 ■ Earnings are forecast to grow over the next two years by 27% annually.
 ■ After that, earnings will likely grow by 12% annually for another 10 years 
before stabilizing at a mature growth rate.

22. Based on the Gordon growth model, the justified leading P/E for ABC stock is 
closest to:

A. 17.1. 

B. 17.7.

C. 20.0.

23. Based on its justified leading P/E and the Gordon growth model, XYZ stock is:

A. undervalued.

B. fairly valued.

C. overvalued. 

24. Which sector report best describes a situation in which the Gordon growth mod-
el could be used to value utility stocks? 

A. Report 1

B. Report 2

C. Report 3
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25. Based on Khan’s estimate of the capitalization rate, Main Company’s preferred 
stock is:

A. undervalued.

B. fairly valued.

C. overvalued.

26. The capitalization rate of the preferred stock of Standard Company is closest to:

A. 2.75%. 

B. 4.96%.

C. 5.54%.

27. Based on Exhibit 2, which stock can most appropriately be valued using a 
three-stage DDM with the second and third stages being treated as an H-model?

A. BIOK

B. CCAX

C. HLTV

28. Which of the following models is most appropriate for valuing HLTV?

A. H-model

B. Three-stage DDM 

C. Gordon growth model

The following information relates to questions 
29-38

June Withers is analyzing four stocks in the processed food industry as of 31 
December 2019. All stocks pay a dividend at the end of each year.

Ukon Corporation
Withers estimates a required rate of return for Ukon Corporation of 8% and 
notes that the dividend for 2019 was EUR 2.315 per share. Her first valuation 
approach is a basic two-stage DDM, with dividends growing at a rate of 5% from 
2020 through 2023, after which time dividends will grow at a sustainable rate 
of 3%. Her second valuation approach is the H-model, assuming that dividend 
growth of 5% in 2020 declines linearly during the years 2021 through 2023 to 
the 3% growth rate after 2023. Exhibit 1 summarizes Withers’s dividend growth 
assumptions. 
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Exhibit 1: Ukon Corporation Dividend Growth Assumptions, by Model

Model Period Rate

Two-stage DDM 2020 through 2023 5%
Beginning 2024 3%

H-model 2020 5%
2021 through 2023 Declining linearly to 3.5%
Beginning 2024 3%

Venus Company
Withers has assembled the data on Venus Company in Exhibit 2. After analyzing 
competitive pressures and financial conditions in the industry, she predicts that 
Venus Company will lose market share because of new entrants but will stabilize 
within a few years. The required rate of return for Venus Company is 8%. Begin-
ning with a per-share dividend of USD3.15 in 2019, she develops two scenarios 
regarding Venus Company’s dividend growth. The scenarios, shown in Exhibit 2, 
are summarized as follows:

 ■ In Scenario 1, the growth rate will fall in a linear manner over the years 
2020 through 2023 from 8% to 4%. Using the H-model, Withers calculates a 
value of USD58.79 per share of Venus Company stock.

 ■ In Scenario 2, the growth rate falls from 8% in 2019 to 6% in 2020 and 2021, 
to 5% in 2022 and 2023, and then to a sustainable rate of 3% for 2024 and 
beyond.

Exhibit 2: Venus Company Dividend Growth Scenarios

Scenario Period Rate

Scenario 1 2020 through 2023 Declining linearly to 4%
Beginning 2024 Remaining stable at 4%

Scenario 2 2020 and 2021 6%
2022 and 2023 5%
Beginning 2024 Remaining stable at 3%

Wakuni Corporation
Withers evaluates Wakuni Corporation and uses recent financial data from Ex-
hibit 3 to calculate a sustainable growth based on the DuPont model. In addition 
to this estimate, she performs a sensitivity analysis on the sustainable growth rate 
whereby the dividend payout ranges from 0% to 10% and the return on equity 
ranges from 8% to 12%.

Exhibit 3: Selected Data for Wakuni Corporation (JPY billions)

Net income 43,923
Sales 423,474
Total assets, average during year 486,203
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Shareholders’ equity, beginning of year 397,925
Dividends paid 1,518

Xavier Corporation
In her analysis of the stock of Xavier Corporation, Withers observes that it has a 
dividend of USD2 per share and a stock price of USD52. Two analyst interns have 
offered estimates of the company’s required rate of return and dividend growth 
rate, as shown in Exhibit 4. 

Exhibit 4: Xavier Corporation Required Rate of Return and 
Dividend Growth Rates (Estimates)

  Intern 1 Intern 2

Required rate of return 8.3% 7.8%
Growth rate, first four years 5.0% 4.8%
Growth rate, beyond first 
four years

3.6% 4.0%

29. Based on Exhibit 1, when Withers applies the first valuation approach to Ukon 
Corporation, the estimated value of the stock at the end of the first stage rep-
resents the:

A. present value of the dividends beyond year 2023.

B. present value of the dividends for years 2020 through 2023.

C. sum of the present value of the dividends for 2020 through 2023 and the 
present value of dividends beyond year 2023.

30. Using her first valuation approach and Exhibit 1, Withers’s forecast of the per 
share stock value of Ukon Corporation at the end of 2019 should be closest to:

A. EUR48.

B. EUR50.

C. EUR51.

31. Using Withers’s assumptions for the H-model and the basic two-stage dividend 
discount model, the forecasted Ukon stock price at the end of the year 2023 for 
the H-model should be:

A. lower than the basic two-stage model.

B. the same as the basic two-stage model.

C. higher than the basic two-stage model.

32. Under her Scenario 1 and based on Exhibit 2, the required rate of return that 
Withers used for Venus Company stock valuation is closest to:

A. 8.0%.

B. 9.6%.
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C. 10.0%.

33. Under Scenario 2 and based on Exhibit 2, Withers estimates that the value of the 
Venus Company stock to be closest to:

A. USD69.73.

B. USD71.03.

C. USD72.98.

34. Using the data in Exhibit 3, Withers can estimate the sustainable growth of the 
Wakuni Corporation as being closest to:

A. 10.66%.

B. 11.04%.

C. 14.05%.

35. Withers’s sensitivity analysis of Wakuni Corporation should produce a range of 
sustainable growth estimates between:

A. 0.0% and 1.2%.

B. 7.2% and 12.0%.

C. 8.0% and 13.3%.

36. Based on Exhibit 4 and Intern 1’s analysis, Xavier Corporation’s sustainable divi-
dend payout ratio is closest to:

A. 43.4%.

B. 44.6%.

C. 56.6%.

37. Based on Exhibit 4, Intern 2 should conclude that the Xavier stock is:

A. underpriced.

B. fairly priced.

C. overpriced.

38. Based on Exhibit 4 and Intern 1’s estimate of the required rate of return and the 
dividend growth rate for the first four years, the growth rate beyond the first four 
years consistent with the current price of USD52 is closest to:

A. 3.80%.

B. 4.17%.

C. 4.23%.
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SOLUTIONS

1. B is correct. The following table provides the calculations needed to compute 
the value of the stock using the first approach, including the calculations for the 
terminal value V8. As the table shows, the terminal value V8 = C$31.0550.

Time Value Calculation Dt or Vt

Present Values 
Dt/(1.0872)t 

or Vt/(1.0872)t

1 D1 C$0.175(1.14) C$0.1995   C$0.1835  
2 D2 0.175(1.14)2 0.2274   0.1924  
3 D3 0.175(1.14)3 0.2593   0.2018  
4 D4 0.175(1.14)4 0.2956   0.2116  
5 D5 0.175(1.14)5 0.3369   0.2218  
6 D6 0.175(1.14)6 0.3841   0.2326  
7 D7 0.175(1.14)7 0.4379   0.2439  
8 D8 0.175(1.14)8 0.4992   0.2557  
8 V8 0.175(1.14)8(1.07)/(0.0872 − 0.07) 31.0550   15.9095  
Total         C$17.6528  

2. C is correct. As shown in the foregoing table, the value of the second stage = PV 
of V8 = C$15.9095. The total value is C$17.6528. As a proportion, the second 
stage represents 15.9095/17.6528 = 0.90 of the total value.

3. B is correct.

 V8/E8 = 17

 D8/E8 = 1 – 0.70 = 0.30

From the table with the calculation details for the solution to Problem 22, D8 = 
C$0.4992. So, 0.4992/ E8 = 0.30, which means that E8 = 0.4992/0.30 = 1.6640.

 V8/E8 = 17 implies that V8/1.6640 = 17, which gives V8 = 17(1.6640)  

   = C$28.2880. 

4. A is correct. As computed earlier, V8 = 17(1.6640) = C$28.2880.

 PV of V8 = 28.2880/1.08728 = 14.4919

From the table with the calculation details for the solution to Problem 22,

 Sum of PV of D1 through D8 = 1.7433

So, the value of stock V0 = 14.4919 + 1.7433 = C$16.2352.

5. C is correct. Using the H-model,
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   V  0   =   
 D  0     (  1 +  g  L   )     +  D  0   H   (   g  S   −  g  L   )    

   ______________________  r −  g  L     ,

where

 D0 = 0.175

 r = 0.0872

 H = 4

 gS = 0.14

 gL = 0.07

 V0 =    
0.175   (  1.07 )     + 0.175   (  4 )    (0.14 − 0.07)

   __________________________  0.0872 − 0.07   = 13.7355 .

The market price is C$17, which is greater than C$13.7355. So, the stock is over-
valued in the market.

6. B is correct. If the extraordinary growth rate of 14% is expected to continue for a 
longer duration, the stock’s value would increase. Choice A is false because given 
that the first stage is longer (11 years instead of 8), the terminal value is being cal-
culated at a later point in time. So, its present value would be smaller. Moreover, 
the first stage has more years and contributes more to the total value. Overall, the 
proportion contributed by the second stage would be smaller. Choice C is false 
because the intrinsic value of the stock would be higher and the appropriate con-
clusion would be that the stock would be undervalued to a greater extent based 
on the first approach.

7. C is correct. A dividend discount model is especially useful when dividend policy 
bears an understandable and consistent relationship to the company’s profitabil-
ity. The relatively consistent dividend payout ratio suggests Company JZY would 
be a suitable candidate for a dividend discount model. 

8. B is correct. The value of ABC stock can be computed as follows: 
Given: Dividend (D0) = C$0.65, Return (r) = 7.35%, Short-term growth (gS) = 12% 
for 4 years, Long-term growth (gL) = 3.5% thereafter.
Then:

 D1 = D0(1 + gS)1 = 0.65(1.12) = C$0.7280 

 D2 = D0(1 + gS)2 = 0.65(1.12)2 = C$0.8154 

 D3 = D0(1 + gS)3 = 0.65(1.12)3 = C$0.9132 

 D4 = D0(1 + gS)4 = 0.65(1.12)4 = C$1.0228

 P4 = [D4 (1 + gL)]/(r – gL) = [D4 (1.035)]/(0.0735 – 0.035) = C$27.4960.

 V0 = D1/(1 + r)1 + …. + D4/(1 + r)4 + P4/(1 + r)4.

 V0 = [0.7280/(1.0735)1] + [0.8154/(1.0735)2] +[ 0.9132/(1.0735)3] + [1.0228/
(1.0735)4] + [27.4960/(1.0735)4]

  = C$23.5984 (rounded to C$23.60). 

9. C is correct. The value of ABC would be calculated using the Gordon growth 
model as follows:

 V0 = [D0(1 + g)]/(r – g) = [0.65 (1.035)]/(0.0735 – 0.035) = C$17.47.
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10. B is correct. In the Gordon growth model, Total return = Dividend yield + 
Capital gains yield (i.e., constant growth rate). When a stock is fairly valued, the 
expected total return will equal the required return or discount rate (i.e., 7.35%). 
In the case of ABC, the total return is 7.35% and the capital gains yield is 3.5%. 
Therefore, the dividend yield is 7.35% – 3.5% = 3.85%.

11. C is correct. The current value of XYZ stock would be calculated as follows:

 V0 = [P3/(1 + r)3], where P3 = D4/(r – g).

Given D4 = 1.72, r = 10%, and g = 4%,

 V0 = [1.72/(0.10 – 0.04)]/(1.10)3 = US$21.54.

12. C is correct. The dividend growth rate implied in the stock price of XYZ (i.e., 6%) 
is greater than the growth rate assumed by the analyst (i.e., 4%), suggesting that 
XYZ is overvalued. 

13. C is correct. The sustainable growth rate of JZY stock = g = Retention ratio × 
ROE = 0.60 × 0.0817 = 4.9%. JZY stock’s implied growth rate of 5.3% is higher 
than the sustainable growth rate of 4.9%. Consequently, the stock is overvalued—
that is, the intrinsic value of the stock will be less than its current market price.
The current intrinsic value of JZY stock is as follows:

 V0 = [D0(1 + g)]/(r – g)

  = [0.84 (1.0490)]/(0.08 – 0.0490)

  = US$28.42 < US$32.76

14. B is correct. BKKQ has the largest PVGO, calculated as follows:

 PVGO (ABTD) = P0 – E1/r = 80.00 – [7.30/0.105] = C$10.48

 PVGO (BKKQ) = P0 – E1/r = 39.00 – [2.12/0.08] = C$12.50

 PVGO (CPMN) = P0 – E1/r = 27.39 – [1.90/0.12] = C$11.56

where P0 is the current price per share, E1 is the forecasted earnings per share, 
and r is the required rate of return.

15. C is correct. The leading P/E is calculated as follows: 

 P0/E1 = [1/r] + [PVGO/E1],

where 1/r captures the no-growth component of P/E and PVGO/E1 captures the 
growth component of the P/E.
PVGO is computed as follows:

 PVGO (ABTD) = P0 – E1/r = 80.00 – [7.30/0.105] = C$10.48

 PVGO (BKKQ) = P0 – E1/r = 39.00 – [2.12/0.08] = C$12.50

 PVGO (CPMN) = P0 – E1/r = 27.39 – [1.90/0.12] = C$11.56

where P0 is the current price per share, E1 is the forecasted earnings per share, 
and r is the required rate of return.
The growth component of the P/E for each stock [PVGO/E1] is as follows:

 ABTD: 10.48/7.30 = 1.44×

 BKKQ: 12.50/2.12 = 5.90×
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 CPMN: 11.56/1.90 = 6.08×

16. C is correct. Using the Gordon growth model,

   V  0   =   
 D  1  
 _ r − g   =   0.59   (  1 + 0.0530 )      _____________  0.1115 − 0.0530   = $10.62 .

17. A is correct. The justified trailing P/E or P0/E0 is V0/E0, where V0 is the fair value 
based on the stock’s fundamentals. The fair value V0 computed earlier is $10.62 
and E0 is $2.12. So, the justified trailing P/E is 10.62/2.12 = 5.01.

18. A is correct. Rae’s estimate of the intrinsic value is $10.62. So, the band Rae is 
looking at is $10.62 ± 0.10($10.62), which runs from $10.62 + $1.06 = $11.68 on 
the upside to $10.62 − $1.06 = $9.56 on the downside. Because $8.42 is less than 
$9.56, Rae would consider Tasty Foods to be undervalued.

19. B is correct. Using a beta of 1.25, Rae’s estimate for the required return on equity 
for Tasty Foods is 0.04 + 1.25(0.065) = 0.1213, or 12.13%. The estimated value of 
the stock is

   V  0   =   
 D  1  
 _ r − g   =   0.59 ×    (  1 + 0.0530 )      _______________  0.1213 − 0.0530   = $9.10 .

20. A is correct. The price of the stock is $8.42. If this price is also the fair value of the 
stock,

   

 V  0   = 8.42 =   
 D  1  
 _ r − g   =   

0.59 ×    (  1 + g )    
  ___________ 0.1115 − g  

    0.9388 − 8.42g = 0.59 + 0.59g    
9.01g = 0.3488

   

g = 0.0387 or 3.87percent

   

21. A is correct. If the stock is fairly priced in the market as per the Gordon growth 
model, the stock price is expected to increase at g, the expected growth rate in 
dividends. The implied growth rate in dividends, if price is the fair value, is 3.87%. 
Therefore, the expected capital gains yield is 3.87%.

22. A is correct. The justified leading P/E is calculated as

    
 P  0  

 _  E  1     =    (  1 − b )   _  (  r − g )      ,

where b is the retention ratio, 1 – b is the dividend payout ratio, r is the discount 
rate, and g is the long-term growth rate. 
ABC’s dividend payout rate, 1 – b, is given as 0.60. For Company ABC, the justi-
fied leading P/E is

    
 P  0  

 _  E  1     =    (  1 − b )   _  (  r − g )     =    (  0.60 )   ___________  (  0.07 − 0.035 )     ≈ 17.1 .

23. B is correct. The justified leading P/E is calculated as 

    
 P  0  

 _  E  1     =    (  1 − b )   _  (  r − g )     ,

where b is the retention ratio, 1 – b is the dividend payout ratio, r is the discount 
rate, and g is the long-term growth rate. 
The justified leading P/E is
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 P  0  

 _  E  1     =   0.8 _  (  0.07 − 0.03 )     = 20 .

XYZ’s actual leading P/E is

    
 P  0  

 _  E  1     =   $10 _ $0.50   = 20 .

Because the justified leading P/E equals the actual leading P/E, the stock is fairly 
valued. 

24. B is correct because the Gordon growth model can accurately value companies 
that are repurchasing shares when the analyst can appropriately adjust the divi-
dend growth rate for the impact of share repurchases.

25. A is correct. The value of a share of Main Company’s preferred stock is

   V  0   =   D _ r   =   $50 × 0.055 _ 0.06   =   $2.75 _ 0.06   = $45.83 .

The current price of a share of Main Company’s preferred stock is $42, so the 
stock is currently undervalued.

26. C is correct. The value of non-callable fixed-rate perpetual preferred stock is 
calculated as

   V  0   =   D _ r   → r =   D _  V  0     ,

where D is the constant dividend per share and r is the discount rate. The dis-
count rate of a perpetuity is often called the capitalization rate.
For Standard Company, the dividend is D = 2.75% × $100 = $2.75.
Therefore,

  r =   $2.75 _ $49.60   = 5.54% .

27. A is correct because the dividend growth is declining linearly during the sec-
ond stage of a three-stage DDM used to value BIOK. As noted in the text, a 
three-stage valuation clearly has an H-model process in the second and third 
stages. In contrast, abrupt—rather than linearly declining—dividend growth rates 
are implied for CCAX and HLTV. 

28. B is correct because HLTV is forecast to have three growth stages: the growth 
phase (2 years at 27%), the transition phase (10 years at 12%), and the mature 
phase. Because the earnings growth has three stages and the dividend payout 
ratio is stable, a three-stage DDM is appropriate.

29. A is correct because the estimated value of the stock at the end of the first stage 
of a basic two-stage DDM (terminal value) is the present value of all dividends 
beyond the first stage. The first stage is 2020 through 2023, and the second stage 
begins in 2024, so the terminal value (that is, the value of the stock at the end of 
2023) is the present value of future dividends beyond 2023. 

30. C is correct based on Withers’s assumptions applied to the dividend valuation 
model.
The stock value as of the end of 2019 equals the present value of all future div-
idends in 2020 through 2022 plus the present value of the terminal value at the 
end of 2022. The forecasted stock value equals EUR51.254:
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Year Dividend
Terminal 

Value Dt or Vt

Present Value 
of Dt or Vt

2020 2.315(1.05) = 2.431   2.431 2.251
2021 2.431(1.05) = 2.553   2.553 2.189
2022 2.553(1.05) = 2.681   2.681 2.128
2023 2.681(1.05) = 2.815 57.980 60.795 44.686
2024 2.815(1.03) = 2.899      
   Total       51.254

The terminal value at the end of 2023 is calculated using the dividend in the first 
year beyond the first stage, divided by the difference between the required rate of 
return and the growth rate in the second stage.

 Terminal value at end of 2023 =    2.815   (  1.03 )     _  (  0.08 − 0.03 )     = 57.980 

31. A is correct. During the first stage, the basic two-stage model has higher (i.e., 
5%) growth than the H-model, in which growth is declining linearly from 5.0% to 
3.5%. Higher growth rates result in higher forecasted dividends and stock prices 
at the beginning of the sustained growth phase. Because the long-term dividend 
growth rates are the same for both models, the difference in forecasted stock 
price arises from growth rate differences in the first stage.
Therefore, the dividend at the end of the first stage will be lower for the H-model 
than for the basic two-stage DDM, and the terminal value will be lower in the 
H-model than in the two-stage model. Specifically, the 2023 dividends will be 
2.734 (i.e., 2.315 × 1.05 × 1.045 × 1.04 × 1.035) for the H-model versus 2.815 [i.e., 
2.315 × (1.05)4] for the basic two-stage DDM. 

32. C is correct, based on Exhibit 2 and the H-model.
Estimate the required rate of return using Equation 21:

  r =   
 D  0  

 _  P  0       [     (  1 +  g  L   )     + H   (   g  S   −  g  L   )     ]     +  g  L   

Substitute the following:

 D0 = 3.15

 gS = 8%

 gL = 4%

 H = 4 ÷ 2 = 2

The model thus produces 

 r =    3.15 _ 58.79     [     (  1 + 0.04 )     + 2   (  0.08 − 0.04 )     ]     + 0.04 

  = (0.053581 × 1.12) + 0.04

  = 0.060010 + 0.04 = 0.10001 ≈ 10%.

33. B is correct based on the present value of forecasted dividends. The dividend at 
the end of 2019, based on case material, is USD3.15 per share.
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Year

Dividend per 
Share, Prior 

Year

Growth 
Rate 

during 
Year

Dividend 
per Share, 

Current 
Year

Terminal 
Value Dt or Vt

Present Value 
of Dt or Vt

2020 3.150 6% 3.339   3.339 3.092
2021 3.339 6% 3.539   3.539 3.034
2022 3.539 5% 3.716   3.716 2.950
2023 3.716 5% 3.902 80.381 84.283 61.951
          Total 71.027

Terminal value at the end of 2023 =    3.902   (  1.03 )     _  (  0.08 − 0.03 )      = 80.381

34. A is correct, based on the use of average total assets and beginning-of-year share-
holders’ equity. 

  g =   Net income − Dividends  _________________  Net income   ×   Net income _ Sales   ×   Sales _ Total assets   ×   Total assets  _______________  Shareholders' equity   

To calculate sustainable growth,

 g =    43, 923 − 1, 518  ___________ 43, 923   ×   43, 923 _ 423, 474   ×   423, 474 _ 486, 203   ×   486, 203 _ 397, 925   

  = 96.544% × 10.372% × 87.100% × 122.200% 

  = 10.658%

35. B is correct because the sustainable growth is the product of the return on equity 
and the retention ratio. If the payout ratio ranges from 0% to 10%, the percentage 
of earnings retained by the firm ranges from 100% to 90%. 

Sensitivity: Sustainable Growth Rates 

Return on Equity Retention Ratio

  90% 100%
8% 7.2% 8.0%
12% 10.8% 12.0%

36. C is correct because it is based on the sustainable growth rate and the required 
rate of return:

 Sustainable growth rate = (b in mature phase) × (Return on equity)

  = (1 – Dividend payout) × (Return on equity)

 0.036 = (1 – Dividend payout) × 0.083

Solving for the dividend payout ratio, the dividend payout = 56.627% ≈ 56.6%.

37. A is correct. Intern 2 values Xavier stock at USD56.372 per share, which is higher 
than the current price of USD52.

 D1 = 2.000 × (1.048)1 = 2.096

 D2 = 2.000 × (1.048)2 = 2.197
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 D3 = 2.000 × (1.048)3 = 2.302

 D4 = 2.000 × (1.048)4 = 2.413

 D5 = 2.000 × (1.048)4 × 1.04 = 2.510

  Value per share =   2.096 _   (  1 + 0.078 )     1    +   2.197 _   (  1 + 0.078 )     2    +   2.302 _   (  1 + 0.078 )     3    +   
2.413 +   2.510 ___________  (  0.078 − 0.04 )      _______________    (  1 + 0.078 )     4    

  = USD56.372

38. B is correct. The candidate can arrive at the answer one of two ways. The first way 
is to use Equation 19 and solve for gL:

   P  0   =    [   ∑ 
t=1

  
n
    

 D  0     (  1 +  g  S   )     
t
 
 _   (  1 + r )     t     ]     +    [    

 D  0     (  1 +  g  S   )     
n
    (  1 +  g  L   )    

  ________________  
  (  1 + r )     n    (  r −  g  L   )    

   ]     

Insert the known values:

   
USD52 =  ∑ 

t=1
  

4
    2   (  1 + 0.05 )     t  _   (  1 + 0.083 )     t    +   

2   (  1 + 0.05 )     4    (  1 +  g  L   )    
  ___________________  

  (  1 + 0.083 )     4    (  0.083 −  g  L   )    
   
      

= 7.4089 +   
2.431   (  1 +  g  L   )    

  ________________  
1.37567   (  0.083 −  g  L   )    

  
   

Solve for gL:

 gL = 4.172%.

Check: 

  7.4089 +   2.431   (  1 + 0.04127 )      __________________  1.3757   (  0.083 − 0.04172 )       = 7.4089 + 44.5830 ≈ 52.00 

The second way is to use Equation 19 and substitute the different choices to de-
termine the value that produces a value of USD52 per share:

  USD52 =  ∑ 
t=1

  
4
    2   (  1 + 0.05 )     t  _   (  1 + 0.083 )     t     +   2   (  1 + 0.05 )     4    (  1 + 0.0417 )      _____________________     (  1 + 0.083 )     4    (  0.083 − 0.0417 )       
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LEARNING OUTCOMES
Mastery The candidate should be able to:

compare the free cash flow to the firm (FCFF) and free cash flow to 
equity (FCFE) approaches to valuation
explain the ownership perspective implicit in the FCFE approach

explain the appropriate adjustments to net income, earnings 
before interest and taxes (EBIT), earnings before interest, taxes, 
depreciation, and amortization (EBITDA), and cash flow from 
operations (CFO) to calculate FCFF and FCFE
calculate FCFF and FCFE

describe approaches for forecasting FCFF and FCFE

explain how dividends, share repurchases, share issues, and changes 
in leverage may affect future FCFF and FCFE
compare the FCFE model and dividend discount models

evaluate the use of net income and EBITDA as proxies for cash flow 
in valuation
explain the use of sensitivity analysis in FCFF and FCFE valuations

explain the single-stage (stable-growth), two-stage, and three-stage 
FCFF and FCFE models and justify the selection of the appropriate 
model given a company’s characteristics
estimate a company’s value using the appropriate free cash flow 
model(s)
describe approaches for calculating the terminal value in a multistage 
valuation model; and
evaluate whether a stock is overvalued, fairly valued, or undervalued 
based on a free cash flow valuation model

L E A R N I N G  M O D U L E
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INTRODUCTION

compare the free cash flow to the firm (FCFF) and free cash flow to 
equity (FCFE) approaches to valuation
explain the ownership perspective implicit in the FCFE approach

Discounted cash flow (DCF) valuation views the intrinsic value of a security as the 
present value of its expected future cash flows. When applied to dividends, the DCF 
model is the discounted dividend approach or dividend discount model (DDM). Our 
coverage extends DCF analysis to value a company and its equity securities by valu-
ing free cash flow to the firm (FCFF) and free cash flow to equity (FCFE). Whereas 
dividends are the cash flows actually paid to stockholders, free cash flows are the cash 
flows available for distribution to shareholders.

Unlike dividends, FCFF and FCFE are not readily available data. Analysts need to 
compute these quantities from available financial information, which requires a clear 
understanding of free cash flows and the ability to interpret and use the information 
correctly. Forecasting future free cash flows is a rich and demanding exercise. The 
analyst’s understanding of a company’s financial statements, its operations, its financ-
ing, and its industry can pay real “dividends” as he or she addresses that task. Many 
analysts consider free cash flow models to be more useful than DDMs in practice. 
Free cash flows provide an economically sound basis for valuation.

A study of professional analysts substantiates the importance of free cash flow 
valuation (Pinto, Robinson, Stowe 2019). When valuing individual equities, 92.8% 
of analysts use market multiples and 78.8% use a discounted cash flow approach. 
When using discounted cash flow analysis, 20.5% of analysts use a residual income 
approach, 35.1% use a dividend discount model, and 86.9% use a discounted free cash 
flow model. Of those using discounted free cash flow models, FCFF models are used 
roughly twice as frequently as FCFE models. Analysts often use more than one method 
to value equities, and it is clear that free cash flow analysis is in near universal use.

Analysts like to use free cash flow as the return (either FCFF or FCFE) whenever 
one or more of the following conditions is present:

 ■ The company does not pay dividends.
 ■ The company pays dividends, but the dividends paid differ significantly from 

the company’s capacity to pay dividends.
 ■ Free cash flows align with profitability within a reasonable forecast period 

with which the analyst is comfortable.
 ■ The investor takes a “control” perspective. With control comes discretion 

over the uses of free cash flow. If an investor can take control of the com-
pany (or expects another investor to do so), dividends may be changed 
substantially; for example, they may be set at a level approximating the com-
pany’s capacity to pay dividends. Such an investor can also apply free cash 
flows to uses such as servicing the debt incurred in an acquisition.

Common equity can be valued directly by finding the present value of FCFE or 
indirectly by first using an FCFF model to estimate the value of the firm and then 
subtracting the value of non-common-stock capital (usually debt) to arrive at an esti-
mate of the value of equity. The purpose of the coverage in the subsequent sections 
is to develop the background required to use the FCFF or FCFE approaches to value 
a company’s equity.

1
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In the next section, we define the concepts of free cash flow to the firm and free 
cash flow to equity and then present the two valuation models based on discounting 
of FCFF and FCFE. We also explore the constant-growth models for valuing FCFF 
and FCFE, which are special cases of the general models. The subsequent sections 
turn to the vital task of calculating and forecasting FCFF and FCFE. They also explain 
multistage free cash flow valuation models and present some of the issues associated 
with their application. Analysts usually value operating assets and non-operating assets 
separately and then combine them to find the total value of the firm, an approach 
described in the last section on this topic.

FCFF and FCFE Valuation Approaches
The purpose of this section is to provide a conceptual understanding of free cash 
flows and the valuation models based on them. A detailed accounting treatment of 
free cash flows and more-complicated valuation models follow in subsequent sections.

Defining Free Cash Flow

Free cash flow to the firm is the cash flow available to the company’s suppliers of 
capital after all operating expenses (including taxes) have been paid and necessary 
investments in working capital (e.g., inventory) and fixed capital (e.g., equipment) 
have been made. FCFF is the cash flow from operations minus capital expenditures. 
A company’s suppliers of capital include common stockholders, bondholders, and, 
sometimes, preferred stockholders. The equations analysts use to calculate FCFF 
depend on the accounting information available.

Free cash flow to equity is the cash flow available to the company’s holders of 
common equity after all operating expenses, interest, and principal payments have 
been paid and necessary investments in working and fixed capital have been made. 
FCFE is the cash flow from operations minus capital expenditures minus payments 
to (plus receipts from) debtholders.

The way in which free cash flow is related to a company’s net income, cash flow 
from operations, and measures such as EBITDA (earnings before interest, taxes, 
depreciation, and amortization) is important: The analyst must understand the rela-
tionship between a company’s reported accounting data and free cash flow in order 
to forecast free cash flow and its expected growth. Although a company reports cash 
flow from operations (CFO) on the statement of cash flows, CFO is not free cash 
flow. Net income and CFO data can be used, however, in determining a company’s 
free cash flow.

The advantage of FCFF and FCFE over other cash-flow concepts is that they can 
be used directly in a DCF framework to value the firm or to value equity. Other cash 
flow– or earnings-related measures, such as CFO, net income, EBIT, and EBITDA, 
do not have this property because they either double-count or omit cash flows in 
some way. For example, EBIT and EBITDA are before-tax measures, and the cash 
flows available to investors (in the firm or in the equity of the firm) must be after tax. 
From the stockholders’ perspective, EBITDA and similar measures do not account 
for differing capital structures (the after-tax interest expenses or preferred dividends) 
or for the funds that bondholders supply to finance investments in operating assets. 
Moreover, these measures do not account for the reinvestment of cash flows that the 
company makes in capital assets and working capital to maintain or maximize the 
long-run value of the firm.

Using free cash flow in valuation is more challenging than using dividends because 
in forecasting free cash flow, the analyst must integrate the cash flows from the 
company’s operations with those from its investing and financing activities. Because 
FCFF is the after-tax cash flow going to all suppliers of capital to the firm, the value 
of the firm is estimated by discounting FCFF at the weighted average cost of capital 
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(WACC). An estimate of the value of equity is then found by subtracting the value of 
debt from the estimated value of the firm. The value of equity can also be estimated 
directly by discounting FCFE at the required rate of return for equity (because FCFE 
is the cash flow going to common stockholders, the required rate of return on equity 
is the appropriate risk-adjusted rate for discounting FCFE).

The two free cash flow approaches for valuing equity, FCFF and FCFE, theoretically 
should yield the same estimates if all inputs reflect identical assumptions. An analyst 
may prefer to use one approach rather than the other, however, because of the charac-
teristics of the company being valued. For example, if the company’s capital structure 
is relatively stable, using FCFE to value equity is more direct and simpler than using 
FCFF. The FCFF model is often chosen, however, in two other cases:

 ■ A levered company with negative FCFE. In this case, working with FCFF to 
value the company’s equity might be easiest. The analyst would discount 
FCFF to find the present value of operating assets, adding the value of excess 
cash (“excess” in relation to operating needs) and marketable securities and 
of any other significant non-operating assets to get total firm value. He or 
she would then subtract the market value of debt to obtain an estimate of 
the intrinsic value of equity.

 ■ A levered company with a changing capital structure. First, if historical data 
are used to forecast free cash flow growth rates, FCFF growth might reflect 
fundamentals more clearly than does FCFE growth, which reflects fluctu-
ating amounts of net borrowing. Second, in a forward-looking context, the 
required return on equity might be expected to be more sensitive to changes 
in financial leverage than changes in the WACC, making the use of a con-
stant discount rate difficult to justify.

Specialized DCF approaches are also available to facilitate the equity valuation 
when the capital structure is expected to change. The adjusted present value (APV) 
approach is one example of such models. In the APV approach, firm value is calculated 
as the sum of (1) the value of the company under the assumption that debt is not used 
(i.e., unlevered firm value) and (2) the net present value of any effects of debt on firm 
value (such as any tax benefits of using debt and any costs of financial distress). In this 
approach, the analyst estimates unlevered company value by discounting FCFF (under 
the assumption of no debt) at the unlevered cost of equity (the cost of equity given 
that the firm does not use debt). For more info, see Luehrman (1997), who explained 
APV in a capital budgeting context.

In the following section, we present the general form of the FCFF valuation model 
and the FCFE valuation model.

Present Value of Free Cash Flow

The two distinct approaches to using free cash flow for valuation are the FCFF valuation 
approach and the FCFE valuation approach. The general expressions for these valuation 
models are similar to the expression for the general dividend discount model. In the 
DDM, the value of a share of stock equals the present value of forecasted dividends 
from Time 1 through infinity discounted at the required rate of return for equity.

Present Value of FCFF
The FCFF valuation approach estimates the value of the firm as the present value of 
future FCFF discounted at the weighted average cost of capital:

  Firm value =  ∑ 
t=1

  
∞

    
 FCFF  t   _   (  1 + WACC )     t    .  (1)
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Because FCFF is the cash flow available to all suppliers of capital, using WACC to 
discount FCFF gives the total value of all of the firm’s capital. The value of equity is 
the value of the firm minus the market value of its debt:

 Equity value = Firm value – Market value of debt. (2)

Dividing the total value of equity by the number of outstanding shares gives the value 
per share.

The cost of capital is the required rate of return that investors should demand 
for a cash flow stream like that generated by the company being analyzed. WACC 
depends on the riskiness of these cash flows. The calculation and interpretation of 
WACC were discussed earlier under the topic of return concepts; that is, WACC is 
the weighted average of the after (corporate) tax required rates of return for debt and 
equity, where the weights are the proportions of the firm’s total market value from 
each source, debt and equity. As an alternative, analysts may use the weights of debt 
and equity in the firm’s target capital structure when those weights are known and 
differ from market value weights. The formula for WACC is

   
WACC =   MV   (  Debt )      ___________________  MV   (  Debt )     + MV   (  Equity )        r  d     (  1 − Tax rate )    

      
+    

MV   (  Equity )    
  ___________________  MV   (  Debt )     + MV   (  Equity )      r.

    (3)

MV(Debt) and MV(Equity) are the current market values of debt and equity, not 
their book or accounting values, and the ratios of MV(Debt) and MV(Equity) to the 
total market value of debt plus equity define the weights in the WACC formula. The 
quantities rd(1 − Tax rate) and r are, respectively, the after-tax cost of debt and the 
after-tax cost of equity (in the case of equity, one could just write “cost of equity” 
because net income, the income belonging to equity, is after tax). In Equation 3, the 
tax rate is in principle the marginal corporate income tax rate.

Present Value of FCFE
The value of equity can also be found by discounting FCFE at the required rate of 
return on equity, r:

  Equity value =  ∑ 
t=1

  
∞

    
 FCFE  t   _   (  1 + r )     t    .  (4)

Because FCFE is the cash flow remaining for equity holders after all other claims 
have been satisfied, discounting FCFE by r (the required rate of return on equity) 
gives the value of the firm’s equity. Dividing the total value of equity by the number 
of outstanding shares gives the value per share.

Single-Stage (Constant-Growth) FCFF and FCFE Models

In the DDM approach, the Gordon (constant- or stable-growth) model makes the 
assumption that dividends grow at a constant rate. The assumption that free cash flows 
grow at a constant rate leads to a single-stage (stable-growth) FCFF or FCFE model.

Constant-Growth FCFF Valuation Model
Assume that FCFF grows at a constant rate, g, such that FCFF in any period is equal 
to FCFF in the previous period multiplied by (1 + g):

 FCFFt = FCFFt–1(1 + g).

If FCFF grows at a constant rate,

  Firm value =   
 FCFF  1  

 _ WACC − g   =   
 FCFF  0     (  1 + g )    

  ___________ WACC − g  .  (5)

Subtracting the market value of debt from the firm value gives the value of equity.
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EXAMPLE 1

Using the Constant-Growth FCFF Valuation Model
Cagiati Enterprises has FCFF of 700 million Swiss francs (CHF) and FCFE of 
CHF620 million. Cagiati’s before-tax cost of debt is 5.7%, and its required rate 
of return for equity is 11.8%. The company expects a target capital structure 
consisting of 20% debt financing and 80% equity financing. The tax rate is 
33.33%, and FCFF is expected to grow forever at 5.0%. Cagiati Enterprises has 
debt outstanding with a market value of CHF2.2 billion and has 200 million 
outstanding common shares.

1. What is Cagiati’s weighted average cost of capital?

Solution:
From Equation 3, WACC is calculated as follows:

 WACC = 0.20(5.7%)(1 – 0.3333) + 0.80(11.8%) = 10.2%.

2. What is the value of Cagiati’s equity using the FCFF valuation approach?

Solution:
The firm value of Cagiati Enterprises is the present value of FCFF discount-
ed by using WACC. For FCFF growing at a constant 5% rate, the result is

   
Firm value =   

 FCFF  1  
 _ WACC − g   =   

 FCFF  0     (  1 + g )    
  ___________ WACC − g   =   700   (  1.05 )     _ 0.102 − 0.05  

      
=   735 _ 0.052   = CHF14, 134.6 million.

   

The value of equity is the value of the firm minus the value of debt:

 Equity value = 14,134.6 – 2,200 = CHF11,934.6 million.

3. What is the value per share using this FCFF approach?

Solution:
Dividing CHF11,934.6 million by the number of outstanding shares gives 
the estimated value per share, V0:

 V0 = CHF11,934.6 million/200 million shares

 = CHF59.67 per share.

Constant-Growth FCFE Valuation Model
The constant-growth FCFE valuation model assumes that FCFE grows at constant rate 
g. FCFE in any period is equal to FCFE in the preceding period multiplied by (1 + g):

 FCFEt = FCFEt–1(1 + g).

The value of equity if FCFE is growing at a constant rate is

  Equity value =   
 FCFE  1  

 _ r − g   =   
 FCFE  0     (  1 + g )    

  ___________ r − g  .  (6)

The discount rate is r, the required rate of return on equity. Note that the growth rate 
of FCFF and the growth rate of FCFE need not be and frequently are not the same.
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In this section, we presented the basic ideas underlying free cash flow valuation 
and the simplest implementation, single-stage free cash flow models. The next section 
examines the precise definition of free cash flow and introduces the issues involved 
in forecasting free cash flow.

FORECASTING FREE CASH FLOW AND COMPUTING 
FCFF FROM NET INCOME

explain the appropriate adjustments to net income, earnings 
before interest and taxes (EBIT), earnings before interest, taxes, 
depreciation, and amortization (EBITDA), and cash flow from 
operations (CFO) to calculate FCFF and FCFE
calculate FCFF and FCFE

describe approaches for forecasting FCFF and FCFE

Estimating FCFF or FCFE requires a complete understanding of the company and 
its financial statements. To provide a context for the estimation of FCFF and FCFE, 
we first discuss the calculation of free cash flows, including the relationship between 
free cash flow and accounting measures of income. We then describe approaches to 
forecasting free cash flow. For most of this section, we assume that the company has 
two sources of capital: debt and common stock. We then incorporate preferred stock 
as a third source of capital.

Computing FCFF from Net Income
FCFF is the cash flow available to the company’s suppliers of capital after all operating 
expenses (including taxes) have been paid and operating investments have been made. 
The company’s suppliers of capital include bondholders and common shareholders 
(plus, occasionally, holders of preferred stock, which we ignore until later). Keeping 
in mind that a noncash charge is a charge or expense that does not involve the outlay 
of cash, we can write the expression for FCFF as follows:

   

FCFF = Net income available to common shareholders (NI)

      
Plus: Net noncash charges (NCC)

    Plus: Interest expense ×    (  1 − Tax rate )         
Less: Investment in fixed capital (FCInv)

     

Less: Investment in working capital (WCInv).

   

This equation can be written more compactly as
 FCFF = NI + NCC + Int(1 – Tax rate) – FCInv – WCInv. (7)

Consider each component of FCFF. The starting point in Equation 7 is net income 
available to common shareholders—usually, but not always, the bottom line in an 
income statement. It represents income after depreciation, amortization, interest 
expense, income taxes, and the payment of dividends to preferred shareholders (but 
not payment of dividends to common shareholders).

To derive cash flow from net income, it is necessary to make adjustments for 
any items that involved decreases and increases in net income but did not involve 
cash inflows or outflows. These items are referred to as noncash charges (NCC). If 
noncash decreases in net income exceed the increases, as is usually the case, the 

2
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total adjustment is positive. If noncash increases exceed noncash decreases, the total 
adjustment is negative. The most common noncash charge is depreciation expense. 
The depreciation expense reduces net income but is not a cash outflow. Depreciation 
expense is thus one (the most common) noncash charge that must be added back in 
computing FCFF. In the case of intangible assets, there is a similar noncash charge, 
amortization expense, which must be added back. Other noncash charges vary from 
company to company and are discussed later.

After-tax interest expense must be added back to net income to arrive at FCFF. This 
step is required because interest expense net of the related tax savings was deducted 
in arriving at net income, but interest is a cash flow available to one of the company’s 
capital providers (i.e., the company’s creditors). In many countries, interest is tax 
deductible (reduces taxes) for the company (borrower) and taxable for the recipient 
(lender). As we explain later, when we discount FCFF, we use an after-tax cost of 
capital. For consistency, we thus compute FCFF by using the after-tax interest paid. 
Note that we could compute WACC on a pretax basis and compute FCFF by adding 
back interest paid with no tax adjustment. Whichever approach is adopted, the analyst 
must use mutually consistent definitions of FCFF and WACC.

Similar to the treatment of after-tax interest expense, dividends on preferred stock 
that are deducted in arriving at net income available to common shareholders must 
be added back to derive FCFF. The reason for the add-back is that preferred stock 
dividends are also a cash flow available to one of the company’s capital providers and 
thus constitute part of overall FCFF.

Investments in fixed capital represent the outflows of cash to purchase the fixed 
capital necessary to support the company’s current and future operations. These invest-
ments are capital expenditures for long-term assets, such as the property, plant, and 
equipment (PP&E) necessary to support the company’s operations. Necessary capital 
expenditures may also include intangible assets, such as trademarks. In the case of 
a cash acquisition of another company instead of a direct acquisition of PP&E, the 
cash purchase amount can also be treated as a capital expenditure that reduces the 
company’s free cash flow (note that this treatment is conservative because it reduces 
FCFF). In the case of large acquisitions (and all noncash acquisitions), analysts must 
take care in evaluating the impact on future free cash flow. If a company receives cash 
in disposing of any of its fixed capital, the analyst must deduct this cash in calculat-
ing investment in fixed capital. For example, suppose a company sells equipment for 
$100,000. This cash inflow would reduce the company’s cash outflows for investments 
in fixed capital.

The company’s statement of cash flows is an excellent source of information on 
capital expenditures as well as on sales of fixed capital. Analysts should be aware that 
some companies acquire fixed capital without using cash—for example, through an 
exchange for stock or debt. Such acquisitions do not appear in a company’s statement 
of cash flows but, if material, must be disclosed in the footnotes. Although noncash 
exchanges do not affect historical FCFF, if the capital expenditures are necessary 
and may be made in cash in the future, the analyst should use this information in 
forecasting future FCFF.

Finally, the adjustment for net increases in working capital represents the net 
investment in current assets (such as accounts receivable) less current liabilities 
(such as accounts payable). Analysts can find this information by examining either 
the company’s balance sheet or its statement of cash flows.

Although working capital is often defined as current assets minus current liabilities, 
working capital for cash flow and valuation purposes is defined to exclude cash and 
short-term debt (which includes notes payable and the current portion of long-term 
debt). When finding the net increase in working capital for the purpose of calculating 
free cash flow, we define working capital to exclude cash and cash equivalents as well 
as notes payable and the current portion of long-term debt. Cash and cash equivalents 
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are excluded because a change in cash is what we are trying to explain. Notes payable 
and the current portion of long-term debt are excluded because they are liabilities with 
explicit interest costs that make them financing items rather than operating items.

Example 2 shows the adjustments to net income required to find FCFF.

EXAMPLE 2

Calculating FCFF from Net Income

1. Cane Distribution, Inc., incorporated on 31 December 2017 with initial 
capital infusions of $224,000 of debt and $336,000 of common stock, acts 
as a distributor of industrial goods. The company managers immediately 
invested the initial capital in fixed capital of $500,000 and working capital 
of $60,000. Working capital initially consisted solely of inventory. The fixed 
capital consisted of nondepreciable property of $50,000 and depreciable 
property of $450,000. The depreciable property has a 10-year useful life with 
no salvage value. Exhibit 1, Exhibit 2, and Exhibit 3 provide Cane’s financial 
statements for the three years following incorporation. Starting with net 
income, calculate Cane’s FCFF for each year.

 

Exhibit 1: Cane Distribution, Inc., Income Statement (in Thousands)
 

 

  Years Ending 31 December

  2018   2019   2020

Earnings before interest, taxes, depreciation, and amortization 
(EBITDA)

$200.00   $220.00   $242.00

Depreciation expense 45.00   49.50   54.45
Operating income 155.00   170.50   187.55
Interest expense (at 7%) 15.68   17.25   18.97
Income before taxes 139.32   153.25   168.58
Income taxes (at 30%) 41.80   45.97   50.58
Net income $97.52   $107.28   $118.00

 

 

Exhibit 2: Cane Distribution, Inc., Balance Sheet (in Thousands)
 

 

  Years Ending 31 December

  2017   2018   2019   2020

Cash $0.00   $108.92   $228.74   $360.54
Accounts receivable 0.00   100.00   110.00   121.00
Inventory 60.00   66.00   72.60   79.86
Current assets 60.00   274.92   411.34   561.40
Fixed assets 500.00   500.00   550.00   605.00
Less: Accumulated depreciation 0.00   45.00   94.50   148.95
Total assets $560.00   $729.92   $866.84   $1,017.45
Accounts payable $0.00   $50.00   $55.00   $60.50
Current portion of long-term debt 0.00   0.00   0.00   0.00
Current liabilities 0.00   50.00   55.00   60.50
Long-term debt 224.00   246.40   271.04   298.14
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  Years Ending 31 December

  2017   2018   2019   2020

Common stock 336.00   336.00   336.00   336.00
Retained earnings 0.00   97.52   204.80   322.80
Total liabilities and equity $560.00   $729.92   $866.84   $1,017.45

 

 

Exhibit 3: Cane Distribution, Inc., Working Capital (in Thousands)
 

 

  Years Ending 31 December

  2017   2018   2019   2020

Current assets excluding cash              
Accounts receivable $0.00   $100.00   $110.00   $121.00
Inventory 60.00   66.00   72.60   79.86
Total current assets excluding cash 60.00   166.00   182.60   200.86
Current liabilities excluding short-term debt              
Accounts payable 0.00   50.00   55.00   60.50
Working capital $60.00   $116.00   $127.60   $140.36
Increase in working capital     $56.00   $11.60   $12.76

 

Solution:
Following the logic in Equation 7, we calculate FCFF from net income as 
follows: We add noncash charges (here, depreciation) and after-tax interest 
expense to net income and then subtract the investment in fixed capital and 
the investment in working capital. The format for presenting the solution 
follows the convention that parentheses around a number indicate subtrac-
tion. The calculation follows (in thousands):

 

  Years Ending 31 December

  2018   2019   2020

Net income $97.52   $107.28   $118.00
   Noncash charges − Depreciation 45.00   49.50   54.45
   Interest expense × (1 − Tax rate) 10.98   12.08   13.28
   Investment in fixed capital (0.00)   (50.00)   (55.00)
   Investment in working capital (56.00)   (11.60)   (12.76)
Free cash flow to the firm $97.50   $107.26   $117.97
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COMPUTING FCFF FROM THE CASH FLOW 
STATEMENT

explain the appropriate adjustments to net income, earnings 
before interest and taxes (EBIT), earnings before interest, taxes, 
depreciation, and amortization (EBITDA), and cash flow from 
operations (CFO) to calculate FCFF and FCFE
calculate FCFF and FCFE

describe approaches for forecasting FCFF and FCFE

FCFF is the cash flow that is available to all providers of capital (debt and equity). 
Analysts frequently use cash flow from operations, taken from the statement of cash 
flows, as a starting point to compute free cash flow because CFO incorporates adjust-
ments for noncash expenses (such as depreciation and amortization) as well as for 
net investments in working capital.

In most cases, companies include interest paid as part of operating cash flow. Under 
US generally accepted accounting principles (GAAP), companies must include interest 
paid in operating cash flow. Under International Financial Reporting Standards (IFRS), 
companies may include interest paid in either financing or operating. According to 
Gordon, Henry, Jorgensen, and Linthicum (2017), most IFRS-reporting European 
firms choose to classify interest paid within the operating cash flow section of the 
statement of cash flows. This will be discussed later. Assuming that interest paid is 
included in operating cash flow, FCFF can be estimated as follows:

   
Free cash flow to the firm = Cash flow from operations

       Plus: Interest expense ×    (  1 − Tax rate )         
 Less: Investment in fixed capital,

   

or
 FCFF = CFO + Int(1 – Tax rate) – FCInv. (8)

To reiterate, as with the calculation shown as Equation 7, the after-tax interest expense 
is added back because it was previously taken out of net income but must be included 
in FCFF because it is a component of the total cash flows available to all suppliers of the 
firm’s capital. In comparison with Equation 7, neither depreciation nor the investment 
in working capital appears in Equation 8 because both are already included in CFO. 
Example 3 illustrates the use of CFO to calculate FCFF. In this example, the operat-
ing section of the statement of cash flows begins with net income and presents each 
adjustment required to derive operating cash flow. This presentation, known as the 
“indirect” method because it derives operating cash flows indirectly from net income 
via adjustments, is the most common presentation of the statement of cash flows.

3
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EXAMPLE 3

Calculating FCFF from CFO

1. Use the information from the statement of cash flows given in Exhibit 4 
to calculate FCFF for the three years 2018–2020. The tax rate (as given in 
Exhibit 1) is 30%.

 

Exhibit 4: Cane Distribution, Inc., Statement of Cash Flows: Indirect 
Method (in Thousands)

 

 

  Years Ending 31 December

  2018   2019   2020

Cash flow from operations          
Net income $97.52   $107.28   $118.00
Plus: Depreciation 45.00   49.50   54.45
Increase in accounts receivable (100.00)   (10.00)   (11.00)
Increase in inventory (6.00)   (6.60)   (7.26)
Increase in accounts payable 50.00   5.00   5.50
Cash flow from operations 86.52   145.18   159.69
Cash flow from investing activities          
Purchases of PP&E 0.00   (50.00)   (55.00)
Cash flow from financing activities          
Borrowing (repayment) 22.40   24.64   27.10
Total cash flow 108.92   119.82   131.80
Beginning cash 0.00   108.92   228.74
Ending cash $108.92   $228.74   $360.54
Notes:          
Cash paid for interest ($15.68)   ($17.25)   ($18.97)
Cash paid for taxes ($41.80)   ($45.98)   ($50.57)

 

Solution:
As shown in Equation 8, FCFF equals CFO plus after-tax interest expense 
minus the investment in fixed capital:

 

  Years Ending 31 December

  2018   2019   2020

Cash flow from operations $86.52   $145.18   $159.69
Interest expense × (1 − Tax rate) 10.98   12.08   13.28
Investment in fixed capital (0.00)   (50.00)   (55.00)
Free cash flow to the firm $97.50   $107.26   $117.97
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ADDITIONAL CONSIDERATIONS IN COMPUTING FCFF

calculate FCFF and FCFE

describe approaches for forecasting FCFF and FCFE

Whether an analyst selects net income or cash flow from operations as a starting 
point in calculating free cash flows, some situations warrant a closer examination. 
In this section, we first describe classification of certain items on the statement of 
cash flows that merit attention when deriving free cash flow using cash flow from 
operations as a starting point. We then review the common adjustments for noncash 
charges made in deriving cash flow from net income and highlight several areas that 
merit additional attention from an analyst.

Classification of Certain Items on the Statement of Cash Flow
As noted above, IFRSallow the company to classify interest paid as either an operat-
ing or financing activity. Furthermore, IFRS allow dividends paid to be classified as 
either an operating or financing activity. In contrast, under US GAAP, interest paid 
to providers of debt capital must be classified as part of cash flow from operations 
(as are interest income and dividend income), but payment of dividends to providers 
of equity capital is classified as a financing activity.

Exhibit 5 summarizes IFRS and US GAAP treatment of interest and dividends.

Exhibit 5: IFRS vs. US GAAP Treatment of Interest and Dividends

  IFRS US GAAP

Interest received Operating or investing Operating
Interest paid Operating or financing Operating
Dividends received Operating or investing Operating
Dividends paid Operating or financing Financing

To estimate FCFF by starting with CFO, it is necessary to examine the classification of 
these items. For example, if the after-tax interest expense was taken out of net income 
and out of CFO, which is required under US GAAP and allowed under IFRS, then 
after-tax interest must be added back to get FCFF. However, if interest paid was not 
classified as an operating cash outflow (i.e., it was classified as a financing cash outflow 
as allowed under IFRS), then it is not necessary to add interest when operating cash 
flow is the starting point for calculating FCFF.

Adjustments to Derive Operating Cash Flow from Net Income
The operating cash flow section of the statement of cash flows provides detail on the 
adjustments made in deriving operating cash flow from net income. Exhibit 6 sum-
marizes the common adjustments (other than changes in working capital) to derive 
operating cash flow from net income and indicates whether each item is added to or 
subtracted from net income in arriving at FCFF.

4
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Exhibit 6: Noncash Items and FCFF

Noncash Item
Adjustment to NI to 

Arrive at FCFF

Depreciation expense Added back
Amortization expense and impairment of intangibles Added back
Restructuring charges (expense) Added back
Restructuring charges (income resulting from reversal) Subtracted
Amortization of long-term bond discounts Added back
Amortization of long-term bond premiums Subtracted
Losses on non-operating activity Added back
Gains on non-operating activity Subtracted
Deferred taxes Added back but calls for 

special attention

An adjustment to reported net income is required for any item that was treated as 
an expense in calculating net income on the income statement but did not result in 
an equivalent cash outflow in the reporting period. For example, both depreciation 
and amortization expenses reduce net income, but neither involves a cash outflow in 
the period. Therefore, to derive operating cash flow or FCFF from net income, it is 
necessary to add back these amounts to net income.

Adjustments to eliminate the amount of gains and losses are made for two reasons 
in general. First, such transactions are typically not operating activities (e.g., a sale of 
fixed assets, which is an investing activity), and thus the effects must be removed from 
the operating section of the statement of cash flows. Second, the amount of gain or 
loss reported in the income statement is not necessarily equivalent to the amount of 
cash involved in the transaction. For example, if a company sells a piece of equipment 
with a book value of €60,000 for €100,000, it reports the €40,000 gain as part of net 
income. The €40,000 gain, however, is not equivalent to the transaction’s cash flow 
and, therefore, must be subtracted to derive operating cash flow from net income. 
Further, the €100,000 is a cash flow, and that amount will appear as a component of 
the company’s cash flow for investing activity. Alternatively, if the company had sold 
the equipment with a book value of €60,000 for €40,000 and thus reported a loss of 
€20,000 as part of net income, that amount would be added back in deriving operating 
cash flow and FCFF.

Adjustments to Derive Operating Cash Flow from Net Income 
That May Merit Additional Attention from an Analyst
The item “deferred taxes” in Exhibit 6 requires special attention because deferred 
taxes result from differences in the timing of reporting income and expenses in the 
company’s financial statements and the company’s tax return. The income tax expense 
deducted in arriving at net income for financial reporting purposes is not the same 
as the amount of cash taxes paid. Over time, these differences between book income 
and taxable income should offset each other and have no impact on aggregate cash 
flows. Generally, if the analyst’s purpose is forecasting and, therefore, identifying 
the persistent components of FCFF, then the analyst should not add back deferred 
tax changes that are expected to reverse in the near future. In some circumstances, 
however, a company may be able to consistently defer taxes until a much later date. If 
a company is growing and has the ability to indefinitely defer its tax liability, adding 
back deferred taxes to net income is warranted. Nevertheless, an acquirer must be 
aware that these taxes may be payable at some time in the future.
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Similarly, companies often record expenses (e.g., restructuring charges) for finan-
cial reporting purposes that are not deductible for tax purposes or record revenues 
that are taxable in the current period but not yet recognized for financial reporting 
purposes. In these cases, taxable income exceeds financial statement income, so cash 
outflows for current tax payments are greater than the taxes reported in the income 
statement. This situation results in a deferred tax asset and a necessary adjustment to 
subtract that amount in deriving operating cash flow from net income. If, however, the 
deferred tax asset is expected to reverse in the near future, to avoid underestimating 
future cash flows, the analyst should not subtract the deferred tax asset in a cash 
flow forecast. If the company is expected to have these charges on a continual basis, 
however, a subtraction that will lower the forecast of future cash flows is warranted.

A second area that may warrant an analyst’s attention to the adjustments made in 
derivation of operating cash flow from net income pertains to employee share-based 
compensation (stock options). Under both IFRS and US GAAP, companies must 
record in the income statement an expense for options provided to employees. The 
granting and expensing of options themselves do not result in a cash outflow and 
are thus a noncash charge; however, the granting of options has long-term cash flow 
implications. When the employee exercises the option, the company receives some 
cash related to the exercise price of the option at the strike price. This cash flow is 
considered a financing cash flow. Also, in some cases, a company receives a tax benefit 
from issuing options, which could increase operating cash flow but not net income. 
Both IFRS and US GAAP require that a portion of the tax effect be recorded as a 
financing cash flow rather than an operating cash flow in the statement of cash flows. 
Analysts should review the statement of cash flows and footnotes to determine the 
impact of options on operating cash flows. If these cash flows are not expected to 
persist in the future, analysts should not include them in their forecasts of cash flows. 
Analysts should also consider the impact of stock options on the number of shares 
outstanding. When computing equity value, analysts may want to use the number of 
shares expected to be outstanding (based on the exercise of employee stock options) 
rather than the number currently outstanding.

Finally, an analyst may benefit from a careful examination of adjustments in 
developing expectations about the sustainability of free cash flow. When any financial 
forecast is developed by using historical amounts as a baseline, it is necessary to ensure 
that the baseline amounts are not distorted by non-recurring items. Similarly, when 
a forecast of free cash flows is developed using historical amounts of FCFF or FCFE 
as a baseline, it is necessary to ensure that the baseline amounts are not distorted by 
non-recurring items. Example 4 is a historical case that is adapted to illustrate issues 
that an analyst may face when forecasting free cash flows. Specifically, the example 
illustrates that when forecasting cash flows for valuation purposes, analysts should 
consider the sustainability of historical working capital effects on free cash flow.

EXAMPLE 4

Sustainability of Working Capital Effects on Free Cash 
Flow
Duplico Holdings PLC has operations in Ireland, the United Kingdom, Continental 
Europe, and Morocco. The operating activities section of its statement of cash 
flows and a portion of the investing activities section are presented in Exhibit 
7. The statement of cash flows was prepared in accordance with IFRS.
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Exhibit 7: Duplico Holdings PLC Excerpt from Statement of Cash Flows (Euros in Millions)
 

 

  Year Ended 31 March

  2022 2021 2020

Operating activities      
Profit before tax 633.0 420.9 341.0
Adjustments to reconcile profits before tax to net cash provided by operating 
activities

     

Depreciation 309.2 277.7 235.4
Increase in inventories (0.1) (0.2) (0.4)
Increase in trade receivables (0.9) (6.3) (2.5)
Decrease (increase) in other current assets 34.5 (20.9) 11.6
Increase (decrease) in trade payables 30.4 (3.2) 21.3
Increase in accrued expenses 11.6 135.0 189.7
Increase (decrease) in other creditors 19.7 (10.0) 30.1
Increase (decrease) in maintenance provisions 6.6 (7.9) 30.7
Gain on disposal of property, plant, and equipment (10.4) — (2.0)
Loss on impairment of available-for-sale financial asset — — 13.5
Decrease (increase) in interest receivable — 1.6 (1.2)
Increase (decrease) in interest payable 1.1 2.3 (0.5)
Retirement costs (0.1) (0.1) (0.1)
Share-based payments (0.7) 3.3 4.9
Income tax paid (13.6) (5.9) —
Net cash provided by operating activities 1,020.3 786.3 871.5
Investing activities      
Capital expenditure (purchase of property, plant, and equipment) (317.6) (897.2) (997.8)

 

Analysts predict that as Duplico grows in the coming years, depreciation 
expense will increase substantially. Based on the information given, address 
the following:

1. Contrast reported depreciation expense to reported capital expenditures, 
and describe the implications of future growth in depreciation expense 
(all else being equal) for future net income and future cash from operating 
activities.

Solution:
In the 2020–22 period, the amount of depreciation expense relative to the 
amount of capital expenditures changed significantly. For example, in 2022, 
capital expenditures of €317.6 million were just slightly more than the 
€309.2 million depreciation expense. In 2020, capital expenditures of €997.8 
million were over 4 times more than depreciation charges of €235.4 million. 
The rate of growth in depreciation expense will be highly dependent on 
future capital expenditures.
In calculating net income, depreciation is a deduction. Therefore, as depre-
ciation expense increases in the coming years, net income will decrease. 
Specifically, net income will be reduced by (Depreciation expense) × (1 – 
Tax rate). In calculating CFO, however, depreciation is added back in full 
to net income. The difference between depreciation expense—the amount 
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added back to net income to calculate CFO—and the amount by which net 
income is reduced by depreciation expense is (Tax rate) × (Depreciation 
expense), which represents a positive increment to CFO. Thus, the projected 
increase in depreciation expense is a negative for future net income but a 
positive for future CFO. (At worst, if the company operates at a loss, depre-
ciation is neutral for CFO.)

2. Explain the effects on free cash flow to equity of changes in 2022 in work-
ing capital accounts, such as inventory, accounts receivable, and accounts 
payable, and comment on the long-term sustainability of such changes.

Solution:
In 2022, the increases in inventory and accounts receivable (“trade receiv-
ables”) resulted in negative adjustments to net income (i.e., the changes 
reduced cash flow relative to net income). The adjustments are negative be-
cause increases in these accounts are a use of cash. On the current liabilities 
side, the increase in trade payables, accrued expenses, and “other creditors” 
are added back to net income and are sources of cash because such increas-
es represent increased amounts for which cash payments have yet to be 
made. Because CFO is a component of FCFE, the items that had a positive 
(negative) effect on CFO also have a positive (negative) effect on FCFE.
Although not the case here, declining balances for assets, such as inventory, 
or for liabilities, such as accounts payable, are not sustainable indefinitely. 
In the extreme case, the balance declines to zero and no further reduction 
is possible. Given the growth in its net income and the expansion of PP&E 
evidenced by capital expenditures, Duplico appears to be growing and inves-
tors should expect its working capital requirements to grow accordingly.

COMPUTING FCFE FROM FCFF

explain the ownership perspective implicit in the FCFE approach

calculate FCFF and FCFE

describe approaches for forecasting FCFF and FCFE

FCFE is cash flow available to equity holders only. To find FCFE, therefore, we must 
reduce FCFF by the after-tax value of interest paid to debtholders and add net borrow-
ing (which is debt issued less debt repaid over the period for which one is calculating 
free cash flow):

   
Free cash flow to equity = Free cash flow to the firm

      Less  :  Interest expense ×    (  1 − Tax rate )         
Plus  :  Net borrowing,

   

or
 FCFE = FCFF – Int(1 – Tax rate) + Net borrowing. (9)

5
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As Equation 9 shows, FCFE is found by starting from FCFF, subtracting after-tax 
interest expenses, and adding net new borrowing. The analyst can also find FCFF 
from FCFE by making the opposite adjustments—by adding after-tax interest expenses 
and subtracting net borrowing: FCFF = FCFE + Int(1 − Tax rate) − Net borrowing.

Exhibit 8 uses the values for FCFF for Cane Distribution calculated in Example 3 
to show the calculation of FCFE when starting with FCFF. To calculate FCFE in this 
manner, we subtract after-tax interest expense from FCFF and then add net borrowing 
(equal to new debt borrowing minus debt repayment).

Exhibit 8: Calculating FCFE from FCFF

  Years Ending 31 December

  2018 2019 2020

Free cash flow to the firm 97.50 107.26 117.97
   Interest paid × (1 − Tax rate) (10.98) (12.08) (13.28)
   New debt borrowing 22.40 24.64 27.10
   Debt repayment (0) (0) (0)
Free cash flow to equity 108.92 119.82 131.79

To reiterate, FCFE is the cash flow available to common stockholders—the cash 
flow remaining after all operating expenses (including taxes) have been paid, capital 
investments have been made, and other transactions with other suppliers of capital 
have been carried out. The company’s other capital suppliers include creditors, such 
as bondholders, and preferred stockholders. The cash flows (net of taxes) that arise 
from transactions with creditors and preferred stockholders are deducted from FCFF 
to arrive at FCFE.

FCFE is the amount that the company can afford to pay out as dividends. In actuality, 
for various reasons companies often pay out substantially more or substantially less 
than FCFE, so FCFE often differs from dividends paid. One reason for this difference 
is that the dividend decision is a discretionary decision of the board of directors. Most 
corporations “manage” their dividends; they prefer to raise them gradually over time, 
partly because they do not want to cut dividends. Many companies raise dividends 
slowly even when their earnings are increasing rapidly, and companies often maintain 
their current dividends even when their profitability has declined. Consequently, 
earnings are much more volatile than dividends.

In Equations 7 and 8, we showed the calculation of FCFF starting with, respec-
tively, net income and cash flow from operations. As Equation 9 showed, FCFE = 
FCFF − Int(1 − Tax rate) + Net borrowing. By subtracting after-tax interest expense 
and adding net borrowing to Equations 7 and 8, we have equations to calculate FCFE 
starting with, respectively, net income and CFO:

 FCFE = NI + NCC − FCInv − WCInv + Net borrowing. (10)

 FCFE = CFO − FCInv + Net borrowing. (11)

Example 5 illustrates how to adjust net income or CFO to find FCFF and FCFE.
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EXAMPLE 5

Adjusting Net Income or CFO to Find FCFF and FCFE
The balance sheet, income statement, and statement of cash flows for the Pitts 
Corporation are shown in Exhibit 9. Note that the statement of cash flows follows 
a convention according to which the positive numbers of $400 million and $85 
million for “cash used for investing activities” and “cash used for financing activi-
ties,” respectively, indicate outflows and thus amounts to be subtracted. Analysts 
will also encounter a convention in which the value “(400)” for “cash provided by 
(used for) investing activities” would be used to indicate a subtraction of $400.

 

Exhibit 9: Financial Statements for Pitts Corporation (in Millions, 
Except for Per-Share Data)

 

 

    Year Ended 31 December

Balance Sheet   2019   2020

Assets        
Current assets        
Cash and equivalents   $190   $200
Accounts receivable   560   600
Inventory   410   440
Total current assets   1,160   1,240
Gross fixed assets   2,200   2,600
Accumulated depreciation   (900)   (1,200)
Net fixed assets   1,300   1,400
Total assets   $2,460   $2,640

 

 

Liabilities and shareholders’ equity 
Current liabilities

       

Accounts payable   $285   $300
Notes payable   200   250
Accrued taxes and expenses   140   150
Total current liabilities   625   700
Long-term debt   865   890
Common stock   100   100
Additional paid-in capital   200   200
Retained earnings   670   750
   Total shareholders’ equity   970   1,050
Total liabilities and shareholders’ 
equity

 
$2,460

 
$2,640

         
 

 

Statement of Income Year Ended 31 
December   2020    

Total revenues   $3,000    
Operating costs and expenses   2,200    
EBITDA   800    
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Statement of Income Year Ended 31 
December   2020    

Depreciation   300    
Operating income (EBIT)   500    
Interest expense   100    
Income before tax   400    
Taxes (at 40%)   160    
Net income   $ 240    
Dividends   $ 160    
Change in retained earnings (calculated 
as net income minus dividends)

 
$ 80

 
 

Earnings per share (EPS)   $0.48    
Dividends per share   $0.32    

 

 

Statement of Cash Flows Year Ended 31 
December   2020    

Operating activities        
Net income   $240    
Adjustments        
   Depreciation   300    
   Changes in working capital        
   Accounts receivable   (40)    
   Inventories   (30)    
   Accounts payable   15    
   Accrued taxes and expenses   10    
   Cash provided by operating activities   $495    
Investing activities        
Purchases of fixed assets   400    
   Cash used for investing activities   $400    
Financing activities        
Notes payable   (50)    
Long-term financing issuances   (25)    
Common stock dividends   160    
   Cash used for financing activities   $85    
         
Cash and equivalents increase (decrease)   10    
Cash and equivalents at beginning of year   190    
Cash and equivalents at end of year   $200    
Supplemental cash flow disclosures        
Interest paid   $100    
Income taxes paid   $160    

 

Note that the Pitts Corporation had net income of $240 million in 2020. 
Show the calculations required to do each of the following:
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1. Calculate FCFF starting with the net income figure.

Solution:
The analyst can use Equation 7 to find FCFF from net income (amounts are 
in millions):

 

Net income available to common shareholders $240
Plus: Net noncash charges 300
Plus: Interest expense × (1 − Tax rate) 60
Less: Investment in fixed capital 400
Less: Investment in working capital 45
   Free cash flow to the firm $155

 

In the format shown and throughout the solutions, “Less: . . . x” is interpret-
ed as “subtract x.”
This equation can also be written as

 FCFF = NI + NCC + Int(1 − Tax rate) − FCInv − WCInv

 = 240 + 300 + 60 − 400 − 45 = $155 million.

Some of these items need explanation. Capital spending is $400 million, 
which is the increase in gross fixed assets shown on the balance sheet and in 
capital expenditures shown as an investing activity in the statement of cash 
flows. The increase in working capital is $45 million, which is the increase 
in accounts receivable of $40 million ($600 million − $560 million) plus the 
increase in inventories of $30 million ($440 million − $410 million) minus 
the increase in accounts payable of $15 million ($300 million − $285 million) 
minus the increase in accrued taxes and expenses of $10 million ($150 
million − $140 million). When finding the increase in working capital, we 
ignore cash because the change in cash is what we are calculating. We also 
ignore short-term debt, such as notes payable, because such debt is part 
of the capital provided to the company and is not considered an operating 
item. The after-tax interest cost is the interest expense times (1 − Tax rate): 
$100 million × (1 − 0.40) = $60 million. The values of the remaining items in 
Equation 7 can be taken directly from the financial statements.

2. Calculate FCFE starting from the FCFF calculated in Part 1.

Solution:
Finding FCFE from FCFF can be done with Equation 9:

 

Free cash flow to the firm $155
Less: Interest expense × (1 − Tax rate)  60
Plus: Net borrowing  75
   Free cash flow to equity $170

 

Or it can be done by using the equation

 FCFE = FCFF − Int(1 − Tax rate) + Net borrowing

 = 155 − 60 + 75 = $170 million.
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3. Calculate FCFE starting with the net income figure.

Solution:
The analyst can use Equation 10 to find FCFE from NI.

 

Net income available to common shareholders $240
Plus: Net noncash charges 300
Less: Investment in fixed capital 400
Less: Investment in working capital 45
Plus: Net borrowing 75
   Free cash flow to equity $170

 

Or the analyst can use the equation

 FCFE = NI + NCC − FCInv − WCInv + Net borrowing

 = 240 + 300 − 400 − 45 + 75 = $170 million.

Because notes payable increased by $50 million ($250 million − $200 
million) and long-term debt increased by $25 million ($890 million − $865 
million), net borrowing is $75 million.

4. Calculate FCFF starting with CFO.

Solution:
Equation 8 can be used to find FCFF from CFO:

 

Cash flow from operations $495
Plus: Interest expense × (1 − Tax rate) 60
Less: Investment in fixed capital 400
   Free cash flow to the firm $155

 

Or

 FCFF = CFO + Int(1 − Tax rate) − FCInv

 = 495 + 60 − 400 = $155 million.

5. Calculate FCFE starting with CFO.

Solution:
Equation 11 can be used to find FCFE from CFO:

 

Cash flow from operations $495
Less: Investment in fixed capital 400
Plus: Net borrowing 75
   Free cash flow to equity $170

 

Or

 FCFE = CFO − FCInv + Net borrowing
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 = 495 − 400 + 75 = $170 million.

FCFE is usually less than FCFF. In this example, however, FCFE ($170 
million) exceeds FCFF ($155 million) because external borrowing was large 
during this year.

FINDING FCFF AND FCFE FROM EBITA OR EBITDA

explain the appropriate adjustments to net income, earnings 
before interest and taxes (EBIT), earnings before interest, taxes, 
depreciation, and amortization (EBITDA), and cash flow from 
operations (CFO) to calculate FCFF and FCFE
calculate FCFF and FCFE

FCFF and FCFE are most frequently calculated from a starting basis of net income 
or CFO (as shown earlier). Two other starting points are EBIT and EBITDA from the 
income statement.

To show the relationship between EBIT and FCFF, we start with Equation 7 and 
assume that the only noncash charge (NCC) is depreciation (Dep):

 FCFF = NI + Dep + Int(1 – Tax rate) – FCInv – WCInv.

Net income (NI) can be expressed as
 NI = (EBIT – Int)(1 – Tax rate) = EBIT(1 – Tax rate) – Int(1 – Tax rate).

Substituting this equation for NI in Equation 7, we have
 FCFF = EBIT(1 – Tax rate) + Dep – FCInv – WCInv. (12)

To get FCFF from EBIT, we multiply EBIT by (1 − Tax rate), add back depreciation, 
and then subtract the investments in fixed capital and working capital.

The relationship between FCFF and EBITDA can also be easily shown. Net income 
can be expressed as

 NI = (EBITDA – Dep – Int)(1 – Tax rate)

 = EBITDA(1 – Tax rate) – Dep(1 – Tax rate) – Int(1 – Tax rate).

Substituting this equation for NI in Equation 7 results in
 FCFF = EBITDA(1 – Tax rate) + Dep(Tax rate) – FCInv – WCInv. (13)

FCFF equals EBITDA times (1 − Tax rate) plus depreciation times the tax rate 
minus investments in fixed capital and working capital. In comparing Equation 12 
and Equation 13, note the difference in how depreciation is handled.

Many adjustments for noncash charges that are required to calculate FCFF when 
starting from net income are not required when starting from EBIT or EBITDA. In 
the calculation of net income, many noncash charges are made after computing EBIT 
or EBITDA, so they do not need to be added back when calculating FCFF based on 
EBIT or EBITDA. Another important consideration is that some noncash charges, 
such as depreciation, are tax deductible. A noncash charge that affects taxes must 
be accounted for.

6
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In summary, in calculating FCFF from EBIT or EBITDA, whether an adjustment 
for a noncash charge is needed depends on where in the income statement the charge 
has been deducted; furthermore, the form of any needed adjustment depends on 
whether the noncash charge is a tax-deductible expense.

We can also calculate FCFE (instead of FCFF) from EBIT or EBITDA. An easy way 
to obtain FCFE based on EBIT or EBITDA is to use Equation 12 (the expression for 
FCFF in terms of EBIT) or Equation 13 (the expression for FCFF in terms of EBITDA), 
respectively, and then subtract Int(1 − Tax rate) and add net borrowing because FCFE 
is related to FCFF as follows (see Equation 9):

 FCFE = FCFF – Int(1 – Tax rate) + Net borrowing.

Example 6 uses the Pitts Corporation financial statements to find FCFF and FCFE 
from EBIT and EBITDA.

EXAMPLE 6

Adjusting EBIT and EBITDA to Find FCFF and FCFE
The Pitts Corporation (financial statements provided in Example 5) had EBIT of 
$500 million and EBITDA of $800 million in 2020. Show the adjustments that 
would be required to find FCFF and FCFE:

1. Starting from EBIT.

Solution:
To get FCFF from EBIT using Equation 12, we carry out the following (in 
millions):

 

EBIT(1 − Tax rate) = 500(1 − 0.40) $300
Plus: Net noncash charges 300
Less: Net investment in fixed capital 400
Less: Net increase in working capital 45
   Free cash flow to the firm $155

 

Or

   
FCFF = EBIT   (  1 − Tax rate )     + Dep − FCInv − WCInv

      
= 500   (  1 − 0.40 )     + 300 − 400 − 45 = $155 million.

   

To obtain FCFE, make the appropriate adjustments to FCFF:

   
FCFE = FCFF − Int   (  1 − Tax rate )     + Net borrowing

      
= 155 − 100   (  1 − 0.40 )     + 75 = $170 million.

   

2. Starting from EBITDA.

Solution:
To obtain FCFF from EBITDA using Equation 13, we do the following (in 
millions):

 

EBITDA(1 − Tax rate) = $800(1 − 0.40) $480
Plus: Dep(Tax rate) = $300(0.40) 120
Less: Net investment in fixed capital 400
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Less: Net increase in working capital 45
   Free cash flow to the firm $155

 

Or

   
FCFF = EBITDA   (  1 − Tax rate )     + Dep   (  Tax rate )     − FCInv − WCInv

       
= 800   (  1 − 0.40 )     + 300   (  0.40 )     − 400 − 45 = $155 million.

   

Again, to obtain FCFE, make the appropriate adjustments to FCFF:

   
FCFE = FCFF − Int   (  1 − Tax rate )     + Net borrowing

      
= 155 − 100   (  1 − 0.40 )     + 75 = $170 million.

   

FCFF AND FCFE ON A USES-OF-FREE-CASH-FLOW 
BASIS

calculate FCFF and FCFE

explain how dividends, share repurchases, share issues, and changes 
in leverage may affect future FCFF and FCFE

Prior sections illustrated the calculation of FCFF and FCFE from various income 
or cash flow starting points (e.g., net income or cash flow from operations). Those 
approaches to calculating free cash flow can be characterized as showing the sources 
of free cash flow. An alternative perspective examines the uses of free cash flow. In 
the context of calculating FCFF and FCFE, analyzing free cash flow on a uses basis 
serves as a consistency check on the sources calculation and may reveal information 
relevant to understanding a company’s capital structure policy or cash position.

In general, a firm has the following alternative uses of positive FCFF: (1) retain 
the cash and thus increase the firm’s balances of cash and marketable securities; (2) 
use the cash for payments to providers of debt capital (i.e., interest payments and 
principal payments in excess of new borrowings); and (3) use the cash for payments 
to providers of equity capital (i.e., dividend payments and/or share repurchases in 
excess of new share issuances). Similarly, a firm has the following general alternatives 
for covering negative free cash flows: draw down cash balances, borrow additional 
cash, or issue equity.

The effects on the company’s capital structure of its transactions with capital pro-
viders should be noted. For a simple example, assume that free cash flows are zero and 
that the company makes no change to its cash balances. Obtaining cash via net new 
borrowings and using the cash for dividends or net share repurchases will increase the 
company’s leverage, whereas obtaining cash from net new share issuances and using 
that cash to make principal payments in excess of new borrowings will reduce leverage.

We calculate uses of FCFF as follows:
Uses of FCFF =

Increases (or minus decreases) in cash balances
Plus: Net payments to providers of debt capital, which are calculated as:

 ● Plus: Interest expense × (1 – Tax rate).

7
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 ● Plus: Repayment of principal in excess of new borrowing (or minus new 
borrowing in excess of debt repayment if new borrowing is greater).

Plus: Payments to providers of equity capital, which are calculated as:

 ● Plus: Cash dividends.
 ● Plus: Share repurchases in excess of share issuance (or minus new share 

issuance in excess of share repurchases if share issuance is greater).

Uses of FCFF must equal sources of FCFF as previously calculated.
Free cash flows to equity reflect free cash flows to the firm net of the cash used for 

payments to providers of debt capital. Accordingly, we can calculate FCFE as follows:
Uses of FCFE =

Increases (or decreases) in cash balances
Plus: Payments to providers of equity capital, which are calculated as:

 ● Plus: Cash dividends.
 ● Plus: Share repurchases in excess of share issuance (or minus new share 

issuance in excess of share repurchases if share issuance is greater).

Again, the uses of FCFE must equal the sources of FCFE (calculated previously).
To illustrate the equivalence of sources and uses of FCFF and FCFE for the Pitts 

Corporation, whose financial statements are given in Exhibit 9 in Example 5, note 
the following for 2020:

 ■ The increase in the balance of cash and equivalents was $10, calculated as 
$200 – $190.

 ■ After-tax interest expense was $60, calculated as Interest expense × (1 – Tax 
rate) = $100 × (1 – 0.40).

 ■ Net borrowing was $75, calculated as increase in borrowing minus repay-
ment of debt = $50 (increase in notes payable) + $25 (increase in long-term 
debt).

 ■ Cash dividends totaled $160.
 ■ Share repurchases and issuance both equaled $0.

FCFF, previously calculated, was $155. Pitts Corporation used the FCFF as follows 
(note that payments of principal to providers of debt capital in excess of new borrow-
ings are a use of free cash flow. Here, the corporation did not use its free cash flow 
to repay debt; rather, it borrowed new debt, which increased the cash flows available 
to be used for providers of equity capital):

Increase in balance of cash and cash equivalents $10
Plus: After-tax interest payments to providers of debt capital $60
Minus: New borrowing ($75)
Plus: Payments of dividends to providers of equity capital $160
Plus: Share repurchases in excess of share issuances (or minus new share 

issuance in excess of share repurchases)
$0

Total uses of FCFF $155

FCFE, previously calculated, was $170. Pitts Corporation used the FCFE as follows:

Increase in balance of cash and cash equivalents $10
Plus: Payments of dividends to providers of equity capital $160
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Plus: Share repurchases in excess of share issuances (or minus new 
share issuance in excess of share repurchases)

$0

Total uses of FCFE $170

In summary, an analysis of the uses of free cash flows shows that Pitts Corporation 
was using free cash flows to manage its capital structure by increasing debt. The addi-
tional debt was not needed to cover capital expenditures; the statement of cash flows 
showed that the company’s operating cash flows of $495 were more than adequate to 
cover its capital expenditures of $400. Instead, the additional debt was used, in part, 
to make dividend payments to the company’s shareholders.

FORECASTING FCFF AND FCFE

describe approaches for forecasting FCFF and FCFE

Computing FCFF and FCFE from historical accounting data is relatively straightfor-
ward. In some cases, these data are used directly to extrapolate free cash flow growth 
in a single-stage free cash flow valuation model. On other occasions, however, the 
analyst may expect that the future free cash flows will not bear a simple relationship 
to the past. The analyst who wishes to forecast future FCFF or FCFE directly for such 
a company must forecast the individual components of free cash flow. This section 
extends our previous presentation on computing FCFF and FCFE to the more complex 
task of forecasting FCFF and FCFE.

One method for forecasting free cash flow involves applying some constant growth 
rate to a current level of free cash flow (possibly adjusted, if necessary, to eliminate 
non-recurring components). The simplest basis for specifying the future growth rate 
is to assume that a historical growth rate will also apply to the future. This approach 
is appropriate if a company’s free cash flow has tended to grow at a constant rate 
and if historical relationships between free cash flow and fundamental factors are 
expected to continue. Example 7 asks that the reader apply this approach to the Pitts 
Corporation based on 2020 FCFF of $155 million as calculated in Examples 5 and 6.

EXAMPLE 7

Constant Growth in FCFF
Use Pitts Corporation data to compute its FCFF for the next three years. Assume 
that growth in FCFF remains at the historical levels of 15% a year. The answer 
is as follows (in millions):

 

  2020 Actual 2021 Estimate 2022 Estimate 2023 Estimate

FCFF 155.00 178.25 204.99 235.74
 

 

A more complex approach is to forecast the components of free cash flow. This 
approach is able to capture the complex relationships among the components. One 
popular method is to forecast the individual components of free cash flow—EBIT(1 – 
Tax rate), net noncash charges, investment in fixed capital, and investment in working 
capital. EBIT can be forecasted directly or by forecasting sales and the company’s EBIT 

8
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margin based on an analysis of historical data and the current and expected economic 
environment. Similarly, analysts can base forecasts of capital needs on historical 
relationships between increases in sales and investments in fixed and working capital.

In this discussion, we illustrate a simple sales-based forecasting method for FCFF 
and FCFE based on the following major assumption:

Investment in fixed capital in excess of depreciation (FCInv – Dep) and 
investment in working capital (WCInv) both bear a constant relationship 
to forecast increases in the size of the company as measured by increases 
in sales.

In addition, for FCFE forecasting, we assume that the capital structure represented 
by the debt ratio (DR)—debt as a percentage of debt plus equity—is constant. Under 
that assumption, DR indicates the percentage of the investment in fixed capital in 
excess of depreciation (also called “net new investment in fixed capital”) and in working 
capital that will be financed by debt. This method involves a simplification because 
it considers depreciation as the only noncash charge, so the method does not work 
well when that approximation is not a good assumption.

If depreciation reflects the annual cost for maintaining the existing capital stock, 
the difference between fixed capital investment and depreciation—incremental FCInv—
should be related to the capital expenditures required for growth. In this case, the 
following inputs are needed:

 ■ forecasts of sales growth rates;
 ■ forecasts of the after-tax operating margin (for FCFF forecasting) or profit 

margin (for FCFE forecasting);
 ■ an estimate of the relationship of incremental FCInv to sales increases;
 ■ an estimate of the relationship of WCInv to sales increases; and
 ■ an estimate of DR.

In the case of FCFF forecasting, FCFF is calculated by forecasting EBIT(1 − Tax 
rate) and subtracting incremental fixed capital expenditures and incremental working 
capital expenditures. To estimate FCInv and WCInv, we multiply their past proportion 
to sales increases by the forecasted sales increases. Incremental fixed capital expen-
ditures as a proportion of sales increases are computed as follows:

    
Capital expenditures − Depreciation expense

    _______________________________   Increase in sales  . 

Similarly, incremental working capital expenditures as a proportion of sales 
increases are

    
Increase in working capital

  ___________________  Increase in sales  . 

When depreciation is the only significant net noncash charge, this method yields the 
same results as the previous equations for estimating FCFF or FCFE. Rather than 
adding back all depreciation and subtracting all capital expenditures when starting 
with EBIT(1 – Tax rate), this approach simply subtracts the net capital expenditures 
in excess of depreciation.

Although the recognition may not be obvious, this approach recognizes that capital 
expenditures have two components: those expenditures necessary to maintain existing 
capacity (fixed capital replacement) and those incremental expenditures necessary for 
growth. In forecasting, the expenditures to maintain capacity are likely to be related 
to the current level of sales and the expenditures for growth are likely to be related 
to the forecast of sales growth.
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When forecasting FCFE, analysts often make an assumption that the financing of 
the company involves a “target” debt ratio. In this case, they assume that a specified 
percentage of the sum of (1) net new investment in fixed capital (new fixed capital 
minus depreciation expense) and (2) the increase in working capital is financed based 
on a target DR. This assumption leads to a simplification of FCFE calculations. If we 
assume that depreciation is the only noncash charge, Equation 10, which is FCFE = 
NI + NCC – FCInv – WCInv + Net borrowing, becomes

 FCFE = NI – (FCInv – Dep) – WCInv + Net borrowing. (14)

Note that FCInv – Dep represents the incremental fixed capital expenditure net 
of depreciation. By assuming a target DR, we eliminated the need to forecast net 
borrowing and can use the expression

 Net borrowing = DR(FCInv – Dep) + DR(WCInv).

By using this expression, we do not need to forecast debt issuance and repayment 
on an annual basis to estimate net borrowing. Equation 14 then becomes

 FCFE = NI – (FCInv – Dep) – WCInv + (DR)(FCInv – Dep) + (DR)(WCInv)

or
 FCFE = NI – (1 – DR)(FCInv – Dep) – (1 – DR)(WCInv). (15)

Equation 15 says that FCFE equals NI minus the amount of fixed capital expenditure 
(net of depreciation) and working capital investment that is financed by equity. Again, 
for Equation 15, we have assumed that the only noncash charge is depreciation.

Example 8 and Example 9 illustrate this sales-based method for forecasting free 
cash flow to the firm.

EXAMPLE 8

Free Cash Flow Tied to Sales
Carla Espinosa is an analyst following Pitts Corporation at the end of 2020. From 
the data in Example 5, she can see that the company’s sales for 2020 were $3,000 
million, and she assumes that sales grew by $300 million from 2019 to 2020. 
Espinosa expects Pitts Corporation’s sales to increase by 10% a year thereafter. 
Pitts Corporation is a fairly stable company, so Espinosa expects it to maintain 
its historical EBIT margin and proportions of incremental investments in fixed 
and working capital. Pitts Corporation’s EBIT for 2020 is $500 million, its EBIT 
margin is 16.67% (500/3,000), and its tax rate is 40%.

Note from Pitts Corporation’s 2020 statement of cash flows (Exhibit 9) the 
amount for “purchases of fixed assets” (i.e., capital expenditures) of $400 million 
and depreciation of $300 million. Thus, incremental fixed capital investment 
in 2020 was

   
  
Capital expenditures − Depreciation expense

    _______________________________   Increase in sales  
     

=   400 − 300 _ 300   = 33.33 % .
   

Incremental working capital investment in the past year was

    
Increase in working capital

  ___________________  Increase in sales    =   45 _ 300   = 15 % . 

So, for every $100 increase in sales, Pitts Corporation invests $33.33 in new 
equipment in addition to replacement of depreciated equipment and $15 in 
working capital. Espinosa forecasts FCFF for 2013 as follows (dollars in millions):
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Sales $3,300 Up 10%
EBIT 550 16.67% of sales
EBIT(1 – Tax rate) 330 Adjusted for 40% tax rate
Incremental FC (100) 33.33% of sales increase
Incremental WC (45) 15% of sales increase
FCFF $185  

 

 

This model can be used to forecast multiple periods and is flexible enough to 
allow varying sales growth rates, EBIT margins, tax rates, and rates of incremental 
capital increases.

EXAMPLE 9

Free Cash Flow Growth Tied to Sales Growth
Continuing her work, Espinosa decides to forecast FCFF for the next five years. 
She is concerned that Pitts Corporation will not be able to maintain its historical 
EBIT margin and that the EBIT margin will decline from the current 16.67% to 
14.5% in the next five years. Exhibit 10 summarizes her forecasts.

 

Exhibit 10: Free Cash Flow Growth for Pitts Corporation (Dollars in Millions)
 

 

  Year 1 Year 2 Year 3 Year 4 Year 5

Sales growth 10.00% 10.00% 10.00% 10.00% 10.00%
EBIT margin 16.67% 16.00% 15.50% 15.00% 14.50%
Tax rate 40.00% 40.00% 40.00% 40.00% 40.00%
Incremental FC investment 33.33% 33.33% 33.33% 33.33% 33.33%
Incremental WC investment 15.00% 15.00% 15.00% 15.00% 15.00%
Prior-year sales $3,000.00        
Sales forecast $3,300.00 $3,630.00 $3,993.00 $4,392.30 $4,831.53
EBIT forecast 550.00 580.80 618.92 658.85 700.57
EBIT(1 – Tax rate) 330.00 348.48 371.35 395.31 420.34
Incremental FC (100.00) (110.00) (121.00) (133.10) (146.41)
Incremental WC (45.00) (49.50) (54.45) (59.90) (65.88)
FCFF $185.00 $188.98 $195.90 $202.31 $208.05

 

 

The model need not begin with sales; it could start with net income, cash flow 
from operations, or EBITDA.

A similar model can be designed for FCFE, as shown in Example 10. In the case of 
FCFE, the analyst should begin with net income and must also forecast any net new 
borrowing or net preferred stock issue.
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EXAMPLE 10

Finding FCFE from Sales Forecasts
Espinosa decides to forecast FCFE for the year 2021. She uses the same expec-
tations derived in Example 8. Additionally, she expects the following:

 ■ the net profit margin will remain at 8% (= 240/3,000), and
 ■ the company will finance incremental fixed and working capital invest-

ments with 50% debt—the target DR.

Espinosa’s forecast for 2021 is as follows (dollars in millions):
 

Sales $3,300 Up 10%
NI 264 8.0% of sales
Incremental FC (100) 33.33% of sales increase
Incremental WC (45) 15% of sales increase
Net borrowing 72.50 (100 FCInv + 45 WCInv) × 50%

FCFE $191.50  
 

When the company being analyzed has significant noncash charges other than 
depreciation expense, the approach we have just illustrated will result in a less accurate 
estimate of FCFE than one obtained by forecasting all the individual components of 
FCFE. In some cases, the analyst will have specific forecasts of planned components, 
such as capital expenditures. In other cases, the analyst will study historical relation-
ships, such as previous capital expenditures and sales levels, to develop a forecast.

OTHER ISSUES IN FREE CASH FLOW ANALYSIS

compare the FCFE model and dividend discount models

explain how dividends, share repurchases, share issues, and changes 
in leverage may affect future FCFF and FCFE
evaluate the use of net income and EBITDA as proxies for cash flow 
in valuation

We have already presented a number of practical issues that arise in using free 
cash flow valuation models. Other issues relate to analyst adjustments to CFO, the 
relationship between free cash flow and dividends, and valuation with complicated 
financial structures.

Analyst Adjustments to CFO
Although many corporate financial statements are straightforward, some are not 
transparent (i.e., the quality of the reported numbers and of disclosures is not high). 
Sometimes, difficulties in analysis arise either because of lack of transparency or 
because the companies and their transactions are more complicated than the Pitts 
Corporation example we just provided.

9
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For instance, in many corporate financial statements, the changes in balance sheet 
items (the increase in an asset or the decrease in a liability) differ from the changes 
reported in the statement of cash flows. Financial statements in which the changes in 
the balance sheet working capital accounts do not equal the working capital amounts 
reported on the statement of cash flows are described as lacking “articulation.” 
Research on financial statement non-articulation (which is not an uncommon occur-
rence) identifies several reasons for these differences (Casey, Gao, Kirschenheiter, Li, 
and Pandit 2016; Huefner, Ketz, and Largay 1989; Bahnson, Miller, and Budge 1996; 
Wilkins and Loudder 2000; Hribar and Collins 2002; and Shi and Zhang 2011). Two 
of the factors that can cause discrepancies between changes in balance sheet accounts 
and the changes reported in the statement of cash flows include (1) acquisitions or 
divestitures (and related discontinued operations) and (2) the presence of nondomes-
tic subsidiaries. For example, an increase in an inventory account may result from 
purchases from suppliers (which is an operating activity) or from an acquisition or 
merger with another company that has inventory on its balance sheet (which is an 
investing activity). Discrepancies may also occur from currency translations of the 
earnings of nondomestic subsidiaries.

Particularly for companies with major acquisition or divestiture activity where the 
CFO figure from the statement of cash flows may be distorted by cash flows related 
to financing and/or investing activities, an analyst may need to use greater detail in 
forecasting. For example, the analyst may need to adjust the amount of CFO that is 
used as the starting point for free cash flow calculations. Alternatively, instead of (or 
in addition to) developing a cash flow forecast by extrapolating from reported OCF, an 
analyst might forecast individual components and pay careful attention to the relation 
between sales forecast and forecast of specific working capital items.

Free Cash Flow versus Dividends and Other Earnings 
Components
Many analysts have a strong preference for free cash flow valuation models over divi-
dend discount models. Although one type of model may have no theoretical advantage 
over another type, legitimate reasons to prefer one model can arise in the process 
of applying free cash flow models versus DDMs. First, many corporations pay no, or 
very low, cash dividends. Using a DDM to value these companies is difficult because 
they require forecasts about when dividends will be initiated, the level of dividends 
at initiation, and the growth rate or rates from that point forward. Second, dividend 
payments are at the discretion of the corporation’s board of directors. Therefore, 
they may imperfectly signal the company’s long-run profitability. Some corporations 
clearly pay dividends that are substantially less than their free cash flow, and others 
pay dividends that are substantially more. Finally, as mentioned earlier, dividends are 
the cash flow actually going to shareholders whereas free cash flow to equity is the 
cash flow available to be distributed to shareholders without impairing the company’s 
value. If a company is being analyzed because it is a target for takeover, free cash flow 
is the appropriate cash flow measure; once the company is taken over, the new owners 
will have discretion over how free cash flow is used (including its distribution in the 
form of dividends).

We have defined FCFF and FCFE and presented alternative (equivalent) ways to 
calculate both. So, the reader should have a good idea of what is included in FCFF or 
FCFE but may wonder why some cash flows are not included. Specifically, what role 
do dividends, share repurchases, share issuance, or changes in leverage have on FCFF 
and FCFE? The simple answer is not much. Recall the formulas for FCFF and FCFE:

 FCFF = NI + NCC + Int(1 – Tax rate) – FCInv – WCInv,

and
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 FCFE = NI + NCC – FCInv – WCInv + Net borrowing.

Notice that dividends and share repurchases and issuance are absent from the for-
mulas. The reason is that FCFF and FCFE are the cash flows available to investors 
or to stockholders; dividends and share repurchases are uses of these cash flows. So, 
the simple answer is that transactions between the company and its shareholders 
(through cash dividends, share repurchases, and share issuances) do not affect free 
cash flow. Leverage changes, such as the use of more debt financing, have some impact 
because they increase the interest tax shield (reduce corporate taxes because of the 
tax deductibility of interest) and reduce the cash flow available to equity. In the long 
run, the investing and financing decisions made today will affect future cash flows.

If all the inputs were known and mutually consistent, a DDM and an FCFE model 
would result in identical valuations for a stock. One possibility would be that FCFE 
equals cash dividends each year. Then, both cash flow streams would be discounted 
at the required return for equity and would have the same present value.

Generally, however, FCFE and dividends will differ, but the same economic forces 
that lead to low (high) dividends lead to low (high) FCFE. For example, a rapidly 
growing company with superior investment opportunities will retain a high proportion 
of earnings and pay low dividends. This same company will have high investments 
in fixed capital and working capital and have a low FCFE (which is clear from the 
expression FCFE = NI + NCC – FCInv – WCInv + Net borrowing). Conversely, a 
mature company that is investing relatively little might have high dividends and high 
FCFE. Despite this tendency, however, FCFE and dividends will usually differ.

FCFF and FCFE, as defined here, are measures of cash flow designed for valua-
tion of the firm or its equity. Other definitions of free cash flow frequently appear 
in textbooks, articles, and vendor-supplied databases of financial information on 
public companies. In many cases, these other definitions of free cash flow are not 
designed for valuation purposes and thus should not be used for valuation. Using 
numbers supplied by others without knowing exactly how they are defined increases 
the likelihood of making errors in valuation. As consumers and producers of research, 
analysts should understand (if consumers) or make clear (if producers) the definition 
of free cash flow being used.

Because using free cash flow analysis requires considerable care and understanding, 
some practitioners erroneously use earnings components such as NI, EBIT, EBITDA, 
or CFO in a discounted cash flow valuation. Such mistakes may lead the practitioner 
to systematically overstate or understate the value of a stock. Shortcuts can be costly.

A common shortcut is to use EBITDA as a proxy for the cash flow to the firm. 
Equation 13 clearly shows the differences between EBITDA and FCFF:

 FCFF = EBITDA(1 – Tax rate) + Dep(Tax rate) – FCInv – WCInv.

Depreciation charges as a percentage of EBITDA differ substantially for differ-
ent companies and industries, as does the depreciation tax shield (the depreciation 
charge times the tax rate). Although FCFF captures this difference, EBITDA does not. 
EBITDA also does not account for the investments a company makes in fixed capital 
or working capital. Hence, EBITDA is a poor measure of the cash flow available to the 
company’s investors. Using EBITDA (instead of free cash flow) in a DCF model has 
another important aspect as well: EBITDA is a before-tax measure, so the discount 
rate applied to EBITDA would be a before-tax rate. The WACC used to discount FCFF 
is an after-tax cost of capital.

EBITDA is a poor proxy for free cash flow to the firm because it does not account 
for the depreciation tax shield and the investment in fixed capital and working capital, 
but it is an even poorer proxy for free cash flow to equity. From a stockholder’s per-
spective, additional defects of EBITDA include its failure to account for the after-tax 
interest costs or cash flows from new borrowing or debt repayments. Example 11 
shows the mistakes sometimes made in discussions of cash flows.
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EXAMPLE 11

The Mistakes of Using Net Income for FCFE and EBITDA 
for FCFF

1. A recent job applicant made some interesting comments about FCFE and 
FCFF: “I don’t like the definitions for FCFE and FCFF because they are un-
necessarily complicated and confusing. The best measure of FCFE, the funds 
available to pay dividends, is simply net income. You take the net income 
number straight from the income statement and don’t need to make any 
further adjustments. Similarly, the best measure of FCFF, the funds available 
to the company’s suppliers of capital, is EBITDA. You can take EBITDA 
straight from the income statement, and you don’t need to consider using 
anything else.”

How would you respond to the job applicant’s definition of (1) FCFE and (2) 
FCFF?

Solution:
The FCFE is the cash generated by the business’s operations less the amount 
it must reinvest in additional assets plus the amounts it is borrowing. Equa-
tion 10, which starts with net income to find FCFE, shows these items:

 

Free cash flow to equity = Net income available to common shareholders
    Plus: Net noncash charges
    Less: Investment in fixed capital
    Less: Investment in working capital

    Plus: Net borrowing
 

Net income does not include several cash flows. So, net income tells only 
part of the overall story. Investments in fixed or working capital reduce the 
cash available to stockholders, as do loan repayments. New borrowing in-
creases the cash available. FCFE, however, includes the cash generated from 
operating the business and also accounts for the investing and financing ac-
tivities of the company. Of course, a special case exists in which net income 
and FCFE are the same. This case occurs when new investments exactly 
equal depreciation and the company is not investing in working capital or 
engaging in any net borrowing.

Solution:
Assuming that EBITDA equals FCFF introduces several possible mistakes. 
Equation 13 highlights these mistakes:

 

Free cash flow to the firm = EBITDA(1 – Tax rate)
    Plus: Depreciation(Tax rate)
    Less: Investment in fixed capital

    Less: Investment in working capital
 

The applicant is ignoring taxes, which obviously reduce the cash available to 
the company’s suppliers of capital, and is also ignoring depreciation and the 
investments in fixed capital and working capital.

© CFA Institute. For candidate use only. Not for distribution.

Equation 10
Equation 10
Equation 13


Other Issues in Free Cash Flow Analysis 159

Free Cash Flow and Complicated Capital Structures
For the most part, the discussion of FCFF and FCFE so far has assumed the company 
has a simple capital structure with two sources of capital—namely, debt and equity. 
Including preferred stock as a third source of capital requires the analyst to add terms 
to the equations for FCFF and FCFE to account for the dividends paid on preferred 
stock and for the issuance or repurchase of preferred shares. Instead of including 
those terms in all of the equations, we chose to leave preferred stock out because only 
a few corporations use preferred stock. For companies that do have preferred stock, 
however, the effects of the preferred stock can be incorporated in the valuation models.

For example, in Equation 7, which calculates FCFF starting with net income avail-
able to common shareholders, preferred dividends paid would be added to the cash 
flows to obtain FCFF. In Equation 10, which calculates FCFE starting with net income 
available to common shareholders, if preferred dividends were already subtracted 
when arriving at net income, no further adjustment for preferred dividends would 
be required. Issuing (redeeming) preferred stock increases (decreases) the cash flow 
available to common stockholders, however, so this term would have to be added in. 
The existence of preferred stock in the capital structure has many of the same effects 
as the existence of debt, except that unlike interest payments on debt, preferred stock 
dividends paid are not tax deductible.

Example 12 shows how to calculate WACC, FCFF, and FCFE when the company 
has preferred stock.

EXAMPLE 12

FCFF Valuation with Preferred Stock in the Capital 
Structure
Welch Corporation uses bond, preferred stock, and common stock financing. The 
market value of each of these sources of financing and the before-tax required 
rates of return for each are given in Exhibit 11:

 

Exhibit 11: Welch Corporation Capital Structure (Dollars in Millions)
 

 

  Market Value ($)   Required Return (%)

Bonds   400     8.0
Preferred stock   100     8.0
Common stock   500     12.0
Total   1,000      

 

Other financial information (dollars in millions):

 ■ Net income available to common shareholders = $110.
 ■ Interest expenses = $32.
 ■ Preferred dividends = $8.
 ■ Depreciation = $40.
 ■ Investment in fixed capital = $70.
 ■ Investment in working capital = $20.
 ■ Net borrowing = $25.
 ■ Tax rate = 30%.
 ■ Stable growth rate of FCFF = 4.0%.
 ■ Stable growth rate of FCFE = 5.4%.
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1. Calculate Welch Corporation’s WACC.

Solution:
Based on the weights and after-tax costs of each source of capital, the 
WACC is

  WACC =   400 _ 1, 000  8 %    (  1 − 0.30 )     +   100 _ 1, 000  8 %  +   500 _ 1, 000  12 %  = 9.04 % . 

2. Calculate the current value of FCFF.

Solution:
If the company did not issue preferred stock, FCFF would be

 FCFF = NI + NCC + Int(1 – Tax rate) – FCInv – WCInv.

If preferred stock dividends have been paid (and net income is income avail-
able to common shareholders), the preferred dividends must be added back 
just as after-tax interest expenses are. The modified equation (including 
preferred dividends) for FCFF is

 FCFF = NI + NCC + Int(1 – Tax rate) + Preferred dividends – FCInv – WCInv.

For Welch Corporation, FCFF is

 FCFF = 110 + 40 + 32(1 – 0.30) + 8 – 70 – 20 = $90.4 million.

3. Based on forecasted Year 1 FCFF, what is the total value of Welch Corpora-
tion and the value of its equity?

Solution:
The total value of the firm is

   
Firm value =   FCFF1 _ WACC − g   =   

90.4(1.04)
 _ 0.0904 − 0.04  

     
=   94.016 _ 0.0504   = $1, 865.40 million.

   

The value of (common) equity is the total value of the company minus the 
value of debt and preferred stock:

 Equity = 1,865.40 – 400 – 100 = $1,365.40 million.

4. Calculate the current value of FCFE.

Solution:
With no preferred stock, FCFE is

 FCFE = NI + NCC – FCInv – WCInv + Net borrowing.

If the company has preferred stock, the FCFE equation is essentially the 
same. Net borrowing in this case is the total of new debt borrowing and net 
issuances of new preferred stock. For Welch Corporation, FCFE is

 FCFE = 110 + 40 – 70 – 20 + 25 = $85 million.
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5. Based on forecasted Year 1 FCFE, what is the value of equity?

Solution:
Valuing FCFE, which is growing at 5.4%, produces a value of equity of

  Equity =   
 FCFE  1  

 _ r − g   =   85   (  1.054 )     _ 0.12 − 0.054   =   89.59 _ 0.066   = $1, 357.42 million. 

Paying cash dividends on common stock does not affect FCFF or FCFE, which 
are the amounts of cash available to all investors or to common stockholders. It is 
simply a use of the available cash. Share repurchases of common stock also do not 
affect FCFF or FCFE. Share repurchases are, in many respects, a substitute for cash 
dividends. Similarly, issuing shares of common stock does not affect FCFF or FCFE.

Changing leverage (changing the amount of debt financing in the company’s cap-
ital structure), however, does have some effects on FCFE particularly. An increase in 
leverage will not affect FCFF (although it might affect the calculations used to arrive 
at FCFF). An increase in leverage affects FCFE in two ways. In the year the debt is 
issued, it increases the FCFE by the amount of debt issued. After the debt is issued, 
FCFE is then reduced by the after-tax interest expense.

In this section, we have discussed the concepts of FCFF and FCFE and their esti-
mation. The next section presents additional valuation models that use forecasts of 
FCFF or FCFE to value the firm or its equity. These free cash flow models are similar 
in structure to dividend discount models, although the analyst must face the reality 
that estimating free cash flows is more time-consuming than estimating dividends.

FREE CASH FLOW MODEL VARIATIONS

explain the use of sensitivity analysis in FCFF and FCFE valuations

This section presents several extensions of the free cash flow models presented ear-
lier. In many cases, especially when inflation rates are volatile, analysts will value real 
cash flows instead of nominal values. As with dividend discount models, free cash 
flow models are sensitive to the data inputs, so analysts routinely perform sensitivity 
analyses of their valuations.

Earlier, we presented the single-stage free cash flow model, which has a constant 
growth rate. In the following, we use the single-stage model to address selected val-
uation issues; we then present multistage free cash flow models.

An International Application of the Single-Stage Model
Valuation by using real (inflation-adjusted) values instead of nominal values has much 
appeal when inflation rates are high and volatile. Many analysts use this adaptation 
for both domestic and nondomestic stocks, but the use of real values is especially 
helpful for valuing international stocks. Special challenges to valuing equities from 
multiple countries include (1) incorporating economic factors—such as interest rates, 
inflation rates, and growth rates—that differ among countries and (2) dealing with 
varied accounting standards. Furthermore, performing analyses in multiple countries 
challenges the analyst—particularly a team of analysts—to use consistent assumptions 
for all countries.
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Several securities firms have adapted the single-stage FCFE model to address 
some of the challenges of international valuation. They choose to analyze companies 
by using real cash flows and real discount rates instead of nominal values. To estimate 
real discount rates, they use a modification of the build-up method mentioned earlier 
under the topic of return concepts. Starting with a “country return,” which is a real 
required rate of return for stocks from a particular country, they then make adjust-
ments to the country return for the stock’s industry, size, and leverage:

Country return (real)   x.xx%  
+/– Industry adjustment   x.xx%  
+/– Size adjustment   x.xx%  
+/– Leverage adjustment   x.xx%  

Required rate of return (real)   x.xx%  

The adjustments in the model should have sound economic justification. They should 
reflect factors expected to affect the relative risk and return associated with an 
investment.

The securities firms making these adjustments predict the growth rate of FCFE 
also in real terms. The firms supply their analysts with estimates of the real economic 
growth rate for each country, and each analyst chooses a real growth rate for the stock 
being analyzed that is benchmarked against the real country growth rate. This approach 
is particularly useful for countries with high or variable inflation rates.

The value of the stock is found with an equation essentially like Equation 6 except 
that all variables in the equation are stated in real terms:

   V  0   =   
 FCFE  0     (  1 +  g  real   )    

  _____________   r  real   −  g  real    . 

Whenever real discount rates and real growth rates can be estimated more reliably 
than nominal discount rates and nominal growth rates, this method is worth using. 
Example 13 shows how this procedure can be applied.

EXAMPLE 13

Using Real Cash Flows and Discount Rates for 
International Stocks
Mukamba Ventures is a consumer staples company headquartered in Kinshasa, 
Democratic Republic of the Congo. Although the company’s cash flows have 
been volatile, an analyst has estimated a per-share normalized FCFE of 1,400 
Congolese francs (CDF) for the year just ended. The real country return for 
the Democratic Republic of the Congo is 7.30%; adjustments to the country 
return for Mukamba Ventures are an industry adjustment of +0.80%, a size 
adjustment of –0.33%, and a leverage adjustment of –0.12%. The long-term real 
growth rate for the Democratic Republic of the Congo is estimated to be 3.0%, 
and the real growth rate of Mukamba Ventures is expected to be about 0.5% 
below the country rate. The real required rate of return for Mukamba Ventures 
is calculated as follows:

 

Country return (real) 7.30%
Industry adjustment + 0.80%
Size adjustment – 0.33%
Leverage adjustment – 0.12%
Required rate of return 7.65%
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The real growth rate of FCFE is expected to be 2.5% (3.0% − 0.5%), so the value 
of one share is

   V  0   =   
 FCFE  0     (  1 +  g  real   )    

  ______________   r  real   −  g  real     =   1, 400   (  1.025 )      ___________  0.0765 − 0.025   =   1, 435 _ 0.0515   = CDF27, 864. 

Sensitivity Analysis of FCFF and FCFE Valuations
In large measure, growth in FCFF and in FCFE depends on a company’s future prof-
itability. Sales growth and changes in net profit margins dictate future net profits. 
Sales growth and profit margins depend on the growth phase of the company and the 
profitability of the industry. A highly profitable company in a growing industry can 
enjoy years of profit growth. Eventually, however, its profit margins are likely to be 
eroded by increased competition; sales growth is also likely to abate because of fewer 
opportunities for expansion of market size and market share. Growth rates and the 
duration of growth are difficult to forecast.

The base-year values for the FCFF and FCFE growth models are also critical. 
Given the same required rates of return and growth rates, the value of the firm or 
the value of equity will increase or decrease proportionately with the initial value of 
FCFF or FCFE used.

To examine how sensitive the final valuation is to changes in each of a valuation 
model’s input variables, analysts can perform a sensitivity analysis. Some input vari-
ables have a much larger impact on stock valuation than others. Example 14 shows 
the sensitivity of the valuation of Petroleo Brasileiro to four input variables.

EXAMPLE 14

Sensitivity Analysis of an FCFE Valuation

1. Antonio Sousa is valuing the equity of Petroleo Brasileiro, commonly known 
as Petrobras, by using the single-stage (constant-growth) FCFE model. Es-
timated FCFE per share for the year just ended is 2.59 Brazilian reals (BRL). 
Sousa’s best estimates of input values for the analysis are as follows:

 ■ The FCFE growth rate is 7.0%.
 ■ The risk-free rate is 8.9%.
 ■ The equity risk premium is 5.3%.
 ■ Beta is 1.4.

Using the capital asset pricing model (CAPM), Sousa estimates that the 
required rate of return for Petrobras is

  r = E   (   R  i   )     =  R  F   +  β  i     [  E   (   R  M   )     −  R  F   ]     = 8.9 %  + 1.4   (  5.3% )     = 16.32 % . 

The estimated value per share is

   V  0   =   
 FCFE  0     (  1 + g )    

  ___________ r − g   =   2.59   (  1.07 )     _ 0.1632 − 0.07   = BRL29.73. 

Exhibit 12 shows Sousa’s base case and the highest and lowest reasonable 
alternative estimates. The column “Valuation with Low Estimate” gives the 
estimated value of Petrobras based on the low estimate for the variable on 
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the same row of the first column and the base-case estimates for the remain-
ing three variables. “Valuation with High Estimate” gives a similar estimated 
value based on the high estimate for the variable at issue.

 

Exhibit 12: Sensitivity Analysis for Petrobras Valuation
 

 

Variable
Base-Case 
Estimate

Low 
Estimate

High 
Estimate

  Valuation with 
Low Estimate

Valuation with 
High Estimate

Beta 1.4 1.2 1.6   BRL33.55 BRL26.70
Risk-free rate 8.9% 7.9% 9.9%   BRL33.31 BRL26.85
Equity risk premium 5.3% 4.3% 6.3%   BRL34.99 BRL25.85
FCFE growth rate 7.0% 5.0% 9.0%   BRL24.02 BRL38.57

 

As Exhibit 12 shows, the value of Petrobras is very sensitive to the inputs. 
The value is negatively related to changes in the beta, the risk-free rate, 
and the equity risk premium and positively related to changes in the FCFE 
growth rate. Of the four variables considered, the stock valuation is most 
sensitive to the range of estimates for the FCFE growth rate (a range from 
BRL24.02 to BRL38.57. The ranges of the estimates for the other three 
variables, while still large, are less than the range for changes in the FCFE 
growth rate. Of course, the variables to which a stock price is most sensitive 
vary from case to case. A sensitivity analysis gives the analyst a guide as to 
which variables are most critical to the final valuation.

TWO-STAGE FREE CASH FLOW MODELS

explain the single-stage (stable-growth), two-stage, and three-stage 
FCFF and FCFE models and justify the selection of the appropriate 
model given a company’s characteristics
estimate a company’s value using the appropriate free cash flow 
model(s)
describe approaches for calculating the terminal value in a multistage 
valuation model; and

Several two-stage and multistage models exist for valuing free cash flow streams, 
just as several such models are available for valuing dividend streams. The free cash 
flow models are much more complex than the dividend discount models because to 
find FCFF or FCFE, the analyst usually incorporates sales, profitability, investments, 
financing costs, and new financing.

In two-stage free cash flow models, the growth rate in the second stage is a long-run 
sustainable growth rate. For a declining industry, the second-stage growth rate could 
be slightly below the GDP growth rate. For an industry that is expected to grow in the 
future faster than the overall economy, the second-stage growth rate could be slightly 
greater than the GDP growth rate.

The two most popular versions of the two-stage FCFF and FCFE models are dis-
tinguished by the pattern of the growth rates in Stage 1. In one version, the growth 
rate is constant in Stage 1 before dropping to the long-run sustainable rate in Stage 
2. In the other version, the growth rate declines in Stage 1 to reach the sustainable 
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rate at the beginning of Stage 2. This second type of model is like the H-model for 
discounted dividend valuation, in which dividend growth rates decline in Stage 1 and 
are constant in Stage 2.

Unlike multistage DDMs, in which the growth rates are consistently dividend growth 
rates, in free cash flow models, the “growth rate” may refer to different variables (which 
variables should be stated or should be clear from the context). The growth rate could 
be the growth rate for FCFF or FCFE, the growth rate for income (either net income 
or operating income), or the growth rate for sales. If the growth rate is for net income, 
the changes in FCFF or FCFE also depend on investments in operating assets and 
the financing of these investments. When the growth rate in income declines, such 
as between Stage 1 and Stage 2, investments in operating assets probably decline at 
the same time. If the growth rate is for sales, changes in net profit margins as well as 
investments in operating assets and financing policies will determine FCFF and FCFE.

A general expression for the two-stage FCFF valuation model is

  Firm value =  ∑ 
t=1

  
n
    

 FCFF  t   _   (  1 + WACC )     t     +   
 FCFF  n+1  

 _  (  WACC − g )      
1 _   (  1 + WACC )     n   .  (16)

The summation gives the present value of the first n years of FCFF. The terminal 
value of the FCFF from Year n + 1 forward is FCFFn+1/(WACC – g), which is dis-
counted at the WACC for n periods to obtain its present value. Subtracting the value 
of outstanding debt gives the value of equity. The value per share is then found by 
dividing the total value of equity by the number of outstanding shares.

The general expression for the two-stage FCFE valuation model is

  Equity value =  ∑ 
t=1

  
n
    

 FCFE  t   _   (  1 + r )     t     +    (    
 FCFE  n+1  

 _ r − g   )       [    1 _   (  1 + r )     n    ]    .  (17)

In this case, the summation is the present value of the first n years of FCFE and 
the terminal value of FCFEn+1/(r – g) is discounted at the required rate of return on 
equity for n years. The value per share is found by dividing the total value of equity 
by the number of outstanding shares.

In Equation 17, the terminal value of the stock at t = n, TVn, is found by using the 
constant-growth FCFE model. In this case, TVn = FCFEn+1/(r – g). (Of course, the 
analyst might choose to estimate terminal value another way, such as by using a P/E 
multiplied by the company’s forecasted EPS.) The terminal value estimation is criti-
cal for a simple reason: The present value of the terminal value is often a substantial 
portion of the total value of the stock. For example, in Equation 17, when the analyst 
is calculating the total present value of the first n cash flows (FCFE) and the present 
value of the terminal value, the present value of the terminal value is often substantial. 
In the examples that follow, the terminal value usually represents a substantial part 
of total estimated value. The same is true in practice.

Fixed Growth Rates in Stage 1 and Stage 2
The simplest two-stage FCFF or FCFE growth model has a constant growth rate in 
each stage. Example 15 finds the value of a firm that has a 20% sales growth rate in 
Stage 1 and a 6% sales growth rate in Stage 2.
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EXAMPLE 15

A Two-Stage FCFE Valuation Model with a Constant 
Growth Rate in Each Stage

1. Uwe Henschel is doing a valuation of TechnoSchaft on the basis of the fol-
lowing information:

 ■ Year 0 sales per share = €25.
 ■ Sales growth rate = 20% annually for three years and 6% annually 

thereafter.
 ■ Net profit margin = 10% forever.
 ■ Net investment in fixed capital (net of depreciation) = 50% of the sales 

increase.
 ■ Annual increase in working capital = 20% of the sales increase.
 ■ Debt financing = 40% of the net investments in capital equipment and 

working capital.
 ■ TechnoSchaft beta = 1.20; the risk-free rate of return = 7%; the equity 

risk premium = 4.5%.

The required rate of return for equity is

  r = E   (   R  i   )     =  R  F   +  β  i     [  E   (   R  M   )     −  R  F   ]     = 7 %  + 1.2   (  4.5% )     = 12.4 % . 

Exhibit 13 shows the calculations for FCFE.
 

Exhibit 13: FCFE Estimates for TechnoSchaft (in Euros)
 

 

  Year

  1 2 3 4 5 6

Sales growth rate 20% 20% 20% 6% 6% 6%
Sales per share 30.000 36.000 43.200 45.792 48.540 51.452
Net profit margin 10% 10% 10% 10% 10% 10%
EPS 3.000 3.600 4.320 4.579 4.854 5.145
Net FCInv per share 2.500 3.000 3.600 1.296 1.374 1.456
WCInv per share 1.000 1.200 1.440 0.518 0.550 0.582
Debt financing per share 1.400 1.680 2.016 0.726 0.769 0.815
FCFE per share 0.900 1.080 1.296 3.491 3.700 3.922
Growth rate of FCFE   20% 20% 169% 6% 6%

 

In Exhibit 13, sales are shown to grow at 20% annually for the first three 
years and then at 6% thereafter. Profits, which are 10% of sales, grow at the 
same rates. The net investments in fixed capital and working capital are, 
respectively, 50% of the increase in sales and 20% of the increase in sales. 
New debt financing equals 40% of the total increase in net fixed capital 
and working capital. FCFE is EPS minus the net investment in fixed capital 
per share minus the investment in working capital per share plus the debt 
financing per share.

© CFA Institute. For candidate use only. Not for distribution.



Two-Stage Free Cash Flow Models 167

Notice that FCFE grows by 20% annually for the first three years (i.e., 
between t = 0 and t = 3). Then, between Year 3 and Year 4, when the sales 
growth rate drops from 20% to 6%, FCFE increases substantially. In fact, 
FCFE increases by 169% from Year 3 to Year 4. This large increase in FCFE 
occurs because profits grow at 6% but the investments in capital equipment 
and working capital (and the increase in debt financing) drop substantially 
from the previous year. In Years 5 and 6 in Exhibit 13, sales, profit, invest-
ments, financing, and FCFE are all shown to grow at 6%.

The stock value is the present value of the first three years’ FCFE plus the 
present value of the terminal value of the FCFE from Years 4 and later. The 
terminal value is

   TV  3   =   
 FCFE  4  

 _ r − g   =   3.491 _ 0.124 − 0.06   = €54.55. 

The present values are

    V  0   =   0.900 _ 1.124   +   1.080 _   (  1.124 )     2    +   1.296 _   (  1.124 )     3    +   54.55 _   (  1.124 )     3        
= 0.801 + 0.855 + 0.913 + 38.415 = €40.98.

  

The estimated value of this stock is €40.98 per share.
As mentioned previously, the terminal value may account for a large portion 
of the value of a stock. In the case of TechnoSchaft, the present value of the 
terminal value is €38.415 out of a total value of €40.98. The present value 
(PV) of the terminal value is almost 94% of the total value of TechnoSchaft 
stock.

Declining Growth Rate in Stage 1 and Constant Growth in 
Stage 2
Growth rates usually do not drop precipitously as they do between the stages in the 
two-stage model just described, but growth rates can decline over time for many 
reasons. Sometimes, a small company has a high growth rate that is not sustainable 
as its market share increases. A highly profitable company may attract competition 
that makes it harder for the company to sustain its high profit margins.

In this section, we present two examples of the two-stage model with declining 
growth rates in Stage 1. In the first example, the growth rate of EPS declines during 
Stage 1. As a company’s profitability declines and the company is no longer generating 
high returns, the company will usually reduce its net new investment in operating 
assets. The debt financing accompanying the new investments will also decline. Many 
highly profitable, growing companies have negative or low free cash flows. Later, when 
growth in profits slows, investments will tend to slow and the company will experience 
positive cash flows. Of course, the negative cash flows incurred in the high-growth 
stage help determine the cash flows that occur in future years.

Example 16 models FCFE per share as a function of EPS that declines constantly 
during Stage 1. Because of declining earnings growth rates, the company in the example 
also reduces its new investments over time. The value of the company depends on these 
free cash flows, which are substantial after the high-growth (and high-profitability) 
period has largely elapsed.
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EXAMPLE 16

A Two-Stage FCFE Valuation Model with Declining Net 
Income Growth in Stage 1

1. Vishal Noronha needs to prepare a valuation of Sindhuh Enterprises. 
Noronha has assembled the following information for his analysis. It is now 
the first day of 2020.

 ■ EPS for 2019 is $2.40.
 ■ For the next five years, the growth rate in EPS is given in the following 

table. After 2024, the growth rate will be 7%.
 

  2020 2021 2022 2023 2024

Growth rate for EPS 30% 18% 12% 9% 7%
 

 ■ Net investments in fixed capital (net of depreciation) for the next five 
years are given in the following table. After 2024, capital expenditures 
are expected to grow at 7% annually.

 

  2020 2021 2022 2023 2024

Net capital expendi-
ture per share

$3.00 $2.50 $2.00 $1.50 $1.00

 

 ■ The investment in working capital each year will equal 50% of the net 
investment in capital items.

 ■ 30% of the net investment in fixed capital and investment in working 
capital will be financed with new debt financing.

 ■ Current market conditions dictate a risk-free rate of 6.0%, an equity 
risk premium of 4.0%, and a beta of 1.10 for Sindhuh Enterprises.

 ■ What is the per-share value of Sindhuh Enterprises on the first day of 
2020?

 ■ What should be the trailing P/E on the first day of 2020 and the first 
day of 2024?

Solution:
The required return for Sindhuh should be

  r = E   (   R  i   )     =  R  F   +  β  i     [  E   (   R  M   )     −  R  F   ]     = 6 %  + 1.1   (  4% )     = 10.4 % . 

The FCFEs for the company for years 2020 through 2024 are given in Exhibit 
14.

 

Exhibit 14: FCFE Estimates for Sindhuh Enterprises (Per-Share Data in US Dollars)
 

 

  Year

  2020 2021 2022 2023 2024

Growth rate for EPS 30% 18% 12% 9% 7%
EPS 3.120 3.682 4.123 4.494 4.809
Net FCInv per share 3.000 2.500 2.000 1.500 1.000

© CFA Institute. For candidate use only. Not for distribution.



Two-Stage Free Cash Flow Models 169

  Year

  2020 2021 2022 2023 2024

WCInv per share 1.500 1.250 1.000 0.750 0.500
Debt financing per sharea 1.350 1.125 0.900 0.675 0.450
FCFE per shareb –0.030 1.057 2.023 2.919 3.759
PV of FCFE discounted at 10.4% –0.027 0.867 1.504 1.965  

 

a30% of (Net FCInv + WCInv).
bEPS − Net FCInv per share – WCInv per share + Debt financing per share.

Earnings are $2.40 in 2019. Earnings increase each year by the growth rate 
given in the table. Net capital expenditures (capital expenditures minus de-
preciation) are the amounts that Noronha assumed. The increase in working 
capital each year is 50% of the increase in net capital expenditures. Debt 
financing is 30% of the total outlays for net capital expenditures and work-
ing capital each year. The FCFE each year is net income minus net capital 
expenditures minus increase in working capital plus new debt financing. 
Finally, for years 2020 through 2023, the present value of FCFE is found by 
discounting FCFE by the 10.4% required rate of return for equity.
After 2024, FCFE will grow by a constant 7% annually, so the con-
stant-growth FCFE valuation model can be used to value this cash flow 
stream. At the end of 2023, the value of the future FCFE is

   V  2023   =   
 FCFE  2024  

 _ r − g   =   3.759 _ 0.104 − 0.07   = $110.56 per share. 

To find the present value of V2023 as of the end of 2019, V2019, we discount 
V2023 at 10.4% for four years:

 PV = 110.56/(1.104)4 = $74.425 per share.

The total present value of the company is the present value of the first four 
years’ FCFE plus the present value of the terminal value, or

 V2019 = –0.027 + 0.867 + 1.504 + 1.965 + 74.42 = $78.73 per share.

Solution:
Using the estimated $78.73 stock value, we find that the trailing P/E at the 
beginning of 2020 is

 P/E = 78.73/2.40 = 32.8.

At the beginning of 2024, the expected stock value is $110.56, and the previ-
ous year’s EPS is $4.494, so the trailing P/E at this time would be

 P/E = 110.56/4.494 = 24.6.

After its high-growth phase has ended, the P/E for the company declines 
substantially.

The FCFE in Example 16 was based on forecasts of future EPS. Analysts often 
model a company by forecasting future sales and then estimating the profits, invest-
ments, and financing associated with those sales levels. For large companies, analysts 
may estimate the sales, profitability, investments, and financing for each division or 
large subsidiary. Then, they aggregate the free cash flows for all of the divisions or 
subsidiaries to get the free cash flow for the company as a whole.
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Example 17 is a two-stage FCFE model with declining sales growth rates in Stage 
1, with profits, investments, and financing keyed to sales. In Stage 1, the growth rate 
of sales and the profit margin on sales both decline as the company matures and faces 
more competition and slower growth.

EXAMPLE 17

A Two-Stage FCFE Valuation Model with Declining Sales 
Growth Rates
Medina Werks, a manufacturing company headquartered in Canada, has a 
competitive advantage that will probably deteriorate over time. Analyst Flavio 
Torino expects this deterioration to be reflected in declining sales growth rates 
as well as declining profit margins. To value the company, Torino has accumu-
lated the following information:

 ■ Current sales are C$600 million. Over the next six years, the annual 
sales growth rate and the net profit margin are projected to be as 
follows:

 

  Year 1 
(%)

Year 2 
(%)

Year 3 
(%)

Year 4 
(%)

Year 5 
(%)

Year 6 
(%)

Sales growth rate 20 16 12 10 8 7

Net profit margin 14 13 12 11 10.5 10
 

Beginning in Year 6, the 7% sales growth rate and 10% net profit mar-
gin should persist indefinitely.

 ■ Capital expenditures (net of depreciation) in the amount of 60% of the 
sales increase will be required each year.

 ■ Investments in working capital equal to 25% of the sales increase will 
also be required each year.

 ■ Debt financing will be used to fund 40% of the investments in net capi-
tal items and working capital.

 ■ The beta for Medina Werks is 1.10; the risk-free rate of return is 6.0%; 
the equity risk premium is 4.5%.

 ■ The company has 70 million outstanding shares.

 

1. What is the estimated total market value of equity?

Solution:
The required return for Medina is

  r = E   (   R  i   )     =  R  F   +  β  i     [  E   (   R  M   )     −  R  F   ]     = 6 %  + 1.10   (  4.5% )     = 10.95 % . 

The annual sales and net profit can be readily found as shown in Exhibit 15.
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Exhibit 15: FCFE Estimates for Medina Werks (C$ in Millions)
 

 

  Year

  1 2 3 4 5 6

Sales growth rate 20% 16% 12% 10% 8% 7%
Net profit margin 14% 13% 12% 11% 10.50% 10%
Sales 720.000 835.200 935.424 1,028.966 1,111.284 1,189.074
Net profit 100.800 108.576 112.251 113.186 116.685 118.907
Net FCInv 72.000 69.120 60.134 56.125 49.390 46.674
WCInv 30.000 28.800 25.056 23.386 20.579 19.447
Debt financing 40.800 39.168 34.076 31.804 27.988 26.449
FCFE 39.600 49.824 61.137 65.480 74.703 79.235
PV of FCFE at 10.95% 35.692 40.475 44.763 43.211 44.433  

 

As can be seen, sales are expected to increase each year by a declining sales 
growth rate. Net profit each year is the year’s net profit margin times the 
year’s sales. Capital investment (net of depreciation) equals 60% of the sales 
increase from the previous year. The investment in working capital is 25% 
of the sales increase from the previous year. The debt financing each year is 
equal to 40% of the total net investment in capital items and working capital 
for that year. FCFE is net income minus the net capital investment minus 
the working capital investment plus the debt financing. The present value of 
each year’s FCFE is found by discounting FCFE at the required rate of return 
for equity, 10.95%.
In Year 6 and beyond, Torino predicts sales to increase at 7% annually. Net 
income will be 10% of sales, so net profit will also grow at a 7% annual rate. 
Because they are pegged to the 7% sales increase, the investments in capital 
items and working capital and debt financing will also grow at the same 7% 
rate. The amounts in Year 6 for net income, investment in capital items, 
investment in working capital, debt financing, and FCFE will grow at 7%.
The terminal value of FCFE in Year 6 and beyond is

   TV  5   =   
 FCFE  6  

 _ r − g   =   79.235 _ 0.1095 − 0.07   = C$2,005.95 million. 

The present value of this amount is

   PV of TV  5   =   2, 005.95 _   (  1.1095 )     5    = C$1, 193.12 million. 

The estimated total market value of the firm is the present value of FCFE for 
Years 1 through 5 plus the present value of the terminal value:

 MV = 35.692 + 40.475 + 44.763 + 43.211 + 44.433 + 1,193.12

 = C$1,401.69 million.

2. What is the estimated value per share?

Solution:
Dividing C$1,401.69 million by the 70 million outstanding shares gives the 
estimated value per share of C$20.02.
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THREE-STAGE FREE CASH FLOW MODELS

explain the single-stage (stable-growth), two-stage, and three-stage 
FCFF and FCFE models and justify the selection of the appropriate 
model given a company’s characteristics
estimate a company’s value using the appropriate free cash flow 
model(s)
describe approaches for calculating the terminal value in a multistage 
valuation model; and

Three-stage models are a straightforward extension of the two-stage models. One 
common version of a three-stage model is to assume a constant growth rate in each 
of the three stages. The growth rates could be for sales, profits, and investments in 
fixed and working capital; external financing could be a function of the level of sales 
or changes in sales. A simpler model would apply the growth rate to FCFF or FCFE.

A second common model is a three-stage model with constant growth rates in 
Stages 1 and 3 and a declining growth rate in Stage 2. Again, the growth rates could 
be applied to sales or to FCFF or FCFE. Although future FCFF and FCFE are unlikely 
to follow the assumptions of either of these three-stage growth models, analysts often 
find such models to be useful approximations.

Example 18 is a three-stage FCFF valuation model with declining growth rates 
in Stage 2. The model directly forecasts FCFF instead of deriving FCFF from a more 
complicated model that estimates cash flow from operations and investments in fixed 
and working capital.

EXAMPLE 18

A Three-Stage FCFF Valuation Model with Declining 
Growth in Stage 2
Charles Jones is evaluating Reliant Home Furnishings by using a three-stage 
growth model. He has accumulated the following information:

 ■ Current FCFF = $745 million.
 ■ Outstanding shares = 309.39 million.
 ■ Equity beta = 0.90; risk-free rate = 5.04%; equity risk premium = 5.5%.
 ■ Cost of debt = 7.1%.
 ■ Marginal tax rate = 34%.
 ■ Capital structure = 20% debt, 80% equity.
 ■ Long-term debt = $1.518 billion.
 ■ Growth rate of FCFF =

 ● 8.8% annually in Stage 1, Years 1–4.
 ● 7.4% in Year 5, 6.0% in Year 6, 4.6% in Year 7.
 ● 3.2% in Year 8 and thereafter.

From the information that Jones has accumulated, estimate the following:

12
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1. WACC.

Solution:
The required return for equity is

  r = E   (   R  i   )     =  R  F   +  β  i     [  E   (   R  M   )     −  R  F   ]     = 5.04 %  + 0.9   (  5.5% )     = 9.99 % . 

WACC is

 WACC = 0.20(7.1%)(1 – 0.34) + 0.80(9.99%) = 8.93%.

2. Total value of the firm.

Solution:
Exhibit 16 displays the projected FCFF for the next eight years and the pres-
ent value of each FCFF discounted at 8.93%:

 

Exhibit 16: Forecasted FCFF for Reliant Home Furnishings
 

 

  Year

  1 2 3 4 5 6 7 8

Growth rate 8.80% 8.80% 8.80% 8.80% 7.40% 6.00% 4.60% 3.20%
FCFF 811 882 959 1,044 1,121 1,188 1,243 1,283
PV at 8.93% 744 743 742 741 731 711 683  

 

The terminal value at the end of Year 7 is

   TV  7   =   
 FCFF  8  

 _ WACC − g   =   1, 283 ___________  0.0893 − 0.032   = $22, 391 million. 

The present value of this amount discounted at 8.93% for seven years is

   PV of TV  7   =   22, 391 _   (  1.0893 )     7    = $12, 304 million. 

The total present value of the first seven years of FCFF is $5,097 million. The 
total value of the firm is 12,304 + 5,097 = $17,401 million.

3. Total value of equity.

Solution:
The value of equity is the value of the firm minus the market value of debt:

 17,401 – 1,518 = $15,883 million.

4. Value per share.

Solution:
Dividing the equity value by the number of shares yields the value per share:

 $15,883 million/309.39 million = $51.34.
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INTEGRATING ESG IN FREE CASH FLOW MODELS

explain the single-stage (stable-growth), two-stage, and three-stage 
FCFF and FCFE models and justify the selection of the appropriate 
model given a company’s characteristics
estimate a company’s value using the appropriate free cash flow 
model(s)
describe approaches for calculating the terminal value in a multistage 
valuation model; and
evaluate whether a stock is overvalued, fairly valued, or undervalued 
based on a free cash flow valuation model

Integrating environmental, social, and governance (ESG) considerations in valuation 
models can have a material impact on valuation. ESG factors may be either quan-
titative or qualitative. Quantitative ESG-related information, such as the effect of a 
projected environmental fine on cash flows, is more straightforward to integrate in 
valuation models. By contrast, qualitative ESG-related information is more challenging 
to integrate. One approach to address this challenge is to adjust the cost of equity by 
adding a risk premium in a valuation model. This approach can estimate the effect of 
ESG-related issues that are deemed material by an analyst but are difficult to quantify. 
When making an adjustment to the cost of equity by adding a risk premium, the analyst 
relies on his or her judgment to determine what value constitutes a reasonable adjust-
ment. Example 19 provides a case study of how an analyst may develop a multistage 
(three-stage, in this case) FCFF valuation model that integrates ESG considerations.

EXAMPLE 19

Integrating ESG in a Three-Stage FCFF Model
American Copper Mining Company (ACMC) is a large US-based company. 
Copper has many uses in manufacturing, building, and other industries. The 
mining of copper is resource-intensive and is highly regulated.

ACMC recently announced that it is acquiring a new copper mine in a very 
dry region of Latin America. After the announcement, the market welcomed the 
news, and ACMC’s share price rose to its current level of US$110 per share. The 
company expects the new mine to have a useful life of approximately 15 years.

Jane Dodd is a research analyst who follows ACMC and has a “hold” rating 
on its shares. She is preparing a new report to determine whether ACMC’s 
acquisition of the new copper mine changes her fundamental assessment of the 
company. Overall, Dodd believes that the evaluation of ESG considerations can 
provide critical insights into the feasibility, economics, and valuation of mining 
companies and mining projects.

Dodd begins her analysis by evaluating the current political, labor, and envi-
ronmental situation for ACMC’s new mine. She has identified three primary 
ESG considerations that, in her opinion, may have the greatest effects on the 
value of the new mine and the company:

1. Local government issues
2. Labor issues
3. Water-related issues

13
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Dodd then assesses how each of these ESG considerations may affect ACMC’s 
operations and cash flow.

1. Local government issues: To operate the new mine, ACMC must 
obtain a mining license from the local government in the region where 
the mine is located. Before obtaining the mining license, ACMC is 
required to submit a comprehensive rehabilitation plan indicating how 
the new mine’s natural habitat will be restored. Dodd notices that in 
its other mining sites, ACMC has struggled to produce comprehensive 
rehabilitation plans that have been approved by government authori-
ties in a timely manner. She concludes that ACMC is overly optimistic 
about the time required to get approval for the mining license. She 
expects that rather than three years, as management anticipates, it will 
likely take five years before the mine can begin operating.

2. Labor issues: ACMC’s compensation of its employees is slightly lower 
than its competitors in the region of the new mine. In addition, unlike 
many of its competitors, ACMC does not tie executive compensa-
tion to worker safety. Some competitors in the region have experi-
enced labor strikes (and thus production interruptions) because their 
employees’ wages are not adjusted for inflation. Because of ACMC’s 
compensation policies, Dodd is concerned about the potential for 
labor unrest and subsequent reputational risk for the company.

3. Water-related issues: Because a large volume of water is used for 
mining operations, water-related costs are typically among the largest 
expenditures for mining companies. Given that the development of 
the new mine is located in a very dry region of Latin America, Dodd 
believes that ACMC has significantly underestimated the required 
capital expenditures necessary to build water wells.

Valuation Analysis
After identifying and assessing these ESG considerations, Dodd proceeds to 
value ACMC’s share price using a three-stage FCFF model. The three stages 
are as follows:

 ■ Stage 1: the period prior to expected operation of the new mine 
(2020−2024)

 ■ Stage 2: the period during expected operation of the new mine 
(2025−2039)

 ■ Stage 3: the period subsequent to the expected closing of the mine 
(2040 and onward)

Dodd makes the following assumptions in her model.

Revenues
ACMC’s total revenues during 2020 were $1 billion. Dodd expects total revenues 
(i.e., excluding those of the new mine) to increase 2% annually through 2024 and 
then remain constant during 2025–2039, when the new mine operates. When the 
new mine begins operations under Dodd’s assumption (in 2025), Dodd expects 
the mine to add US$400 million to ACMC’s revenues in its first year. Dodd also 
expects that these additional revenues from the new mine will increase by 10% 
annually for the next six years (2026 through 2031) and then remain constant 
for the remaining life of the mine (2032 through 2039). Dodd assumes that once 
the new mine closes in 2039, the company’s total revenues will grow by 1% in 
perpetuity. The following is a summary of revenues for the three stages:
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Stage 1 (prior to expected operation of mine):

Years 2020–2024: annual total revenue growth of 2%

Stage 2 (during expected operation of new mine):

2025: constant growth of revenues excluding the new mine; additional 
revenue of US$400 million from new mine

2026–2039: constant growth of revenues excluding new mine during 
years 2026–2039); 10% annual growth of revenue from new mine 
during years 2026–2031; constant growth of revenues from new mine 
during years 2032–2039

Stage 3 (after expected closing of new mine):

2040 and beyond: annual total revenue growth of 1%

Dodd also makes the following financial assumptions for ACMC:
 

EBITDA: 30% of total revenues for all three stages
Taxes: 25%
Investment in fixed capital (not 
including water-related investments):

50% of EBITDA for all three stages

Depreciation: 40% of capital expenditures for all three 
stages

Investment in working capital: 10% of total revenue for all three stages
Required return (pretax) on ACMC 
debt:

5%

Risk-free rate: 3%
ACMC equity beta: 1.2
Equity risk premium: 5%
Debt ratio: 50%

 

In addition to these “traditional” financial assumptions, Dodd also reflects ESG 
considerations in her analysis.

Water-related investment in fixed capital
10% of non-water-related capital expenditures, which are added to the capital 
expenditures noted previously.

ESG equity risk premium adjustment
Dodd concludes that the potential for labor issues discussed earlier exposes 
ACMC to higher financial and reputational risk compared to its peers. Dodd 
further believes that the ESG considerations she has identified are not recognized 
fully in the market price of ACMC shares. As a result, Dodd estimates that a 75 
basis point premium should be added to ACMC’s cost of equity.

Dodd calculates the WACC as follows:

 Cost of debt = (5%)(1 – 25%) = 3.75%.

 Cost of equity = 3% + (1.2)(5%) + 0.75% ESG equity risk premium adjustment 
 = 9.75%.

 WACC = (0.5)(3.75%) + (0.5)(9.75%) = 6.75%.
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Exhibit 17 presents the results of Dodd’s model for valuing ACMC’s equity. 
Dodd’s analysis suggests that the fair value for ACMC’s equity is $97 per share. 
By integrating ESG considerations in a traditional valuation framework, Dodd’s 
estimate of the fair value of ACMC’s shares decreased. Given that the stock is 
trading at US$110, she issues a “sell” recommendation for ACMC’s shares.
 

The next section discusses an important technical issue, the treatment of 
non-operating assets in valuation.

NON-OPERATING ASSETS AND FIRM VALUE

estimate a company’s value using the appropriate free cash flow 
model(s)

Free cash flow valuation focuses on the value of assets that generate or are needed 
to generate operating cash flows. If a company has significant non-operating assets, 
such as excess cash (excess in relation to what is needed for generating operating cash 
flows), excess marketable securities, or land held for investment, then analysts often 
calculate the value of the firm as the value of its operating assets (e.g., as estimated 
by FCFF valuation) plus the value of its non-operating assets:

   
Value of firm = Value of operating assets

     + Value of non operating assets.    (18)

In general, if any company asset is excluded from the set of assets being considered 
in projecting a company’s future cash flows, the analyst should add that omitted 
asset’s estimated value to the cash flow–based value estimate. Some companies have 
substantial noncurrent investments in stocks and bonds that are not operating sub-
sidiaries but, rather, financial investments. These investments should be reflected at 
their current market value. Those securities reported at book values on the basis of 
accounting conventions should be revalued to market values.

SUMMARY
Discounted cash flow models are widely used by analysts to value companies.

 ■ Free cash flow to the firm (FCFF) and free cash flow to equity (FCFE) are 
the cash flows available to, respectively, all of the investors in the company 
and to common stockholders.

 ■ Analysts like to use free cash flow (either FCFF or FCFE) as the return

 ● if the company is not paying dividends;
 ● if the company pays dividends but the dividends paid differ significantly 

from the company’s capacity to pay dividends;
 ● if free cash flows align with profitability within a reasonable forecast 

period with which the analyst is comfortable; or
 ● if the investor takes a control perspective.

14
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 ■ The FCFF valuation approach estimates the value of the firm as the present 
value of future FCFF discounted at the weighted average cost of capital:

  Firm value =  ∑ 
t=1

  
∞

    
 FCFF  t   _   (  1 + WACC )     t    . 

The value of equity is the value of the firm minus the value of the firm’s debt:

 Equity value = Firm value – Market value of debt.

Dividing the total value of equity by the number of outstanding shares gives 
the value per share.
The WACC formula is

   
WACC =   MV   (  Debt )      ___________________  MV   (  Debt )     + MV   (  Equity )        r  d     (  1 − Tax rate )    

      
                +   

MV(Equity)
  ___________________  MV   (  Debt )     + MV   (  Equity )      r.

   

 ■ The value of the firm if FCFF is growing at a constant rate is

  Firm value =   
 FCFF  1  

 _ WACC − g   =   
 FCFF  0     (  1 + g )    

  ___________ WACC − g  . 

 ■ With the FCFE valuation approach, the value of equity can be found by dis-
counting FCFE at the required rate of return on equity, r:

  Equity value =  ∑ 
t=1

  
∞

    
 FCFE  t   _   (  1 + r )     t    . 

Dividing the total value of equity by the number of outstanding shares gives 
the value per share.

 ■ The value of equity if FCFE is growing at a constant rate is

  Equity value =   
 FCFE  1  

 _ r − g   =   
 FCFE  0     (  1 + g )    

  ___________ r − g  . 

 ■ FCFF and FCFE are frequently calculated by starting with net income:

 FCFF = NI + NCC + Int(1 – Tax rate) – FCInv – WCInv.

 FCFE = NI + NCC – FCInv – WCInv + Net borrowing.

 ■ FCFF and FCFE are related to each other as follows:

 FCFE = FCFF – Int(1 – Tax rate) + Net borrowing.

 ■ FCFF and FCFE can be calculated by starting from cash flow from 
operations:

 FCFF = CFO + Int(1 – Tax rate) – FCInv.

 FCFE = CFO – FCInv + Net borrowing.

 ■ FCFF can also be calculated from EBIT or EBITDA:

 FCFF = EBIT(1 – Tax rate) + Dep – FCInv – WCInv.

 FCFF = EBITDA(1 – Tax rate) + Dep(Tax rate) – FCInv – WCInv.
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FCFE can then be found by using FCFE = FCFF – Int(1 – Tax rate) + Net 
borrowing.

 ■ Finding CFO, FCFF, and FCFE may require careful interpretation of corpo-
rate financial statements. In some cases, the necessary information may not 
be transparent.

 ■ Earnings components such as net income, EBIT, EBITDA, and CFO should 
not be used as cash flow measures to value a firm. These earnings compo-
nents either double-count or ignore parts of the cash flow stream.

 ■ FCFF or FCFE valuation expressions can be easily adapted to accommodate 
complicated capital structures, such as those that include preferred stock.

 ■ A general expression for the two-stage FCFF valuation model is

  Firm value =  ∑ 
t=1

  
n
    

 FCFF  t   _   (  1 + WACC )     t     +   
 FCFF  n+1  

 _  (  WACC − g )      
1 _   (  1 + WACC )     n   . 

 ■ A general expression for the two-stage FCFE valuation model is

  Equity value =  ∑ 
t=1

  
n
    

 FCFE  t   _   (  1 + r )     t     +    (    
 FCFE  n+1  

 _ r − g   )       [    1 _   (  1 + r )     n    ]    . 

 ■ One common two-stage model assumes a constant growth rate in each 
stage, and a second common model assumes declining growth in Stage 1 
followed by a long-run sustainable growth rate in Stage 2.

 ■ To forecast FCFF and FCFE, analysts build a variety of models of varying 
complexity. A common approach is to forecast sales, with profitability, 
investments, and financing derived from changes in sales.

 ■ Three-stage models are often considered to be good approximations for cash 
flow streams that, in reality, fluctuate from year to year.

 ■ Non-operating assets, such as excess cash and marketable securities, 
noncurrent investment securities, and nonperforming assets, are usually 
segregated from the company’s operating assets. They are valued separately 
and then added to the value of the company’s operating assets to find total 
firm value.
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PRACTICE PROBLEMS

The following information relates to questions 
1-2

Shimotsuke Co. LTD. has FCFF of 1.7 billion Japanese yen (JPY) and FCFE of 
JPY1.3 billion. Shimotsuke Co.’s WACC is 11%, and its required rate of return for 
equity is 13%. FCFF is expected to grow forever at 7%, and FCFE is expected to 
grow forever at 7.5%. Shimotsuke Co. has debt outstanding of JPY15 billion.

1. What is the total value of Shimotsuke Co.’s equity using the FCFF valuation 
approach?

2. What is the total value of Shimotsuke Co.’s equity using the FCFE valuation 
approach?

The following information relates to questions 
3-6

Elina Kuznetsova is planning to value BCC Corporation, a provider of a variety 
of industrial metals and minerals. Kuznetsova uses a single-stage FCFF approach. 
The financial information Kuznetsova has assembled for her valuation is as 
follows:

 ■ The company has 1,852 million shares outstanding.
 ■ The market value of its debt is $3.192 billion.
 ■ The FCFF is currently $1.1559 billion.
 ■ The equity beta is 0.90; the equity risk premium is 5.5%; the risk-free rate is 

5.5%.
 ■ The before-tax cost of debt is 7.0%.
 ■ The tax rate is 40%.
 ■ To calculate WACC, he will assume the company is financed 25% with debt.
 ■ The FCFF growth rate is 4%.

Using Kuznetsova’s information, calculate the following:

3. WACC.

4. Value of the firm.

5. Total market value of equity.

6. Value per share.
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The following information relates to questions 
7-13

Yandie Izzo manages a dividend growth strategy for a large asset management 
firm. Izzo meets with her investment team to discuss potential investments in 
three companies: Company A, Company B, and Company C. Statements of cash 
flow for the three companies are presented in Exhibit 1.

Exhibit 1: Statements of Cash Flow, Most Recent Fiscal Year End (Amounts in 
Millions of Dollars)

  Company A Company B Company C

Cash Flow from Operating Activities      
Net Income 4,844 1,212 15,409
Adjustments      
   Depreciation 500 288 3,746
   Other noncash expenses 1,000 — —
   Changes in working capital      
    (Increase) Decrease accounts receivable (452) (150) (536)
    (Increase) Decrease inventories — (200) (803)
   Increase (Decrease) accounts payable (210) 100 (3)
   Increase (Decrease) other current 
liabilities

540 14 350

      Net cash from operating activities 6,222 1,264 18,163
Cash Flow from Investing Activities      
(Purchase) Sale of fixed assets 2,379 (1,000) (3,463)
      Net cash from investing activities 2,379 (1,000) (3,463)
Cash Flow from Financing Activities      
Increase (Decrease) notes payable 25 3000 1,238
Increase (Decrease) long-term debt (1,500) (1,000) (1,379)
Payment of common stock dividends (1,000) (237) (15,000)
      Net cash from financing activities (2,475) 1,763 (15,141)
Net change in cash and cash equivalents 6,126 2,027 (441)
Cash and equivalents at beginning of year 50 100 3,000
Cash and equivalents at end of year 6,176 2,127 2,559
Supplemental Cash Flow Disclosures      
Interest (353) (50) (552)
Income taxes (1,605) (648) (3,787)

Izzo’s team first discusses key characteristics of Company A. The company has a 
history of paying modest dividends relative to FCFE, has a stable capital struc-
ture, and is owned by a controlling investor.
The team also considers the impact of Company A’s three noncash transactions in 
the most recent year on its FCFE, including the following:

Transaction 1: A $900 million loss on a sale of equipment
Transaction 2: An impairment of intangibles of $400 million
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Transaction 3: A $300 million reversal of a previously recorded restructur-
ing charge

In addition, Company A’s annual report indicates that the firm expects to incur 
additional noncash charges related to restructuring over the next few years.
To value the three companies’ shares, one team member suggests valuing the 
companies’ shares using net income as a proxy for FCFE. Another team member 
proposes forecasting FCFE using a sales-based methodology based on the follow-
ing equation:

 FCFE = NI – (1 – DR)(FCInv – Dep) – (1 – DR)(WCInv).

Izzo’s team ultimately decides to use actual free cash flow to value the three com-
panies’ shares. Selected data and assumptions are provided in Exhibit 2.

Exhibit 2: Supplemental Data and Valuation Assumptions

  Company A Company B Company C

Tax rate 35% 35% 30%
Beta 1.00 0.90 1.10
Before-tax cost of debt 6% 7% 6%
Target debt ratio 50% 30% 40%
Market data:      
   Risk-free rate: 3%      
   Market risk premium: 7%      

The team calculates the intrinsic value of Company B using a two-stage FCFE 
model. FCFE growth rates for the first four years are estimated at 10%, 9%, 8%, 
and 7%, respectively, before declining to a constant 6% starting in the fifth year.
To calculate the intrinsic value of Company C’s equity, the team uses the FCFF 
approach assuming a single-stage model where FCFF is expected to grow at 5% 
indefinitely.

7. Based on Company A’s key characteristics, which discounted cash flow model 
would most likely be used by the investment team to value Company A’s shares?

A. DDM

B. FCFE

C. FCFF

8. Which noncash transaction should be subtracted from net income in arriving at 
Company A’s FCFE?

A. Transaction 1

B. Transaction 2

C. Transaction 3

9. Based on Exhibit 1, Company A’s FCFE for the most recent year is closest to:

A. $5,318 million.

B. $6,126 million.
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C. $7,126 million.

10. Based on Exhibit 1, using net income as a proxy for Company B’s FCFE would 
result in an intrinsic value that is:

A. lower than the intrinsic value if actual FCFE were used.

B. equal to the intrinsic value if actual FCFE were used.

C. higher than the intrinsic value if actual FCFE were used.

11. Based on Exhibit 1, using the proposed sales-based methodology to forecast 
FCFE would produce an inaccurate FCFE projection for which company?

A. Company A

B. Company B

C. Company C

12. Based on Exhibit 1 and Exhibit 2 and the proposed two-stage FCFE model, the 
intrinsic value of Company B’s equity is closest to:

A. $70,602 million.

B. $73,588 million.

C. $79,596 million.

13. Based on Exhibit 1 and Exhibit 2 and the proposed single-stage FCFF model, the 
intrinsic value of Company C’s equity is closest to:

A. $277,907 million.

B. $295,876 million.

C. $306,595 million.

The following information relates to questions 
14-15

The term “free cash flow” is frequently applied to cash flows that differ from the 
definition for FCFF that should be used to value a firm. Two such definitions of 
free cash flow are given below. Compare these two definitions for free cash flow 
with the technically correct definition of FCFF used in our coverage of the topic.

14. FCF = Net income + Depreciation and amortization – Cash dividends – Capital 
expenditures.

15. FCF = Cash flow from operations (from the statement of cash flows) – Capital 
expenditures.
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The following information relates to questions 
16-18

LaForge Systems, Inc., has net income of $285 million for the year 2020. 

LaForge Systems, Inc., Balance Sheet (in Millions)

Years Ended 31 December 2019 2020

Assets
Current assets
Cash and equivalents $210 $248
Accounts receivable 474 513
Inventory 520 564
   Total current assets 1,204 1,325
Gross fixed assets 2,501 2,850
Accumulated depreciation (604) (784)
   Net fixed assets 1,897 2,066
Total assets $3,101 $3,391

Liabilities and shareholders’ equity
Current liabilities
Accounts payable $295 $317
Notes payable 300 310
Accrued taxes and expenses 76 99
   Total current liabilities 671 726
Long-term debt 1,010 1,050
Common stock 50 50
Additional paid-in capital 300 300
Retained earnings 1,070 1,265
   Total shareholders’ equity 1,420 1,615
Total liabilities and shareholders’ equity $3,101 $3,391

Statement of Income 
In Millions, except Per-Share Data

31 Decem-
ber 2020

Total revenues $2,215
Operating costs and expenses 1,430
EBITDA 785
Depreciation 180
EBIT 605
Interest expense 130
Income before tax 475
Taxes (at 40%) 190
Net income 285
Dividends 90
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Statement of Income 
In Millions, except Per-Share Data

31 Decem-
ber 2020

Addition to retained earnings 195

Statement of Cash Flows In Millions
31 Decem-
ber 2020

Operating activities
Net income $285
Adjustments
   Depreciation 180
   Changes in working capital
   Accounts receivable (39)
   Inventories (44)
   Accounts payable 22
   Accrued taxes and expenses 23
Cash provided by operating activities $427
Investing activities
Purchases of fixed assets 349
   Cash used for investing activities $349
Financing activities
Notes payable $(10)
Long-term financing issuances (40)
Common stock dividends 90
   Cash used for financing activities $40
Cash and equivalents increase (decrease) 38
Cash and equivalents at beginning of year 210
Cash and equivalents at end of year $248

Supplemental cash flow disclosures
Interest paid $130
Income taxes paid $190

Note: The statement of cash flows shows the use of a convention by which the positive numbers of $349 
and $40 for cash used for investing activities and cash used for financing activities, respectively, are 
understood to be subtractions, because “cash used” is an outflow.

Using information from the company’s financial statements given here, show the 
adjustments to net income that would be required to find:

16. FCFF.

17. FCFE.

18. In addition, show the adjustments to FCFF that would result in FCFE.
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The following information relates to questions 
19-20

Do Pham is evaluating Phaneuf Accelerateur by using the FCFF and FCFE val-
uation approaches. Pham has collected the following information (currency in 
euros):

 ■ Phaneuf has net income of €250 million, depreciation of €90 million, capital 
expenditures of €170 million, and an increase in working capital of €40 
million.

 ■ Phaneuf will finance 40% of the increase in net fixed assets (capital expendi-
tures less depreciation) and 40% of the increase in working capital with debt 
financing.

 ■ Interest expenses are €150 million. The current market value of Phaneuf ’s 
outstanding debt is €1,800 million.

 ■ FCFF is expected to grow at 6.0% indefinitely, and FCFE is expected to grow 
at 7.0%.

 ■ The tax rate is 30%.
 ■ Phaneuf is financed with 40% debt and 60% equity. The before-tax cost of 

debt is 9%, and the before-tax cost of equity is 13%.
 ■ Phaneuf has 10 million outstanding shares.

19. Using the FCFF valuation approach, estimate the total value of the firm, the total 
market value of equity, and the per-share value of equity.

20. Using the FCFE valuation approach, estimate the total market value of equity and 
the per-share value of equity.

The following information relates to questions 
21-22

LaForge Systems, Inc., Balance Sheet (in Millions)

Years Ended 31 December   2019     2020

Assets          
Current assets          
Cash and equivalents   $210     $248
Accounts receivable   474     513
Inventory   520     564
   Total current assets   1,204     1,325
Gross fixed assets   2,501     2,850
Accumulated depreciation   (604)     (784)
   Net fixed assets   1,897     2,066
Total assets   $3,101     $3,391
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Years Ended 31 December   2019     2020

           
Liabilities and shareholders’ equity          
Current liabilities          
Accounts payable   $295     $317
Notes payable   300     310
Accrued taxes and expenses   76     99
   Total current liabilities   671     726
Long-term debt   1,010     1,050
Common stock   50     50
Additional paid-in capital   300     300
Retained earnings   1,070     1,265
   Total shareholders’ equity   1,420     1,615
Total liabilities and shareholders’ equity   $3,101     $3,391
           

Statement of Income 
In Millions, except Per-Share Data

31 December 
2020

   

Total revenues   $2,215      
Operating costs and expenses   1,430      
EBITDA   785      
Depreciation   180      
EBIT   605      
Interest expense   130      
Income before tax   475      
Taxes (at 40%)   190      
Net income   285      
Dividends   90      
Addition to retained earnings   195      
           

Statement of Cash Flows In Millions
31 December 

2020
   

Operating activities          
Net income   $285      
Adjustments          
   Depreciation   180      
   Changes in working capital          
   Accounts receivable   (39)      
   Inventories   (44)      
   Accounts payable   22      
   Accrued taxes and expenses   23      
Cash provided by operating activities   $427      
Investing activities          
Purchases of fixed assets   349      
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Statement of Cash Flows In Millions
31 December 

2020
   

   Cash used for investing activities   $349      
Financing activities          
Notes payable   $(10)      
Long-term financing issuances   (40)      
Common stock dividends   90      
   Cash used for financing activities   $40      
Cash and equivalents increase (decrease)   38      
Cash and equivalents at beginning of year   210      
Cash and equivalents at end of year   $248      
           
Supplemental cash flow disclosures          
Interest paid   $130      
Income taxes paid   $190      

Note: The statement of cash flows shows the use of a convention by which the positive numbers of $349 
and $40 for cash used for investing activities and cash used for financing activities, respectively, are 
understood to be subtractions, because “cash used” is an outflow.

For LaForge Systems, whose financial statements are given in Problem 2, show 
the adjustments from the current levels of CFO (which is $427 million), EBIT 
($605 million), and EBITDA ($785 million) to find:

21. FCFF.

22. FCFE.

The following information relates to questions 
23-28

Ryan Leigh is preparing a presentation that analyzes the valuation of the common 
stock of two companies under consideration as additions to his firm’s recom-
mended list, Emerald Corporation and Holt Corporation. Leigh has prepared 
preliminary valuations of both companies using an FCFE model and is also pre-
paring a value estimate for Emerald using a dividend discount model. Holt’s 2019 
and 2020 financial statements, contained in Exhibit 1 and Exhibit 2, are prepared 
in accordance with US GAAP.

Exhibit 1: Holt Corporation Consolidated Balance Sheets (US$ Millions)

      As of 31 December
      2020       2019
Assets              
Current assets              
Cash and cash equivalents     $ 372       $ 315
Accounts receivable     770       711
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Inventories     846       780
   Total current assets     1,988       1,806
Gross fixed assets 4,275       3,752    
Less: Accumulated depreciation 1,176   3,099   906   2,846
Total assets     $5,087       $4,652
Liabilities and shareholders’ equity              
Current liabilities              
Accounts payable     $ 476       $ 443
Accrued taxes and expenses     149       114
Notes payable     465       450
   Total current liabilities     1,090       1,007
Long-term debt     1,575       1,515
Common stock     525       525
Retained earnings     1,897       1,605

Total liabilities and shareholders’ equity     $5,087       $4,652

Exhibit 2: Holt Corporation Consolidated Income Statement for the Year 
Ended 31 December 2020 (US$ Millions)

Total revenues $3,323
Cost of goods sold 1,287
Selling, general, and administrative expenses 858
Earnings before interest, taxes, depreciation, and amortization (EBITDA) 1,178
Depreciation expense 270
Operating income 908
Interest expense 195
Pretax income 713
Income tax (at 32%) 228
Net income $ 485

Leigh presents his valuations of the common stock of Emerald and Holt to his 
supervisor, Alice Smith. Smith has the following questions and comments:

1. “I estimate that Emerald’s long-term expected dividend payout rate is 20% 
and its return on equity is 10% over the long term.”

2. “Why did you use an FCFE model to value Holt’s common stock? Can you 
use a DDM instead?”

3. “How did Holt’s FCFE for 2008 compare with its FCFF for the same year? I 
recommend you use an FCFF model to value Holt’s common stock instead 
of using an FCFE model because Holt has had a history of leverage changes 
in the past.”

4. “In the last three years, about 5% of Holt’s growth in FCFE has come from 
decreases in inventory.”

Leigh responds to each of Smith’s points as follows:

1. “I will use your estimates and calculate Emerald’s long-term, sustainable 
dividend growth rate.”
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2. “There are two reasons why I used the FCFE model to value Holt’s common 
stock instead of using a DDM. The first reason is that Holt’s dividends have 
differed significantly from its capacity to pay dividends. The second reason 
is that Holt is a takeover target and once the company is taken over, the new 
owners will have discretion over the uses of free cash flow.”

3. “I will calculate Holt’s FCFF for 2020 and estimate the value of Holt’s com-
mon stock using an FCFF model.”

4. “Holt is a growing company. In forecasting either Holt’s FCFE or FCFF 
growth rates, I will not consider decreases in inventory to be a long-term 
source of growth.”

23. Which of the following long-term FCFE growth rates is most consistent with the 
facts and stated policies of Emerald?

A. 5% or lower

B. 2% or higher

C. 8% or higher

24. Do the reasons provided by Leigh support his use of the FCFE model to value 
Holt’s common stock instead of using a DDM?

A. Yes

B. No, because Holt’s dividend situation argues in favor of using the DDM

C. No, because FCFE is not appropriate for investors taking a control 
perspective

25. Holt’s FCFF (in millions) for 2020 is closest to:

A. $308.

B. $370.

C. $422.

26. Holt’s FCFE (in millions) for 2020 is closest to:

A. $175.

B. $250.

C. $364.

27. Leigh’s comment about not considering decreases in inventory to be a source of 
long-term growth in free cash flow for Holt is:

A. inconsistent with a forecasting perspective.

B. mistaken because decreases in inventory are a use rather than a source of 
cash.

C. consistent with a forecasting perspective because inventory reduction has a 
limit, particularly for a growing firm.
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28. Smith’s recommendation to use an FCFF model to value Holt is:

A. logical, given the prospect of Holt changing capital structure.

B. not logical because an FCFF model is used only to value the total firm.

C. not logical because FCFE represents a more direct approach to free cash 
flow valuation.

29. Indicate the effect on this period’s FCFF and FCFE of a change in each of the 
items listed here. Assume a $100 increase in each case and a 40% tax rate.

A. Net income.
B. Cash operating expenses.
C. Depreciation.
D. Interest expense.
E. EBIT.
F. Accounts receivable.
G. Accounts payable.
H. Property, plant, and equipment.
I. Notes payable.
J. Cash dividends paid.
K. Proceeds from issuing new common shares.
L. Common shares repurchased.

The following information relates to questions 
30-32

The management of Telluride, an international diversified conglomerate, believes 
that the recent strong performance of its wholly owned medical supply subsidi-
ary, Sundanci, has gone unnoticed. To realize Sundanci’s full value, Telluride has 
announced that it will divest Sundanci in a tax-free spin-off.
Sue Carroll is director of research at Kesson and Associates. In developing an 
investment recommendation for Sundanci, Carroll has gathered the information 
shown in Exhibit 1 and Exhibit 2.

Exhibit 1: Sundanci Actual 2019 and 2020 Financial Statements for Fiscal 
Years Ending 31 May (Dollars in Millions except Per-Share Data)

Income Statement 2019   2020

Revenue $474   $598
Depreciation 20   23
Other operating costs 368   460
Income before taxes 86   115
       
Taxes 26   35
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Income Statement 2019   2020

Net income 60   80
Dividends 18   24
       
EPS $0.714   $0.952
Dividends per share $0.214   $0.286
       
Common shares outstanding 84.0   84.0

Balance Sheet 2019   2020

Current assets (includes $5 cash in 2019 and 2020) $201   $326
Net property, plant, and equipment 474   489
   Total assets 675   815
       
Current liabilities (all non-interest-bearing) 57   141
Long-term debt 0   0
   Total liabilities 57   141
       
Shareholders’ equity 618   674
   Total liabilities and equity 675   815
       
Capital expenditures 34   38

Exhibit 2: Selected Financial Information

Required rate of return on equity 14%
Industry growth rate 13%
Industry P/E 26

Abbey Naylor has been directed by Carroll to determine the value of Sundanci’s 
stock by using the FCFE model. Naylor believes that Sundanci’s FCFE will grow at 
27% for two years and at 13% thereafter. Capital expenditures, depreciation, and 
working capital are all expected to increase proportionately with FCFE.

30. Calculate the amount of FCFE per share for 2020 by using the data from Exhibit 
1.

31. Calculate the current value of a share of Sundanci stock based on the two-stage 
FCFE model.

32. Describe limitations that the two-stage DDM and FCFE models have in common.

© CFA Institute. For candidate use only. Not for distribution.



Learning Module 3 Free Cash Flow Valuation196

The following information relates to questions 
33-38

Gurmeet Singh, an equity portfolio manager at a wealth management compa-
ny, meets with junior research analyst Cindy Ho to discuss potential invest-
ments in three companies: Sienna Limited, Colanari Manufacturing, and Bern 
Pharmaceutical.
Singh and Ho review key financial data from Sienna’s most recent annual report, 
which are presented in Exhibit 1 and Exhibit 2, to assess the company’s ability to 
generate free cash flow.

Exhibit 1: Selected Data from Sienna Limited’s Statement 
of Income for the Year Ended 31 December 2019 (Amounts 
in Millions of Euros)

EBITDA 4,000
Depreciation expense 800
Operating income (EBIT) 3,200
Interest expense 440
Tax rate 35%

Exhibit 2: Sienna Limited’s Statement of Cash Flows for 
the Year Ended 31 December 2019 (Amounts in Millions of 
Euros)

Cash flow from operations  
Net income 1,794
Plus: Depreciation 800
Increase in accounts receivable (2,000)
Increase in inventory (200)
Increase in accounts payable 1,000
Cash flow from operations 1,394
Cash flow from investing activities  
Purchases of PP&E (1,000)
Cash flow from financing activities  
Borrowing (repayment) 500
Total cash flow 894

Singh and Ho also discuss the impact of dividends, share repurchases, and lever-
age on Sienna’s free cash flow. Ho tells Singh the following:

Statement 1 Changes in leverage do not impact free cash flow to equity.

Statement 2 Transactions between the company and its shareholders, such 
as the payment of dividends or share repurchases, do affect free 
cash flow.

Singh and Ho next analyze Colanari. Last year, Colanari had FCFF of €140 
million. Singh instructs Ho to perform an FCFF sensitivity analysis of Colanari’s 
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firm value using the three sets of estimates presented in Exhibit 3. In her analysis, 
Ho assumes a tax rate of 35% and a stable capital structure of 30% debt and 70% 
equity.

Exhibit 3: Sensitivity Analysis for Colanari Valuation

Variable Base-Case Estimate Low Estimate High Estimate

FCFF growth rate 4.6% 4.2% 5.0%
Before-tax cost of debt 4.9% 3.9% 5.9%
Cost of equity 11.0% 10.0% 12.0%

Finally, Singh and Ho analyze Bern. Selected financial information on Bern is 
presented in Exhibit 4.

Exhibit 4: Selected Financial Data on Bern Pharmaceutical

  Market Value Required Return

Debt €15,400 million 6.0%
Preferred stock €4,000 million 5.5%
Common stock €18,100 million 11.0%
     
FCFF, most recent year €3,226 million  
Corporate tax rate 26.9%  

Singh notes that Bern has two new drugs that are currently in clinical trials await-
ing regulatory approval. In addition to its operating assets, Bern owns a parcel of 
land from a decommissioned manufacturing facility with a current market value 
of €50 million that is being held for investment. Singh and Ho elect to value Bern 
under two scenarios:

Scenario 1 Value Bern assuming the two new drugs receive regulatory 
approval. In this scenario, FCFF is forecast to grow at 4.5% into 
perpetuity.

Scenario 2 Value Bern assuming the two new drugs do not receive regulatory 
approval. In this scenario, FCFF is forecast using a stable growth 
in FCFF of 1.5% for the next three years and then 0.75% thereafter 
into perpetuity.

 

33. Based on Exhibit 1 and Exhibit 2, Sienna’s FCFF in 2019 is:

A. €680 million.

B. €1,200 million.

C. €3,080 million.

34. Based on Exhibit 1 and Exhibit 2, Sienna’s FCFE in 2019 is:

A. €894 million.
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B. €1,466 million.

C. €2,894 million.

35. Which of Ho’s statements regarding free cash flow is (are) correct?

A. Statement 1 only

B. Statement 2 only

C. Neither Statement 1 nor Statement 2

36. Based on Exhibit 3, Ho’s FCFF sensitivity analysis should conclude that Colanari’s 
value is most sensitive to the:

A. FCFF growth rate.

B. before-tax cost of debt.

C. required rate of return for equity.

37. Based on Exhibit 4, Bern’s firm value under Scenario 1 is closest to:

A. €100,951.3 million.

B. €105,349.1 million.

C. €105,399.1 million.

38. Based on Exhibit 4, Singh and Ho should conclude that under Scenario 2, shares 
of Bern are:

A. undervalued.

B. fairly valued.

C. overvalued.

39. PHB Company currently sells for £32.50 per share. In an attempt to determine 
whether PHB is fairly priced, an analyst has assembled the following information:

 ■ The before-tax required rates of return on PHB debt, preferred stock, and 
common stock are, respectively, 7.0%, 6.8%, and 11.0%.

 ■ The company’s target capital structure is 30% debt, 15% preferred stock, and 
55% common stock.

 ■ The market value of the company’s debt is £145 million, and its preferred 
stock is valued at £65 million.

 ■ PHB’s FCFF for the year just ended is £28 million. FCFF is expected to grow 
at a constant rate of 4% for the foreseeable future.

 ■ The tax rate is 35%.
 ■ PHB has 8 million outstanding common shares.

What is PHB’s estimated value per share? Is PHB’s stock underpriced?
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The following information relates to questions 
40-41

An aggressive financial planner who claims to have a superior method for picking 
undervalued stocks is trying to steal one of your clients. The planner claims that 
the best way to find the value of a stock is to divide EBITDA by the risk-free bond 
rate. The planner is urging your client to invest in NewMarket, Inc. The planner 
says that NewMarket’s EBITDA of $1,580 million divided by the long-term gov-
ernment bond rate of 7% gives a total value of $22,571.4 million. With 318 million 
outstanding shares, NewMarket’s value per share found by using this method is 
$70.98. Shares of NewMarket currently trade for $36.50.

40. Provide your client with an alternative estimate of NewMarket’s value per share 
based on a two-stage FCFE valuation approach. Use the following assumptions:

 ■ Net income is currently $600 million. Net income will grow by 20% annually 
for the next three years.

 ■ The net investment in operating assets (capital expenditures less deprecia-
tion plus investment in working capital) will be $1,150 million next year and 
grow at 15% for the following two years.

 ■ 40% of the net investment in operating assets will be financed with net new 
debt financing.

 ■ NewMarket’s beta is 1.3; the risk-free bond rate is 7%; the equity risk pre-
mium is 4%.

 ■ After three years, the growth rate of net income will be 8% and the net 
investment in operating assets (capital expenditures minus depreciation plus 
increase in working capital) each year will drop to 30% of net income.

 ■ Debt is, and will continue to be, 40% of total assets.
 ■ NewMarket has 318 million shares outstanding.

41. Criticize the valuation approach that the aggressive financial planner used.

The following information relates to questions 
42-44

John Jones is head of the research department of Peninsular Research and is 
estimating the value of Mackinac Inc. The company has released its June 2019 
financial statements, shown in Exhibit 1, Exhibit 2, and Exhibit 3.

Exhibit 1: Mackinac Inc. Annual Income Statement  
30 June 2019 (in Thousands, except Per-Share Data)

Sales $250,000
Cost of goods sold 125,000
Gross operating profit 125,000
Selling, general, and administrative expenses 50,000
EBITDA 75,000
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Depreciation and amortization 10,500
EBIT 64,500
Interest expense 11,000
Pretax income 53,500
Income taxes 16,050
Net income $37,450
Shares outstanding 13,000
EPS $2.88

Exhibit 2: Mackinac Inc. Balance Sheet 30 June 2019 (in Thousands)

Current Assets          
Cash and equivalents     $20,000    
Receivables     40,000    
Inventories     29,000    
Other current assets     23,000    
Total current assets         $112,000
Noncurrent Assets          
Property, plant, and equipment $145,000        
Less: Accumulated depreciation 43,000        
Net property, plant, and equipment     102,000    
Investments     70,000    
Other noncurrent assets     36,000    
Total noncurrent assets         208,000
Total assets         $320,000
Current Liabilities          
Accounts payable     $41,000    
Short-term debt     12,000    
Other current liabilities     17,000    
Total current liabilities         $ 70,000
Noncurrent Liabilities          
Long-term debt     100,000    
Total noncurrent liabilities         100,000
Total liabilities         170,000
Shareholders’ Equity          
Common equity     40,000    
Retained earnings     110,000    
Total equity         150,000
Total liabilities and equity         $320,000
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Exhibit 3: Mackinac Inc. Statement of Cash Flows  
30 June 2019 (in Thousands)

Cash Flow from Operating Activities      
Net income     $37,450
Depreciation and amortization     10,500
Change in Working Capital      
(Increase) decrease in receivables ($5,000)    
(Increase) decrease in inventories (8,000)    
Increase (decrease) in payables 6,000    
Increase (decrease) in other current liabilities 1,500    
Net change in working capital     (5,500)
Net cash from operating activities     $42,450
Cash Flow from Investing Activities      
Purchase of property, plant, and equipment ($15,000)    
Net cash from investing activities     ($15,000)
Cash Flow from Financing Activities      
Change in debt outstanding $4,000    
Payment of cash dividends (22,470)    
Net cash from financing activities     (18,470)
Net change in cash and cash equivalents     $8,980
Cash at beginning of period     11,020

Cash at end of period     $20,000

Mackinac has announced that it has finalized an agreement to handle North 
American production of a successful product currently marketed by a company 
headquartered outside North America. Jones decides to value Mackinac by using 
the DDM and FCFE models. After reviewing Mackinac’s financial statements 
and forecasts related to the new production agreement, Jones concludes the 
following:

 ■ Mackinac’s earnings and FCFE are expected to grow 17% a year over the 
next three years before stabilizing at an annual growth rate of 9%.

 ■ Mackinac will maintain the current payout ratio.
 ■ Mackinac’s beta is 1.25.
 ■ The government bond yield is 6%, and the market equity risk premium is 

5%.

42. Calculate the value of a share of Mackinac’s common stock by using the 
two-stage DDM.

43. Calculate the value of a share of Mackinac’s common stock by using the 
two-stage FCFE model.

44. Jones is discussing with a corporate client the possibility of that client acquiring 
a 70% interest in Mackinac. Discuss whether the DDM or FCFE model is more 
appropriate for this client’s valuation purposes.
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The following information relates to questions 
45-46

James Smith is valuing McInish Corporation and performing a sensitivity analysis 
on his valuation. He uses a single-stage FCFE growth model. The base-case values 
for each of the parameters in the model are given, together with possible low and 
high estimates for each variable, in the following table.

Variable Base-Case Value Low Estimate High Estimate

Normalized FCFE0 £0.88 £0.70 £1.14
Risk-free rate 5.08% 5.00% 5.20%
Equity risk premium 5.50% 4.50% 6.50%
Beta 0.70 0.60 0.80
FCFE growth rate 6.40% 4.00% 7.00%

45. Use the base-case values to estimate the current value of McInish Corporation.

46. Calculate the range of stock prices that would occur if the base-case value for 
FCFE0 were replaced by the low estimate and the high estimate for FCFE0. 
Similarly, using the base-case values for all other variables, calculate the range of 
stock prices caused by using the low and high values for beta, the risk-free rate, 
the equity risk premium, and the growth rate. Based on these ranges, rank the 
sensitivity of the stock price to each of the five variables.

The following information relates to questions 
47-48

KMobile Telecom is an Asian mobile network operator headquartered in Seoul, 
South Korea. Sol Kim has estimated the normalized FCFE per share for KMo-
bile to be 1,300 Korean won (KRW) for the year just ended. The real country 
return for South Korea is 6.50%. To estimate the required return for KMobile, 
Kim makes the following adjustments to the real country return: an industry 
adjustment of +0.60%, a size adjustment of –0.10%, and a leverage adjustment of 
+0.25%. The long-term real growth rate for South Korea is estimated to be 3.5%, 
and Kim expects the real growth rate of KMobile to track the country rate.

47. What is the real required rate of return for KMobile Telecom?

48. Using the single-stage FCFE valuation model and real values for the discount rate 
and FCFE growth rate, estimate the value of one share of KMobile.

49. Hugo Dubois is evaluating NYL Manufacturing Company, Ltd. In 2020, when 
Dubois is performing his analysis, the company is unprofitable. Furthermore, 
NYL pays no dividends on its common shares. Dubois decides to value NYL 
Manufacturing by using his forecasts of FCFE. Dubois gathers the following facts 
and assumptions:

 ■ The company has 17.0 billion shares outstanding.
 ■ Sales will be €5.5 billion in 2021, increasing at 28% annually for the next 

four years (through 2025).
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 ■ Net income will be 32% of sales.
 ■ Investment in fixed assets will be 35% of sales; investment in working capital 

will be 6% of sales; depreciation will be 9% of sales.
 ■ 20% of the net investment in assets will be financed with debt.
 ■ Interest expenses will be only 2% of sales.
 ■ The tax rate will be 10%. NYL Manufacturing’s beta is 2.1; the risk-free gov-

ernment bond rate is 6.4%; the equity risk premium is 5.0%.
 ■ At the end of 2025, Dubois projects NYL terminal stock value at 18 times 

earnings.

What is the value of one ordinary share of NYL Manufacturing Company?

50. Bron has EPS of $3.00 in 2019 and expects EPS to increase by 21% in 2020. EPS 
are expected to grow at a decreasing rate for the following five years, as shown in 
the following table.

  2020 2021 2022 2023 2024 2025

Growth rate for EPS 21% 18% 15% 12% 9% 6%
Net capital expenditures 
per share

$5.00 $5.00 $4.50 $4.00 $3.50 $1.50

In 2025, the growth rate will be 6%, and it is expected to stay at that rate there-
after. Net capital expenditures (capital expenditures minus depreciation) will 
be $5.00 per share in 2019 and then follow the pattern predicted in the table. In 
2025, net capital expenditures are expected to be $1.50, and they will then grow 
at 6% annually. The investment in working capital parallels the increase in net 
capital expenditures and is predicted to equal 25% of net capital expenditures 
each year. In 2025, investment in working capital will be $0.375, and it is pre-
dicted to grow at 6% thereafter. Bron will use debt financing to fund 40% of net 
capital expenditures and 40% of the investment in working capital. The required 
rate of return for Bron is 12%.
Estimate the value of a Bron share using a two-stage FCFE valuation approach.

51. Minsuh Park is preparing a valuation of QuickChange Auto Centers, Inc. Park 
has decided to use a three-stage FCFE valuation model and the following esti-
mates. The FCFE per share for the current year is $0.75. The FCFE is expected 
to grow at 10% for next year, then at 26% annually for the following three years, 
and then at 6% in Year 5 and thereafter. QuickChange’s estimated beta is 2.00, 
and Park believes that current market conditions dictate a 4.5% risk-free rate of 
return and a 5.0% equity risk premium. Given Park’s assumptions and approach, 
estimate the value of a share of QuickChange.

52. Astrid Nilsson has valued the operating assets of Gothenburg Extrusion AB at 
720 million Swedish kronor (SEK). The company also has short-term cash and 
securities with a market value of SEK60 million that are not needed for Go-
thenburg’s operations. The noncurrent investments have a book value of SEK30 
million and a market value of SEK45 million. The company also has an overfund-
ed pension plan, with plan assets of SEK210 million and plan liabilities of SEK170 
million. Gothenburg Extrusion has SEK215 million of notes and bonds outstand-
ing and 100 million outstanding shares. What is the value per share of Gothen-
burg Extrusion stock?
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SOLUTIONS

1. The firm value is the present value of FCFF discounted at the WACC, or

   
Firm value =   

 FCFF  1  
 _ WACC − g   =   

 FCFF  0     (  1 + g )    
  ___________ WACC − g   =   1.7   (  1.07 )     _ 0.11 − 0.07  

      
=   1.819 _ 0.04   = JPY45.475 billion.

   

The market value of equity is the value of the firm minus the value of debt:

 Equity = 45.475 – 15 = JPY30.475 billion.

2. Using the FCFE valuation approach, we find the present value of FCFE discount-
ed at the required rate of return on equity to be

   PV =   
 FCFE  1  

 _ r − g   =   
 FCFE  0     (  1 + g )    

  ___________ r − g   =   1.3   (  1.075 )     _ 0.13 − 0.075   =   1.3975 _ 0.055        
= JPY25.409 billion.

   

The value of equity using this approach is JPY25.409 billion.

3. The required return on equity is

  r = E   (   R  i   )     =  R  F   +  β  i     [  E   (   R  M   )     −  R  F   ]     = 5 . 5 %  + 0.90   (  5.5% )     = 10.45 % . 

The weighted-average cost of capital is

 WACC = 0.25(7.0%)(1 – 0.40) + 0.75(10.45%) = 8.89%.

4.   

   
Firm value =   

 FCFF  0     (  1 + g )    
  ___________ WACC − g  .
    

Firm value =   1.1559   (  1.04 )     _ 0.0889 − 0.04   = $24.583.
  

5. Equity value = Firm value – Market value of debt.
Equity value = 24.583 − 3.192 = $21.391 billion.

6. Value per share = Equity value/Number of shares.
Value per share = $21.391 billion/1.852 billion = $11.55.

7. B is correct. Company A has a history of paying modest dividends relative to 
FCFE. An FCFF or FCFE model provides a better estimate of value over a DDM 
model when dividends paid differ significantly from the company’s capacity to 
pay dividends. Also, Company A has a controlling investor; with control comes 
discretion over the uses of free cash flow. Therefore, there is the possibility that 
the controlling shareholder could change the dividend policy. Finally, Company A 
has a stable capital structure; using FCFE is a more direct and simpler method to 
value a company’s equity than using FCFF when a company’s capital structure is 
stable.

8. C is correct. The applicable noncash adjustments to net income in arriving at 
FCFE are as follows:
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Noncash Item
Adjustment to Net 

Income
Amount 

(millions)

Transaction 1: Loss on sale of equipment Added back +900
Transaction 2: Impairment of intangibles Added back +400
Transaction 3: Reversal of restructuring charge Subtracted –300

In the case of Transaction 1, a loss reduces net income and thus must be added 
back in arriving at FCFE. Similarly, an impairment of intangibles (Transaction 
2) reduces net income and thus must be added back in arriving at FCFE. Trans-
action 3 (reversal of a restructuring charge) would increase net income and thus 
must be subtracted in arriving at FCFE.

9. C is correct. FCFE for Company A for the most recent year is calculated as 
follows:

Net income $4,844
Plus: Net noncash charges 1,500
Less: Investment in working capital 122
Plus: Proceeds from sale of fixed capital 2,379
Less: Net borrowing repayment 1,475
FCFE (millions) $7,126

Net noncash charges are found by adding depreciation to other noncash 
expenses:

 $500 million + $1,000 million = $1,500 million.

Investment in working capital is calculated by netting the increase in accounts 
receivable, the decrease in accounts payable, and the increase in other current 
liabilities:

 –$452 million – $210 million + $540 million = –$122 million (outflow).

Net borrowing repayment is calculated by netting the increase in notes payable 
and the decrease in long-term debt:

 $25 million – $1,500 million = –$1,475 million (outflow).

10. A is correct. FCFE is significantly higher than net income for Company B:

 Net income = $1,212 million.

FCFE for Company B is calculated as follows:

Net income $1,212
Plus: Net noncash charges 288
Less: Investment in WC 236
Less: Investment in fixed assets 1,000
Plus: Net borrowing 2,000
FCFE (millions) $2,264

Investment in working capital is calculated by adding the increase in accounts 
receivable, the increase in inventories, the increase in accounts payable, and the 
increase in other current liabilities: –$150 million – $200 million + $100 million 
+ $14 million = –$236 million. Net borrowing is calculated by adding the in-
crease in notes payable to the decrease in long-term debt: $3,000 million – $1,000 
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million = $2,000 million.
Therefore, using net income of $1,212 million as a proxy for FCFE ($2,264 
million) for Company B would result in a much lower valuation estimate than if 
actual FCFE were used.

11. A is correct. In addition to significant noncash charges other than depreciation 
in the most recent year, the annual report indicates that Company A expects to 
recognize additional noncash charges related to restructuring over the next few 
years. The given equation for forecasting assumes that the only noncash charge is 
depreciation. When the company being analyzed has significant noncash charges 
other than depreciation expense, this sales-based methodology will result in a 
less accurate estimate of FCFE than one obtained by forecasting all the individual 
components of FCFE.

12. C is correct.
FCFE for the most recent year for Company B is calculated as follows:

Net income $1,212
Plus: Net noncash charges 288
Less: Investment in WC 236
Less: Investment in fixed assets 1,000
Plus: Net borrowing 2,000
FCFE (millions) $2,264

The required rate of return on equity for Company B is

 r = E(Ri) = RF + βi[E(RM) – RF] = 3% + 0.90(7%) = 9.3%.

The most recent FCFE grows for the next four years at annual growth rates of 
10%, 9%, 8%, and 7%, respectively, and then 6% thereafter:

t g Calculation FCFE (millions)

1 10% $2,264.00 × 1.10 $2,490.40
2 9% $2,490.40 × 1.09 $2,714.54
3 8% $2,714.54 × 1.08 $2,931.70
4 7% $2,931.70 × 1.07 $3,136.92
5 6% $3,136.92 × 1.06 $3,325.13

The present value of FCFE for the first four years is calculated as follows:

 PV =    2, 490.40 _  1.093   1    +   2, 714.54 _  1.093   2    +   2, 931.70 _  1.093   3    +   3, 136.92 _  1.093   4   . 

 PV = 2,278.50 + 2,272.25 + 2,245.22 + 2.197.97 = 8,993.94.

The present value of the terminal value is calculated as follows:

 PV of TV4 =    3, 325.13  _________________     (  0.093 − 0.06 )      (  1.093 )     4    = 70, 601.58. 

So, the estimated total market value of the equity is 8,993.94 + 70,601.58 = 
79,595.52 ≈ $79,596 million.

13. C is correct. Company C’s firm value is calculated as follows:
The required rate of return on equity for Company C is

 r = E(Ri) = RF + βi[E(RM) – RF] = 3% + 1.1(7%) = 10.7%.
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  WACC =   MV   (  Debt )      ___________________  MV   (  Debt )     + MV   (  Equity )        r  d     (  1 − Tax rate )     +   
MV   (  Equity )    

  ___________________  MV   (  Debt )     + MV   (  Equity )        r  e  . 

 WACC = 0.40(6%)(1 – 0.30) + 0.60(10.7%) = 1.68% + 6.42% = 8.10%.

FCFF for the most recent year for Company C is calculated as follows:

Net income $15,409.00
Plus: Net noncash charges 3,746.00
Less: Investment in working capital 992.00
Less: Investment in fixed capital 3,463.00
Plus: Interest expense × (1 – Tax rate) 386.40
FCFF (in millions) $15,086.40

Investment in working capital is found by adding the increase in accounts re-
ceivable, the increase in inventories, the decrease in accounts payable, and the 
increase in other current liabilities: –$536 million – $803 million – $3 million + 
$350 million = –$992 million.
FCFF is expected to grow at 5.0% indefinitely. Thus,

  Firm value =   
 FCFF  1  

 _ WACC − g   =   
 FCFF  0     (  1 + g )    

  ___________ WACC − g   =   15, 086.4   (  1.05 )      ____________ 0.081 − 0.05   = $510, 990.97 million. 

The value of equity is the value of the firm minus the value of debt. The value of 
debt is found by multiplying the target debt ratio by the total firm value:

 Debt value = 0.40($510,990.97) = $204,396.39.

Therefore, equity value = $510,990.97 – $204,396.39 = $306,594.58 million.

14. FCF = Net income + Depreciation and amortization – Cash dividends − Capital 
expenditures. This definition of free cash flow is sometimes used to determine 
how much “discretionary” cash flow the management has at its disposal. Man-
agement discretion concerning dividends is limited by investor expectations that 
dividends will be maintained. Comparing this definition with Equation 7, FCFF 
= NI + NCC + Int(1 – Tax rate) – FCInv – WCInv, we find that FCFF includes a 
reduction for investments in working capital and the addition of after-tax interest 
expense. Common stock dividends are not subtracted from FCFF because div-
idends represent a distribution of the cash available to investors. (If a company 
pays preferred dividends and they were previously taken out when net income 
available to common shareholders was calculated, they are added back in Equa-
tion 7 to include them in FCFF.)

15. FCF = Cash flow from operations (from the statement of cash flows) – Capital 
expenditures. Comparing this definition of free cash flow with Equation 8, FCFF 
= CFO + Int(1 – Tax rate) – FCInv, highlights the relationship of CFO to FCFF: 
The primary point is that when Equation 8 is used, after-tax interest is added 
back to CFO to arrive at the cash flow to all investors. Then FCInv is subtracted 
to arrive at the amount of that cash flow that is “free” in the sense of available for 
distribution to those investors after taking care of capital investment needs. If 
preferred dividends were subtracted to obtain net income (in CFO), they would 
also have to be added back in. This definition is commonly used to approximate 
FCFF, but it generally understates the actual FCFF by the amount of after-tax 
interest expense.

16. Free cash flow to the firm, found with Equation 7, is
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FCFF = NI + NCC + Int   (  1 − Tax rate )     − FCInv − WCInv.

      FCFF = 285 + 180 + 130   (  1 − 0.40 )     − 349 −    (  39 + 44 − 22 − 23 )    .       
FCFF = 285 + 180 + 78 − 349 − 38 = $156 million.

   

17. Free cash flow to equity, found with Equation 10, is

   
FCFE = NI + NCC − FCInv − WFCInv + Net borrowing.

      FCFE = 285 + 180 − 349 −    (  39 + 44 − 22 − 23 )     +    (  10 + 40 )    .       
FCFE = 285 + 180 − 349 − 38 + 50 = $128 million.

   

18. To find FCFE from FCFF, one uses the relationship in Equation 9:

   
FCFE = FCFF − Int   (  1 − Tax rate )     + Net borrowing.

      FCFE = 156 − 130   (  1 − 0.40 )     +    (  10 + 40 )    .     
FCFE = 156 − 78 + 50 = $128 million.

   

19. The FCFF is (in euros)

   
FCFF = NI + NCC + Int   (  1 − Tax rate )     − FCInv − WCInv.

      FCFF = 250 + 90 + 150   (  1 − 0.30 )     − 170 − 40.     
FCFF = 250 + 90 + 105 − 170 − 40 = 235 million.

   

The weighted-average cost of capital is

 WACC = 9%(1 – 0.30)(0.40) + 13%(0.60) = 10.32%.

The value of the firm (in euros) is

   
Firm value =   

 FCFF  1  
 _ WACC − g   =   

 FCFF  0     (  1 + g )    
  ___________ WACC − g   =   235   (  1.06 )     _ 0.1032 − 0.06  

      
=   249.1 _ 0.0432   = 5, 766.20 million.

   

The total value of equity is the total firm value minus the value of debt: Equity = 
€5,766.20 million – €1,800 million = €3,966.20 million. Dividing by the number 
of shares gives the per-share estimate of V0 = €3,966.20 million/10 million = 
€396.62 per share.

20. The free cash flow to equity is

   
FCFE = NI + NCC − FCInv − WCInv + Net borrowing.

      FCFE = 250 + 90 − 170 − 40 + 0.40   (  170 − 90 + 40 )    .      
FCFE = 250 + 90 − 170 − 40 + 48 = €178 million.

   

Because the company is borrowing 40% of the increase in net capital expendi-
tures (170 – 90) and working capital (40), net borrowing is €48 million.
The total value of equity is the FCFE discounted at the required rate of return of 
equity:

   
Equity value =   

 FCFE  1  
 _ r − g   =   

 FCFE  0     (  1 + g )    
  ___________ r − g   =   178   (  1.07 )     _ 0.13 − 0.07  

      
=   190.46 _ 0.06   = €3, 174.33 million.

   

The value per share is V0 = €3,174.33 million/10 million = €317.43 per share.

21. To find FCFF from CFO, EBIT, or EBITDA, the analyst can use Equations 8, 12, 
and 13.
To find FCFF from CFO:

   FCFF = CFO + Int   (  1 − Tax rate )     − FCInv.     FCFF = 427 + 130   (  1 − 0.40 )     − 349 = 427 + 78 − 349 = $156 million.  

To find FCFF from EBIT:
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FCFF = EBIT   (  1 − Tax rate )     + Dep − FCInv − WCInv.

      FCFF = 605   (  1 − 0.40 )     + 180 − 349 − 38.     
FCFF = 363 + 180 − 349 − 38 = $156 million.

   

Finally, to obtain FCFF from EBITDA:

   
FCFF = EBITDA   (  1 − Tax rate )     + Dep   (  Tax rate )     − FCInv − WCInv.

       FCFF = 785   (  1 − 0.40 )     + 180   (  0.40 )     − 349 − 38.      
FCFF = 471 + 72 − 349 − 38 = $156 million.

   

22. The simplest approach is to calculate FCFF from CFO, EBIT, or EBITDA as was 
done in Part A and then to find FCFE by making the appropriate adjustments to 
FCFF:

   
FCFE = FCFF − Int   (  1 − Tax rate )     + Net borrowing.

      
FCFE = 156 − 130   (  1 − 0.40 )     + 50 = 156 − 78 + 50 = $128 million.

  

The analyst can also find FCFE by using CFO, EBIT, or EBITDA directly. Starting 
with CFO and using Equation 11, FCFE is found to be

   
FCFE = CFO − FCInv + Net borrowing.

     
FCFE = 427 − 349 + 50 = $128 million.

  

Starting with EBIT, on the basis of Equations 9 and 12, FCFE is

   

FCFE = EBIT   (  1 − Tax rate )     + Dep − Int   (  1 − Tax rate )     − FCInv

               − WCInv + Net borrowing.     
FCFE = 605   (  1 − 0.40 )     + 180 − 130   (  1 − 0.40 )     − 349 − 38 + 50.

       

FCFE = 363 + 180 − 78 − 349 − 38 + 50 = $128 million.

   

Finally, starting with EBITDA, on the basis of Equations 9 and 13, FCFE is

   

FCFE = EBITDA   (  1 − Tax rate )     + Dep   (  Tax rate )    

              − Int   (  1 − Tax rate )     − FCInv − WCInv + Net borrowing.       
FCFE = 785   (  1 − 0.40 )     + 180   (  0.40 )     − 130   (  1 − 0.40 )     − 349 − 38 + 50.

       

FCFE = 471 + 72 − 78 − 349 − 38 + 50 = $128 million.

   

23. C is correct. The sustainable growth rate is return on equity (ROE) multiplied by 
the retention ratio. ROE is 10%, and the retention ratio is 1 – Payout ratio, or 1.0 
– 0.2 = 0.8. The sustainable growth rate is 0.8 × 10% = 8%. FCFE growth should 
be at least 8% per year in the long term.

24. A is correct. Justifications for choosing the FCFE model over the DDM include 
the following:

 ■ The company pays dividends, but its dividends differ significantly from the 
company’s capacity to pay dividends (the first reason given by Leigh).

 ■ The investor takes a control perspective (the second reason given by Leigh).

25. A is correct. FCFF = NI + NCC + Interest expense(1 – Tax rate) – FCInv – WC-
Inv. In this case:

NI = $485 million
NCC = Depreciation expense = $270 million
Interest expense(1 – Tax rate) = 195(1 – 0.32) = $132.6 million
FCInv = Net purchase of fixed assets = Increase in gross fixed assets
  = 4,275 – 3,752 = $523 million
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WCInv = Increase in accounts receivable + Increase in inventory – Increase in 
accounts payable – Increase in accrued liabilities

  = (770 – 711) + (846 – 780) – (476 – 443) – (149 – 114)
  = $57 million

FCFF = 485 + 270 + 132.6 – 523 – 57 = 307.6, or $308 million

26. B is correct. FCFE = NI + NCC – FCInv – WCInv + Net borrowing. In this case:

   

NI = $485 million.

   

NCC = Depreciation expense = $270 million.

     

FCInv = Net purchase of fixed assets = Increase in gross fixed

       

  assets

  

= 4,275 − 3,752 = $523 million.

    
WCInv = Increase in accounts receivable + Increase in

        inventory − Increase in accounts payable − Increase      
  in accrued liabilities

   

=    (  770 − 711 )     +    (  846 − 780 )     −    (  476 − 443 )     −    (  149 − 114 )    

      

=  $57 million.

   

Net borrowing = Increase in notes payable + Increase in long-term debt

       

=    (  465 − 450 )     +    (  1,575 − 1,515 )     = $75 million.

      

FCFE = 485 + 270 − 523 − 57 + 75 = $250 million.

   

An alternative calculation is

 FCFE = FCFF – Int(1 – Tax rate) + Net borrowing.

 FCFE = 307.6 – 195(1 – 0.32) + (15 +60) = $250 million.

27. C is correct. Inventory cannot be reduced below zero. Furthermore, sales growth 
tends to increase inventory.

28. A is correct. The FCFF model is often selected when the capital structure is ex-
pected to change because FCFF estimation may be easier than FCFE estimation 
in the presence of changing financial leverage.

29.   

For a $100 increase in:
Change in FCFF 
(in US Dollars)

Change in FCFE 
(in US Dollars)

A. Net income +100 +100
B. Cash operating expenses –60 –60
C. Depreciation +40 +40
D. Interest expense 0 –60
E. EBIT +60 +60
F. Accounts receivable –100 –100
G. Accounts payable +100 +100
H. Property, plant, and equipment –100 –100
I. Notes payable 0 +100
J. Cash dividends paid 0 0
K. Proceeds from issuing new common 
shares

0 0

L. Common shares repurchased 0 0
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30. FCFE is defined as the cash flow remaining after the company meets all financial 
obligations, including debt payment, and covers all capital expenditure and work-
ing capital needs. Sundanci’s FCFE for the year 2020 is calculated as follows:

Net income = $80 million
Plus: Depreciation expense = 23
Less: Capital expenditures = 38
Less: Investment in WC = 41

Equals: FCFE = $24 million

Thus, FCFE per share equals ($24 million)/(84 million shares) = $0.286.

31. The FCFE model requires forecasts of FCFE for the high-growth years (2021 and 
2022) plus a forecast for the first year of stable growth (2023) to allow for an esti-
mate of the terminal value in 2022 based on constant perpetual growth. Because 
all of the components of FCFE are expected to grow at the same rate, the values 
can be obtained by projecting the FCFE at the common rate. (Alternatively, the 
components of FCFE can be projected and aggregated for each year.)
The following table provides the process for estimating Sundanci’s current value 
on a per-share basis.

Free Cash Flow to Equity

Base assumptions:          
Shares outstanding (millions) 84        
Required return on equity, r 14%        

    Actual 2020
Projected 

2021
Projected 

2022
Projected 

2023

      g = 27% g = 27% g = 13%
  Total Per share      
Earnings after tax $80 $0.952 $1.2090 $1.5355 $1.7351
Plus: Depreciation expense $23 $0.274 $0.3480 $0.4419 $0.4994
Less: Capital expenditures $38 $0.452 $0.5740 $0.7290 $0.8238
Less: Increase in net working capital $41 $0.488 $0.6198 $0.7871 $0.8894
Equals: FCFE $24 $0.286 $0.3632 $0.4613 $0.5213
Terminal valuea       $52.1300  
Total cash flows to equityb     $0.3632 $52.5913  
Discounted valuec     $0.3186 $40.4673  
Current value per shared $40.7859        

aProjected 2022 terminal value = Projected 2023 FCFE/(r – g).
bProjected 2022 total cash flows to equity = Projected 2022 FCFE + Projected 2022 terminal value.
cDiscounted values obtained by using r = 14%.
dCurrent value per share = Discounted value 2021 + Discounted value 2022.

32. The following limitations of the DDM are addressed by the FCFE model: The 
DDM uses a strict definition of cash flow to equity; that is, cash flows to equity 
are the dividends on the common stock. The FCFE model expands the definition 
of cash flow to include the balance of residual cash flows after all financial obli-
gations and investment needs have been met. Thus, the FCFE model explicitly 
recognizes the company’s investment and financing policies as well as its divi-
dend policy. In instances of a change of corporate control, and thus the possibility 
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of changing dividend policy, the FCFE model provides a better estimate of value.
Both two-stage valuation models allow for two distinct phases of growth—an 
initial finite period when the growth is abnormal followed by a stable growth 
period that is expected to last forever. These two-stage models share the same 
limitations with respect to the growth assumptions:
First, the analyst must confront the difficulty of defining the duration of the 
extraordinary growth period. A long period of high growth will produce a higher 
valuation, and the analyst may be tempted to assume an unrealistically long peri-
od of extraordinary growth.
Second, the analyst must realize that assuming a sudden shift from high growth 
to lower, stable growth is unrealistic. The transformation is more likely to occur 
gradually over time.
Third, because value is quite sensitive to the steady-state growth assumption, 
overestimating or underestimating this rate can lead to large errors in value.
The two models also share other limitations—notably, difficulties in accurately 
estimating required rates of return.

33. A is correct. Sienna’s FCFF in 2019 is calculated as

 FCFF = EBIT(1 – Tax rate) + Dep – FCInv – WCInv.

 FCInv = Purchases of PP&E = 1,000 (outflow).

 WCInv = Increase in accounts receivable (outflow) + Increase in inventory (out-
flow) + Increase in accounts payable (inflow).

 WCInv = –2,000 (outflow) + –200 (outflow) + 1,000 (inflow) = –1,200 (outflow).

 FCFF = 3,200(1 – 0.35) + 800 – 1,000 –1,200.

 FCFF = €680 million.

FCFF can also be computed from CFO:

 FCFF = CFO + Int(1 – Tax rate) – FCInv.

 FCFF = 1,394 + 440(1 – 0.35) – 1,000.

 FCFF = €680 million.

34. A is correct. Sienna’s FCFE in 2019 is calculated as

 FCFE = CFO – FCInv + Net borrowing

 = 1,394 – 1,000 + 500

 = €894 million.

Alternatively, FCFE may be calculated as

 FCFE = FCFF – Int(1 – Tax rate) + Net borrowing.

 = 680 – 440(1 – 0.35) + 500

 = €894 million.

35. C is correct. Transactions between the company and its shareholders (through 
cash dividends, share repurchases, and share issuances) do not affect free cash 
flow. However, leverage changes, such as the use of more debt financing, have 
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some impact on free cash flow because they increase the interest tax shield (re-
duce corporate taxes because of the tax deductibility of interest) and reduce the 
cash flow available to equity.

36. C is correct. Colanari’s valuation is most sensitive to the cost of equity (re) 
because the range of estimated values is larger than the valuation ranges estimat-
ed from the sensitivity analysis of both the FCFF growth rate (GFCFF) and the 
before-tax cost of debt (rd).

Variable
Base 
Case

Low 
Estimate

High 
Estimate

Valuation 
with Low 

Estimate (€ 
millions)

Valuation 
with High 

Estimate (€ 
millions)

Range (€ 
millions)

GFCFF 4.6% 4.2% 5.0% 3,274.16 4,021.34 747.18
rd 4.9% 3.9% 5.9% 3,793.29 3,445.24 348.05
re 11.0% 10.0% 12.0% 4,364.18 3,079.38 1,284.80

 WACC = [wd × rd(1 – Tax rate)] + (we × re).

 Firm value = FCFF0(1 + g)/(WACC – g).

Cost of equity sensitivity
Using the base case estimates for the FCFF growth rate and the before-tax cost of 
debt and using the low estimate for the cost of equity (re) of 10.0%, the valuation 
estimate is

 WACC = [(0.30)(0.049)(1 – 0.35)] + (0.70)(0.10) = 7.96%.

 Firm value = 140 million(1 + 0.046)/(0.0796 – 0.046) = €4,364.18 million.

Using the base case estimates for the FCFF growth rate and the before-tax cost of 
debt and using the high estimate for the cost of equity (re) of 12.0%, the valuation 
estimate is

 WACC = [(0.30)(0.049)(1 – 0.35)] + (0.70)(0.120) = 9.36%.

 Firm value = 140 million(1 + 0.046)/(0.0936 – 0.046) = €3,079.38 million.

Therefore, the range in valuation estimates from using the highest and lowest 
estimates of the cost of equity is €1,284.80 million.
FCFF growth rate sensitivity
Using the base case estimates for the cost of equity and the before-tax cost of 
debt and using the low estimate for the FCFF growth rate (GFCFF) of 4.2%, the 
valuation estimate is

 WACC = [(0.30)(0.049)(1 – 0.35)] + (0.70)(0.11) = 8.66%.

 Firm value = 140 million(1 + 0.042)/(0.0866 – 0.042) = €3,274.16 million.

Using the base case estimates for the cost of equity and the before-tax cost of 
debt and using the high estimate for the FCFF growth rate (GFCFF) of 5.0%, the 
valuation estimate is

 WACC = [(0.30)(0.049)(1 – 0.35)] + (0.70)(0.11) = 8.66%.

 Firm value = 140 million(1 + 0.05)/(0.0866 – 0.05) = €4,021.34 million.

Therefore, the range in valuation estimates from using the highest and lowest 
estimates of the FCFF growth rate is €747.18 million.
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Before-tax cost of debt sensitivity
Using the base case estimates for the FCFF growth rate and the cost of equity and 
using the low estimate for the before-tax cost of debt (rd) of 3.9%, the valuation 
estimate is

 WACC = [(0.30)(0.039)(1 – 0.35)] + (0.70)(0.11) = 8.46%.

 Firm value = 140 million(1 + 0.046)/(0.0846 – 0.046) = €3,793.29 million.

Using the base case estimates for the FCFF growth rate and the cost of equity and 
using the high estimate for the before-tax cost of debt (rd) of 5.9%, the valuation 
estimate is

 WACC = [(0.30)(0.059)(1 – 0.35)] + (0.70)(0.11) = 8.85%.

 Firm value = 140 million(1 + 0.046)/(0.0885 – 0.046) = €3,445.24 million.

Therefore, the range in valuation estimates from using the highest and lowest 
estimates of the before-tax cost of debt is €348.05 million.

37. C is correct. Based on Scenario 1, where Bern receives regulatory approval for its 
new drugs, the growth rate in FCFF for Bern will be constant at 4.5%. Therefore, 
a constant-growth valuation model can be used to calculate firm value.
Bern’s weighted average cost of capital is calculated as

 WACC = [wd × rd(1 – Tax rate)] + (wp × rp) + (we × re).

The total market value of the firm is the sum of the debt, preferred stock, and 
common stock market values: 15,400 + 4,000 + 18,100 = 37,500.

 WACC = [(15,400/37,500)(0.060)(1 – 0.269] + (4,000/37,500)(0.055) + 
(18,100/37,500)(0.11) 
 = 7.70%.

 Value of operating assets = FCFF0(1 + g)/(WACC – g).

 Value of operating assets = 3,226 million(1 + 0.045)/(0.0770 – 0.045) 
 = €105,349.06 million.

 Total value of the company 
 = Value of operating assets + Value of non-operating assets.

 Total value of the company = 105,349.06 million + 50 million 
 = €105,399.06 million.

38. A is correct.
The total market value of the firm is the sum of the debt, preferred stock, and 
common stock market values: 15,400 + 4,000 + 18,100 = 37,500 million.

 WACC = [wd × rd(1 – Tax rate)] + (wp × rp) + (we × re)

 = [(15,400/37,500)(0.060)(1 – 0.269] + (4,000/37,500)(0.055) + (18,100/37,500)
(0.11) 

 = 7.70%.

Under the assumption that Bern has a low growth rate because it did not receive 
regulatory approval for its new drugs, the value of Bern can be analyzed using a 
two-stage valuation model.

© CFA Institute. For candidate use only. Not for distribution.



Solutions 215

 Company value =   ∑ 
t=1

  
n
    

 FCFF  t   _   (  1 + WACC )     t    +   
 FCFF  n+1  

 _  (  WACC − g )      
1 _   (  1 + WACC )     n    . 

Year 0 1 2 3 4

g   1.50% 1.50% 1.50% 0.75%
FCFFn 
(€ millions)

3,226 3,274.39 3,323.51 3,373.36 3,398.66

Present Value Factor   0.928529 0.862167 0.800547  
Present Value 
(€ millions)

  3,040.37 2,865.42 2,700.53  

The terminal value at the end of Year 3 is TV3 = FCFF4/(WACC – g4).

 TV3 = 3,398.66/(0.0770 – 0.0075) = €48,901.58 million.

 The total value of operating assets 
 = (3,040.37 + 2,865.42 + 2,700.53) + 48,901.58/(1 + 0.0770)3

 = 8,606.32 + 39,144.95

 = €47,751.27 million.

 Value of Bern’s common stock 
 = Value of operating assets + Value of non-operating assets – Market value of debt 
– Preferred stock

 = 47,751.27 + 50.00 – 15,400 – 4,000

 = €28,401.27 million.

Since the current market value of Bern’s common stock (€18,100 million) is less 
than the estimated value (€28,401.27 million), the shares are undervalued.

39. The WACC for PHB Company is

  WACC = 0.30   (  7.0% )       (  1 − 0.35 )     + 0.15   (  6.8% )     + 0.55   (  11.0% )     = 8.435 % . 

The firm value is

   

Firm value =   
 FCFF  0     (  1 + g )    

  ___________ WACC − g  .

    Firm value =   28   (  1.04 )     ___________  0.08435 − 0.04      

=   29.12 _ 0.04435  

  

= £656.60 million.

   

The value of equity is the firm value minus the value of debt minus the value 
of preferred stock: Equity = 656.60 − 145 − 65 = £446.60 million. Dividing this 
amount by the number of shares gives the estimated value per share of £446.60 
million/8 million shares = £55.82.
The estimated value for the stock is greater than the market price of £32.50, so 
the stock appears to be undervalued.

40. Using the CAPM, the required rate of return for NewMarket is

  r = E   (   R  i   )     =  R  F   +  β  i     [  E   (   R  M   )     −  R  F   ]     = 7 %  + 1 . 3   (  4% )     = 12 . 2 % . 

To estimate FCFE, we use Equation 15:
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   FCFE = Net income −    (  1 − DR )       (  FCInv − Depreciation )          
  −    (  1 − DR )       (  WCInv )    ,

   

which can be written

   
FCFE = Net income −    (  1 − DR )       (  FCInv − Depreciation + WCInv )    

       
= Net income −    (  1 − DR )       (  Net investment in operating assets )    .   

The following table shows that net income grows at 20% annually for Years 1, 2, 
and 3 and then grows at 8% for Year 4. The net investment in operating assets is 
$1,150 million in Year 1 and grows at 15% annually for Years 2 and 3. Debt financ-
ing is 40% of this investment. FCFE is NI – Net investment in operating assets 
+ New debt financing. Finally, the present value of FCFE for Years 1, 2, and 3 is 
found by discounting at 12.2%.

  Year

(in $ Millions) 1 2 3 4

Net income 720.00 864.00 1,036.80 1,119.74
Net investment in operating assets 1,150.00 1,322.50 1,520.88 335.92
New debt financing 460.00 529.00 608.35 134.37
FCFE 30.00 70.50 124.27 918.19
PV of FCFE discounted at 12.2% 26.74 56.00 87.98  

In Year 4, net income is 8% larger than in Year 3. In Year 4, the investment in op-
erating assets is 30% of net income and debt financing is 40% of this investment. 
The FCFE in Year 4 is $918.19 million. The value of FCFE after Year 3 is found by 
using the constant-growth model:

   V  3   =   
 FCFE  4  

 _ r − g   =   918.19 _ 0.122 − 0.08   = $21, 861.67 million. 

The present value of V3 discounted at 12.2% is $15,477.64 million. The total value 
of equity, the present value of the first three years’ FCFE plus the present value 
of V3, is $15,648.36 million. Dividing this amount by the number of outstanding 
shares (318 million) gives a value per share of $49.21. For the first three years, 
NewMarket has a small FCFE because of the large investments it is making 
during the high-growth phase. In the normal-growth phase, FCFE is much larger 
because the investments required are much smaller.

41. The planner’s estimate of the share value of $70.98 is much higher than the FCFE 
model estimate of $49.21 for several reasons. First, taxes and interest expenses 
have a prior claim to the company’s cash flow and should be taken out of the cash 
flows used in estimating the value of equity because these amounts are not avail-
able to equity holders. The planner did not do this.
Second, EBITDA does not account for the company’s reinvestments in operating 
assets. So, EBITDA overstates the funds available to stockholders if reinvestment 
needs exceed depreciation charges, which is the case for growing companies such 
as NewMarket.
Third, EBITDA does not account for the company’s capital structure. Using 
EBITDA to represent a benefit to stockholders (as opposed to stockholders and 
bondholders combined) is a mistake.
Finally, dividing EBITDA by the bond rate is a major error. The risk-free bond 
rate is an inappropriate discount rate for risky equity cash flows; the proper mea-
sure is the required rate of return on the company’s equity. Dividing by a fixed 
rate also assumes, erroneously, that the cash flow stream is a fixed perpetuity. 
EBITDA cannot be a perpetual stream because if it were distributed, the stream 
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would eventually decline to zero (lacking capital investments). NewMarket is 
actually a growing company, so assuming it to be a nongrowing perpetuity is a 
mistake.

42. When a two-stage DDM is used, the value of a share of Mackinac, dividends per 
share (DPS), is calculated as follows:

   

 DPS  0   = Cash dividends / Shares outstanding = $22,470 / 13,000

       

          = $1.7285.

   
 DPS  1   =  DPS  0   × 1.17 = $2.0223.

     DPS  2   =  DPS  0   × 1  .17   2  = $2.3661.    

 DPS  3   =  DPS  0   × 1  .17   3  = $2.7683.

    

 DPS  4   =  DPS  0   × 1  .17   3  × 1.09 = $3.0175.

   

When the CAPM is used, the required return on equity, r, is

   

                      r = Government bond rate + (Beta × Equity risk

       

                               premium)

                             = 0.06 + (1.25 × 0.05) = 0.1225, or 12.25%.       
Value per share =  DPS  1   /    (  1 + r )      +  DPS  2   /    (  1 + r )       2  +   DPS  3   /    (  1 + r )       3 

       

                             +    [   DPS  4   /    (  r −  g  stable   )     ]     /   (  1 + r )     3 .

   

   

Value per share = $2.0223 / 1.1225 + $2.3661 /  1.1225   2 

      
   + $2.7683 / 1  .1225   3 

      +    [  $3.0175 /    (  0.1225 − 0.09 )     ]     / 1  .1225   3      
= $1.8016 + $1.8778 + $1.9573 + $65.6450

     

= $71.28.

   

43. When the two-stage FCFE model is used, the value of a share of Mackinac is 
calculated as follows (in $ thousands except per-share data):

   

Net income = $37, 450.

   

Depreciation = $10, 500.

    

Capital expenditures = $15, 000.

    

Change in working capital = $5, 500.

     

New debt issuance − Principal repayments = Change in debt

      

outstanding = $4, 000

   

 FCFE  0   = Net income + Depreciation − Capital expenditures−

       
         Change in working capital − Principal repayments +

                New debt issues.    
 FCFE  0   = $37, 450 + $10, 500 − $15, 000 − $5, 500 + $4, 000

      

         = $31, 450.

    

FCF  E  0   pershare = $31, 450 / 13, 000 = $2.4192.

      

FCF  E  1   = FCF  E  0   × 1.17 = $2.8305.

     

FCF  E  2   = FCF  E  0   ×  1.17   2  = $3.3117.

     

FCF  E  3   = FCF  E  0   ×  1.17   3  = $3.8747.

     

FCF  E  4   = FCF  E  0   ×  1.17   3  × 1.09 = $4.2234.

   

From the answer to A, r = 12.25%.

   
Value per share =  FCFE  1   /    (  1+r )     +  FCFE  2   /   (  1+r )     2  +  FCFE  3   /   (  1+r )     3 

       
  +    [   FCFE  4   /    (  r −  g  stable   )     ]     /   (  1+r )     3 .
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Value per share = $2.8305 / 1.1225 + $3.3117 / 1  .1225   2 

      
   + $3.8747 /  1.1225   3 

      +    [  $4.2234 /    (  0.1225 − 0.09 )     ]     /  1.1225   3      
= $2.5216 + $2.6283 + $2.7395 + $91.8798

     

= $99.77.

   

44. The FCFE model is best for valuing companies for takeovers or in situations that 
have a reasonable chance of a change in corporate control. Because controlling 
stockholders can change the dividend policy, they are interested in estimating the 
maximum residual cash flow after meeting all financial obligations and invest-
ment needs. The DDM is based on the premise that the only cash flows received 
by stockholders are dividends. FCFE uses a more expansive definition to measure 
what a company can afford to pay out as dividends.

45. The required rate of return for McInish found with the CAPM is

  r = E   (   R  i   )     =  R  F   +  β  i     [  E   (   R  M   )     −  R  F   ]     = 5.08 %  + 0.70   (  5 . 50% )     = 8 . 93 % . 

The value per share is

   V  0   =   
 FCFE  0     (  1 + g )    

  ___________ r − g   =   0.88   (  1.064 )     ___________  0.0893 − 0.064   = $37.01. 

46. The following table shows the calculated price for McInish based on the 
base-case values for all values except the variable being changed from the 
base-case value.

Variable

Estimated Price 
with Low Value 

(£)

Estimated Price 
with High Value 

(£)
Range (Rank) 

(£)

Normalized FCFE0 29.44 47.94 18.50 (3)
Risk-free rate 38.22 35.33 2.89 (5)
Equity risk premium 51.17 28.99 22.18 (2)
Beta 47.29 30.40 16.89 (4)
FCFE growth rate 18.56 48.79 30.23 (1)

As the table shows, the value of McInish is most sensitive to the changes in the 
FCFE growth rate, with the price moving over a wide range. McInish’s stock price 
is least sensitive to alternative values of the risk-free rate. Alternative values of 
beta, the equity risk premium, or the initial FCFE value also have a large impact 
on the value of the stock, although the effects of these variables are smaller than 
the effect of the growth rate.

47. The real required rate of return for KMobile is

Country return (real)   6.50%
Industry adjustment   +0.60%
Size adjustment   –0.10%
Leverage adjustment   +0.25%

Required rate of return   7.25%

48. The real growth rate of FCFE is expected to be the same as the country rate of 
3.5%. The value of one share is
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   V  0   =   
 FCFE  0     (  1 +  g  real   )    

  ______________   r  real   −  g  real     =   1, 300   (  1.035 )      ___________  0.0725 − 0.035   = KRW35, 880. 

49. The required rate of return found with the CAPM is

  r = E   (   R  i   )     =  R  F   +  β  i     [  E   (   R  M   )     −  R  F   ]     = 6.4 %  + 2.1   (  5.0% )     = 16.9 % . 

The following table shows the values of sales, net income, capital expenditures 
less depreciation, and investments in working capital. FCFE equals net income 
less the investments financed with equity:

   
FCFE = Net income −    (  1 − DR )       (  Capital expenditures − Depreciation )    

       
  −    (  1 − DR )       (  Investment in working capital )    ,   

where DR is the debt ratio (debt financing as a percentage of debt and equity). 
Because 20% of net new investments are financed with debt, 80% of the invest-
ments are financed with equity, which reduces FCFE by 80% of (Capital expendi-
tures – Depreciation) and 80% of the investment in working capital.

(All Data in Billions of Euros) 2021 2022 2023 2024 2025

Sales (growing at 28%) 5.500 7.040 9.011 11.534 14.764
Net income = 32% of sales 1.760 2.253 2.884 3.691 4.724
FCInv – Dep = (35% – 9%) × Sales 1.430 1.830 2.343 2.999 3.839
WCInv = (6% of Sales) 0.330 0.422 0.541 0.692 0.886
0.80 × (FCInv – Dep + WCInv) 1.408 1.802 2.307 2.953 3.780
FCFE = NI – 0.80 × (FCInv – Dep + WCInv) 0.352 0.451 0.577 0.738 0.945
PV of FCFE discounted at 16.9% 0.301 0.330 0.361 0.395 0.433
Terminal stock value   85.032      
PV of terminal value discounted at 16.9%   38.950      
PV of FCFE (first five years)   1.820      
Total value of equity   40.770      

The terminal stock value is 18.0 times the earnings in 2025, or 18 × 4.724 = 
€85.03 billion. The present value of the terminal value (€38.95 billion) plus the 
present value of the first five years’ FCFE (€1.82 billion) is €40.77 billion. Because 
NYL Manufacturing has 17 billion outstanding shares, the value per ordinary 
share is €2.398.

50. The following table develops the information to calculate FCFE per share 
(amounts are in US dollars).

  2020 2021 2022 2023 2024 2025

Growth rate for EPS 21% 18% 15% 12% 9% 6%
EPS 3.630 4.283 4.926 5.517 6.014 6.374
Net capital expenditure per share 5.000 5.000 4.500 4.000 3.500 1.500
Investment in WC per share 1.250 1.250 1.125 1.000 0.875 0.375
New debt financing = 40% of (Capital expen-
diture + WCInv)

2.500 2.500 2.250 2.000 1.750 0.750
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  2020 2021 2022 2023 2024 2025

FCFE = NI – Net capital expenditure – 
WCInv + New debt financing

–0.120 0.533 1.551 2.517 3.389 5.249

PV of FCFE discounted at 12% –0.107 0.425 1.104 1.600 1.923  

Earnings per share for 2019 are $3.00, and the EPS estimates for 2020 through 
2025 in the table are found by increasing the previous year’s EPS by that year’s 
growth rate. The net capital expenditures each year were specified by the analyst. 
The increase in working capital per share is equal to 25% of net capital expendi-
tures. Finally, debt financing is 40% of that year’s total net capital expenditures 
and investment in working capital. For example, in 2020, the per-share amount 
for net capital expenditures plus investment in working capital is $5.00 + $1.25 = 
$6.25. Debt financing is 40% of $6.25, or $2.50. Debt financing for 2021 through 
2025 is found in the same way.
FCFE equals net income minus net capital expenditures minus investment in 
working capital plus new debt financing. Notice that FCFE is negative in 2020 
because of large capital investments and investments in working capital. As 
these investments decline relative to net income, FCFE becomes positive and 
substantial.
The present values of FCFE from 2020 through 2024 are given in the bottom row 
of the table. These five present values sum to $4.944 per share. Because FCFE 
from 2025 onward will grow at a constant 6%, the constant-growth model can be 
used to value these cash flows.

   V  2024   =   
 FCFE  2025  

 _ r − g   =   5.249 _ 0.12 − 0.06   = $87.483. 

The present value of this stream is $87.483/(1.12)5 = $49.640. The value per share 
is the present value of the first five FCFEs (2020–2024) plus the present value of 
the FCFE after 2024, or $4.944 + $ 49.640 = $54.58.

51. The required return for QuickChange, found by using the CAPM, is r = E(Ri) = 
RF + βi[E(RM) – RF] = 4.5% + 2.0(5.0%) = 14.5%. The estimated future values of 
FCFE per share are given in the following exhibit (amounts in US dollars):

Year t Variable Calculation Value in Year t
Present Value 

at 14.5%

1 FCFE1 0.75(1.10) 0.825 0.721
2 FCFE2 0.75(1.10)(1.26) 1.040 0.793
3 FCFE3 0.75(1.10)(1.26)2 1.310 0.873
4 FCFE4 0.75(1.10)(1.26)3 1.650 0.960
4 TV4 FCFE5/(r – g) 

= 0.75(1.10)(1.26)3(1.06)/(0.145 – 0.06) 
= 1.749/0.085.

20.580 11.974

0 Total value = PV of FCFE for Years 1–4 
+ PV of terminal value

 
15.32

The FCFE grows at 10% for Year 1 and then at 26% for Years 2–4. These calcu-
lated values for FCFE are shown in the exhibit. The present values of the FCFE 
for the first four years discounted at the required rate of return are given in 
the last column of the table. After Year 4, FCFE will grow at 6% forever, so the 
constant-growth FCFE model is used to find the terminal value at Time 4, which 
is TV4 = FCFE5/(r – g). TV4 is discounted at the required return for four periods 
to find its present value, as shown in the table. Finally, the total value of the stock, 
$15.32, is the sum of the present values of the first four years’ FCFE per share plus 
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the present value of the terminal value per share.

52. The total value of non-operating assets is

SEK60 million short-term securities
SEK45 million market value of noncurrent assets
SEK40 million pension fund surplus

SEK145 million non-operating assets

The total value of the firm is the value of the operating assets plus the value of the 
non-operating assets, or SEK720 million plus SEK145 million = SEK865 mil-
lion. The equity value is the value of the firm minus the value of debt, or SEK865 
million − SEK215 million = SEK650 million. The value per share is SEK650 mil-
lion/100 million shares = SEK6.50 per share.
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LEARNING OUTCOMES
Mastery The candidate should be able to:

contrast the method of comparables and the method based on 
forecasted fundamentals as approaches to using price multiples in 
valuation and explain economic rationales for each approach
calculate and interpret a justified price multiple

describe rationales for and possible drawbacks to using alternative 
price multiples and dividend yield in valuation
calculate and interpret alternative price multiples and dividend yield

calculate and interpret underlying earnings, explain methods of 
normalizing earnings per share (EPS), and calculate normalized EPS
explain and justify the use of earnings yield (E/P)

describe fundamental factors that influence alternative price 
multiples and dividend yield
calculate and interpret a predicted P/E, given a cross-sectional 
regression on fundamentals, and explain limitations to the 
cross-sectional regression methodology
calculate and interpret the justified price-to-earnings ratio (P/E), 
price-to-book ratio (P/B), and price-to-sales ratio (P/S) for a stock, 
based on forecasted fundamentals
calculate and interpret the P/E-to-growth (PEG) ratio and explain its 
use in relative valuation
calculate and explain the use of price multiples in determining 
terminal value in a multistage discounted cash flow (DCF) model
evaluate whether a stock is overvalued, fairly valued, or undervalued 
based on comparisons of multiples

L E A R N I N G  M O D U L E

4
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LEARNING OUTCOMES
Mastery The candidate should be able to:

evaluate a stock by the method of comparables and explain the 
importance of fundamentals in using the method of comparables
explain alternative definitions of cash flow used in price and 
enterprise value (EV) multiples and describe limitations of each 
definition
calculate and interpret EV multiples and evaluate the use of EV/
EBITDA
explain sources of differences in cross-border valuation comparisons

describe momentum indicators and their use in valuation

explain the use of the arithmetic mean, the harmonic mean, the 
weighted harmonic mean, and the median to describe the central 
tendency of a group of multiples

INTRODUCTION

contrast the method of comparables and the method based on 
forecasted fundamentals as approaches to using price multiples in 
valuation and explain economic rationales for each approach

Among the most familiar and widely used valuation tools are price and enterprise 
value multiples. Price multiples are ratios of a stock’s market price to some measure 
of fundamental value per share. Enterprise value multiples, by contrast, relate the 
total market value of all sources of a company’s capital to a measure of fundamental 
value for the entire company.

The intuition behind price multiples is that investors evaluate the price of a share 
of stock—judge whether it is fairly valued, overvalued, or undervalued—by consid-
ering what a share buys in terms of per share earnings, net assets, cash flow, or some 
other measure of value (stated on a per share basis). The intuition behind enterprise 
value multiples is similar; investors evaluate the market value of an entire enterprise 
relative to the amount of earnings before interest, taxes, depreciation, and amorti-
zation (EBITDA), sales, or operating cash flow it generates. As valuation indicators 
(measures or indicators of value), multiples have the appealing qualities of simplicity 
in use and ease in communication. A multiple summarizes in a single number the 
relationship between the market value of a company’s stock (or of its total capital) and 
some fundamental quantity, such as earnings, sales, or book value (owners’ equity 
based on accounting values).

Among the questions we will study for answers that will help in making correct 
use of multiples as valuation tools are the following:

 ■ What accounting issues affect particular price and enterprise value multi-
ples, and how can analysts address them?

 ■ How do price multiples relate to fundamentals, such as earnings growth 
rates, and how can analysts use this information when making valuation 
comparisons among stocks?

1
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 ■ For which types of valuation problems is a particular price or enterprise 
value multiple appropriate or inappropriate?

 ■ What challenges arise in applying price and enterprise value multiples 
internationally?

Multiples may be viewed as valuation indicators relating to individual securities. 
Another type of valuation indicator used in security selection is momentum indica-
tors. They typically relate either price or a fundamental (such as earnings) to the time 
series of its own past values or, in some cases, to its expected value. The logic behind 
the use of momentum indicators is that such indicators may provide information on 
future patterns of returns over some time horizon. Because the purpose of momentum 
indicators is to identify potentially rewarding investment opportunities, they can be 
viewed as a class of valuation indicators with a focus that is different from and com-
plementary to the focus of price and enterprise value multiples.

We first put the use of price and enterprise value multiples in an economic con-
text and present certain themes common to the use of any price or enterprise value 
multiple. We then present price multiples. The treatment of each multiple follows a 
common format: usage considerations, the relationship of the multiple to investors’ 
expectations about fundamentals, and using the multiple in valuation based on com-
parables. The subsequent sections present enterprise value multiples, international 
considerations in using multiples, and treatment of momentum indicators. We then 
discuss several practical issues that arise in using valuation indicators. 

Price and Enterprise Value Multiples in Valuation 
In practice, two methods underpin analysts’ use of price and enterprise value multiples: 
the method of comparables and the method based on forecasted fundamentals. Each 
of these methods relates to a definite economic rationale. In this section, we introduce 
the two methods and their associated economic rationales.

The Method of Comparables

The method of comparables refers to the valuation of an asset based on multiples of 
comparable (similar) assets—that is, valuation based on multiples benchmarked to the 
multiples of similar assets. The similar assets may be referred to as the comparables, 
the comps, or the guideline assets (or in the case of equity valuation, guideline 
companies). For example, multiplying a benchmark value of the price-to-earnings 
(P/E) multiple by an estimate of a company’s earnings per share (EPS) provides a quick 
estimate of the value of the company’s stock that can be compared with the stock’s 
market price. Equivalently, comparing a stock’s actual price multiple with a relevant 
benchmark multiple should lead the analyst to the same conclusion on whether the 
stock is relatively fairly valued, relatively undervalued, or relatively overvalued.

The idea behind price multiples is that a stock’s price cannot be evaluated in isola-
tion. Rather, it needs to be evaluated in relation to what it buys in terms of earnings, 
net assets, or some other measure of value. Obtained by dividing price by a measure 
of value per share, a price multiple gives the price to purchase one unit of value in 
whatever way value is measured. For example, a P/E of 20 means that it takes 20 units 
of currency (for example, €20) to buy one unit of earnings (for example, €1 of earnings). 
This scaling of price per share by value per share also makes possible comparisons 
among various stocks. For example, an investor pays more for a unit of earnings for a 
stock with a P/E of 25 than for another stock with a P/E of 20. Applying the method 
of comparables, the analyst would reason that if the securities are otherwise closely 
similar (if they have similar risk, profit margins, and growth prospects, for example), 
the security with the P/E of 20 is undervalued relative to the one with the P/E of 25.

© CFA Institute. For candidate use only. Not for distribution.



Learning Module 4 Market-Based Valuation: Price and Enterprise Value Multiples226

The word relative is necessary. An asset may be undervalued relative to a compar-
ison asset or group of assets, and an analyst may thus expect the asset to outperform 
the comparison asset or assets on a relative basis. If the comparison asset or assets 
themselves are not efficiently priced, however, the stock may not be undervalued: 
It could be fairly valued or even overvalued (on an absolute basis, i.e., in relation to 
its intrinsic value). Example 1 presents the method of comparables in its simplest 
application.

EXAMPLE 1

The Method of Comparables at Its Simplest
Company A’s EPS is $1.50. Its closest competitor, Company B, is trading at a 
P/E of 22. Assume the companies have a similar operating and financial profile.

1. If Company A’s stock is trading at $37.50, what does that indicate about its 
value relative to Company B?

Solution:
If Company A’s stock is trading at $37.50, its P/E will be 25 ($37.50 divided 
by $1.50). If the companies are similar, this P/E would indicate that Compa-
ny A is overvalued relative to Company B.

2. If we assume that Company A’s stock should trade at about the same P/E as 
Company B’s stock, what will we estimate as an appropriate price for Com-
pany A’s stock?

Solution:
If we assume that Company A’s stock should trade at about the same P/E as 
Company B’s stock, we will estimate that an appropriate price for Company 
A’s stock is $33 ($1.50 times 22).

The method of comparables applies also to enterprise value multiples. In this 
application, we would evaluate the market value of an entire company in relation to 
some measure of value relevant to all providers of capital, not only providers of equity 
capital. For example, multiplying a benchmark multiple of enterprise value (EV) to 
earnings before interest, taxes, depreciation, and amortization (EBITDA) times an 
estimate of a company’s EBITDA provides a quick estimate of the value of the entire 
company. Similarly, comparing a company’s actual enterprise value multiple with a 
relevant benchmark multiple allows an assessment of whether the company is relatively 
fairly valued, relatively undervalued, or relatively overvalued.

Many choices for the benchmark value of a multiple have appeared in valuation 
methodologies, including the multiple of a closely matched individual stock and 
the average or median value of the multiple for the stock’s industry peer group. 
The economic rationale underlying the method of comparables is the law of one 
price—the economic principle that two identical assets should sell at the same price. 
The method of comparables is perhaps the most widely used approach for analysts 
reporting valuation judgments on the basis of price multiples. For this reason, the use 
of multiples in valuation is sometimes viewed solely as a type of relative-valuation 
approach; however, multiples can also be derived from, and expressed in terms of, 
fundamentals, as discussed in the next section.
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The Method Based on Forecasted Fundamentals

The method based on forecasted fundamentals refers to the use of multiples that are 
derived from forecasted fundamentals—characteristics of a business related to profit-
ability, growth, or financial strength. For brevity, we sometimes use the phrase “based 
on fundamentals” in describing multiples derived using this approach. Fundamentals 
drive cash flows, and we can relate multiples to company fundamentals through a 
discounted cash flow (DCF) model. Algebraic expressions of price multiples in terms 
of fundamentals facilitate an examination of how valuation differences among stocks 
relate to different expectations for those fundamentals. 

One process for relating multiples to forecasted fundamentals begins with a valu-
ation based on a DCF model. Recall that DCF models estimate the intrinsic value of 
a firm or its equity as the present value of expected cash flows and that fundamentals 
drive cash flows. Multiples are stated with respect to a single value of a fundamental, 
but any price or enterprise value multiple relates to the entire future stream of expected 
cash flows through its DCF value.

We can illustrate this concept by first taking the present value of the stream of 
expected future cash flows and then expressing the result relative to a forecasted 
fundamental. For example, if the DCF value of a UK stock is £10.20 and its forecasted 
EPS is £1.2, the forward P/E multiple consistent with the DCF value is £10.20/£1.2 
= 8.5. (The term forward P/E refers to a P/E calculated on the basis of a forecast of 
EPS and is discussed in further detail later in this reading.) This exercise of relating a 
valuation to a price multiple applies to any definition of price multiple and any DCF 
model or residual income model.

In summary, we can approach valuation by using multiples from two perspectives. 
First, we can use the method of comparables, which involves comparing an asset’s 
multiple to a standard of comparison. Similar assets should sell at similar prices. 
Second, we can use the method based on forecasted fundamentals, which involves 
forecasting the company’s fundamentals rather than making comparisons with other 
companies. The price multiple of an asset should be related to its expected future 
cash flows. We can also incorporate the insights from the method based on forecasted 
fundamentals in explaining valuation differences based on comparables, because we 
seldom (if ever) find exact comparables. In the sections covering each multiple, we 
will present the method based on forecasted fundamentals first so we can refer to it 
when using the method of comparables.

Using either method, how can an analyst communicate a view about the value of a 
stock? Of course, the analyst simply can offer a qualitative judgment about whether the 
stock appears to be fairly valued, overvalued, or undervalued (and offer specific reasons 
for the view). The analyst may also be more precise by communicating a justified 
price multiple for the stock. The justified price multiple is the estimated fair value 
of that multiple, which can be justified on the basis of the method of comparables or 
the method of forecasted fundamentals.

For an example of a justified multiple based on the method of comparables, sup-
pose we use the price-to-book (P/B) multiple in a valuation and find that the median 
P/B for the company’s peer group, which would be the standard of comparison, is 
2.2. Note that we are using the median rather than the mean value of the peer group’s 
multiple to avoid distortions from outliers—an important issue when dealing with 
peer groups that often consist of a small number of companies. The stock’s justified 
P/B based on the method of comparables is 2.2 (without making any adjustments for 
differences in fundamentals). We can compare the justified P/B with the actual P/B 
based on market price to form an opinion about value. If the justified P/B is larger 
(smaller) than the actual P/B, the stock may be undervalued (overvalued). We can also, 
on the assumption that the comparison assets are fairly priced, translate the justified 
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P/B based on comparables into an estimate of absolute fair value of the stock. If the 
current book value per share is $23, then the fair value of the stock is 2.2 × $23 = 
$50.60, which can be compared with its market price.

For an example of a justified multiple based on fundamentals, suppose that we are 
using a residual income model and estimate that the value of the stock is $46. Then, 
the justified P/B based on forecasted fundamentals is $46/$23 = 2.0, which we can 
again compare with the actual value of the stock’s P/B. We can also state our estimate 
of the stock’s absolute fair value as 2 × $23 = $46. (Note that the analyst could report 
valuation judgments related to a DCF model in terms of the DCF value directly; price 
multiples are a familiar form, however, in which to state valuations.) Furthermore, 
we can incorporate the insights from the method based on fundamentals to explain 
differences from results based on comparables.

In the next section, we begin a discussion of specific price and enterprise value 
multiples used in valuation.

PRICE/EARNINGS: THE BASICS

calculate and interpret a justified price multiple

describe rationales for and possible drawbacks to using alternative 
price multiples and dividend yield in valuation
calculate and interpret alternative price multiples and dividend yield

calculate and interpret underlying earnings, explain methods of 
normalizing earnings per share (EPS), and calculate normalized EPS
explain and justify the use of earnings yield (E/P)

In this section, we first discuss the most familiar price multiple, the price-to-earnings 
ratio. In the context of that discussion, we introduce a variety of practical issues that 
have counterparts for most other multiples. These issues include analyst adjustments 
to the denominator of the ratio for accuracy and comparability and the use of inverse 
price multiples. Then, we discuss four other major price multiples from the same 
practical perspective.

Price/Earnings
In the first edition of Security Analysis (Graham and Dodd 1934, p. 351), Benjamin 
Graham and David L. Dodd described common stock valuation based on P/Es as the 
standard method of that era, and the P/E is still the most familiar valuation measure 
today.

We begin our discussion with rationales offered by analysts for the use of P/E 
and with the possible drawbacks of its use. We then define the two chief variations 
of the P/E: the trailing P/E and the forward P/E (also called the “leading P/E”). The 
multiple’s numerator, market price, is (as in other multiples) definitely determinable; 
it presents no special problems of interpretation. But the denominator, EPS, is based 
on the complex rules of accrual accounting and presents significant interpretation 
issues. We discuss those issues and the adjustments analysts can make to obtain 
more-meaningful P/Es. Finally, we conclude the section by examining how analysts 

2
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use P/Es to value a stock using the method of forecasted fundamentals and the method 
of comparables. As mentioned earlier, we discuss fundamentals first so that we can 
draw insights from that discussion when using comparables.

Several rationales support the use of P/E multiples in valuation:

 ■ Earning power is a chief driver of investment value, and EPS, the denom-
inator in the P/E ratio, is perhaps the chief focus of security analysts’ 
attention. Surveys show that P/E ranks first among price multiples used in 
market-based valuation (2007 survey of CFA Institute members; for more 
details, see Pinto, Robinson, and Stowe 2018) and that it is the most popu-
lar valuation metric when making investment decisions (2012 BofA Merrill 
Lynch Institutional Factor Survey).

 ■ The P/E ratio is widely recognized and used by investors.
 ■ Differences in stocks’ P/Es may be related to differences in long-run aver-

age returns on investments in those stocks, according to empirical research 
(Chan and Lakonishok 2004).

Potential drawbacks to using P/Es derive from the characteristics of EPS:

 ■ EPS can be zero, negative, or insignificantly small relative to price, and P/E 
does not make economic sense with a zero, negative, or insignificantly small 
denominator. 

 ■ The ongoing or recurring components of earnings that are most important 
in determining intrinsic value can be practically difficult to distinguish from 
transient components.

 ■ The application of accounting standards requires corporate managers to 
choose among acceptable alternatives and to use estimates in reporting. In 
making such choices and estimates, managers may distort EPS as an accu-
rate reflection of economic performance. Such distortions may affect the 
comparability of P/Es among companies.

Methods to address these potential drawbacks will be discussed later in the read-
ing. In the next section, we discuss alternative definitions of P/E based on alternative 
specifications of earnings.

Alternative Definitions of P/E

In calculating a P/E, the numerator most commonly used is the current price of the 
common stock, which is generally easily obtained and unambiguous for publicly traded 
companies. Selecting the appropriate EPS figure to be used in the denominator is not 
as straightforward. The following two issues must be considered:

 ■ the time horizon over which earnings are measured, which results in alter-
native definitions of P/E, and

 ■ adjustments to accounting earnings that the analyst may make so that P/Es 
for various companies can be compared.

Common alternative definitions of P/E are trailing P/E and forward P/E.

 ■ A stock’s trailing P/E (sometimes referred to as a current P/E) is its current 
market price divided by the most recent four quarters’ EPS. In such calcu-
lations, EPS is sometimes referred to as “trailing 12-month (TTM) EPS.” 
Note, however, that the Value Line Investment Survey uses “current P/E” to 
mean a P/E based on EPS for the most recent six months plus the projected 
EPS for the coming six months. That calculation blends historical and for-
ward-looking elements.

© CFA Institute. For candidate use only. Not for distribution.



Learning Module 4 Market-Based Valuation: Price and Enterprise Value Multiples230

 ■ The forward P/E (also called the leading P/E or prospective P/E) is a 
stock’s current price divided by next year’s expected earnings. Trailing P/E 
is the P/E usually presented first in stock profiles that appear in financial 
databases, but most databases also provide the forward P/E. In practice, the 
forward P/E has a number of important variations that depend on how “next 
year” is defined, as we discuss later.

Other names and time-horizon definitions for P/E exist. For example, Thomson 
First Call (part of Refinitiv) provides various P/Es, including ratios that have as the 
denominator a stock’s trailing 12-month EPS, last reported annual EPS, and EPS fore-
casted for one year to three years ahead. Another example is Value Line’s company 
reports which display a median P/E, which is a rounded average of the four middle 
values of the range of annual average P/Es over the past 10 years.

In using the P/E, an analyst should apply the same definition to all companies and 
time periods under examination. Otherwise, the P/Es are not comparable, for a given 
company over time or for various companies at a specific point in time. One reason 
is that the differences in P/Es calculated by different methods may be systematic (as 
opposed to random). For example, for companies with rising earnings, the forward 
P/E will be smaller than the trailing P/E because the denominator in the forward P/E 
calculation will be larger.

Valuation is a forward-looking process, so analysts usually focus on the forward 
P/E when earnings forecasts are available. For large public companies, an analyst can 
develop earnings forecasts and/or obtain consensus earnings forecasts from a commer-
cial database. When earnings are not readily predictable, however, a trailing P/E (or 
another valuation metric) may be more appropriate than a forward P/E. Furthermore, 
logic sometimes indicates that a particular definition of the P/E is not relevant. For 
example, a major acquisition or divestiture or a significant change in financial leverage 
may change a company’s operating or financial risk so much that the trailing P/E based 
on past EPS is not informative about the future and thus not relevant to a valuation. 
In such a case, the forward P/E is the appropriate measure. In the following sections, 
we address issues that arise in calculating trailing and forward P/Es.

Trailing P/Es and forward P/Es are based on a single year’s EPS. If that number 
is negative or viewed as unrepresentative of a company’s earning power, however, an 
analyst may base the P/E calculation on a longer-run expected average EPS value. P/
Es based on such normalized EPS data may be called normalized P/Es. Because the 
denominators in normalized P/Es are typically based on historical information, they 
are covered in the next section on calculating the trailing P/E.

Calculating the Trailing P/E

When using trailing earnings to calculate a P/E, the analyst must take care in determin-
ing the EPS to be used in the denominator. The analyst must consider the following:

 ■ potential dilution of EPS (a reduction in proportional ownership interest as 
a result of the issuance of new shares.);

 ■ transitory, nonrecurring components of earnings that are company specific;
 ■ transitory components of earnings ascribable to cyclicality (business or 

industry cyclicality); and
 ■ differences in accounting methods (when different companies’ stocks are 

being compared).

Among the considerations mentioned, potential dilution of EPS generally makes 
the least demands on analysts’ accounting expertise because companies are them-
selves required to present both basic EPS and diluted EPS. Basic earnings per share 
data reflect total earnings divided by the weighted average number of shares actually 
outstanding during the period. Diluted earnings per share reflects division by the 
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number of shares that would be outstanding if holders of securities such as executive 
stock options, equity warrants, and convertible bonds exercised their options to obtain 
common stock. The diluted EPS measure also reflects the effect of such conversion 
on the numerator, earnings. For example, conversion of a convertible bond affects 
both the numerator (earnings) and the denominator (number of shares) in the EPS 
calculation. Because companies present both EPS numbers, the analyst does not 
need to make the computation. Companies also typically report details of the EPS 
computation in a footnote to the financial statements. Example 2, illustrating the first 
bullet point, shows the typical case in which the P/E based on diluted EPS is higher 
than the P/E based on basic EPS.

EXAMPLE 2

Basic versus Diluted EPS
For the fiscal year ended 30 September 2018, Siemens AG (SIE-DE) reported 
basic EPS of €7.12 and diluted EPS of €7.01. Based on a closing stock price of 
€95.94 on 29 March 2019, the trailing P/E for Siemens is 13.47 if basic EPS is 
used and 13.69 if diluted EPS is used.

When comparing companies, analysts generally prefer to use diluted EPS so that 
the EPS of companies with differing amounts of dilutive securities are on a compa-
rable basis. The other bulleted considerations frequently lead to analyst adjustments 
to reported earnings numbers and are discussed in order below.

Analyst Adjustments for Nonrecurring Items
Items in earnings that are not expected to recur in the future are generally removed 
by analysts because valuation concentrates on future cash flows. The analyst’s focus is 
on estimating underlying earnings (other names for this concept include persistent 
earnings, continuing earnings, and core earnings)—that is, earnings that exclude 
nonrecurring items. An increase in underlying earnings reflects an increase in earnings 
that the analyst expects to persist into the future. Companies may disclose adjusted 
earnings, which may be called non-IFRS earnings (because they differ, as a result of 
adjustments, from earnings as reportable under International Financial Reporting 
Standards), non-GAAP earnings (because they differ, as a result of adjustments, 
from earnings as reportable under US generally accepted accounting principles), pro 
forma earnings, adjusted earnings, or, as in Example 3, core earnings. All of these 
terms indicate that the earnings number differs in some way from that presented in 
conformity with accounting standards. Example 3 shows the calculation of EPS and 
P/E before and after analyst adjustments for nonrecurring items.

EXAMPLE 3

Calculating Trailing 12-Month EPS and Adjusting EPS for 
Nonrecurring Items
You are calculating a trailing P/E for Evergreen PLC as of 31 May 20X9, when 
the share price closed at £50.11 in London. In its first quarter of 20X9, ended 
31 March, Evergreen reported basic and diluted EPS according to IFRS of 
£0.81, which included £0.34 of restructuring costs and £0.26 of amortization of 
intangibles arising from acquisitions. Adjusting for all of these items, Evergreen 
reported “core EPS” of £1.41 for the first quarter of 20X9, compared with core 
EPS of £1.81 for the first quarter of 20X8. Because the core EPS differed from 
the EPS calculated under IFRS, the company provided a reconciliation of the 
two EPS figures.
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Other data for Evergreen as of 31 March 20X9 are given below. The trailing 
12-month diluted EPS for 31 March 20X9 includes one quarter in 20X9 and 
three quarters in 20X8.

 

Measure

Full Year 
20X8 

(a)

Less 
1st Quarter 20X8 

(b)

Three Quar-
ters of 20X8 

(c = a – b)

Plus 
1st Quarter 

20X9 
(d)

Trailing 
12-Month EPS 

(e = c + d)

Reported diluted EPS £4.98 £1.27 £3.71 £0.81 £4.52
Core EPS £6.41 £1.81 £4.60 £1.41 £6.01
EPS excluding 20X8 legal provisions £5.07 £1.28 £3.79 £0.81 £4.60

 

Based on the table and information about Evergreen, address the following:
Suppose you expect the amortization charges to continue for some years 

and note that, although Evergreen excluded restructuring charges from its core 
earnings calculation, Evergreen has reported restructuring charges in previous 
years. After reviewing all relevant data, you conclude that, in this instance, 
only the legal provision related to a previously disclosed legal matter should be 
viewed as clearly nonrecurring.

1. Based on the company’s reported EPS, determine the trailing P/E of Ever-
green as of 31 March 20X9.

Solution:
Based on reported EPS and without any adjustments for nonrecurring 
items, the trailing P/E is £50.11/£4.52 = 11.1.

2. Determine the trailing P/E of Evergreen as of 31 March 20X9 using core 
earnings as determined by Evergreen.

Solution:
Using the company’s reported core earnings, you find that the trailing EPS 
would be £6.01 and the trailing P/E would be £50.11/£6.01 = 8.3.

3. Determine the trailing P/E based on your adjustment to EPS.

Solution:
The trailing EPS excluding only what you consider to be nonrecurring items 
is £4.60, and the trailing P/E on that basis is £50.11/£4.60 = 10.9.

Example 3 makes several important points:

 ■ By any of its various names, underlying earnings, or core earnings, is a non-
IFRS concept without prescribed rules for its calculation.

 ■ An analyst’s calculation of underlying earnings may well differ from that 
of the company supplying the earnings numbers. Company-reported core 
earnings may not be comparable among companies because of differing 
bases of calculation. Analysts should thus always carefully examine the 
calculation and, generally, should not rely on such company-reported core 
earnings numbers.

 ■ In general, the P/E that an analyst uses in valuation should reflect the 
analyst’s judgment about the company’s underlying earnings and should be 
calculated on a consistent basis among all stocks under review.
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The identification of nonrecurring items often requires detailed work—in partic-
ular, examination of the income statement, the footnotes to the income statement, 
and the management discussion and analysis section. The analyst cannot rely on 
income statement classifications alone to identify nonrecurring components of 
earnings. Nonrecurring items (for example, gains and losses from the sale of assets, 
asset write-downs, goodwill impairment, provisions for future losses, and changes in 
accounting estimates) often appear in the income from continuing operations portion 
of a business’s income statement. An analyst may decide not to exclude income/loss 
from discontinued operations when assets released from discontinued operations 
are redirected back into the company’s earnings base. An analyst who takes income 
statement classifications at face value may draw incorrect conclusions in a valuation.

This discussion does not exhaust the analysis that may be necessary to distinguish 
earnings components that are expected to persist into the future from those that are 
not. For example, earnings may be decomposed into cash flow and accrual components 
(where the accrual component of earnings is the difference between a cash measure of 
earnings and a measure of earnings under the relevant set of accounting standards). 
Some research indicates that the cash flow component of earnings should receive a 
greater weight than the accrual component of earnings in valuation, and analysts may 
attempt to reflect that conclusion in the earnings used in calculating P/Es.

Analyst Adjustments for Business-Cycle Influences
In addition to company-specific effects, such as restructuring costs, transitory effects 
on earnings can come from business-cycle or industry-cycle influences. These effects 
are somewhat different from company-specific effects. Because business cycles repeat, 
business-cycle effects, although transitory, can be expected to recur in subsequent 
cycles.

Because of cyclical effects, the most recent four quarters of earnings may not 
accurately reflect the average or long-term earning power of the business, particularly 
for cyclical businesses—those with high sensitivity to business- or industry-cycle 
influences, such as automobile and steel manufacturers. Trailing EPS for such stocks 
is often depressed or negative at the bottom of a cycle and unusually high at the top of 
a cycle. Empirically, P/Es for cyclical companies are often highly volatile over a cycle 
even without any change in business prospects: High P/Es on depressed EPS at the 
bottom of the cycle and low P/Es on unusually high EPS at the top of the cycle reflect 
the countercyclical property of P/Es known as the Molodovsky effect, named after 
Nicholas Molodovsky, who wrote on this subject in the 1950s and referred to using 
average earnings as a simple starting point for understanding a company’s underlying 
earnings power. Analysts address this problem by normalizing EPS—that is, estimating 
the level of EPS that the business could be expected to achieve under mid-cyclical 
conditions (normalized EPS or normal EPS). Please note that we are using the term 
“normalized earnings” to refer to earnings adjusted for the effects of a business cycle. 
Some sources use the term “normalized earnings” also to refer to earnings adjusted 
for nonrecurring items. 

Two of several available methods to calculate normalized EPS are as follows:

 ■ The method of historical average EPS, in which normalized EPS is calcu-
lated as average EPS over the most recent full cycle

 ■ The method of average return on equity, in which normalized EPS is calcu-
lated as the average return on equity (ROE) from the most recent full cycle, 
multiplied by current book value per share

The first method is one of several possible statistical approaches to the problem of 
cyclical earnings; however, this method does not account for changes in a business’s size. 
The second alternative, by using recent book value per share, reflects more accurately 
the effect on EPS of growth or shrinkage in the company’s size. For that reason, the 
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method of average ROE is sometimes preferred. When reported current book value 
does not adequately reflect company size in relation to past values (because of items 
such as large write-downs), the analyst can make appropriate accounting adjustments. 
The analyst can also estimate normalized earnings by multiplying total assets by an 
estimate of the long-run return on total assets or by multiplying shareholders’ equity 
by an estimate of the long-run return on total shareholders’ equity. These methods 
are particularly useful for a period in which a cyclical company has reported a loss.

Example 4 illustrates this concept. The example uses data for an American 
Depositary Receipt (ADR) but is applicable to any equity security. An ADR is intended 
to facilitate US investment in non-US companies. It is a negotiable certificate issued by 
a depositary bank that represents ownership in a non-US company’s deposited equity 
(i.e., equity held in custody by the depositary bank in the company’s home market). 
One ADR may represent one, more than one, or less than one deposited share. The 
number of or fraction of deposited securities represented by one ADR is referred to 
as the “ADR ratio.”

EXAMPLE 4

Normalizing EPS for Business-Cycle Effects
You are researching the valuation of Zenlandia Chemical Company, a large (fic-
titious) manufacturer of specialty chemicals. Your research is for a US investor 
who is interested in the company’s ADRs rather than the company’s shares 
listed on the Zenlandia Stock Exchange. On 5 July 2021, the closing price of 
the US-listed ADR was $18.21. The chemical industry is notably cyclical, so you 
decide to normalize earnings as part of your analysis. You believe that data from 
2014 reasonably capture the beginning of the most recent business cycle, and 
you want to evaluate a normalized P/E. Exhibit 1 supplies data on EPS (based 
on Zenlandia GAAP) for one ADR, book value per share (BVPS) for one ADR, 
and the company’s ROE.

 

Exhibit 1: Zenlandia Chemical Company (Currency in US Dollars) 
 

 

Measure 2014 2015 2016 2017 2018 2019 2020

EPS (ADR) $0.74 $0.63 $0.61 $0.54 $1.07 $0.88 $1.08
BVPS 
(ADR)

$3.00 $2.93 $2.85 $2.99 $3.80 $4.03 $4.82

ROE 24.7% 21.5% 21.4% 18.1% 28.2% 21.8% 22.4%
 

Note: This example involves a single company. When the analyst compares multiple companies 
on the basis of P/Es based on normalized EPS and uses this normalization approach, the analyst 
should be sure that the ROEs are being calculated consistently by the subject companies. In this 
example, ROE for each year is being calculated by using ending BVPS and, essentially, trailing 
earnings are being normalized.

Using the data in Exhibit 1:

1. Calculate a normalized EPS by the method of historical average EPS and 
then calculate the P/E based on that estimate of normalized EPS.

Solution:
Averaging EPS over the 2014–20 period, you would find it to be ($0.74 + 
$0.63 + $0.61 + $0.54 + $1.07 + $0.88 + $1.08)/7 = $0.79. Thus, according 
to the method of historical average EPS, normalized EPS is $0.79. The P/E 
based on this estimate is $18.21/$0.79 = 23.1.
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2. Calculate a normalized EPS by the method of average ROE and the P/E 
based on that estimate of normalized EPS.

Solution:
Average ROE over the 2014–20 period is (24.7% + 21.5% + 21.4% + 18.1% + 
28.2% + 21.8% + 22.4%)/7 = 22.6%. Based on the current BVPS of $4.82, the 
method of average ROE gives 0.226 × $4.82 = $1.09 as normalized EPS. The 
P/E based on this estimate is $18.21/$1.09 = 16.7.

3. Explain the source of the differences in the normalized EPS calculated by 
the two methods, and contrast the impact on the estimate of a normalized 
P/E.

Solution:
From 2014 to 2020, BVPS increased from $3.00 to $4.82, an increase of 
about 61%. The estimate of normalized EPS of $1.09 from the average ROE 
method reflects the use of information on the current size of the company 
better than does the $0.79 calculated from the historical average EPS meth-
od. Because of that difference, the company appears more conservatively 
valued (as indicated by a lower P/E) when the method based on average 
ROE is used.

Analyst Adjustments for Comparability with Other Companies
Analysts adjust EPS for differences in accounting methods between the company 
and companies it is being compared with so that the P/Es will be comparable. For 
example, if an analyst is comparing a company that uses the last-in, first-out (LIFO) 
method of inventory accounting as permitted by US GAAP (but not by IFRS) with 
another company that uses the first-in, first-out (FIFO) method, the analyst should 
adjust earnings to provide comparability in all ratio and valuation analyses. In general, 
any adjustment made to a company’s reported financials for purposes of financial 
statement analysis should be incorporated into an analysis of P/E and other multiples.

Dealing with Extremely Low, Zero, or Negative Earnings
Having addressed the challenges that arise in calculating P/E because of nonrecurring 
items and business-cycle influences and for comparability among companies, we pres-
ent in this section the methods analysts have developed for dealing with extremely 
low, zero, or negative earnings.

Stock selection disciplines that use P/Es or other price multiples often involve 
ranking stocks from highest value of the multiple to lowest value of the multiple. The 
security with the lowest positive P/E has the lowest purchase cost per currency unit 
of earnings among the securities ranked. Zero earnings and negative earnings pose a 
problem if the analyst wishes to use P/E as the valuation metric. Because division by 
zero is undefined, P/Es cannot be calculated for zero earnings.

A P/E can technically be calculated in the case of negative earnings. Negative 
earnings, however, result in a negative P/E. A negative-P/E security will rank below 
the lowest positive-P/E security, but because earnings are negative, the negative-P/E 
security is actually the most costly in terms of earnings purchased. Thus, negative P/
Es are not meaningful.

In some cases, an analyst might handle negative EPS by using normalized EPS 
instead. Also, when trailing EPS is negative, the year-ahead EPS and thus the forward 
P/E may be positive. An argument in favor of either of these approaches based on 
positive earnings is that if a company is appropriately treated as a going concern, 
losses cannot be the usual operating result.
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If the analyst is interested in a ranking, however, one solution (applicable to any 
ratio involving a quantity that can be negative or zero) is the use of an inverse price 
ratio—that is, the reciprocal of the original ratio, which places price in the denominator. 
The use of inverse price multiples addresses the issue of consistent ranking because 
price is never negative. In the case of the P/E, the inverse price ratio is earnings to 
price (E/P), known as the earnings yield. Ranked by earnings yield from highest to 
lowest, the securities are correctly ranked from cheapest to most costly in terms of 
the amount of earnings one unit of currency buys. Earnings yield can be based on 
normalized EPS, expected next-year EPS, or trailing EPS. In these cases also, earnings 
yield provides a consistent ranking.

Exhibit 2 illustrates these points for a group of automobile companies, one of 
which has a negative EPS. When reporting a P/E based on negative earnings, analysts 
should report such P/Es as “NM” (not meaningful).

Exhibit 2: P/E and E/P for Five Automobile Companies (as of 28 June 2019; 
in US Dollars) 

Company
Current 

Price
Diluted EPS 

(TTM) P/E (TTM) E/P (%)

Ford Motor Co. (F) 10.28 0.78 13.2 7.59
Honda Motor Co. 25.85 3.12 8.3 12.06
Fiat Chrysler 13.88 2.32 6.0 16.71
General Motors 38.57 6.29 11.72 8.53
Tesla Inc. 224.45 –7.72 NM –2.51

Source: Yahoo! Finance.

In addition to zero and negative earnings, extremely low earnings can pose problems 
when using P/Es—particularly for evaluating the distribution of P/Es of a group of 
stocks under review. In this case, again, inverse price ratios can be useful. The P/E 
of a stock with extremely low earnings may, nevertheless, be extremely high because 
an earnings rebound is anticipated. An extremely high P/E—an outlier P/E—can 
overwhelm the effect of the other P/Es in the calculation of the mean P/E. Although 
the use of median P/Es and other techniques can mitigate the problem of skewness 
caused by outliers, the distribution of inverse price ratios is inherently less susceptible 
to outlier-induced skewness.

As mentioned, earnings yield is but one example of an inverse price ratio—that 
is, the reciprocal of a price ratio. Exhibit 3 summarizes inverse price ratios for all the 
price ratios we discuss in this reading.

Exhibit 3: Summary of Price and Inverse Price Ratios

Price Ratio Inverse Price Ratio Comments

Price to earnings (P/E) Earnings yield (E/P) Both forms commonly used.
Price to book (P/B) Book to market (B/P)* Book value is less commonly negative than EPS. Book to 

market is favored in research but not common in practitioner 
usage.

Price to sales (P/S) Sales to price (S/P) S/P is rarely used except when all other ratios are being stated 
in the form of inverse price ratios; sales is not zero or negative 
in practice for going concerns.
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Price Ratio Inverse Price Ratio Comments

Price to cash flow (P/CF) Cash flow yield (CF/P) Both forms are commonly used.
Price to dividends (P/D) Dividend yield (D/P) Dividend yield is much more commonly used because P/D is 

not calculable for non-dividend-paying stocks, but both D/P 
and P/D are used in discussing index valuation.

*“Book to market” is probably more common usage than “book to price.” Book to market is variously 
abbreviated B/M, BV/MV (for “book value” and “market value”), or B/P.
Note: B, S, CF, and D are in per-share terms.

Forward P/E

The forward P/E is a major and logical alternative to the trailing P/E because valuation 
is naturally forward looking. In the definition of forward P/E, analysts have interpreted 
“next year’s expected earnings” as expected EPS for

 ■ the next four quarters,
 ■ the next 12 months, or
 ■ the next fiscal year.

In this section, unless otherwise stated, we use the first definition of forward P/E 
(i.e., the next four quarters), which is closest to how cash flows are dated in our discus-
sion of DCF valuation.  To illustrate the calculation, suppose the current market price 
of a stock is $15 as of 1 March 2020 and the most recently reported quarterly EPS (for 
the quarter ended 31 December 2019) is $0.22. Our forecasts of EPS are as follows:

 ■ $0.15 for the quarter ending 31 March 2020,
 ■ $0.18 for the quarter ending 30 June 2020,
 ■ $0.18 for the quarter ending 30 September 2020, and
 ■ $0.24 for the quarter ending 31 December 2020.

The sum of the forecasts for the next four quarters is $0.15 + $0.18 + $0.18 + $0.24 
= $0.75, and the forward P/E for this stock is $15/$0.75 = 20.0.

Another important concept related to the forward P/E is the next 12-month (NTM) 
P/E, which corresponds in a forward-looking sense to the TTM P/E concept of trail-
ing P/E. A stock’s NTM P/E is its current market price divided by an estimated next 
12-month EPS, which typically combines the annual EPS estimates from two fiscal 
years, weighted to reflect the relative proximity of the fiscal year. For example, assume 
that in late August 2020, an analyst is looking at Microsoft Corporation. Microsoft 
has a June 30 fiscal year end, so at the time of the analyst’s scrutiny, there were 10 
months remaining until the end of the company’s 2021 fiscal year (i.e., September 2020 
through June 2021, inclusive). The estimated next 12-month EPS for Microsoft would 
be calculated as [(10/12) × FY21E EPS] + [(2/12) × FY22E EPS]. NTM P/E is useful 
because it facilitates comparison of companies with different fiscal year ends without 
the need to use quarterly estimates, which for many companies are not available.

Applying the fiscal year concept, Thomson First Call reports a stock’s “forward P/E” 
in two ways: first, based on the mean of analysts’ current fiscal year (FY1 = Fiscal Year 
1) forecasts, for which analysts may have actual EPS in hand for some quarters, and 
second, based on analysts’ following fiscal year (FY2 = Fiscal Year 2) forecasts, which 
must be based entirely on forecasts. For Thomson First Call, “forward P/E” contrasts 
with “current P/E,” which is based on the last reported annual EPS.

Clearly, analysts must be consistent in the definition of forward P/E when compar-
ing stocks. Example 5 and Example 6 illustrate two ways of calculating forward P/E.
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EXAMPLE 5

Calculating a Forward P/E (1)
A market price for the common stock of IBM in late June 2019 was $137.90. 
IBM’s fiscal year coincides with the calendar year. At that time, the consensus 
EPS forecast of the 22 analysts covering IBM was $13.91 for 2019 (FY1), and the 
consensus EPS forecast of 20 analysts covering IBM was $14.17 for 2020 (FY2).

1. Calculate IBM’s forward P/E based on the fiscal year consensus forecasted 
EPS for FY1.

Solution:
IBM’s forward P/E is $137.90/$13.91 = 9.9 based on FY1 forecasted EPS. 
Note that this EPS number includes the reported first quarter earnings and 
a forecast of the three remaining quarters as of late June 2019.

2. Calculate IBM’s forward P/E based on a fiscal year definition and the FY2 
consensus forecasted EPS.

Solution:
IBM’s forward P/E is $137.90/$14.17 = 9.7 based on FY2 forecasted EPS.

In Example 5, the company’s EPS was expected to increase by slightly less than 
2%, so the forward P/Es based on the two different EPS specifications differed from 
one another somewhat but not significantly. Example 6 presents the calculation of 
forward P/Es for a company with volatile earnings.

EXAMPLE 6

Calculating a Forward P/E (2)
In this example, we use alternative definitions of “forward” to compute forward 
P/Es. Exhibit 4 presents actual and forecasted EPS for Selene Gaming Corp. 
(Selene), which owns and operates gaming entertainment properties.

 

Exhibit 4: Quarterly EPS for Selene (in US Dollars; Excluding 
Nonrecurring Items and Discontinued Operations) 

 

 

Year 31 March 30 June 30 September 31 December
Annual 

Estimate

2020 0.10 0.00 E(0.10) E(0.50) (0.50)
2021 E0.70 E0.80 E0.30 E(0.30) 1.50

 

Source: The Value Line Investment Survey.

On 9 August 2020, Selene closed at $12.20. Selene’s fiscal year ends on 31 
December. As of 9 August 2020, solve the following problems by using the 
information in Exhibit 4:

1. Calculate Selene’s forward P/E based on the next four quarters of forecasted 
EPS.

Solution:
We sum forecasted EPS as follows:
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3Q:2020 EPS (estimate) ($0.10)
4Q:2020 EPS (estimate) ($0.50)
1Q:2021 EPS (estimate) $0.70
2Q:2021 EPS (estimate) $0.80
Sum $0.90

 

The forward P/E by this definition is $12.20/$0.90 = 13.6.

2. Calculate Selene’s NTM P/E.

Solution:
As of 9 August 2020, approximately five months remained in FY2020. There-
fore, the estimated next 12-month EPS for Selene would be based on annual 
estimates in the last column of Exhibit 4: [(5/12) × FY20E EPS] + [(7/12) × 
FY21E EPS] = (5/12)(–0.50) + (7/12)(1.50) = 0.67. The NTM P/E would be 
$12.20/$0.67 = 18.2.

3. Calculate Selene’s forward P/E based on a fiscal year definition and current 
fiscal year (2020) forecasted EPS.

Solution:
We sum EPS as follows:

 

1Q:2020 EPS (actual) $0.10
2Q:2020 EPS (actual) $0.00
3Q:2020 EPS (estimate) ($0.10)
4Q:2020 EPS (estimate) ($0.50)
Sum ($0.50)

 

The forward P/E is $12.20/($0.50) = –24.4, which is not meaningful.

4. Calculate Selene’s forward P/E based on a fiscal year definition and next 
fiscal year (2021) forecasted EPS.

Solution:
We sum EPS as follows:

 

1Q:2021 EPS (estimate) $0.70
2Q:2021 EPS (estimate) $0.80
3Q:2021 EPS (estimate) $0.30
4Q:2021 EPS (estimate) ($0.30)
Sum $1.50

 

The forward P/E by this definition is $12.20/$1.50 = 8.1.

As illustrated in Example 6, for companies with volatile earnings, forward P/Es 
and thus valuations based on forward P/Es can vary dramatically depending on the 
definition of earnings. The analyst would probably be justified in normalizing EPS 
for Selene. The gaming industry is highly sensitive to discretionary spending; thus, 
Selene’s earnings are strongly procyclical.
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Having explored the issues involved in calculating P/Es, we turn to using them 
in valuation.

PRICE/EARNINGS: VALUATION BASED ON 
FORECASTED FUNDAMENTALS

describe fundamental factors that influence alternative price 
multiples and dividend yield
calculate and interpret a predicted P/E, given a cross-sectional 
regression on fundamentals, and explain limitations to the 
cross-sectional regression methodology

The analyst who understands DCF valuation models can use them not only in devel-
oping an estimate of the justified P/E for a stock but also to gain insight into possible 
sources of valuation differences when the method of comparables is used. Linking P/
Es to a DCF model helps us address what value the market should place on a dollar 
of EPS when we are given a particular set of expectations about the company’s prof-
itability, growth, and cost of capital.

Justified P/E
The simplest of all DCF models is the Gordon (constant) growth form of the dividend 
discount model (DDM). Presentations of discounted dividend valuation commonly 
show that the P/E of a share can be related to the value of a stock as calculated in the 
Gordon growth model through the expressions

    
 P  0  

 _  E  1     =   
 D  1   /  E  1  

 _ r − g   =   1 − b _ r − g    (1)

for the forward P/E and

    
 P  0  

 _  E  0     =   
 D  0     (  1 + g )     /  E  0  

 _ r − g   =   
   (  1 − b )       (  1 + g )    

  ___________ r − g    (2)

for the trailing P/E, where

 P = price

 E = earnings

 D = dividends

 r = required rate of return

 g = dividend growth rate

 b = retention rate

Under the assumption of constant dividend growth, the first expression gives the 
justified forward P/E and the second gives the justified trailing P/E. Note that both 
expressions state P/E as a function of two fundamentals: the stock’s required rate of 
return, r, which reflects its risk, and the expected (stable) dividend growth rate, g. The 
dividend payout ratio, 1 − b, also enters into the expressions.

3
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A particular value of the P/E is associated with a set of forecasts of the fundamen-
tals and the dividend payout ratio. This value is the stock’s justified (fundamental) 
P/E based on forecasted fundamentals (that is, the P/E justified by fundamentals). 
All else being equal, the higher the expected dividend growth rate or the lower the 
stock’s required rate of return, the higher the stock’s intrinsic value and the higher 
its justified P/E.

This intuition carries over to more-complex DCF models. Using any DCF model, 
all else being equal, justified P/E is

 ■ inversely related to the stock’s required rate of return and
 ■ positively related to the growth rate(s) of future expected cash flows, how-

ever defined.

We illustrate the calculation of a justified forward P/E in Example 7.

EXAMPLE 7

Forward P/E Based on Fundamental Forecasts (1)
BP p.l.c. (London: BP) is one of the world’s largest integrated oil producers. The 
company has continued to deal with litigation concerns surrounding its role in 
a 2010 drilling rig accident. Jan Unger, an energy analyst, forecasts a long-term 
earnings retention rate, b, for BP of 40% and a long-term growth rate of 3.5%. 
Given the significant legal uncertainties still facing BP shareholders, Unger 
estimates a required rate of return of 7.6%. Based on Unger’s forecasts of fun-
damentals and Equation 1, BP’s justified forward P/E is

    
 P  0  

 _  E  1     =   1 − b _ r − g   =   1 − 0.40 _ 0.076 − 0.035   = 14.6. 

When using a complex DCF model to value the stock (e.g., a model with varying 
growth rates and varying assumptions about dividends), the analyst may not be able 
to express the P/E as a function of fundamental, constant variables. In such cases, the 
analyst can still calculate a justified P/E by dividing the value per share (that results 
from a DCF model) by estimated EPS, as illustrated in Example 8. Approaches similar 
to this one can be used to develop other justified multiples.

EXAMPLE 8

Forward P/E Based on Fundamental Forecasts (2)
Toyota Motor Corporation is one of the world’s largest vehicle manufacturers. 
The company’s most recent fiscal year ended on 31 March 2019. In late June 
2019, you are valuing Toyota stock, which closed at ¥6,688 on the previous day. 
You have used a free cash flow to equity (FCFE) model to value the company 
stock and have obtained a value of ¥6,980 for the stock. For ease of communi-
cation, you want to express your valuation in terms of a forward P/E based on 
your forecasted fiscal year 2020 EPS of ¥720. Toyota’s fiscal year 2020 is from 1 
April 2019 through 31 March 2020.

1. What is Toyota’s justified P/E based on forecasted fundamentals?

Solution:
Value of the stock derived from FCFE = ¥6,980.
Forecasted 2020 EPS = ¥720.
¥6,980/¥720 = 9.7 is the justified forward P/E.
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2. Based on a comparison of the current price of ¥6,688 with your estimated 
intrinsic value of ¥6,980, the stock appears to be undervalued by approxi-
mately 4%. Use your answer to Part 1 to state this evaluation in terms of P/
Es.

Solution:
The justified P/E of 9.7 is about 4% higher than the forward P/E based on 
current market price, ¥6,688/¥720 = 9.3.

The next section illustrates another, but less commonly used, approach to relating 
price multiples to fundamentals.

Predicted P/E Based on Cross-Sectional Regression
A predicted P/E, which is conceptually similar to a justified P/E, can be estimated 
from cross-sectional regressions of P/E on the fundamentals believed to drive security 
valuation. Kisor and Whitbeck (1963) and Malkiel and Cragg (1970) pioneered this 
approach. Their studies measured P/Es for a group of stocks and the characteristics 
thought to determine P/E: growth rate in earnings, payout ratio, and a measure of 
volatility, such as standard deviation of earnings changes or beta. An analyst can 
conduct such cross-sectional regressions by using any set of explanatory variables 
considered to determine investment value; the analyst must bear in mind, however, 
potential distortions that can be introduced by multicollinearity among independent 
variables. Example 9 illustrates the prediction of P/E using cross-sectional regression.

EXAMPLE 9

Predicted P/E Based on a Cross-Sectional Regression
You are valuing a food company with a beta of 0.9, a dividend payout ratio of 
0.45, and an earnings growth rate of 0.08. The estimated regression for a group 
of other stocks in the same industry is

 Predicted P/E = 12.12 + (2.25 × DPR) – (0.20 × Beta) + (14.43 × EGR), 

where DPR is the dividend payout ratio and EGR is the five-year earnings 
growth rate.

1. Based on this cross-sectional regression, what is the predicted P/E for the 
food company?

Solution:
Predicted P/E = 12.12 + (2.25 × 0.45) – (0.20 × 0.9) + (14.43 × 0.08) = 14.1. 
The predicted P/E is 14.1.

2. If the stock’s actual trailing P/E is 18, is the stock fairly valued, overvalued, 
or undervalued?

Solution:
Because the predicted P/E of 14.1 is less than the actual P/E of 18, the stock 
appears to be overvalued. That is, it is selling at a higher multiple than is 
justified by its fundamentals.
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A cross-sectional regression summarizes a large amount of data in a single equation 
and can provide a useful additional perspective on a valuation. It is not frequently used 
as a main tool, however, because it is subject to at least three limitations:

 ■ The method captures valuation relationships only for the specific stock (or 
sample of stocks) over a particular time period. The predictive power of the 
regression for a different stock and different time period is not known.

 ■ The regression coefficients and explanatory power of the regressions tend to 
change substantially over a number of years. The relationships between P/E 
and fundamentals may thus change over time. Empirical evidence suggests 
that the relationships between P/Es and such characteristics as earnings 
growth, dividend payout, and beta are not stable over time (Damodaran 
2012). Furthermore, because distributions of multiples change over time, 
the predictive power of results from a regression at any point in time can be 
expected to diminish with the passage of time (Damodaran 2012).

 ■ Because regressions based on this method are prone to the problem of 
multicollinearity (correlation within linear combinations of the independent 
variables), interpreting individual regression coefficients is difficult.

Overall, rather than examining the relationship between a stock’s P/E multiple 
and economic variables, the bulk of capital market research examines the relationship 
between companies’ stock prices (and returns on the stock) and explanatory variables, 
one of which is often earnings (or unexpected earnings). A classic example of such 
research is the Fama and French (1992) study showing that, used alone, a number 
of factors explained cross-sectional stock returns in the 1963–90 period; the factors 
were E/P, size, leverage, and the book-to-market multiples. When these variables were 
used in combination, however, size and book to market had explanatory power that 
absorbed the roles of the other variables in explaining cross-sectional stock returns. 
Research building on that study eventually resulted in the Fama–French three-factor 
model (with the factors of size, book to market, and beta). Another classic academic 
study providing evidence that accounting variables appear to have predictive power 
for stock returns is Lakonishok, Shleifer, and Vishny (1994), which also provided evi-
dence that value strategies—buying stocks with low prices relative to earnings, book 
value, cash flow, and sales growth—produced superior five-year buy-and-hold returns 
in the 1968–90 period without involving greater fundamental risk than a strategy of 
buying growth stocks.

PRICE/EARNINGS: USING THE P/E IN VALUATION

calculate and interpret the justified price-to-earnings ratio (P/E), 
price-to-book ratio (P/B), and price-to-sales ratio (P/S) for a stock, 
based on forecasted fundamentals
calculate and interpret the P/E-to-growth (PEG) ratio and explain its 
use in relative valuation
calculate and explain the use of price multiples in determining 
terminal value in a multistage discounted cash flow (DCF) model
evaluate whether a stock is overvalued, fairly valued, or undervalued 
based on comparisons of multiples

4
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The most common application of the P/E approach to valuation is to estimate the value 
of a company’s stock by applying a benchmark multiple to the company’s actual or 
forecasted earnings. An essentially equivalent approach is to compare a stock’s actual 
price multiple with a benchmark value of the multiple. This section explores these 
comparisons for P/Es. Using any multiple in the method of comparables involves the 
following steps:

 ■ Select and calculate the price multiple that will be used in the comparison.
 ■ Select the comparison asset or assets and calculate the value of the multiple 

for the comparison asset(s). For a group of comparison assets, calculate a 
median or mean value of the multiple for the assets. The result in either case 
is the benchmark value of the multiple.

 ■ Use the benchmark value of the multiple, possibly subjectively adjusted for 
differences in fundamentals, to estimate the value of a company’s stock. 
(Equivalently, compare the subject stock’s actual multiple with the bench-
mark value.)

 ■ When feasible, assess whether differences between the estimated value 
of the company’s stock and the current price of the company’s stock are 
explained by differences in the fundamental determinants of the price 
multiple and modify conclusions about relative valuation accordingly. (An 
essentially equivalent approach is to assess whether differences between a 
company’s actual multiple and the benchmark value of the multiple can be 
explained by differences in fundamentals.)

These bullet points provide the structure for this reading’s presentation of the 
method of comparables. The first price multiple that will be used in the comparison 
is the P/E. Practitioners’ choices for the comparison assets and the benchmark value 
of the P/E derived from these assets include the following:

 ■ the average or median value of the P/E for the company’s peer group of 
companies within an industry, including an average past value of the P/E for 
the stock relative to this peer group;

 ■ the average or median value of the P/E for the company’s industry or sector, 
including an average past value of the P/E for the stock relative to the indus-
try or sector;

 ■ the P/E for a representative equity index, including an average past value of 
the P/E for the stock relative to the equity index; and

 ■ an average past value of the P/E for the stock.

To illustrate the first bullet point, the company’s P/E (say, 15) may be compared 
to the median P/E for the peer companies currently (say, 10), or the ratio 15/10 = 
1.5 may be compared to its average past value. The P/E of the most closely matched 
individual stock can also be used as a benchmark; because of averaging, however, using 
a group of stocks or an equity index is typically expected to generate less valuation 
error than using a single stock. We later illustrate a comparison with a single closely 
matched individual stock.

Economists and investment analysts have long attempted to group companies by 
similarities and differences in their business operations. A country’s economy overall 
is typically grouped most broadly into economic sectors or large industry groupings. 
These groupings differ depending on the source of the financial information, and an 
analyst should be aware of differences among data sources. Classifications often attempt 
to group companies by what they supply (e.g., energy, consumer goods), by demand 
characteristics (e.g., consumer discretionary), or by financial market or economic 
“theme” (e.g., consumer cyclical, consumer noncyclical).
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Two classification systems that are widely used in equity analysis are the Global 
Industry Classification System (GICS) sponsored by Standard & Poor’s and MSCI 
and the Industrial Classification Benchmark (ICB). Many other classification schemes 
developed by commercial and governmental organizations and by academics are also 
in use.

The GICS structure assigns each company to one of 158 subindustries, an indus-
try (69 in total), an industry group (24 in total), and an economic sector (11 in total: 
consumer discretionary, consumer staples, energy, financials, health care, industrials, 
information technology, materials, real estate, telecommunication services, and util-
ities). The assignment is made by a judgment as to the company’s principal business 
activity, which is based primarily on sales. Because a company is classified on the 
basis of one business activity, a given company appears in just one group at each level 
of the classification. A classification (“industrial conglomerates”) is available under 
the capital goods sector of industrials for companies that cannot be assigned to a 
principal business activity.

The ICB, like GICS, has four levels, but the terminology of ICB uses “sector” and 
“industry” in nearly opposite senses. The ICB is managed by FTSE Russell. At the 
bottom of the four levels are 173 subsectors, each of which belongs to one of 45 sec-
tors; each sector belongs to one of 20 supersectors; and each supersector belongs to 
one of 11 industries at the highest level of classification. (The numbers in the groups 
were changed effective 1 July 2019; changes are made to the classification from time 
to time. See www .ftserussell .com/ data/ industry -classification -benchmark -icbwww 
.icbenchmark .com for updates.) The industries are technology, telecommunications, 
health care, financials, real estate, consumer discretionary, consumer staples, indus-
trials, basic materials, energy, and utilities.

For these classification systems, analysts often choose the narrowest grouping 
(i.e., subindustry for GICS and subsector for ICB) as an appropriate starting point for 
comparison asset identification. To narrow the list of comparables in the subsector, an 
analyst might use information on company size (as measured by revenue or market 
value of equity) and information on the specific markets served.

Analysts should be aware that, although different organizations often group com-
panies in a broadly similar fashion, sometimes they differ sharply. The lists of peer 
companies or competitors given by each of these organizations can be, as a result, 
quite distinct.

The comparable companies—selected by using any of the choices described 
previously—provide the basis for calculating a benchmark value of the multiple. In 
analyzing differences between the subject company’s multiple and the benchmark 
value of the multiple, financial ratio analysis serves as a useful tool. Financial ratios 
can point out

 ■ a company’s ability to meet short-term financial obligations (liquidity ratios);
 ■ the efficiency with which assets are being used to generate sales (asset turn-

over ratios);
 ■ the use of debt in financing the business (leverage ratios);
 ■ the degree to which fixed charges, such as interest on debt, are being met by 

earnings or cash flow (coverage ratios); and
 ■ profitability (profitability ratios).

With this understanding of terms in hand, we turn to using the method of com-
parables. We begin with cross-sectional P/Es derived from industry peer groups 
and move to P/Es derived from comparison assets that are progressively less closely 
matched to the stock. We then turn to using historical P/Es—that is, P/Es derived 
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from the company’s own history. Finally, we sketch how both fundamentals- and 
comparables-driven models for P/Es can be used to calculate the terminal value in a 
multistage DCF valuation.

Peer-Company Multiples
Companies operating in the same industry as the subject company (i.e., its peer group) 
are frequently used as comparison assets. The advantage of using a peer group is that 
the constituent companies are typically similar in their business mix to the company 
being analyzed. This approach is consistent with the idea underlying the method of 
comparables—that similar assets should sell at similar prices. The subject stock’s P/E 
is compared with the median or mean P/E for the peer group to arrive at a relative 
valuation. Equivalently, multiplying the benchmark P/E by the company’s EPS pro-
vides an estimate of the stock’s value that can be compared with the stock’s market 
price. The value estimated in this way represents an estimate of intrinsic value if the 
comparison assets are efficiently (fairly) priced.

In practice, analysts often find that the stock being valued has some significant 
differences from the median or mean fundamental characteristics of the comparison 
assets. In applying the method of comparables, analysts usually attempt to judge 
whether differences from the benchmark value of the multiple can be explained by 
differences in the fundamental factors believed to influence the multiple. The following 
relationships for P/E hold, all else being equal:

 ■ If the subject stock has higher-than-average (or higher-than-median) 
expected earnings growth, a higher P/E than the benchmark P/E is justified.

 ■ If the subject stock has higher-than-average (or higher-than-median) risk 
(operating or financial), a lower P/E than the benchmark P/E is justified.

Another perspective on these two points is that for a group of stocks with com-
parable relative valuations, the stock with the greatest expected growth rate (or the 
lowest risk) is, all else equal, the most attractively valued. Example 10 illustrates a 
simple comparison of a company with its peer group.

EXAMPLE 10

A Simple Peer-Group Comparison
As a telecommunication industry analyst at a brokerage firm, you are valuing 
Verizon Communications, Inc., a telecommunication company. The valuation 
metric that you have selected is the trailing P/E. You are evaluating the P/E 
using the median trailing P/E of peer-group companies as the benchmark value. 
According to GICS, Verizon is in the telecommunication services sector and, 
within it, the integrated telecommunication services subindustry. Exhibit 5 
presents the relevant data. 

 

Exhibit 5: Trailing P/Es of Telecommunication Services Companies 
 

 

Company Trailing P/E

AT&T 13.20
Comcast Corporation 16.23
CenturyLink NMF
China Telecom 13.14
Charter Communications Corp. 70.67
Verizon Communications 15.03
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Company Trailing P/E

Windstream Holdings 19.01
Mean* 24.55
Median 15.03

 

*Mean, six firms excluding CenturyLink.

NMF = not meaningful. 

Based on the data in Exhibit 5, address the following:

1. Given the definition of the benchmark stated above, determine the most 
appropriate benchmark value of the P/E for Verizon.

Solution:
As stated earlier, the use of median values mitigates the effect of outliers 
on the valuation conclusion. In this instance, the P/Es for CenturyLink and 
Charter Communications are clearly outliers. Therefore, the median trailing 
P/E for the group, 15.03, is more appropriate than the mean trailing P/E of 
24.55 for use as the benchmark value of the P/E. Note that when a group 
includes an odd number of companies, as here, the median value will be the 
middle value when the values are ranked (in either ascending or descending 
order). When the group includes an even number of companies, the median 
value will be the average of the two middle values.

2. State whether Verizon is relatively fairly valued, relatively overvalued, or 
relatively undervalued, assuming no differences in fundamentals among the 
peer group companies. Justify your answer.

Solution:
If you assume no differences in fundamentals among the peer group com-
panies, Verizon appears to be fairly valued because its P/E is identical to the 
median P/E of 15.03.

3. Identify the stocks in this group of telecommunication companies that 
appear to be relatively undervalued when the median trailing P/E is used as 
a benchmark. Explain what further analysis might be appropriate to confirm 
your answer.

Solution:
AT&T, China Telecom, and CenturyLink appear to be undervalued relative 
to their peers because their trailing P/Es are lower than the median P/E. 
Verizon appears to be relatively fairly valued because its P/E equals the 
median P/E. Charter Communications, Comcast Corporation, and Wind-
stream appear to be overvalued.
To confirm this valuation conclusion, you should look at other metrics. One 
issue for this particular industry is that earnings may differ significantly 
from cash flow. These companies invest considerable amounts of money to 
build out their networks—whether it be landlines or increasing bandwidth 
capacity for mobile users. Because telecommunication service providers are 
frequently required to take large noncash charges on their infrastructure, 
reported earnings are typically very volatile and frequently much lower than 
cash flow.
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A metric that appears to address the impact of earnings growth on P/E is the 
P/E-to-growth (PEG) ratio. The PEG ratio is calculated as the stock’s P/E divided by 
the expected earnings growth rate (in percentage terms). The ratio, in effect, is a cal-
culation of a stock’s P/E per percentage point of expected growth. Stocks with lower 
PEG ratios are more attractive than stocks with higher PEG ratios, all else being equal. 
Some consider that a PEG ratio less than 1 is an indicator of an attractive value level. 
The PEG ratio is useful but must be used with care for several reasons:

 ■ The PEG ratio assumes a linear relationship between P/E and growth. The 
model for P/E in terms of the DDM shows that, in theory, the relationship is 
not linear.

 ■ The PEG ratio does not factor in differences in risk, an important determi-
nant of P/E.

 ■ The PEG ratio does not account for differences in the duration of growth. 
For example, dividing P/Es by short-term (five-year) growth forecasts may 
not capture differences in long-term growth prospects.

The way in which fundamentals can add insight to comparables is illustrated in 
Example 11.

EXAMPLE 11

A Peer-Group Comparison Modified by Fundamentals
Continuing with the valuation of telecommunication service providers, you 
gather information on selected fundamentals related to risk (beta), profitability 
(five-year earnings growth forecast), and valuation (trailing and forward P/Es). 
Analysts may also use other measures of risk in comparables work. These data 
are reported in Exhibit 6. The use of forward P/Es recognizes that differences 
in trailing P/Es could be the result of transitory effects on earnings.

 

Exhibit 6: Valuation Data for Telecommunication Services 
Companies (as of 11 September 2013) 

 

 

Company
Trailing 

P/E
Forward 

P/E

Five-Year 
EPS Growth 

Forecast
Forward 

PEG Ratio Beta

AT&T 13.20 9.36 1.83% 5.11 0.56
Comcast 
Corporation

16.23 12.92 11.29 1.14 1.09

CenturyLink NMF 8.89 8.52 1.04 0.81
China Telecom 13.14 10.31 6.90 1.49 0.81
Charter 
Communications

70.67 30.32 45.30 0.67 1.24

Verizon 15.03 11.99 2.51 4.78 0.50
Windstream 
Holdings

19.01 16.29 3.19 5.11 0.45

Mean 24.55 14.30 11.30 2.76 0.78
Median 15.03 11.99 6.90 1.49 0.78

 

Notes: NMF = not meaningful. The trailing P/E for CenturyLink is a negative number, which 
would result in a P/E that is not meaningful.

Source: www .finviz .com.
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Based on the data in Exhibit 6, answer the following questions:

1. In Example 10, Part 3, AT&T, China Telecom, and CenturyLink were iden-
tified as possibly relatively undervalued compared with the peer group as a 
whole, and Verizon was identified as relatively fairly valued. What does the 
additional information relating to profitability and risk suggest about the 
relative valuation of the stocks in Exhibit 6?

Solution:
Among the three companies identified as underpriced (based on their low 
forward P/Es), CenturyLink has the highest five-year EPS growth forecast 
and the lowest PEG ratio. AT&T and China Telecom have lower growth 
rates and higher PEG ratios than CenturyLink. Among the other compa-
nies in Exhibit 6, Comcast and Charter Communications had the highest 
EPS growth forecasts and the third lowest and lowest PEG ratios. The three 
stocks with the lowest trailing P/Es (AT&T, CenturyLink, and China Tele-
com) also had the lowest forward P/Es. 
The two stocks with the highest growth forecasts, Comcast and Charter 
Communications, also had the highest betas, which is consistent with stud-
ies that have shown that growth stocks tend to have higher beta values than 
those of value stocks. Based on the high trailing and forward P/Es, it appears 
that investors in Charter Communications have high expectations concern-
ing the company’s future earnings potential. However, the high beta value is 
likely reflective of the uncertainty surrounding the earnings forecast and the 
possibility that actual future earnings may be less than expected. 
Some analysts consider a PEG ratio below 1 to be a signal of undervaluation. 
However, one limitation of the PEG ratio is that it does not account for the 
overall growth rate of an industry or the economy as a whole. Hence, it is 
typically a good idea for an investor to compare a stock’s PEG ratio to an 
average or median PEG ratio for the industry, as well as the entire market, to 
get an accurate sense of how fairly valued a stock is. The PEG ratio of Centu-
ryLink is not below 1, but it is significantly lower than the PEG ratios for the 
other telecommunication companies—further indicating that this company 
is relatively undervalued.

2. AT&T has a consensus year-ahead EPS forecast of $3.63. Suppose the medi-
an P/E of 11.99 for the peer group is subjectively adjusted upward to 13.00 
to reflect AT&T’s superior profitability and below-average risk. Estimate 
AT&T’s intrinsic value.

Solution:
$3.63 × 13.0 = $47.19 is an estimate of intrinsic value.

3. AT&T’s current market price is $33.98. State whether AT&T appears to be 
fairly valued, overvalued, or undervalued when compared with the intrinsic 
value estimated in the answer to Part 2.

Solution:
Because the estimated intrinsic value of $47.19 is greater than the current 
market price of $33.98, AT&T appears to be undervalued by the market on 
an absolute basis.
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In Problem 2 of the Example 11, a peer median P/E of 11.99 was subjectively 
adjusted upward to 13.00. Depending on the context, the justification for using the 
specific value of 13.00 as the relevant benchmark rather than some other value could 
be raised. To avoid that issue, one way to express the analysis and results would be as 
follows: Given its modest growth and lower risk, AT&T should trade at a premium 
to the median P/E (11.99) of its peer group. Of course, this is a bullish outlook for 
AT&T because its forward P/E is only 9.36.

Analysts frequently compare a stock’s multiple with the median or mean value of 
the multiple for larger sets of assets than a company’s peer group. The next sections 
examine comparisons with these larger groups.

Industry and Sector Multiples
Median or mean P/Es for industries and for economic sectors are frequently used in 
relative valuations. Although median P/Es have the advantage that they are insensi-
tive to outliers, some databases report only mean values of multiples for industries.

The mechanics of using industry multiples are identical to those used for peer-group 
comparisons. Taking account of relevant fundamental information, we compare a 
stock’s multiple with the median or mean multiple for the company’s industry.

Using industry and sector data can help an analyst explore whether the peer-group 
comparison assets are themselves appropriately priced. Comparisons with broader 
segments of the economy can potentially provide insight about whether the relative 
valuation based on comparables accurately reflects intrinsic value. For example, Value 
Line reports a relative P/E that is calculated as the stock’s current P/E divided by the 
median P/E of all issues under Value Line review. The less closely matched the stock is 
to the comparison assets, the more dissimilarities are likely to be present to complicate 
the analyst’s interpretation of the data. Arguably, however, the larger the number of 
comparison assets, the more likely that mispricings of individual assets cancel out. 
In some cases, we may be able to draw inferences about an industry or sector overall. 
For example, during the 1998–2000 internet bubble, comparisons of an individual 
internet stock’s value with the overall market would have been more likely to point 
to overvaluation than comparisons of relative valuation only among internet stocks.

Overall Market Multiple
Although the logic of the comparables approach suggests the use of industry and 
peer companies as comparison assets, equity market indexes also have been used as 
comparison assets. The mechanics of using the method of comparables do not change 
in such an approach, although the user should be cognizant of any size differences 
between the subject stock and the stocks in the selected index.

The question of whether the overall market is fairly priced has captured analyst 
interest throughout the entire history of investing. We mentioned one approach to 
market valuation (using a DDM) in an earlier reading.

Example 12 shows a valuation comparison to the broad equity market on the 
basis of P/E.

EXAMPLE 12

Valuation Relative to the Market
You are analyzing three large-cap US stock issues with approximately equal earn-
ings growth prospects and risk. As one step in your analysis, you have decided 
to check valuations relative to the S&P 500 Index. Exhibit 7 provides the data.
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Exhibit 7: Comparison with an Index Multiple (Prices and EPS in US 
Dollars; as of 28 June 2019) 

 

 

Measure Stock A Stock B Stock C S&P 500

Current price 23 50 80 2,941.76
P/E 15.2 30.0 15.2 21.8
Five-year average P/E (as a % of 
S&P 500 P/E) 80 120 105  

 

Source: www .us .spindices .com for S&P 500 data.

Based only on the data in Exhibit 7, address the following:

1. Explain which stock appears relatively undervalued when compared with 
the S&P 500.

Solution:
Stock C appears to be undervalued when compared to the S&P 500. Stock 
A and Stock C are both trading at a P/E of 15.2 relative to trailing earnings, 
versus a P/E of 21.8 for the S&P 500. But the last row of Exhibit 7 indicates 
that Stock A has historically traded at a P/E reflecting a 20% discount to the 
S&P 500 (which, based on the current level of the S&P 500, would imply a 
P/E of 0.8 × 21.8 = 17.4). In contrast, Stock C has usually traded at a premi-
um to the S&P 500 P/E but now trades at a discount to it. Stock B is trading 
at a high P/E, even higher than its historical relationship to the S&P 500’s 
P/E (1.2 × 21.8 = 26.2).

2. State the assumption underlying the use of five-year average P/E 
comparisons.

Solution:
Using historical relative-value information in investment decisions relies on 
an assumption of stable underlying economic relationships (that is, that the 
past is relevant for the future).

Because many equity indexes are market-capitalization weighted, financial data-
bases often report the average market P/E with the individual P/Es weighted by the 
company’s market capitalization. As a consequence, the largest constituent stocks 
heavily influence the calculated P/E. If P/Es differ systematically by market capital-
ization, however, differences in a company’s P/E multiple from the index’s multiple 
may be explained by that effect. Therefore, particularly for stocks in the middle-cap 
range, the analyst should favor using the median P/E for the index as the benchmark 
value of the multiple.

As with other comparison assets, the analyst may be interested in whether the 
equity index itself is efficiently priced. A common comparison is the index’s P/E in 
relation to historical values. Siegel (2014) noted that recent P/Es were more than twice 
as high as the average P/E for US stocks over a long time period. Potential justifica-
tions for a higher-than-average P/E include lower-than-average interest rates and/or 
higher-than-average expected growth rates. An alternative hypothesis in a situation 
(historical high P/Es) is that the market as a whole is overvalued or, alternatively, that 
earnings are abnormally low.
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The time frame for comparing average multiples is important. For example, at the 
end of the fourth quarter of 2008, the P/E for the S&P 500 was 60.70. That value is 
much higher than the 15.8 historical average since 1935. From 2006 through 2018, the 
highest quarterly P/E was 122.4 (30 June 2009) and the lowest was 13.0 (30 September 
2011), and the quarterly P/E ranged between 18.9 and 24.1 over the five years ending 
in 2018. The use of past data relies on the key assumption that the past (sometimes 
the distant past) is relevant for the future.

We end this section with an introduction to valuation of the equity market itself 
on the basis of P/E. A well-known comparison is the earnings yield (the E/P) on a 
group of stocks and the interest yield on a bond. The so-called Fed model, based on 
a paper written by three analysts at the US Federal Reserve, predicts the return on 
the S&P 500 on the basis of the relationship between forecasted earnings yields and 
yields on bonds (Lander, Orphanides, and Douvogiannis 1997). Example 13 illustrates 
the Fed model.

EXAMPLE 13

The Fed Model
One of the main drivers of P/E for the market as a whole is the level of interest 
rates. The inverse relationship between value and interest rates can be seen from 
the expression of P/E in terms of fundamentals, because the risk-free rate is one 
component of the required rate of return that is inversely related to value. The 
Fed model relates the earnings yield on the S&P 500 to the yield to maturity 
on 10-year US Treasury bonds. As we have defined it, the earnings yield (E/P) 
is the inverse of the P/E; the Fed model uses expected earnings for the next 12 
months in calculating the ratio.

Based on the premise that the two yields should be closely linked, on aver-
age, the trading rule based on the Fed model considers the stock market to be 
overvalued when the market’s current earnings yield is less than the 10-year 
Treasury bond (T-bond) yield. The intuition is that when risk-free T-bonds offer 
a yield that is higher than that of stocks—which are a riskier investment—stocks 
are an unattractive investment.

According to the model, the justified or fair value P/E for the S&P 500 is the 
reciprocal of the 10-year T-bond yield. As of 28 December 2018, according to 
the model, with a 10-year T-bond yielding 2.72%, the justified P/E on the S&P 
500 was 1/0.0272 = 36.8. The trailing P/E based for 31 December 2018 was 18.9.

We previously presented an expression for the justified P/E in terms of the Gordon 
growth model. That expression indicates that the expected growth rate in dividends 
or earnings is a variable that enters into the intrinsic value of a stock (or an index of 
stocks). A concern in considering the Fed model is that this variable is lacking in the 
model. Please note that the earnings yield is, in fact, the expected rate of return on 
a no-growth stock (under the assumption that price equals value). With the PVGO 
(present value of growth opportunities) and setting price equal to value, we obtain 
P0 = E1/r + PVGO. Setting the present value of growth opportunities equal to zero 
and rearranging, we obtain r = E1/P0. Example 14 presents a valuation model for the 
equity market that incorporates the expected growth rate in earnings.

© CFA Institute. For candidate use only. Not for distribution.



Price/Earnings: Using the P/E in Valuation 253

EXAMPLE 14

The Yardeni Model

Yardeni (2000) developed a model that incorporates the expected growth rate in 
earnings—a variable that is missing in the Fed model. This model is presented 
as one example of more-complex models than the Fed model. Yardeni’s model is

 CEY = CBY – b × LTEG + Residual,

where CEY is the current earnings yield on the market index, CBY is the 
current Moody’s Investors Service A rated corporate bond yield, and LTEG is 
the consensus five-year earnings growth rate forecast for the market index. The 
coefficient b measures the weight the market gives to five-year earnings projec-
tions. (Recall that the expression for P/E in terms of the Gordon growth model 
is based on the long-term sustainable growth rate and that five-year forecasts 
of growth may not be sustainable.) Although CBY incorporates a default risk 
premium relative to T-bonds, it does not incorporate an equity risk premium 
per se. For example, in the bond yield plus risk premium model for the cost of 
equity, an analyst typically adds 300–400 basis points to a corporate bond yield.

Yardeni found that, prior to publication of the model in 2000, the coefficient 
b had averaged 0.10. In recent years, he has reported valuations based on growth 
weights of 0.10, 0.20, and 0.25. Noting that CEY is E/P and taking the inverse of 
both sides of this equation, Yardeni obtained the following expression for the 
justified P/E on the market:

    P _ E   =   1 _____________  CBY − b × LTEG  . 

Consistent with valuation theory, in Yardeni’s model, higher current corporate 
bond yields imply a lower justified P/E and higher expected long-term growth 
results in a higher justified P/E.

Critics of the Fed model point out that it ignores the equity risk premium (Stimes 
and Wilcox 2011). The model also inadequately reflects the effects of inflation and 
incorrectly incorporates the differential effects of inflation on earnings and interest 
payments (e.g., Siegel 2014). Some empirical evidence has shown that prediction of 
future returns based on simple P/E outperforms prediction based on the Fed model’s 
differential with bond yields (for the US market, see Arnott and Asness 2003; for nine 
other markets, see Aubert and Giot 2007).

Another drawback to the Fed model is that the relationship between interest 
rates and earnings yields is not a linear one. This drawback is most noticeable at 
low interest rates; Example 13 provided an example of this limitation of the model. 
Furthermore, small changes in interest rates and/or corporate profits can significantly 
alter the justified P/E predicted by the model. Overall, an analyst should look to the 
Fed model only as one tool for calibrating the overall value of the stock market and 
should avoid overreliance on the model as a predictive method, particularly in periods 
of low inflation and low interest rates.

Own Historical P/E
As an alternative to comparing a stock’s valuation with that of other stocks, one 
traditional approach uses past values of the stock’s own P/E as a basis for compari-
son. Underlying this approach is the idea that a stock’s P/E may regress to historical 
average levels.
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An analyst can obtain a benchmark value in a variety of ways with this approach. 
Value Line reports as a “P/E median” a rounded average of four middle values of a 
stock’s average annual P/E for the previous 10 years. The five-year average trailing P/E 
is another reasonable metric. In general, trailing P/Es are more commonly used than 
forward P/Es in such computations. In addition to “higher” and “lower” comparisons 
with this benchmark, justified price based on this approach may be calculated as follows:

   
Justified price = (Benchmark value of own historical P / Es)

      ×  (Most recent EPS).    (3)

Normalized EPS replaces most recent EPS in this equation when EPS is negative 
and whenever otherwise appropriate.

Example 15 illustrates the use of past values of the stock’s own P/E as a basis for 
reaching a valuation conclusion.

EXAMPLE 15

Valuation Relative to Own Historical P/Es
As of June 2019, you are valuing Honda Motor Company, among the market 
leaders in Japan’s auto manufacturing industry. You are applying the method of 
comparables using Honda’s five-year average P/E as the benchmark value of the 
multiple. Exhibit 8 presents the data.

 

Exhibit 8: Historical P/Es for Honda Motor Company
 

 

2018 2017 2016 2015 2014 Mean Median

6.9 10.0 10.9 10.8 9.7 9.7 10.0
 

Sources: The Value Line Investment Survey for average annual P/Es; calculations for mean and 
median P/Es.

1. State a benchmark value for Honda’s P/E.

Solution:
From Exhibit 8, the benchmark value based on the median P/E value is 10.0 
and based on the mean P/E value is 9.7.

2. Given forecasted EPS for fiscal year 2019 (ended 31 December) of ¥381.93, 
calculate and interpret a justified price for Honda.

Solution:
The calculation is 10.0 × ¥381.93 = ¥3,819 when the median-based bench-
mark P/E is used and 9.7 × ¥381.93 = ¥3,704 when the mean-based bench-
mark P/E is used.

3. Compare the justified price with the stock’s recent price of ¥2,837.

Solution:
The stock’s recent price is 26.2% (calculated as 2,817/3,819 – 1) less than 
the justified price of the stock based on median historical P/E but 23.9% 
(calculated as 2,817/3,704 – 1) less than the justified price of the stock based 
on mean historical P/E. The stock may be undervalued, and misvaluation, if 
present, appears significant. 
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In using historical P/Es for comparisons, analysts should be alert to the impact 
on P/E levels of changes in a company’s business mix and leverage over time. If the 
company’s business has changed substantially within the time period being examined, 
the method based on a company’s own past P/Es is prone to error. Shifts in the use 
of financial leverage may also impair comparability based on average own past P/E.

Changes in the interest rate environment and economic fundamentals over differ-
ent time periods can be another limitation to using an average past value of P/E for 
a stock as a benchmark. A specific caution is that inflation can distort the economic 
meaning of reported earnings. Consequently, if the inflationary environments reflected 
in current P/E and average own past P/E are different, a comparison between the two 
P/Es may be misleading. Changes in a company’s ability to pass through cost infla-
tion to higher prices over time may also affect the reliability of such comparisons, as 
illustrated in Example 16 in the next section.

P/Es in Cross-Country Comparisons
When comparing the P/Es of companies in different countries, the analyst should be 
aware of the following effects that may influence the comparison:

 ■ The effect on EPS of differences in accounting standards: Comparisons 
(without analyst adjustments) among companies preparing financial state-
ments based on different accounting standards may be distorted. Such 
distortions may occur when, for example, the accounting standards differ as 
to permissible recognition of revenues, expenses, or gains.

 ■ The effect on market-wide benchmarks of differences in their macroeco-
nomic contexts: Differences in macroeconomic contexts may distort com-
parisons of benchmark P/E levels among companies operating in different 
markets.

A specific case of the second bullet point is differences in inflation rates and in 
the ability of companies to pass through inflation in their costs in the form of higher 
prices to their customers. For two companies with the same pass-through ability, 
the company operating in the environment with higher inflation will have a lower 
justified P/E; if the inflation rates are equal but pass-through rates differ, the justified 
P/E should be lower for the company with the lower pass-through rate. Example 16 
provides analysis in support of these conclusions.

EXAMPLE 16

An Analysis of P/Es and Inflation
Assume a company with no real earnings growth, such that its earnings growth 
can result only from inflation, will pay out all its earnings as dividends. Based 
on the Gordon (constant growth) DDM, the value of a share is

   P  0   =   
 E  0     (  1 + I )    

 _ r − I  , 

where
P0 = current price, which is substituted for the intrinsic value, V0, for pur-

poses of analyzing a justified P/E
E0 = current EPS, which is substituted for current dividends per share, 

D0, because the assumption in this example is that all earnings are paid out as 
dividends

I = rate of inflation, which is substituted for expected growth, g, because of 
the assumption in this example that the company’s only growth is from inflation
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r = required return
Suppose the company has the ability to pass on some or all inflation to its 

customers, and let λ represent the percentage of inflation in costs that the com-
pany can pass through to earnings. The company’s earnings growth may then 
be expressed as λI, and the equation becomes

   P  0   =   
 E  0     (  1 + λI )    

 _ r − λI   =   
 E  1  
 _ r − λI  . 

Now, introduce a real rate of return, defined here as r minus I and represented 
as ρ. The value of a share and the justified forward P/E can now be expressed, 
respectively, as follows:

   P  0   =   
 E  1  
 _ ρ +    (  1 − λ )    I  , 

and

    
 P  0  

 _  E  1     =   1 _ ρ +    (  1 − λ )    I  . 

(Note that the denominator of this equation is derived from the previous 
equation as follows: r – λI = r – I + I – Iλ = (r – I) + (1 – λ)I = ρ + (1 – λ)I.

If a company can pass through all inflation, such that λ = 1 (100%), then the 
P/E is equal to 1/ρ. But if the company can pass through no inflation, such that 
λ = 0, then the P/E is equal to 1/(ρ + I)—that is, 1/r.

You are analyzing two companies, Company M and Company P. The real 
rate of return required on the shares of Company M and Company P is 3% per 
year. Using the analytic framework provided, address the following:

1. Suppose both Company M and Company P can pass through 75% of cost 
increases. Cost inflation is 6% for Company M but only 2% for Company P.

A. Estimate the justified P/E for each company.
B. Interpret your answer to Part A.

Solution:

A. For Company M,    1 ________________  0.03 +    (  1 − 0.75 )    0.06   = 22.2. 

For Company P,    1 ________________  0.03 +    (  1 − 0.75 )    0.02   = 28.6. 

B. With less than 100% cost pass-through, the justified P/E is inversely 
related to the inflation rate.

2. Suppose both Company M and Company P face 6% a year inflation. Com-
pany M can pass through 90% of cost increases, but Company P can pass 
through only 70%.

A. Estimate the justified P/E for each company.
B. Interpret your answer to Part A.

Solution:

A. For Company M,    1 ________________  0.03 +    (  1 − 0.90 )    0.06   = 27.8. 

For Company P,    1 ________________  0.03 +    (  1 − 0.70 )    0.06   = 20.8. 
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B. For equal inflation rates, the company with the higher pass-through 
rate has a higher justified P/E.

Note that this example follows the analysis of Solnik and McLeavey (2004, 
pp. 289–290).

Example 16 illustrates that with less than 100% cost pass-through, the justified 
P/E is inversely related to the inflation rate (with complete cost pass-through, the 
justified P/E should not be affected by inflation). The higher the inflation rate, the 
greater the impact of incomplete cost pass-through on P/E. From Example 16, one 
can also infer that the higher the inflation rate, the more serious the effect on justified 
P/E of a pass-through rate that is less than 100%.

Using P/Es to Obtain Terminal Value in Multistage Dividend 
Discount Models
In using a DDM to value a stock, whether applying a multistage model or modeling 
within a spreadsheet (forecasting specific cash flows individually up to some horizon), 
estimation of the terminal value of the stock is important. The key condition that 
must be satisfied is that terminal value reflects earnings growth that the company 
can sustain in the long run. Analysts frequently use price multiples—in particular, P/
Es and P/Bs—to estimate terminal value. We can call such multiples terminal price 
multiples. Choices for the terminal multiple, with a terminal P/E multiple used as 
the example, include the following two types:

Terminal price multiple based on fundamentals: As illustrated earlier, 
analysts can restate the Gordon growth model as a multiple by, for exam-
ple, dividing both sides of the model by EPS. For terminal P/E multiples, 
dividing both sides of the Gordon growth model by EPS at time n, where n 
is the point in time at which the final stage begins (i.e., En), gives a trailing 
terminal price multiple; dividing both sides by EPS at time n + 1 (i.e., En+1) 
gives a leading terminal price multiple. Of course, an analyst can use the 
Gordon growth model to estimate terminal value and need not go through 
the process of deriving a terminal price multiple and then multiplying by the 
same value of the fundamental to estimate terminal value. Because of their 
familiarity, however, multiples may be useful in communicating an estimate 
of terminal value.
Terminal price multiple based on comparables: Analysts have used various 
choices for the benchmark value, including:

 ● median industry P/E,
 ● average industry P/E, and
 ● average of own past P/Es.

Having selected a terminal multiple, the expression for terminal value when using 
a terminal P/E multiple is

 Vn = Benchmark value of trailing terminal P/E × En

or
 Vn = Benchmark value of forward terminal P/E × En+1,

where Vn = Terminal value at time n.
The use of a comparables approach has the strength that it is entirely grounded in 

market data. In contrast, the Gordon growth model calls for specific estimates (the 
required rate of return, the dividend payout ratio, and the expected mature growth 
rate), and the model’s output is very sensitive to changes in those estimates. A possible 
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disadvantage to the comparables approach is that when the benchmark value reflects 
mispricing (over- or undervaluation), so will the estimate of terminal value. Example 
17 illustrates the use of P/Es and the Gordon growth model to estimate terminal value.

EXAMPLE 17

Using P/Es and the Gordon Growth Model to Value the 
Mature Growth Phase
As an energy analyst, you are valuing the stock of an oil exploration company. 
You have projected earnings and dividends three years out (to t = 3), and you 
have gathered the following data and estimates:

 ■ Required rate of return = 0.10.
 ■ Average dividend payout rate for mature companies in the market = 

0.45.
 ■ Industry average ROE = 0.13.
 ■ E3 = $3.00.
 ■ Industry average P/E = 14.3.

On the basis of this information, carry out the following:

1. Calculate terminal value based on comparables, using your estimated indus-
try average P/E as the benchmark.

Solution:
Vn = Benchmark value of P/E × En = 14.3 × $3.00 = $42.90.

2. Contrast your answer in Part 1 to an estimate of terminal value using the 
Gordon growth model.

Solution:
Recall that the Gordon growth model expresses intrinsic value, V, as the 
present value of dividends divided by the required rate of return, r, minus 
the growth rate, g: V0 = D0(1 + g)/(r − g). Here we are estimating terminal 
value, so the relevant expression is Vn = Dn(1 + g)/(r − g). You would esti-
mate that the dividend at t = 3 will equal earnings in Year 3 of $3.00 times 
the average payout ratio of 0.45, or Dn = $3.00 × 0.45 = $1.35. Recall also 
the sustainable growth rate expression—that is, g = b × ROE, where b is the 
retention rate and equivalent to 1 minus the dividend payout ratio. In this 
example, b = (1 − 0.45) = 0.55, and you can use ROE = 0.13 (the industry 
average). Therefore, g = b × ROE = 0.55 × 0.13 = 0.0715. Given the required 
rate of return of 0.10, you obtain the estimate Vn = ($1.35)(1 + 0.0715)/(0.10 
− 0.0715) = $50.76. In this example, therefore, the Gordon growth model 
estimate of terminal value is 18.3% higher than the estimate based on com-
parables calculated in Part 1 (i.e., 0.1832 = $50.76/$42.90 − 1).
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PRICE/BOOK VALUE

calculate and interpret a justified price multiple

describe rationales for and possible drawbacks to using alternative 
price multiples and dividend yield in valuation
calculate and interpret alternative price multiples and dividend yield

describe fundamental factors that influence alternative price 
multiples and dividend yield
calculate and interpret the justified price-to-earnings ratio (P/E), 
price-to-book ratio (P/B), and price-to-sales ratio (P/S) for a stock, 
based on forecasted fundamentals
evaluate a stock by the method of comparables and explain the 
importance of fundamentals in using the method of comparables
evaluate whether a stock is overvalued, fairly valued, or undervalued 
based on comparisons of multiples

The ratio of market price per share to book value per share (P/B), like P/E, has a 
long history of use in valuation practice. According to the 2012 BofA Merrill Lynch 
Institutional Factor Survey, 53% of respondents considered P/B when making invest-
ment decisions.

In the P/E multiple, the measure of value (EPS) in the denominator is a flow 
variable relating to the income statement. In contrast, the measure of value in the 
P/B’s denominator (book value per share) is a stock or level variable coming from 
the balance sheet. (Book refers to the fact that the measurement of value comes from 
accounting records or books, in contrast to market value.) Intuitively, therefore, we 
note that book value per share attempts to represent, on a per-share basis, the invest-
ment that common shareholders have made in the company. To define book value 
per share more precisely, we first find shareholders’ equity (total assets minus total 
liabilities). Because our purpose is to value common stock (as opposed to valuing the 
company as a whole), we subtract from shareholders’ equity any value attributable to 
preferred stock to obtain common shareholders’ equity, or the book value of equity 
(often called simply book value). Dividing book value by the number of common 
stock shares outstanding, we obtain book value per share, the denominator in P/B.

In the remainder of this section, we present the reasons analysts have offered for 
using P/B and possible drawbacks to its use. We then illustrate the calculation of P/B 
and discuss the fundamental factors that drive P/B. We end the section by showing 
the use of P/B based on the method of comparables.

Analysts have offered several rationales for the use of P/B; some specifically com-
pare P/B with P/E:

 ■ Because book value is a cumulative balance sheet amount, book value is 
generally positive even when EPS is zero or negative. An analyst can gener-
ally use P/B when EPS is zero or negative, whereas P/E based on a zero or 
negative EPS is not meaningful.

 ■ Because book value per share is more stable than EPS, P/B may be more 
meaningful than P/E when EPS is abnormally high or low or is highly 
variable.

 ■ As a measure of net asset value per share, book value per share has been 
viewed as appropriate for valuing companies composed chiefly of liquid 
assets, such as finance, investment, insurance, and banking institutions 

5
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(Wild, Bernstein, and Subramanyam 2001, p. 233). For such companies, 
book values of assets may approximate market values. When information on 
individual corporate assets is available, analysts may adjust reported book 
values to market values where they differ.

 ■ Book value has also been used in the valuation of companies that are not 
expected to continue as a going concern (Martin 1998, p. 22).

 ■ Differences in P/Bs may be related to differences in long-run average 
returns, according to empirical research (Bodie, Kane, and Marcus 2008).

Possible drawbacks of P/Bs in practice include the following:

 ■ Assets in addition to those recognized in financial statements may be 
critical operating factors. For example, in many service companies, human 
capital—the value of skills and knowledge possessed by the workforce—is 
more important than physical capital as an operating factor, but it is not 
reflected as an asset on the balance sheet. Similarly, the good reputation 
that a company develops by consistently providing high-quality goods and 
services is not reflected as an asset on the balance sheet.

 ■ P/B may be misleading as a valuation indicator when the levels of assets 
used by the companies under examination differ significantly. Such differ-
ences may reflect differences in business models.

 ■ Accounting effects on book value may compromise how useful book value 
is as a measure of the shareholders’ investment in the company. In general, 
intangible assets that are generated internally (as opposed to being acquired) 
are not shown as assets on a company’s balance sheet. For example, com-
panies account for advertising and marketing as expenses, so the value of 
internally generated brands, which are created and maintained by advertis-
ing and marketing activities, do not appear as assets on a company’s balance 
sheet under IFRS or US GAAP. Similarly, when accounting standards require 
that research and development (R&D) expenditures be treated as expenses, 
the value of internally developed patents does not appear as assets. Certain 
R&D expenditures can be capitalized, although rules vary among accounting 
standards. Accounting effects such as these may impair the comparability of 
P/B among companies and countries unless appropriate analyst adjustments 
are made.

 ■ Book value reflects the reported value of assets and liabilities. Some assets 
and liabilities, such as some financial instruments, may be reported at fair 
value as of the balance sheet date; other assets, such as property, plant, and 
equipment, are generally reported at historical cost, net of accumulated 
depreciation, amortization, depletion, and/or impairment. It is important 
to examine the notes to the financial statements to identify how assets and 
liabilities are measured and reported. For assets measured at net historical 
cost, inflation and technological change can eventually result in significant 
divergence between the book value and the market value of assets. As a 
result, book value per share often does not accurately reflect the value of 
shareholders’ investments. When comparing companies, significant differ-
ences in the average age of assets may lessen the comparability of P/Bs.

 ■ Share repurchases or issuances may distort historical comparisons.

As an example of the effects of share repurchases, consider Colgate-Palmolive 
Company. As of 13 September 2013, Colgate-Palmolive’s trailing P/E and P/B were, 
respectively, 24.84 and 36.01. Five years earlier, Colgate-Palmolive’s trailing P/E 
and P/B were 23.55 and 15.94. In other words, the company’s P/E widened by 5.5% 
(= 24.84/23.55 − 1) while its P/B widened by 125.9% (= 36.01/15.94 − 1). The majority 
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of the difference in changes in these two multiples can be attributed to the substan-
tial amount of shares that Colgate-Palmolive repurchased over those five years, as 
reflected by book value (i.e., total common equity) declining from $2.48 billion as of 
30 June 2008 to $1.53 billion as of 30 June 2013. Because of those share repurchases, 
Colgate-Palmolive’s book value declined at an annual rate of 9.2%. In summary, when 
a company repurchases shares at a price higher than the current book value per share, 
it lowers the overall book value per share for the company. All else being equal, the 
effect is to make the stock appear more expensive if the current P/B is compared to 
its historical values.

Example 18 illustrates another potential limitation to using P/B in valuation.

EXAMPLE 18

Differences in Business Models Reflected in Differences in 
P/Bs

The US banking industry has a wide range of P/Bs. Much of these differences 
in P/Bs can be attributed to differences in company-specific business models. 
Exhibit 9 presents P/Bs for three major US banks as of 31 December 2018.

 

Exhibit 9: P/Bs for Selected US Banks
 

 

Entity P/B

Citigroup, Inc. 0.69
Wells Fargo & Company 1.21

US Bancorp 1.63
 

Source: S&P Capital IQ

Citigroup’s low P/B versus its peers is a reflection of the “one-stop shopping” 
business model it and some other mega-banks pursued in the 1990s. Citigroup 
suffered huge losses during the global financial crisis and had to be rescued in 
November 2008 by the US government.

Wells Fargo derives most of its revenue from loans and service fees. Its 
business model focuses on cross-selling multiple products, and in 2012 it was 
responsible for originating close to a third of all US home loans. Wells Fargo is 
also predominantly a domestic business, whereas other large banks are much 
more exposed to overseas markets.

US Bancorp’s relatively risk-averse business model is focused on consumer 
and business banking as well as trusts and payment processing. Compared with 
other mega-banks, US Bancorp has a much smaller presence in investment 
banking and capital markets. Another reason for the bank’s relatively high P/B 
was its acquisition activity, which has helped it grow its business considerably.

Determining Book Value
In this section, we illustrate how to calculate book value and how to adjust book value 
to improve the comparability of P/Bs among companies. To compute book value per 
share, we need to refer to the business’s balance sheet, which has a shareholders’ (or 
stockholders’) equity section. The computation of book value is as follows:

 ■ (Shareholders’ equity) − (Total value of equity claims that are senior to com-
mon stock) = Common shareholders’ equity.
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 ■ (Common shareholders’ equity)/(Number of common stock shares out-
standing) = Book value per share.

Possible claims senior to the claims of common stock, which would be subtracted 
from shareholders’ equity, include the value of preferred stock and the dividends in 
arrears on preferred stock. Example 19 illustrates the calculation.

EXAMPLE 19

Computing Book Value per Share
Headquartered in Toronto, Canada, the Toronto-Dominion Bank and its subsid-
iaries are collectively known as TD Bank Group (TD). With operations organized 
into four segments (Canadian Personal and Commercial Banking, US Personal 
and Commercial Banking, Wholesale Banking, and Wealth and Insurance), in 
2018 TD provided financial products and services to approximately 26 million 
customers. Exhibit 10 presents data from the equity section of TD’s consolidated 
balance sheets for the years 2016–2018. TD’s fiscal years end on 31 October.

 

Exhibit 10: Equity Data for TD Bank Group (Millions of Canadian Dollars)
 

 

  31 October 2018   31 October 2017   31 October 2016

Equity          
Common shares CAD21,221   CAD20,931   CAD20,711
   Millions of shares issued and outstanding:          
      2018: 1,830.4          
      2017: 1,842.5          
      2016: 1,857.6          
Preferred shares 5,000   4,750   4,400
   Millions of shares issued and outstanding:          
      2018: 200.0          
      2017: 190.0          
      2016: 176.0          
Treasury shares—common (151)   (183)   (36)
   Millions of shares held:          
      2018: 2.1          
      2017: 2.9          
      2016: 0.4          
Treasury shares—preferred (1)   —   (1)
      2018: nil          
      2017: nil          
      2016: nil          
Contributed surplus 193   214   203
Retained earnings 46,145   40,489   35,452
Accumulated and other comprehensive 
income

6,639   8,006   11,834

  79,047   74,207   72,564
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  31 October 2018   31 October 2017   31 October 2016

Non-controlling interests in subsidiaries 993   983   1,650
Total equity CAD80,040   CAD75,190   CAD74,214

 

Source: TD Bank Group 2018 annual report.

1. Using the data in Exhibit 10, calculate book value per share for 2016, 2017, 
and 2018.

Solution:
Because preferred shareholders have a claim on income and assets that is 
senior to that of the common shareholders, total equity must be adjusted by 
the value of outstanding and repurchased preferred shares. The divisor is the 
number of common shares outstanding.

 2018: Book value per share = (80,040 – 5,000)/1,830.4 = CAD41.00.

 2017: Book value per share = (75,190 – 4,750)/1,842.5 = CAD38.23.

 2016: Book value per share = (74,214 – 4,400)/1,857.6 = CAD37.58.

2. Given a closing price of CAD73.03 on 31 October 2018, calculate TD’s 2018 
P/B.

Solution:

 P/B = CAD73.03/CAD41.00 = 1.78.

Example 19 illustrated the calculation of book value per share without any adjust-
ments. Adjusting P/B has two purposes: (1) to make the book value per share more 
accurately reflect the value of shareholders’ investment and (2) to make P/B more useful 
for making comparisons among different stocks. Some adjustments are as follows:

 ■ Some services and analysts report a tangible book value per share. 
Computing tangible book value per share involves subtracting reported 
intangible assets on the balance sheet from common shareholders’ equity. 
The analyst should be familiar with the calculation. From the viewpoint of 
financial theory, however, the general exclusion of all intangibles may not be 
warranted. In the case of individual intangible assets, such as patents, which 
can be separated from the entity and sold, exclusion may not be justified. 
Exclusion may be appropriate, however, for goodwill from acquisitions, 
particularly for comparative purposes. Goodwill represents the excess of the 
purchase price of an acquisition beyond the fair value of acquired tangible 
assets and specifically identifiable intangible assets. Many analysts believe 
that goodwill does not represent an asset because it is not separable and 
may reflect overpayment for an acquisition.

 ■ Certain adjustments may be appropriate for enhancing comparability. For 
example, one company may use FIFO whereas a peer company uses LIFO, 
which in an inflationary environment will generally understate inventory 
values. To accurately assess the relative valuation of the two companies, the 
analyst should restate the book value of the company using LIFO to what it 
would be based on FIFO. For a more complete discussion of adjustments to 
balance sheet amounts, refer to readings on financial statement analysis.
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 ■ For book value per share to most accurately reflect current values, the 
balance sheet should be adjusted for significant off-balance-sheet assets 
and liabilities. An example of an off-balance-sheet liability is a guarantee 
to pay a debt of another company in the event of that company’s default. 
US accounting standards require companies to disclose off-balance-sheet 
liabilities.

Example 20 illustrates adjustments an analyst might make to a financial firm’s P/B 
to obtain an accurate firm value.

EXAMPLE 20

Adjusting Book Value (Historical Example)
Edward Stavos is a junior analyst at a major US pension fund. Stavos is researching 
Barclays PLC for his fund’s Credit Services Portfolio and is preparing background 
information prior to an upcoming meeting with the company. Headquartered in 
London, United Kingdom, Barclays is a major global financial services provider 
engaged in personal banking, credit cards, corporate and investment banking, 
and wealth and investment management with an extensive international presence 
in Europe, the Americas, Africa, and Asia.

Stavos is particularly interested in Barclays’ P/B and how adjusting asset 
and liability accounts to their current fair value impacts the ratio. He gathers 
the condensed 2012 balance sheet (as of 31 December) and footnote data from 
Barclay’s website as shown in Exhibit 11.

 

Exhibit 11: Barclays PLC 2012 Condensed Consolidated Balance 
Sheet and Footnote Data (£ in Millions)

 

 

  2012

Assets  
Cash and balances at central banks £86,175
Items in the course of collection from other banks 1,456
Trading portfolio assets 145,030
Financial assets designated at fair value 46,061
Derivative financial instruments 469,146
Available for sale investments 75,109
Loans and advances to banks 40,489
Loans and advances to customers 425,729
Reverse repurchase agreements and other similar secured 
lending 176,956
Prepayments, accrued income, and other assets 4,360
Investments in associates and joint ventures 570
Property, plant, and equipment 5,754
Goodwill and intangible assets 7,915
Current tax assets 252
Deferred tax assets 3,016
Retirement benefit assets 2,303
Total assets £1,490,321
   
Liabilities  
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  2012

Deposits from banks 77,010
Items in the course of collection due to other banks 1,573
Customer accounts 385,707
Repurchase agreements and other similar secured 
borrowing 217,342
Trading portfolio liabilities 44,794
Financial liabilities designated at fair value 78,280
Derivative financial instruments 462,468
Debt securities in issue 119,581
Subordinated liabilities 24,018
Accruals, deferred income, and other liabilities 12,232
Provisions 2,766
Current tax liabilities 621
Deferred tax liabilities 719
Retirement benefit liabilities 253
Total liabilities 1,427,364
   
Shareholders’ equity  
Shareholders’ equity excluding non-controlling interests 53,586
Non-controlling interests 9,371
Total shareholders’ equity 62,957

Total liabilities and shareholders’ equity £1,490,321
 

 

Excerpt from Footnotes to the Barclays Financial Statements:  
Financial Assets and Liabilities at Carrying Amount and Fair Value

 

 

  2012

 
Carrying 
amount Fair value

Financial assets    
Loans and advances to banks £40,489 £40,489
Loans and advances to customers:    
—Home loans 174,988 164,608
—Credit cards, unsecured and other retail lending 66,414 65,357
—Corporate loans 184,327 178,492
Reverse repurchase agreements and other similar 
secured lending 176,956 176,895
  £643,174 £625,841
     
Financial liabilities    
Deposits from banks 77,010 77,023
Customer accounts:    
—Current and demand accounts 127,819 127,819
—Savings accounts 99,875 99,875
—Other time deposits 158,013 158,008
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  2012

 
Carrying 
amount Fair value

Debt securities in issue 119,581 119,725
Repurchase agreements and other similar secured 
borrowing 217,342 217,342
Subordinated liabilities 24,018 23,467

  £823,658 £823,259
 

Source: Barclays’ 2012 annual report.

The 31 December 2012 share price for Barclays was £2.4239, and the diluted 
weighted average number of shares was 12,614 million. Stavos computes book 
value per share initially by dividing total shareholders’ equity by the share count 
and arrives at a book value per share of £4.9910 (£62,957/12,614) and a P/B of 
0.49 (£2.4239/£4.9910).

Stavos then computes tangible book value per share as £4.3636 (calcu-
lated as £62,957 minus £7,915 of goodwill and intangible assets, which is then 
divided by 12,614 shares). The P/B based on tangible book value per share is 
0.56 (£2.4239/£4.3636).

Stavos then turns to the footnotes to examine the fair value data. He notes 
the fair value of financial assets is £17,333 million less than their carrying 
amount (£643,174 – £625,841) and the fair value of financial liabilities is £399 
million less than their carrying amount (£823,658 – £823,259). Including these 
adjustments to tangible book value results in an adjusted book value per share 
of £3.0211 [(£62,957 – £7,915 ‒ £17,333 + £399)/12,614]. Stavos’ adjusted P/B 
is 0.80 (£2.4239/£3.0211).

Stavos is concerned about the wide range in his computed P/Bs. He knows 
that if quoted prices are not available for financial assets and liabilities, IAS 
39 allows for the use of valuation models to estimate fair value. He decides to 
question management regarding the use of models to value assets, liabilities, 
and derivatives and the sensitivity of these accounts to changes in interest rates 
and currency values.

An analyst should also be aware of differences in accounting standards related to 
how assets and liabilities are valued in financial statements. Accounting standards 
currently require companies to report some assets and liabilities at fair value and 
others at historical cost (with some adjustments).

Financial assets, such as investments in marketable securities, are usually reported 
at fair value. Investments classified as “held to maturity” and reported on a historical 
cost basis are an exception. (Instead of the term “held-to-maturity,” IFRS refer to this 
category of investments as financial assets measured at amortized cost.) Some financial 
liabilities also are reported at fair value.

Nonfinancial assets, such as land and equipment, are generally reported at their 
historical acquisition costs, and in the case of equipment, the assets are depreci-
ated over their useful lives. The value of these assets may have increased over time, 
however, or the value may have decreased more than is reflected in the accumulated 
depreciation. When the reported amount of an asset—that is, its carrying value—
exceeds its recoverable amount, both international accounting standards (IFRS) and 
US accounting standards (GAAP) require companies to reduce the reported amount 
of the asset and show the reduction as an impairment loss (the two sets of standards 
differ in the measurement of impairment losses). US GAAP, however, prohibit sub-
sequent reversal of impairment losses, whereas IFRS permit subsequent reversals. In 
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addition, as mentioned above, IFRS allow companies to measure fixed assets using 
either the historical cost model or a revaluation model, under which the assets are 
reported at their current value. When assets are reported at fair value, P/Bs become 
more comparable among companies; for this reason, P/Bs are considered to be more 
comparable for companies with significant amounts of financial assets.

Valuation Based on Forecasted Fundamentals
We can use forecasts of a company’s fundamentals to estimate a stock’s justified P/B. 
For example, assuming the Gordon growth model and using the expression g = b × 
ROE for the sustainable growth rate, the expression for the justified P/B based on the 
most recent book value (B0) is

    
 P  0  

 _  B  0     =   
ROE − g

 _ r − g  .  (4)

For example, if a business’s ROE is 12%, its required rate of return is 10%, and its 
expected growth rate is 7%, then its justified P/B based on fundamentals is (0.12 − 
0.07)/(0.10 − 0.07) = 1.67.

DERIVING THE JUSTIFIED P/B EXPRESSION

According to the Gordon growth model, V0 = E1 × (1 – b)/(r – g). Defining ROE 
as E1/B0 so that E1 = B0 × ROE and substituting for E1 into the prior expression, 
we have V0 = B0 × ROE × (1 – b)/(r – g), giving V0/B0 = ROE × (1 – b)/(r – g). 
The sustainable growth rate expression is g = b × ROE. Substituting b = g/ROE 
into the expression just given for V0/B0, we have V0/B0 = (ROE – g)/(r – g). 
Because justified price is intrinsic value, V0, we obtain Equation 4.

Equation 4 states that the justified P/B is an increasing function of ROE, all else 
equal. Because the numerator and denominator are differences of, respectively, ROE 
and r from the same quantity, g, what determines the justified P/B in Equation 4 is 
ROE in relation to the required rate of return, r. The larger ROE is in relation to r, 
the higher is the justified P/B based on fundamentals. This relationship can be seen 
clearly if we set g equal to 0 (the no-growth case): P0/B0 = ROE/r.

A practical insight from Equation 4 is that we cannot conclude whether a particular 
value of the P/B reflects undervaluation without taking into account the business’s 
profitability. Equation 4 also suggests that if we are evaluating two stocks with the 
same P/B, the one with the higher ROE is relatively undervalued, all else equal. These 
relationships have been confirmed through cross-sectional regression analyses (Harris 
and Marston 1994; Fairfield, 1994).

Further insight into P/B comes from the residual income model, which is discussed 
in detail in another reading. The expression for the justified P/B based on the residual 
income valuation is

    
 P  0  

 _  B  0     = 1 +   
Present value of expected future residual earnings 

    ___________________________________   B  0    .  (5)

Equation 5, which makes no special assumptions about growth, states the following:

 ■ If the present value of expected future residual earnings is zero—for exam-
ple, if the business just earns its required return on investment in every 
period—the justified P/B is 1.

 ■ If the present value of expected future residual earnings is positive (nega-
tive), the justified P/B is greater than (less than) 1.
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JUSTIFIED P/B EXPRESSION BASED ON RESIDUAL INCOME

Noting that (ROE – r) × B0 would define a level residual income stream, we can 
show that Equation 4 is consistent with Equation 5 (a general expression) as 
follows. In P0/B0 = (ROE – g)/(r – g), we can successively rewrite the numerator 
(ROE – g) + r – r = (r – g) + (ROE – r), so P0/B0 = [(r – g) + (ROE – r)]/(r – g) 
= 1 + (ROE – r)/(r – g), which can be written P0/B0 = 1 + [(ROE – r)/(r – g)] × 
B0/B0 = 1 + [(ROE – r) × B0/(r – g)]/B0; the second term in the final expression 
is the present value of residual income divided by B0 as in Equation 5.

Valuation Based on Comparables
To use the method of comparables for valuing stocks using a P/B, we follow the steps 
given earlier. In contrast to EPS, however, analysts’ forecasts of book value are not 
aggregated and widely disseminated by financial data vendors; in practice, most ana-
lysts use trailing book value in calculating P/Bs. Evaluation of relative P/Bs should 
consider differences in ROE, risk, and expected earnings growth. The use of P/Bs in 
the method of comparables is illustrated in Example 21.

EXAMPLE 21

P/B Comparables Approach (Historical Example)

1. You are working on a project to value an independent securities brokerage 
firm. You know the industry had a significant decline in valuations during 
the 2007−09 financial crisis. You decide to perform a time series analysis on 
three firms: E*TRADE Financial Corp. (ETFC), the Charles Schwab Cor-
poration (SCHW), and TD Ameritrade Holding Corp. (AMTD). Exhibit 12 
presents information on these firms.

 

Exhibit 12: Price-to-Book Comparables
 

 

  Price-to-Book Value Ratio

Entity 2006 2007 2008 2009 2010 2011 2012

As of 
19 

July 
2013 Mean

ETFC 2.37 2.38 0.68 0.88 0.84 0.74 0.54 0.65 1.14
   Forecasted growth in book value: 1.5%
   Forecasted growth in revenues: –1.0%
   Beta: 1.65
                   
SCHW 4.23 6.69 6.14 3.54 3.15 2.50 1.96 2.31 3.81
   Forecasted growth in book value: 10.5%
   Forecasted growth in revenues: 5.0%
   Beta: 1.20
                   
AMTD 6.96 4.85 3.33 2.60 2.68 2.44 2.20 2.53 3.45
   Forecasted growth in book value: 9.0%
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  Price-to-Book Value Ratio

Entity 2006 2007 2008 2009 2010 2011 2012

As of 
19 

July 
2013 Mean

   Forecasted growth in revenues: 3.5%
   Beta: 1.10

 

Source: The Value Line Investment Survey. The price-to-book value ratio is based on the average 
of the annual high and low prices and end-of-year book value.

Based only on the information in Exhibit 12, discuss the relative valuation of 
ETFC relative to the other two companies.

Solution:
ETFC is currently selling at a P/B that is less than 30% of the P/B for either 
SCHW or AMTD. It is also selling at a P/B that is less than 60% of its aver-
age P/B for the time period noted in the exhibit. The likely explanation for 
ETFC’s low P/B is that its growth forecasts for book value and revenues are 
lower and its beta is higher than those for SCHW and AMTD. In deciding 
whether ETFC is overvalued or undervalued, an analyst would likely decide 
how his or her growth forecast and the uncertainty surrounding that fore-
cast compare to the market consensus.

PRICE/SALES

calculate and interpret a justified price multiple

describe rationales for and possible drawbacks to using alternative 
price multiples and dividend yield in valuation
calculate and interpret alternative price multiples and dividend yield

describe fundamental factors that influence alternative price 
multiples and dividend yield
calculate and interpret the justified price-to-earnings ratio (P/E), 
price-to-book ratio (P/B), and price-to-sales ratio (P/S) for a stock, 
based on forecasted fundamentals
evaluate a stock by the method of comparables and explain the 
importance of fundamentals in using the method of comparables
evaluate whether a stock is overvalued, fairly valued, or undervalued 
based on comparisons of multiples

Certain types of privately held companies, including investment management com-
panies and many types of companies in partnership form, have long been valued by a 
multiple of annual revenues. In recent decades, the ratio of price to sales has become 
well known as a valuation indicator for the equity of publicly traded companies as 
well. Based on US data, O’Shaughnessy (2005) characterized P/S as the best ratio for 
selecting undervalued stocks. 

6

© CFA Institute. For candidate use only. Not for distribution.



Learning Module 4 Market-Based Valuation: Price and Enterprise Value Multiples270

According to the 2012 BofA Merrill Lynch Institutional Factor Survey, about 30% of 
respondents consistently used P/S in their investment process. Analysts have offered 
the following rationales for using P/S:

 ■ Sales are generally less subject to distortion or manipulation than are other 
fundamentals, such as EPS or book value. For example, through discretion-
ary accounting decisions about expenses, company managers can distort 
EPS as a reflection of economic performance. In contrast, total sales, as the 
top line in the income statement, is prior to any expenses.

 ■ Sales are positive even when EPS is negative. Therefore, analysts can use P/S 
when EPS is negative, whereas the P/E based on a zero or negative EPS is 
not meaningful.

 ■ Because sales are generally more stable than EPS, which reflects operating 
and financial leverage, P/S is generally more stable than P/E. P/S may be 
more meaningful than P/E when EPS is abnormally high or low.

 ■ P/S has been viewed as appropriate for valuing the stocks of mature, cycli-
cal, and zero-income companies (Martin 1998).

 ■ Differences in P/S multiples may be related to differences in long-run 
average returns, according to empirical research (Nathan, Sivakumar and 
Vijayakumar, 2001; O’Shaughnessy, 2005).

Possible drawbacks of using P/S in practice include the following:

 ■ A business may show high growth in sales even when it is not operating 
profitably as judged by earnings and cash flow from operations. To have 
value as a going concern, a business must ultimately generate earnings and 
cash.

 ■ Share price reflects the effect of debt financing on profitability and risk. In 
the P/S multiple, however, price is compared with sales, which is a prefi-
nancing income measure—a logical mismatch. For this reason, some experts 
use a ratio of enterprise value to sales because enterprise value incorporates 
the value of debt.

 ■ P/S does not reflect differences in cost structures among different 
companies.

 ■ Although P/S is relatively robust with respect to manipulation, revenue 
recognition practices have the potential to distort P/S.

Despite the contrasts between P/S to P/E, the ratios have a relationship with which 
analysts should be familiar. The fact that (Sales) × (Net profit margin) = Net income 
means that (P/E) × (Net profit margin) = P/S. For two stocks with the same positive 
P/E, the stock with the higher P/S has a higher (actual or forecasted) net profit margin, 
calculated as the ratio of P/S to P/E.

Determining Sales
P/S is calculated as price per share divided by annual net sales per share (net sales is 
total sales minus returns and customer discounts). Analysts usually use annual sales 
from the company’s most recent fiscal year in the calculation, as illustrated in Example 
22. Because valuation is forward looking in principle, the analyst may also develop 
and use P/S multiples based on forecasts of next year’s sales.
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EXAMPLE 22

Calculating P/S

1. Stora Enso Oyj (Helsinki Stock Exchange: STERV) is an integrated paper, 
packaging, and forest products company headquartered in Finland. In its fis-
cal year ended 31 December 2018, Stora Enso reported net sales of €10,486 
million and had 788.4 million shares outstanding. Calculate the P/S for Stora 
Enso based on a closing price of €10.34 on 28 June 2019.

Solution:
Sales per share = €10,486 million/788.6 million shares = €13.30. So, P/S = 
€10.34/€13.30 = 0.778.

Although the determination of sales is more straightforward than the determination 
of earnings, the analyst should evaluate a company’s revenue recognition practices—in 
particular those tending to speed up the recognition of revenues—before relying on 
the P/S multiple. An analyst using a P/S approach who does not also assess the quality 
of accounting for sales may place too high a value on the company’s shares. Example 
23 illustrates the problem.

Valuation Based on Forecasted Fundamentals
Like other multiples, P/S can be linked to DCF models. In terms of the Gordon growth 
model, we can state P/S as

    
 P  0  

 _  S  1     =   
   (    

 E  1  
 _  S  1     )       (  1 − b )    
 _ r − g  .  (6)

where E1/S1 is the business’s forward-looking profit margin (the equation can be 
obtained from the Gordon Growth model P0=D1/(r-g), by substituting D1=E1(1-b) into 
the numerator and then dividing both sides by S1). Equation 6 states that the justified 
P/S is an increasing function of the profit margin and earnings growth rate, and the 
intuition behind Equation 6 generalizes to more-complex DCF models.

EXAMPLE 23

Revenue Recognition Practices (1)
Analysts label stock markets “bubbles” when market prices appear to lose 
contact with intrinsic values. To many analysts, the run-up in the prices of 
internet stocks in the US market in the 1998–2000 period represented a bubble. 
During that period, many analysts adopted P/S as a metric for valuing the many 
internet stocks that had negative earnings and cash flow. Perhaps at least partly 
as a result of this practice, some internet companies engaged in questionable 
revenue recognition practices to justify their high valuations. To increase sales, 
some companies engaged in bartering website advertising with other internet 
companies. For example, InternetRevenue.com might barter $1,000,000 worth 
of banner advertising with RevenueIsUs.com. Each could then show $1,000,000 
of revenue and $1,000,000 of expenses. Although neither had any net income or 
cash flow, each company’s revenue growth and market valuation was enhanced 
(at least temporarily). In addition, the value placed on the advertising was fre-
quently questionable.
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As a result of these and other questionable activities, the US SEC issued a 
stern warning to companies and formalized revenue recognition practices for 
barter in Staff Accounting Bulletin No. 101. Similarly, international accounting 
standard setters issued Standing Interpretations Committee Interpretation 31 
to define revenue recognition principles for barter transactions involving adver-
tising services. The analyst should review footnote disclosures to assess whether 
a company may be recognizing revenue prematurely or otherwise aggressively.

Example 24 illustrates another classic instance in which an analyst should look 
behind the accounting numbers.

EXAMPLE 24

Revenue Recognition Practices (2)

1. Sales on a bill-and-hold basis involve selling products but not delivering 
those products until a later date. Sales on this basis have the effect of accel-
erating the recognition of those sales into an earlier reporting period. In its 
form 10-K filed 30 September 2008, Diebold, a provider of bank security 
systems and ATMs, provided the following note:

Revenues
Bill and Hold—The largest of the revenue recognition adjustments 

relates to the Company’s previous long-standing method of accounting for 
bill and hold transactions under Staff Accounting Bulletin 104, Revenue 
Recognition in Financial Statements (SAB 104), in its North America and 
International businesses. On January 15, 2008, the Company announced 
that it had concluded its discussions with the OCA in regard to its prac-
tice of recognizing certain revenue on a bill and hold basis in its North 
America business segment. As a result of those discussions, the Company 
determined that its previous, long-standing method of accounting for bill 
and hold transactions was in error, representing a misapplication of GAAP. 
To correct for this error, the Company announced it would discontinue 
the use of bill and hold as a method of revenue recognition in its North 
America and International businesses and restate its financial statements 
for this change.

The Company completed an analysis of transactions and recorded 
adjusting journal entries related to revenue and costs recognized previously 
under a bill and hold basis that is now recognized upon customer acceptance 
of products at a customer location. Within the North America business 
segment, when the Company is contractually responsible for installation, 
customer acceptance will be upon completion of the installation of all of 
the items at a job site and the Company’s demonstration that the items are 
in operable condition. Where items are contractually only delivered to a 
customer, revenue recognition of these items will continue upon shipment 
or delivery to a customer location depending on the terms in the contract. 
Within the International business segment, customer acceptance is upon 
either delivery or completion of the installation depending on the terms 
in the contract with the customer. The Company restated for transactions 
affecting both product revenue for hardware sales and service revenue for 
installation and other services that had been previously recognized on a 
bill and hold basis.
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Other Revenue Adjustments—The Company also adjusted for other 
specific revenue transactions in both its North America and International 
businesses related to transactions largely where the Company recognized 
revenue in incorrect periods. The majority of these adjustments were related 
to misapplication of GAAP related to revenue recognition requirements 
as defined within SAB 104. Generally, the Company recorded adjustments 
for transactions when the Company previously recognized revenue prior 
to title and/or risk of loss transferring to the customer.

In 2010, Diebold agreed to pay $25 million to settle Securities and Exchange 
Commission charges that it manipulated its earnings from at least 2002 
through 2007. During that period, the company misstated the company's 
reported pre-tax earnings by at least $127 million.
According to the SEC, Diebold’s financial management received reports, 
sometimes on a daily basis, comparing the company’s actual earnings to an-
alyst earnings forecasts. Diebold’s management would prepare “opportunity 
lists” of ways to close the gap between the company's actual financial results 
and analyst forecasts. Many of the methods were fraudulent accounting 
transactions designed to improperly recognize revenue or otherwise inflate 
Diebold’s financial performance. Among the fraudulent practices identified 
by the SEC were the following: improper use of bill and hold accounting, 
recognition of revenue on a lease agreement subject to a side buy-back 
agreement, manipulating reserves and accruals, improperly delaying and 
capitalizing expenses, and writing up the value of used inventory.

Example 25 briefly summarizes another example of aggressive revenue recognition 
practices.

EXAMPLE 25

Revenue Recognition Practices (3)
Groupon is a deal-of-the-day website that features discounted gift certificates 
usable at local or national companies. Before going public in November 2011, 
Groupon amended its registration statement eight times. One SEC-mandated 
restatement forced it to change an auditor-sanctioned method of reporting 
revenue, reducing sales by more than 50%. Essentially, Groupon had initially 
counted the gross amount its members paid for coupons or certificates as 
revenue, without deducting the share (typically half or more) that it sends to 
local merchants. The SEC also demanded Groupon remove from its offering 
document a non-GAAP metric it had invented called “adjusted consolidated 
segment operating income.” This measure was considered misleading because 
it ignored marketing expenses, which are one of the major risks of Groupon’s 
business model.

Even when a company discloses its revenue recognition practices, the analyst 
cannot always determine precisely by how much sales may be overstated. If a com-
pany is engaging in questionable revenue recognition practices and the amount being 
manipulated is unknown, the analyst might do well to suggest avoiding investment 
in that company’s securities. At the very least, the analyst should be skeptical and 
assign the company a higher risk premium than otherwise, which would result in a 
lower justified P/S.
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Valuation Based on Forecasted Fundamentals
Like other multiples, P/S can be linked to DCF models. In terms of the Gordon growth 
model, we can state P/S as

    
 P  0  

 _  S  0     =   
( E  0   /  S  0   )     (  1 − b )       (  1 + g )    

  _________________  r − g  ,  (7)

where E0/S0 is the business’s profit margin (the equation can be obtained from the 
Gordon growth model, P0 = D0(1 + g)/(r – g), by substituting D0 = E0(1 – b) into the 
numerator and then dividing both sides by S0). Although the profit margin is stated in 
terms of trailing sales and earnings, the analyst may use a long-term forecasted profit 
margin in Equation 7. Equation 7 states that the justified P/S is an increasing function 
of the profit margin and earnings growth rate, and the intuition behind Equation 7 
generalizes to more-complex DCF models.

Profit margin is a determinant of the justified P/S not only directly but also through 
its effect on g. We can illustrate this concept by restating the equation for the sustain-
able growth rate [g = (Retention rate, b) × ROE], as follows:

  g = b ×  PM  0   ×   Sales _ Total assets   ×   Total assets  _______________  Shareholders' equity  , 

where PM0 is profit margin and the last three terms come from the DuPont anal-
ysis of ROE. An increase (decrease) in the profit margin produces a higher (lower) 
sustainable growth rate as long as sales do not decrease (increase) proportionately. 
Example 26 illustrates the use of justified P/S and how to apply it in valuation.

EXAMPLE 26

Justified P/S Based on Forecasted Fundamentals
As a health care analyst, you are valuing the stocks of three medical equipment 
manufacturers, including the Swedish company Getinge AB (GETI) in March 
2019. Based on an average of estimates obtained from capital asset pricing model 
(CAPM) and bond yield plus risk premium approaches, you estimate that GETI’s 
required rate of return is 9%. You have gathered the following data from GETI’s 
annual reports (amounts in millions of Swedish krona, or SEK):

 

  2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Net sales 22,816 22,712 21,854 24,248 25,287 26,669 30,235 29,756 22,496 24,172
Growth rates (geometric)                    
2009–2018 0.6%                  
2014–2018 −2.4%                  
Year / Year   −0.5% −3.8% 11.0% 4.3% 5.5% 13.4% −1.6% −24.4% 7.5%
Net profit 1,914 2,280 2,537 2,531 2,285 1,433 1,390 1,188 1,376 −967
Growth rates (geometric)                    
2009–2018 NMF                  
2014–2018 NMF                  
Year / Year   19.1% 11.3% −0.2% −9.7% −37.3% −3.0% −14.5% 15.8% −170.3%
Net profit margin 8.4% 10.0% 11.6% 10.4% 9.0% 5.4% 4.6% 4.0% 6.1% −4.0%
Averages                    
2009–2018 6.6%                  
2014–2018 3.2%                  
Dividend payout ratio 0.3% 34.0% 35.3% 39.2% 43.3% 69.3% 49.7% 57.7% 36.0% −43.8%
Averages                    
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  2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

2009–2018 32.1%                  
2014–2018 33.8%                  

 

Sales growth and profitability have been quite variable in recent years, par-
ticularly in 2017 and 2018, making it difficult to extrapolate future trends. Based 
on further research on the company and its industry, you make the following 
long-term forecasts:

Profit margin = 9.0%

Dividend payout ratio = 35.0%

Earnings growth rate = 7.0%

1. Based on these data, calculate GETI’s justified P/S.

Solution:
From Equation 6, GETI’s justified P/S is calculated as follows:

    
 P  0  

 _  S  1     =   
   (   E  1   /  S  1   )       (  1 − b )    

  ____________ r − g   =   0.09 × 0.35 _ 0.09 − 0.07   = 1.575 

2. Given a forecast of GETI’s sales per share (in Swedish krona) for 2019 of 
SEK94.3, estimate the intrinsic value of GETI stock.

Solution:
An estimate of the intrinsic value of GETI stock is 1.575 × SEK94.3 = 
SEK148.52.

3. Given a market price for GETI of SEK133.70 on 26 August 2019 and your 
answer to Part 2, determine whether GETI stock appears to be fairly valued, 
overvalued, or undervalued.

Solution:
GETI stock appears to be undervalued because its current market value of 
SEK133.70 is less than its estimated intrinsic value of SEK148.52.

Valuation Based on Comparables
Using P/S in the method of comparables to value stocks follows the steps given in 
Section 3.1.5. As mentioned earlier, P/Ss are usually reported on the basis of trail-
ing sales. Analysts may also base relative valuations on P/S multiples calculated on 
forecasted sales. In doing so, analysts may make their own sales forecasts or may use 
forecasts supplied by data vendors. In valuing stocks using the method of comparables, 
analysts should also gather information on profit margins, expected earnings growth, 
and risk. As always, the quality of accounting also merits investigation. Example 27 
illustrates the use of P/S in the comparables approach.
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EXAMPLE 27

P/S Comparables Approach
Continuing with the project to value Getinge AB, you have compiled the infor-
mation on GETI and peer companies Cantel Medical Corporation (CMD) and 
New Genomics (NEO) given in Exhibit 13.

 

Exhibit 13: P/S Comparables (as of 26 October 2019) 
 

 

Measure GETI CMD NEO

Price/Sales (TTM) 1.54 3.96 8.79
Profit Margin (TTM) −2.49% 6.95% 14.53%
Quarterly Revenue Growth (YoYy) 9.50% 5.20% 1.50%
Total Debt/Equity (mrq) 58.43 35.58 28.50
Enterprise Value/Revenue (TTM) 1.88 4.14 8.23

 

Source: Yahoo! Finance.

Use the data in Exhibit 13 to address the following:

1. Based on the P/S but referring to no other information, assess GETI’s rela-
tive valuation.

Solution:
Because the P/S for GETI, 1.54, is the lowest of the three P/S multiples, if no 
other information is referenced, GETI appears to be relatively undervalued.

2. State whether GETI is more closely comparable to CMD or to NEO. Justify 
your answer.

Solution:
On the basis of the information given, GETI appears to be more closely 
matched to CMD than to NEO. NEO’s P/S is significantly higher than the 
P/S for GETI and CMD. The profit margin and revenue growth are key fun-
damentals in the P/S approach, and NEO’s higher P/S reflects its high profit 
margin. GETI’s funding (Total debt/Equity) is higher than that of CMD and 
NEO, and its Enterprise value/Revenue is low and much closer to CMD’s 
ratio than to that of NEO. Overall, GETI’s valuation seems to be more like 
that of CMD than that of NEO.  GETI’s low P/S is consistent with its other 
relative-valuation metrics in Exhibit 13.

PRICE/CASH FLOW

calculate and interpret a justified price multiple

describe rationales for and possible drawbacks to using alternative 
price multiples and dividend yield in valuation
calculate and interpret alternative price multiples and dividend yield

7
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describe fundamental factors that influence alternative price 
multiples and dividend yield
calculate and interpret the justified price-to-earnings ratio (P/E), 
price-to-book ratio (P/B), and price-to-sales ratio (P/S) for a stock, 
based on forecasted fundamentals
evaluate a stock by the method of comparables and explain the 
importance of fundamentals in using the method of comparables
evaluate whether a stock is overvalued, fairly valued, or undervalued 
based on comparisons of multiples

Price to cash flow is a widely reported valuation indicator. According to the 2012 BofA 
Merrill Lynch Institutional Factor Survey, price to free cash flow trailed only P/E, beta, 
enterprise value/EBITDA, ROE, size, and P/B in popularity as a valuation factor and 
was used as a valuation metric by approximately half of the institutions surveyed. 

In this section, we present price to cash flow based on alternative major cash flow 
concepts. Note that “price to cash flow” is used to refer to the ratio of share price to 
any one of these definitions of cash flow whereas “P/CF” is reserved for the ratio of 
price to the earnings-plus-noncash-charges definition of cash flow, explained later. 
Because of the wide variety of cash flow concepts in use, the analyst should be espe-
cially careful to understand (and communicate) the exact definition of “cash flow” 
that is the basis for the analysis.

Analysts have offered the following rationales for the use of price to cash flow:

 ■ Cash flow is less subject to manipulation by management than earnings.
 ■ Because cash flow is generally more stable than earnings, price to cash flow 

is generally more stable than P/E.
 ■ Using price to cash flow rather than P/E addresses the issue of differences in 

accounting conservatism between companies (differences in the quality of 
earnings).

 ■ Differences in price to cash flow may be related to differences in long-run 
average returns, according to empirical research (O’Shaughnessy 2005).

Possible drawbacks to the use of price to cash flow include the following:

 ■ When cash flow from operations is defined as EPS plus noncash charges, 
items affecting actual cash flow from operations, such as noncash revenue 
and net changes in working capital, are ignored. So, for example, aggressive 
recognition of revenue (front-end loading) would not be accurately captured 
in the earnings-plus-noncash-charges definition because the measure would 
not reflect the divergence between revenues as reported and actual cash 
collections related to that revenue.

 ■ Theory views free cash flow to equity (FCFE) rather than cash flow as the 
appropriate variable for price-based valuation multiples. We can use P/
FCFE, but FCFE does have the possible drawback of being more volatile 
than cash flow for many businesses. FCFE is also more frequently negative 
than cash flow.

 ■ As analysts’ use of cash flow has increased over time, some companies have 
increased their use of accounting methods that enhance cash flow measures. 
Operating cash flow, for example, can be enhanced by securitizing accounts 
receivable to speed up a company’s operating cash inflow or by outsourcing 
the payment of accounts payable to slow down the company’s operating cash 
outflow (while the outsource company continues to make timely payments 
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and provides financing to cover any timing differences). Mulford and 
Comiskey (2005) described a number of opportunistic accounting choices 
that companies can make to increase their reported operating cash flow.

 ■ Operating cash flow from the statement of cash flows under IFRS may not 
be comparable to operating cash flow under US GAAP because IFRS allow 
more flexibility in classification of interest paid, interest received, and div-
idends received. Under US GAAP, all three of these items are classified in 
operating cash flow, but under IFRS, companies have the option to classify 
them as operating or investing (for interest and dividends received) and as 
operating or financing (for interest paid).

One approximation of cash flow in practical use is EPS plus per-share deprecia-
tion, amortization, and depletion. This simple approximation is used in Example 28 
to highlight issues of interest to the analyst in valuation.

EXAMPLE 28

Accounting Methods and Cash Flow

1. Consider two hypothetical companies, Company A and Company B, that 
have constant cash revenues and cash expenses (as well as a constant 
number of shares outstanding) in 2018, 2019, and 2020. In addition, both 
companies incur total depreciation of $15.00 per share during the three-year 
period, and both use the same depreciation method for tax purposes. The 
two companies use different depreciation methods, however, for financial 
reporting. Company A spreads the depreciation expense evenly over the 
three years (straight-line depreciation, or SLD). Because its revenues, ex-
penses, and depreciation are constant over the period, Company A’s EPS is 
also constant. In this example, Company A’s EPS is assumed to be $10 each 
year, as shown in Column 1 in Exhibit 14.

Company B is identical to Company A except that it uses accelerated depre-
ciation. Company B’s depreciation is 150% of SLD in 2018 and declines to 
50% of SLD in 2020, as shown in Column 5.

 

Exhibit 14: Earnings Growth Rates and Cash Flow (All Amounts per Share)
 

 

    Company A     Company B

Year
Earnings 

(1)
Depreciation 

(2)
Cash Flow 

(3)  
Earnings 

(4)
Depreciation 

(5)
Cash Flow 

(6)

2018 $10.00   $5.00   $15.00   $7.50   $7.50   $15.00
2019 10.00   5.00   15.00   10.00   5.00   15.00
2020 10.00   5.00   15.00   12.50   2.50   15.00
Total     $15.00           $15.00    

 

Because of the different depreciation methods used by Company A and 
Company B for financial reporting purposes, Company A’s EPS (Column 1) 
is flat at $10.00 whereas Company B’s EPS (Column 4) shows 29% com-
pound growth: ($12.50/$7.50)1/2 − 1.00 = 0.29. Thus, Company B appears to 
have positive earnings momentum. Analysts comparing Companies A and 
B might be misled by using the EPS numbers as reported instead of putting 

© CFA Institute. For candidate use only. Not for distribution.



Price/Cash Flow 279

EPS on a comparable basis. For both companies, however, cash flow per 
share is level at $15.
Depreciation may be the simplest noncash charge to understand; write-offs 
and other noncash charges may offer more latitude for the management of 
earnings.

Determining Cash Flow
In practice, analysts and data vendors often use simple approximations of cash flow 
from operations in calculating cash flow for price-to-cash-flow analysis. For many 
companies, depreciation and amortization are the major noncash charges regularly 
added to net income in the process of calculating cash flow from operations by the 
add-back method, so the approximation focuses on them. A representative approxima-
tion specifies cash flow per share as EPS plus per-share depreciation, amortization, and 
depletion. We call this estimation the “earnings-plus-noncash-charges” definition and 
in this section use the acronym CF for it. Keep in mind, however, that this definition 
is only one commonly used in calculating price to cash flow, not a technically accurate 
definition from an accounting perspective. We will also describe more technically 
accurate cash flow concepts: cash flow from operations, free cash flow to equity, and 
EBITDA (an estimate of pre-interest, pretax operating cash flow).

Most frequently, trailing price to cash flow is reported. A trailing price to cash 
flow is calculated as the current market price divided by the sum of the most recent 
four quarters’ cash flow per share. A fiscal year definition is also possible, as in the 
case of EPS.

Example 29 illustrates the calculation of P/CF with cash flow defined as earnings 
plus noncash charges.

EXAMPLE 29

Calculating Price to Cash Flow with Cash Flow Defined as 
Earnings plus Noncash Charges

1. In 2018, Koninklijke Philips Electronics N.V. (PHIA) reported net income 
from continuing operations of €1,310 million, equal to EPS of €1.41. The 
company’s depreciation and amortization was €1,089 million, or €1.17 per 
share. An AEX price for PHIA as of 29 March 2019 was €36.31. Calculate 
the P/CF for PHIA.

Solution:
CF (defined as EPS plus per-share depreciation, amortization, and deple-
tion) is €1.41 + €1.17 = €2.58 per share. Thus, P/CF = €36.31/€2.58 = 14.1.

Rather than use an approximate EPS-plus-noncash-charges concept of cash 
flow, analysts can use cash flow from operations (CFO) in a price multiple. CFO is 
found in the statement of cash flows. Similar to the adjustments to normalize earn-
ings, adjustments to CFO for components not expected to persist into future time 
periods may also be appropriate. In addition, adjustments to CFO may be required 
when comparing companies that use different accounting standards. For example, as 
noted above, under IFRS, companies have flexibility in classifying interest payments, 
interest receipts, and dividend receipts across operating, investing, and financing. US 
GAAP require companies to classify interest payments, interest receipts, and dividend 
receipts as operating cash flows.
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As an alternative to CF and CFO, the analyst can relate price to FCFE, the cash 
flow concept with the strongest link to valuation theory. Because the amounts of 
capital expenditures in proportion to CFO generally differ among companies being 
compared, the analyst may find that rankings by price to cash flow from operations (P/
CFO) and by P/CF will differ from rankings by P/FCFE. Period-by-period FCFE may 
be more volatile than CFO (or CF), however, so a trailing P/FCFE is not necessarily 
more informative in a valuation. For example, consider two similar businesses with 
the same CFO and capital expenditures over a two-year period. If the first company 
times its capital expenditures to fall toward the beginning of the period and the sec-
ond times its capital expenditures to fall toward the end of the period, the P/FCFEs 
for the two stocks may differ sharply without representing a meaningful economic 
difference. The analyst could, however, appropriately use the FCFE discounted cash 
flow model value, which incorporates all expected future free cash flows to equity. 
This concern can be addressed, at least in part, by using price to average free cash 
flow, as in Hackel, Livnat, and Rai (1994).

Another cash flow concept used in multiples is EBITDA (earnings before interest, 
taxes, depreciation, and amortization). To forecast EBITDA, analysts usually start with 
their projections of EBIT and simply add depreciation and amortization to arrive at 
an estimate for EBITDA. In calculating EBITDA from historical numbers, one can 
start with earnings from continuing operations, excluding nonrecurring items. To that 
earnings number, interest, taxes, depreciation, and amortization are added.

In practice, both EV/EBITDA and P/EBITDA have been used by analysts as 
valuation metrics. EV/EBITDA has been the preferred metric, however, because its 
numerator includes the value of debt; therefore, it is the more appropriate method 
because EBITDA is pre-interest and is thus a flow to both debt and equity. EV/EBITDA 
is discussed in detail in a later section.

Valuation Based on Forecasted Fundamentals
The relationship between the justified price to cash flow and fundamentals follows 
from the familiar mathematics of the present value model. The justified price to cash 
flow, all else being equal, is inversely related to the stock’s required rate of return and 
positively related to the growth rate(s) of expected future cash flows (however defined). 
We can find a justified price to cash flow based on fundamentals by finding the value 
of a stock using the most suitable DCF model and dividing that number by cash flow 
(based on our chosen definition of cash flow). Example 30 illustrates the process.

EXAMPLE 30

Justified Price to Cash Flow Based on Forecasted 
Fundamentals
As a consumer staples analyst, you are working on the valuation of Colgate-
Palmolive (CL), a global consumer products supplier. As a first estimate of value, 
you are applying an FCFE model under the assumption of a stable long-term 
growth rate in FCFE:

   V  0   =   
   (  1 + g )     FCFE  0  

  ___________ r − g  , 

where g is the expected growth rate of FCFE. You estimate trailing FCFE at 
$2.66 per share and trailing CF (based on the earnings-plus-noncash-charges 
definition) at $3.26. Your other estimates are a 7.4% required rate of return and 
a 3.2% expected growth rate of FCFE.
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1. What is the intrinsic value of CL according to a constant growth FCFE 
model?

Solution:
Calculate intrinsic value as (1.032 × $2.66)/(0.074 − 0.032) = $65.36.

2. What is the justified P/CF based on forecasted fundamentals?

Solution:
Calculate a justified P/CF based on forecasted fundamentals as $65.36/$3.26 
= 20.05.

3. What is the justified P/FCFE based on forecasted fundamentals?

Solution:
The justified P/FCFE is $65.36/$2.66 = 24.57.

Valuation Based on Comparables
The method of comparables for valuing stocks based on price to cash flow follows the 
steps given previously and illustrated for P/E, P/B, and P/S. Example 31 is a simple 
exercise in the comparables method based on price-to-cash-flow measures.

EXAMPLE 31

Price to Cash Flow and Comparables

1. Exhibit 15 provides information on P/CF, P/FCFE, and selected fundamen-
tals as of 16 April 2020 for two hypothetical companies. Using the informa-
tion in Exhibit 15, compare the valuations of the two companies.

 

Exhibit 15: Comparison of Two Companies (All Amounts per Share)
 

 

Company

Current 
Price 

(£)

Trailing CF per 
Share 

(£) P/CF

Trailing FCFE per 
Share 

(£) P/FCFE

Consensus Five-Year 
CF Growth Forecast 

(%) Beta

Company A 17.98 1.84 9.8 0.29 62 13.4 1.50
Company B 15.65 1.37 11.4 –0.99 NMF 10.6 1.50

 

Company A is selling at a P/CF (9.8) approximately 14% smaller than the P/
CF of Company B (11.4). Based on that comparison, we expect that, all else 
equal, investors would anticipate a higher growth rate for Company B. Con-
trary to that expectation, however, the consensus five-year earnings growth 
forecast for Company A is 280 basis points higher than it is for Company 
B. As of the date of the comparison, Company A appears to be relatively 
undervalued compared with Company B, as judged by P/CF and expected 
growth. The information in Exhibit 15 on FCFE supports the proposition 
that Company A may be relatively undervalued. The positive FCFE for 
Company A indicates that operating cash flows and new debt borrowing are 
more than sufficient to cover capital expenditures. Negative FCFE for Com-
pany B suggests the need for external funding of growth.
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PRICE/DIVIDENDS AND DIVIDEND YIELD

calculate and interpret a justified price multiple

describe rationales for and possible drawbacks to using alternative 
price multiples and dividend yield in valuation
calculate and interpret alternative price multiples and dividend yield

describe fundamental factors that influence alternative price 
multiples and dividend yield
calculate and interpret the justified price-to-earnings ratio (P/E), 
price-to-book ratio (P/B), and price-to-sales ratio (P/S) for a stock, 
based on forecasted fundamentals
evaluate a stock by the method of comparables and explain the 
importance of fundamentals in using the method of comparables
evaluate whether a stock is overvalued, fairly valued, or undervalued 
based on comparisons of multiples

The total return on an equity investment has a capital appreciation component and 
a dividend yield component. Dividend yield data are frequently reported to provide 
investors with an estimate of the dividend yield component in total return. Dividend 
yield is also used as a valuation indicator. Although the 2012 BofA Merrill Lynch 
Institutional Factor Survey did not survey this metric, in its surveys from 1989 to 2006 
slightly more than one-quarter of respondents on average reported using dividend 
yield as a factor in the investment process.

Analysts have offered the following rationales for using dividend yields in valuation:

 ■ Dividend yield is a component of total return.
 ■ Dividends are a less risky component of total return than capital 

appreciation.

Possible drawbacks of using dividend yields include the following:

 ■ Dividend yield is only one component of total return; not using all informa-
tion related to expected return is suboptimal. 

 ■ Investors may trade off future earnings growth to receive higher current 
dividends. That is, holding return on equity constant, dividends paid now 
displace earnings in all future periods (a concept known as the dividend 
displacement of earnings). Arnott and Asness (2003) and Zhou and 
Ruland (2006), however, showed that caution must be exercised in assuming 
that dividends displace future earnings in practice, because dividend payout 
may be correlated with future profitability.

 ■ The argument about the relative safety of dividends presupposes that market 
prices reflect in a biased way differences in the relative risk of the compo-
nents of return.

Calculation of Dividend Yield
This reading so far has presented multiples with market price (or market capitaliza-
tion) in the numerator. P/Ds have sometimes appeared in valuation, particularly with 
respect to indexes. Many stocks, however, do not pay dividends, and P/D is undefined 

8
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with zero in the denominator. For such non-dividend-paying stocks, dividend yield 
(D/P) is defined: It is equal to zero. For practical purposes, then, dividend yield is the 
preferred way to present this multiple.

Trailing dividend yield is generally calculated by using the dividend rate divided 
by the current market price per share. The annualized amount of the most recent 
dividend is known as the dividend rate. For companies paying quarterly dividends, 
the dividend rate is calculated as four times the most recent quarterly per-share div-
idend. (Some data sources use the dividends in the last four quarters as the dividend 
rate for purposes of a trailing dividend yield.) For companies that pay semiannual 
dividends comprising an interim dividend that typically differs in magnitude from 
the final dividend, the dividend rate is usually calculated as the most recent annual 
per-share dividend.

The dividend rate indicates the annual amount of dividends per share under the 
assumption of no increase or decrease over the year. The analyst’s forecast of leading 
dividends could be higher or lower and is the basis of the leading dividend yield. 
The leading dividend yield is calculated as forecasted dividends per share over the 
next year divided by the current market price per share. Example 32 illustrates the 
calculation of dividend yield.

EXAMPLE 32

Calculating Dividend Yield
Exhibit 16 gives quarterly dividend data for Canadian telecommunications 
company BCE Inc. (BCE) and semiannual dividend data for the ADRs of BT 
Group (BT), formerly British Telecom.

 

Exhibit 16: Dividends Paid per Share for BCE Inc. and for 
BT Group ADRs

 

 

Period BCE ($)   BT ADR ($)

4Q:2016 0.51        
1Q:2017 0.54     0.685  
2Q:2017 0.53        
3Q:2017 0.57     0.339  
Total 2.15     1.024  
           
4Q:2017 0.56        
1Q:2018 0.60     0.675  
2Q:2018 0.58        
3Q:2018 0.58     0.301  
Total 2.32     0.976  
           

 

Source: Value Line.

1. Given a price per share for BCE of $39.53 during 4Q:2018, calculate this 
company’s trailing dividend yield.

Solution:
The dividend rate for BCE is $0.58 × 4 = $2.32. The dividend yield is 
$2.32/$39.53 = 0.0587, or 5.87%.
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2. Given a price per ADR for BT of $15.20 during 4Q:2018, calculate the trail-
ing dividend yield for the ADRs.

Solution:
Because BT pays semiannual dividends that differ in magnitude between 
the interim and final dividends, the dividend rate for BT’s ADR is the total 
dividend in the most recent year, $0.976. The dividend yield is $0.976/$15.20 
= 0.0642, or 6.52%.

Valuation Based on Forecasted Fundamentals
The relationship of dividend yield to fundamentals can be illustrated in the context of 
the Gordon growth model. From that model, we obtain the expression

    
 D  0  

 _  P  0     =   
r − g

 _ 1 + g  .  (8)

Equation 8 shows that dividend yield is negatively related to the expected rate of 
growth in dividends and positively related to the stock’s required rate of return. The 
first point implies that the selection of stocks with relatively high dividend yields is 
consistent with an orientation to a value rather than growth investment style.

Valuation Based on Comparables
Using dividend yield with comparables is similar to the process that has been illus-
trated for other multiples. An analyst compares a company with its peers to determine 
whether it is attractively priced, considering its dividend yield and risk. The analyst 
should examine whether differences in expected growth explain the differences in 
dividend yield. Another consideration used by some investors is the security of the 
dividend (the probability that it will be reduced or eliminated). A useful metric in 
assessing the safety of the dividend is the payout ratio: A high payout relative to other 
companies operating in the same industry may indicate a less secure dividend because 
the dividend is less well covered by earnings. Balance sheet metrics are equally import-
ant in assessing the safety of the dividend, and relevant ratios to consider include the 
interest coverage ratio and the ratio of net debt to EBITDA. Example 33 illustrates 
use of the dividend yield in the method of comparables.

EXAMPLE 33

Dividend Yield Comparables

1. William Leiderman is a portfolio manager for a US pension fund’s domes-
tic equity portfolio. The portfolio is exempt from taxes, so any differences 
in the taxation of dividends and capital gains are not relevant. Leiderman’s 
client requires high current income. Leiderman is considering the purchase 
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of utility stocks for the fund in August 2019. In the course of his review, he 
considers the four large-cap US electric utilities shown in Exhibit 17.

 

Exhibit 17: Using Dividend Yield to Compare Stocks
 

 

Company

Consensus 
Earnings 

Growth Fore-
cast (%) Beta

Dividend 
Yield (%)

Payout 
Ratio (%)

Duke Energy 7.20 0.18 4.24 89
NiSource Inc. 4.63 0.22 2.70 NMF
Portland General Electric Co. 5.20 0.24 2.76 59

PPL Corp. 0.60 0.55 5.37 63
 

Sources: www .finviz .com and Yahoo! Finance.

All of the securities exhibit similar low market risk; they each have a beta 
substantially less than 1.00. The dividend payout ratio for NiSource is not 
meaningful due to a negative EPS. Duke Energy’s dividend payout ratio of 
89%, the highest of the group, also suggests that its dividend may be subject 
to greater risk. Leiderman notes that PPL Corp.’s relatively low payout ratio 
means that the dividend is well supported; however, the expected low earn-
ings growth rate is a negative factor. Summing Portland General Electric’s 
dividend yield and expected earnings growth rate, Leiderman estimates 
Portland General Electric’s expected total return is about 7.96%; because the 
total return estimate is relatively attractive and because Portland General 
Electric does not appear to have any strong negatives, Leiderman decides to 
focus his further analysis on Portland General Electric.

ENTERPRISE VALUE/EBITDA

explain alternative definitions of cash flow used in price and 
enterprise value (EV) multiples and describe limitations of each 
definition
calculate and interpret EV multiples and evaluate the use of EV/
EBITDA
evaluate whether a stock is overvalued, fairly valued, or undervalued 
based on comparisons of multiples

Enterprise value multiples are multiples that relate the enterprise value of a company 
to some measure of value (typically, a pre-interest income measure). Perhaps the most 
frequently advanced argument for using enterprise value multiples rather than price 
multiples in valuation is that enterprise value multiples are relatively less sensitive 
to the effects of financial leverage than price multiples when one is comparing com-
panies that use differing amounts of leverage. Enterprise value multiples, in defining 
the numerator as they do, take a control perspective (discussed in more detail later). 
Thus, even where leverage differences are not an issue, enterprise value multiples 

9
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may complement the perspective of price multiples. Indeed, although some analysts 
strictly favor one type of multiple, other analysts report both price and enterprise 
value multiples.

Enterprise Value/EBITDA
Enterprise value to EBITDA is by far the most widely used enterprise value multiple.

Earlier, EBITDA was introduced as an estimate of pre-interest, pretax operating 
cash flow. Because EBITDA is a flow to both debt and equity, as noted, defining an 
EBITDA multiple by using a measure of total company value in the numerator, such 
as EV, is appropriate. Recall that enterprise value is total company value (the mar-
ket value of debt, common equity, and preferred equity) minus the value of cash and 
short-term investments. Thus, EV/EBITDA is a valuation indicator for the overall 
company rather than solely its common stock. If, however, the analyst can assume 
that the business’s debt and preferred stock (if any) are efficiently priced, the analyst 
can use EV/EBITDA to draw an inference about the valuation of common equity. 
Such an inference is often reasonable.

Analysts have offered the following rationales for using EV/EBITDA:

 ■ EV/EBITDA is usually more appropriate than P/E alone for comparing com-
panies with different financial leverage (debt), because EBITDA is a pre-in-
terest earnings figure, in contrast to EPS, which is postinterest.

 ■ By adding back depreciation and amortization, EBITDA controls for differ-
ences in depreciation and amortization among businesses, in contrast to net 
income, which is postdepreciation and postamortization. For this reason, 
EV/EBITDA is frequently used in the valuation of capital-intensive busi-
nesses (for example, cable companies and steel companies). Such businesses 
typically have substantial depreciation and amortization expenses.

 ■ EBITDA is frequently positive when EPS is negative.

Possible drawbacks to using EV/EBITDA include the following (Moody’s 2000; 
Grant and Parker 2001): 

 ■ EBITDA will overestimate cash flow from operations if working capital is 
growing. EBITDA also ignores the effects of differences in revenue recogni-
tion policy on cash flow from operations.

 ■ Free cash flow to the firm (FCFF), which directly reflects the amount of the 
company’s required capital expenditures, has a stronger link to valuation 
theory than does EBITDA. Only if depreciation expenses match capital 
expenditures do we expect EBITDA to reflect differences in businesses’ capi-
tal programs. This qualification to EBITDA comparisons may be particularly 
meaningful for the capital-intensive businesses to which EV/EBITDA is 
often applied.

Determining Enterprise Value

We illustrated the calculation of EBITDA previously. As discussed, analysts commonly 
define enterprise value as follows:

Market value of common equity (Number of shares outstanding × Price per 
share)
Plus: Market value of preferred stock (if any) and any minority interest 
(unless included elsewhere)
Plus: Market value of debt
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Less: Cash and investments (specifically, cash, cash equivalents, and short-
term investments)
Equals: Enterprise value.

Cash and investments (sometimes termed nonearning assets) are subtracted 
because EV is designed to measure the net price an acquirer would pay for the com-
pany as a whole. The acquirer must buy out current equity and debt providers but 
then receives access to the cash and investments, which lower the net cost of the 
acquisition. (For example, cash and investments can be used to pay off debt or loans 
used to finance the purchase.) The same logic explains the use of market values: In 
repurchasing debt, an acquirer has to pay market prices. Some debt, however, may 
be private and does not trade; some debt may be publicly traded but may trade 
infrequently. When analysts do not have market values, they often use book values 
obtained from the balance sheet. Alternatively, they may use so-called matrix price 
estimates of debt market values in such cases; where they are available, they may be 
more accurate. Matrix price estimates are based on characteristics of the debt issue 
and information on how the marketplace prices those characteristics. Example 34 
illustrates the calculation of EV/EBITDA.

EXAMPLE 34

Calculating EV/EBITDA

1. Colgate-Palmolive (CL) provides a variety of household products. Exhibit 18 
presents the company’s consolidated balance sheet as of 31 December 2018.

 

Exhibit 18: Colgate-Palmolive Condensed Consolidated Balance 
Sheet (in Millions except Par Values; Unaudited) 

 

 

Assets  

Current assets:  
   Cash and cash equivalents $726
   Accounts receivable, net 1,400
   Inventories 1,250
   Other current assets 417
Total current assets 3,793
Property and equipment, net 3,881
Goodwill and other intangible assets, net 4,167
Other non-current assets 320
Total assets $12,161
   

 

 

Liabilities and Shareholders’ Equity  

Current liabilities:  
   Accounts payable $1,222
   Accrued income taxes 411
   Other accruals 1,696
   Current portion of long-term debt 0
   Notes and loans payable 12
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Liabilities and Shareholders’ Equity  

Total current liabilities 3,341
Long-term debt 6,354
Other non-current liabilities 2,269
Total liabilities $11,964
   
Shareholders’ equity:  
   Preference stock —
   Common stock outstanding—863 million shares 1,466
   Additional paid-in capital 2,204
   Accumulated comprehensive income (loss) (4,191)
   Retained earnings 21,615
   Treasury stock—common shares at cost (21,196)
    Noncontrolling interests 299
Total shareholders’ equity 197
Total liabilities and shareholders’ equity $12,161

 

Source: Company financial report.

This financial statement is audited because US companies are required to 
have audits only for their annual financial statements. Quarterly statements 
are labeled as unaudited.

From CL’s financial statements, the income statement and statement of cash 
flows for the year ended 31 December 2018 provided the following items (in 
millions):

 

Item Source
Year Ended 31 

December 2018

Net income Income statement $2,400
Interest expense (net of interest income) Income statement 143
Income tax provision Income statement 906
Depreciation and amortization Statement of cash 

flows
511

 

The company’s share price as of 15 February 2019 was $66.48. Based on the 
above information, calculate EV/EBITDA.

Solution:

 ■ For EV, we first calculate the total value of CL’s equity: 863 million 
shares outstanding times $66.48 price per share equals $57,372 million 
market capitalization.
CL has only one class of common stock, no preferred shares, but has 
minority interest. For companies that have multiple classes of com-
mon stock, market capitalization includes the total value of all classes 
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of common stock. Similarly, for companies that have preferred stock 
and/or minority interest, the market value of preferred stock and the 
amount of minority interest are added to market capitalization.
EV also includes the value of long-term debt obligations. Per CL’s 
balance sheet, this is the sum of long-term debt ($6,354 million), the 
current portion of long-term debt ($0 million), and other non-current 
liabilities ($2,269 million), or $8,623 million. Typically, the book value 
of long-term debt is used in EV. If, however, the market value of the 
debt is readily available and materially different from the book value, 
the market value should be used.
EV excludes cash, cash equivalents, and short-term investments. 
Per CL’s balance sheet, the total of cash and cash equivalents is $726 
million.
So, CL’s EV is $57,372 million + $8,623 million +$299 million − $720 
million = $65,568 million.

 ■ For EBITDA, we use the trailing 12-month (TTM) data, which are 
shown in the table above for the year ending 31 December 2018. The 
EBITDA calculation is

 EBITDA = Net income + Interest + Income taxes + Depreciation and 
amortization.

 EBITDA = $2,400 + $143 + $906 + $511 = $3,960 million. 

CL does not have preferred equity. Companies that do have preferred equity 
typically present in their financial statement net income available to com-
mon shareholders. In those cases, the EBITDA calculation uses net income 
available to both preferred and common equity holders.
For CL, we conclude that EV/EBITDA = ($65,568 million)/($3,960 million) 
= 16.6.

Valuation Based on Forecasted Fundamentals

As with other multiples, intuition about the fundamental drivers of enterprise value 
to EBITDA can help when applying the method of comparables. All else being equal, 
the justified EV/EBITDA based on fundamentals should be positively related to the 
expected growth rate in free cash flow to the firm, positively related to expected 
profitability as measured by return on invested capital, and negatively related to the 
business’s weighted average cost of capital. Return on invested capital (ROIC) is 
calculated as operating profit after tax divided by invested capital. In analyzing ratios 
such as EV/EBITDA, ROIC is the relevant measure of profitability because EBITDA 
flows to all providers of capital.

Valuation Based on Comparables

All else equal, a lower EV/EBITDA value relative to peers indicates that a company 
is relatively undervalued. An analyst’s recommendations, however, are usually not 
completely determined by relative EV/EBITDA; from an analyst’s perspective, EV/
EBITDA is simply one piece of information to consider.

Example 35 presents a comparison of enterprise value multiples for four peer com-
panies. The example includes a measure of total firm value—total invested capital 
(TIC), sometimes also known as the market value of invested capital—that is an 
alternative to enterprise value. Similar to EV, TIC includes the market value of equity 
and debt but does not deduct cash and investments.
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EXAMPLE 35

Comparable Enterprise Value Multiples
Exhibit 19 presents EV multiples on 27 August 2019 for four companies in the 
household products industry: Colgate-Palmolive (CL), Kimberly Clark Corp. 
(KMB), Clorox Co. (CLX), and Church & Dwight Co. (CHD). 

 

Exhibit 19: Enterprise Value Multiples for Industry Peers (Amounts in $ Millions, Except Where Indicated 
Otherwise)

 

 

Measure CL   KMB   CLX   CHD

Price $72.60   $140.25   $156.96   $79.15
Times: Shares outstanding (millions) 860   344   127   247
Equals: Equity market cap 62.44   48.25   19.93   19.55
Plus: Debt (most recent quarter) 7.33   8.46   2.69   2.38
Plus: Preferred stock —   —   —   —
Equals: Market value of TIC 69.77   56.71   22.62   21.93
Less: Cash 0.93   0.53   0.11   0.10
Equals: Enterprise value (EV) $68.84   $56.18   $22.51   $21.83
EBITDA (TTM) $4.07   $3.81   $1.28   $0.97
TIC/EBITDA 17.1   14.9   17.7   22.6
EV/EBITDA 16.9   14.7   17.6   22.5
Profit margin (TTM) 14.8%   9.8%   13.2%   5.0%
Quarterly revenue growth (year over year) –0.5%   –0.2%   –3.8%   13.8%

 

Sources: Yahoo! Finance; authors’ calculations.

1. Exhibit 19 provides two alternative enterprise value multiples, TIC/EBITDA 
and EV/EBITDA. The ranking of the companies’ multiples is identical by 
both multiples. In general, what could cause the rankings to vary?

Solution:
The difference between TIC and EV is that EV excludes cash, cash equiva-
lents, and marketable securities. So, a material variation among companies 
in cash, cash equivalents, or marketable securities relative to EBITDA could 
cause the rankings to vary.

2. Each EBITDA multiple incorporates a comparison with enterprise value. 
How do these multiples differ from price-to-cash-flow multiples?

Solution:
These multiples differ from price-to-cash-flow multiples in that the nu-
merator is a measure of firm value rather than share price, to match the 
denominator, which is a pre-interest measure of earnings. These multiples 
thus provide a more appropriate comparison than price to cash flow when 
companies have significantly different capital structures.
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3. Based solely on the information in Exhibit 19, how does the valuation of CL 
compare with that of the other three companies?

Solution:
Based on its lower TIC/EBITDA and EV/EBITDA multiples of 17.1 and 
16.9, respectively, CL appears undervalued relative to CLX and CHD and 
overvalued relative to KMB. These valuation ratios may be warranted given 
differences in profitability and growth rates. Compared with CHD, CL has 
a similar profit margin and lower revenue growth, which may explain CL’s 
lower valuation multiples. Compared with KMB, the enterprise value mul-
tiples of CL are higher, which is consistent with CL being more profitable 
than KMB (profit margin of 14.8% versus 9.8%). 

OTHER ENTERPRISE VALUE MULTIPLES

explain alternative definitions of cash flow used in price and 
enterprise value (EV) multiples and describe limitations of each 
definition
calculate and interpret EV multiples and evaluate the use of EV/
EBITDA
evaluate whether a stock is overvalued, fairly valued, or undervalued 
based on comparisons of multiples

Although EV/EBITDA is the most widely known and used enterprise value multiple, 
other enterprise value multiples are used together with or in place of EV/EBITDA—
either in a broad range of applications or for valuations in a specific industry. EV/FCFF 
is an example of a broadly used multiple; an example of a special-purpose multiple is 
EV/EBITDAR (where R stands for rent expense), which is favored by airline industry 
analysts. Here we  review the most common such multiples (except EV/sales, which 
is covered in the next section). In each case, a valuation metric could be formulated 
in terms of TIC rather than EV.

Major alternatives to using EBITDA in the denominator of enterprise value 
multiples include FCFF (free cash flow to the firm), EBITA (earnings before interest, 
taxes, and amortization), and EBIT (earnings before interest and taxes). Exhibit 20 
summarizes the components of each of these measurements and how they relate to 
net income. Note that, in practice, analysts typically forecast EBITDA by forecasting 
EBIT and adding depreciation and amortization.

Exhibit 20: Alternative Denominators in Enterprise Value Multiples

Free Cash 
Flow to the 
Firm = 

Net 
Income

plus 
Interest 
Expense

minus Tax 
Savings on 
Interest

plus 
Depreciation

plus 
Amortization

less Investment in 
Working Capital

less Investment 
in Fixed Capital

EBITDA = Net 
Income

plus 
Interest 
Expense

plus Taxes plus 
Depreciation

plus 
Amortization
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EBITA = Net 
Income

plus 
Interest 
Expense

plus Taxes   plus 
Amortization

   

EBIT = Net 
Income

plus 
Interest 
Expense

plus Taxes        

Note that the calculation of all the measures given in Exhibit 20 add interest back to 
net income, which reflects that these measures are flows relevant to all providers of 
both debt and equity capital. As one moves down the rows of Exhibit 20, the measures 
incorporate increasingly less precise information about a company’s tax position and its 
capital investments, although each measure has a rationale. For example, EBITA may 
be chosen in cases in which amortization (associated with intangibles) but not depre-
ciation (associated with tangibles) is a major expense for companies being compared. 
EBIT may be chosen where neither depreciation nor amortization is a major item.

In addition to enterprise value multiples based on financial measures, in some 
industries or sectors, the analyst may find it appropriate to examine enterprise value 
multiples based on a nonfinancial measurement that is specific to that industry or 
sector. For example, for satellite and cable TV broadcasters, an analyst might usefully 
examine EV to subscribers. For a resource-based company, a multiple based on reserves 
of the resource may be appropriate.

Regardless of the specific denominator used in an enterprise value multiple, the 
concept remains the same—namely, to relate the market value of the total company 
to some fundamental financial or nonfinancial measure of the company’s value.

Enterprise Value to Sales
Enterprise value to sales is a major alternative to the price-to-sales ratio. The P/S 
multiple has the conceptual weakness that it fails to recognize that for a debt-financed 
company, not all sales belong to a company’s equity investors. Some of the proceeds 
from the company’s sales will be used to pay interest and principal to the providers 
of the company’s debt capital. For example, a P/S for a company with little or no debt 
would not be comparable to a P/S for a company that is largely financed with debt. 
EV/S would be the basis for a valid comparison in such a case. In summary, EV/S is 
an alternative sales-based ratio that is particularly useful when comparing companies 
with diverse capital structures. Example 36 illustrates the calculation of EV/S multiples.

EXAMPLE 36

Calculating Enterprise Value to Sales

1. As described in Example 22, Stora Enso Oyj (Helsinki Stock Exchange: 
STERV) reported net sales of €10,486 million for 2018. Based on 788.6 
million shares outstanding and a stock price of €10.34 on 28 June 2019, the 
total market value of the company’s equity was €8,154 million. The compa-
ny reported non-current debt of €2,970 million and cash of €1,130 million. 
Assume that the market value of the company’s debt is equal to the amount 
reported. Calculate the company’s EV/S.

Solution:
Enterprise value = €8,145 million + €2,970 million − €1,130 million = €9,994 
million. So, EV/S = €9,994 million/€10,486 million = 0.953.
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Price and Enterprise Value Multiples in a Comparable Analysis: 
Some Illustrative Data
In previous sections, we explained the major price and enterprise value multiples. 
Analysts using multiples and a benchmark based on closely similar companies should 
be aware of the range of values for multiples for peer companies and should track 
the fundamentals that may explain differences. For the sake of illustration, Exhibit 21 
shows the median value of various multiples by GICS economic sector, the median 
dividend payout ratio, and median values of selected fundamentals:

 ■ ROE and its determinants (net profit margin, asset turnover, and financial 
leverage)

 ■ The compound average growth rate in operating margin for the three 
years ending with FY2007 (shown in the last column under “3-Year CAGR 
Operating Margin”)

Exhibit 21 is based on the S&P 1500 Composite Index for US equities, consisting of 
the S&P 500, the S&P MidCap 400 Index, and the S&P SmallCap 600 Index. GICS 
was described earlier.
At the level of aggregation shown in Exhibit 21, the data are, arguably, most relevant 
to relative sector valuation. For the purposes of valuing individual companies, analysts 
would most likely use more narrowly defined industry or sector classification.

INTERNATIONAL CONSIDERATIONS WHEN USING 
MULTIPLES

explain sources of differences in cross-border valuation comparisons

Clearly, to perform a relative-value analysis, an analyst must use comparable com-
panies and underlying financial data prepared by applying comparable methods. 
Therefore, using relative-valuation methods in an international setting is difficult. 
Comparing companies across borders frequently involves differences in accounting 
methods, cultural differences, economic differences, and resulting differences in risk 
and growth opportunities. P/Es for individual companies in the same industry but 
in different countries have been found to vary widely. Furthermore, P/Es of different 
national markets often vary substantially at any single point in time.

Although international accounting standards are converging, significant differences 
still exist across borders, sometimes making comparisons difficult. Even when har-
monization of accounting principles is achieved, the need to adjust accounting data 
for comparability will remain. As we showed earlier, even within a single country’s 
accounting standards, differences between companies result from accounting choices 
(e.g., FIFO versus average cost for inventory valuation). Prior to 2008, the US SEC 
required non-US companies whose securities trade in US markets to provide a rec-
onciliation between their earnings from home-country accounting principles to US 
GAAP. This requirement not only assisted the analyst in making necessary adjustments 
but also provided some insight into appropriate adjustments for other companies not 
required to provide this data. In December 2007, however, the SEC eliminated the 
reconciliation requirement for non-US companies that use IFRS. Research analyzing 
reconciliations by EU companies with US listings shows that most of those companies 
reported net income under IFRS that was higher than they would have reported under 
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US GAAP and lower shareholders’ equity than they would have under US GAAP, with 
a result that more of the sample companies reported higher ROE under IFRS than 
under US GAAP. 

In a study of companies filing such reconciliations to US GAAP, Harris and Muller 
(1999) classified common differences into seven categories, as shown in Exhibit 22.

Exhibit 22: Reconciliation of IFRS to US GAAP: Average Adjustment

Category Earnings Equity

Differences in the treatment of goodwill Minus Plus
Deferred income taxes Plus Plus
Foreign exchange adjustments Plus Minus
Research and development costs Minus Minus
Pension expense Minus Plus
Tangible asset revaluations Plus Minus
Other Minus Minus

In a more recent study of reconciliation data, Henry, Lin, and Yang (2009) found that 
among 20 categories of reconciliations, the most frequently occurring adjustments 
are in the pension category (including post-retirement benefits) and the largest value 
of adjustments are in the goodwill category.

Although the SEC’s decision to eliminate the requirement for reconciliation has 
eliminated an important resource for analysts, accounting research can provide some 
insight into areas where differences between IFRS and US GAAP have commonly 
arisen. Going forward, analysts must be aware of differences between standards and 
make adjustments when disclosures provide sufficient data to do so.

International accounting differences affect the comparability of all price multi-
ples. Of the price multiples we examined, P/CFO and P/FCFE will generally be least 
affected by accounting differences. P/B, P/E, and multiples based on such concepts as 
EBITDA, which start from accounting earnings, will generally be the most affected.

MOMENTUM VALUATION INDICATORS

describe momentum indicators and their use in valuation

The valuation indicators we call momentum indicators relate either price or a fun-
damental, such as earnings, to the time series of their own past values or, in some 
cases, to the fundamental’s expected value. One style of growth investing uses positive 
momentum in various senses as a selection criterion, and practitioners sometimes 
refer to such strategies as “growth/momentum investment strategies.” Momentum 
indicators based on price, such as the relative-strength indicator we will discuss here, 
have also been referred to as technical indicators. According to the BofA Merrill 
Lynch Institutional Factor Survey, various momentum indicators were used by many 
institutional investors. In this section, we review three representative momentum 
indicators: earnings surprise, standardized unexpected earnings, and relative strength.

12
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To define standardized unexpected earnings, we define unexpected earnings 
(also called earnings surprise) as the difference between reported earnings and 
expected earnings:

 UEt = EPSt – E(EPSt), 

where UEt is the unexpected earnings for quarter t, EPSt is the reported EPS for 
quarter t, and E(EPSt) is the expected EPS for the quarter.

For example, a stock with reported quarterly earnings of $1.05 and expected earn-
ings of $1.00 would have a positive earnings surprise of $0.05. Often, the percentage 
earnings surprise (i.e., earnings surprise divided by expected EPS) is reported by data 
providers; in this example, the percentage earning surprise would be $0.05/$1.00 = 
0.05, or 5%. When used directly as a valuation indicator, earnings surprise is generally 
scaled by a measure reflecting the variability or range in analysts’ EPS estimates. The 
principle is that the less disagreement among analysts’ forecasts, the more meaningful 
the EPS forecast error of a given size in relation to the mean. A way to accomplish 
such scaling is to divide unexpected earnings by the standard deviation of analysts’ 
earnings forecasts, which we refer to as the scaled earnings surprise. Example 37 
illustrates the calculation of such a scaled earnings surprise.

EXAMPLE 37

Calculating Scaled Earnings Surprise by Using Analysts’ 
Forecasts

1. During the third quarter of 2019, the mean consensus earnings forecast for 
BP plc for the fiscal year ending December 2019 was $3.26. Of the 11 esti-
mates, the low forecast was $2.76, the high forecast was $3.74, and the stan-
dard deviation was $0.29. If actual reported earnings for 2019 come in equal 
to the high forecast, what would be the measure of the earnings surprise for 
BP scaled to reflect the dispersion in analysts’ forecasts?

Solution:
In this case, scaled earnings surprise would be ($3.74 – $3.26)/$0.29 = 
$0.48/$0.29 = 1.66.

The rationale behind using earnings surprise is the thesis that positive surprises 
may be associated with persistent positive abnormal returns, or alpha. The same 
rationale lies behind a momentum indicator that is closely related to earnings surprise 
but more highly researched—namely, standardized unexpected earnings (SUE). 
The SUE measure is defined as

   SUE  t   =   
 EPS  t   − E   (   EPS  t   )    

  _______________  
σ   [   EPS  t   − E   (   EPS  t   )     ]    

  , 

where

 EPSt = Actual EPS for time t

 E(EPSt) = Expected EPS for time t

 σ[EPSt – E(EPSt)] = Standard deviation of [EPSt – E(EPSt)] over some historical 
time period

In words, the numerator is the unexpected earnings at time t and the denominator is 
the standard deviation of past unexpected earnings over some period prior to time 
t—for example, the 20 quarters prior to t, as in Latané and Jones (1979), the article 
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that introduced the SUE concept (for a summary of the research on SUE, see Brown 
1997). In SUE, the magnitude of unexpected earnings is scaled by a measure of the 
size of historical forecast errors or surprises. The principle is that the smaller (larger) 
the historical size of forecast errors, the more (less) meaningful a given size of EPS 
forecast error.

Suppose that for a stock with a $0.05 earnings surprise, the standard deviation 
of past surprises is $0.20. The $0.05 surprise is relatively small compared with past 
forecast errors, which would be reflected in a SUE score of $0.05/$0.20 = 0.25. If the 
standard error of past surprises were smaller—say, $0.07—the SUE score would be 
$0.05/$0.07 = 0.71. Example 38 applies analysis of SUE to two companies.

EXAMPLE 38

Unexpected Earnings (Historical Example)
Exhibit 23 and Exhibit 24 provide information about the earnings surprise his-
tory for two companies: Exxon Mobil Corporation and Volkswagen AG (VW).

 

Exhibit 23: Earnings Surprise History for Exxon Mobil Corporation (in US$)
 

 

Quarter Ending EPS Release Date
Mean Consensus 

EPS Forecast Actual EPS % Surprise Std. Dev. SUE Score

Sep 2013 31 Oct 2013 1.77 1.79 0.88 0.1250 0.16
Jun 2013 1 Aug 2013 1.90 1.55 –18.39 0.0997 –3.51
Mar 2013 25 Apr 2013 2.05 2.12 3.59 0.0745 0.94
Dec 2012 1 Feb 2013 2.00 2.20 10.20 0.0463 4.32

 

 

Exhibit 24: Earnings Surprise History for Volkswagen AG (in Euros)
 

 

Quarter Ending EPS Release Date
Mean Consensus 

EPS Forecast Actual EPS % Surprise Std. Dev. SUE Score

Sep 2013 30 Oct 2013 4.53 3.79 –16.37 0.2846 –2.60
Jun 2013 30 Jul 2013 5.10 5.86 14.99 0.3858 1.97
Mar 2013 24 Apr 2013 4.15 4.24 2.17 1.1250 0.08
Dec 2012 22 Feb 2013 5.56 3.54 –36.33 0.5658 –3.57

 

Source: Thomson Surprise Report.

1. Explain how Exxon’s SUE score of 0.16 for the quarter ending September 
2013 is calculated.

Solution:
The amount of Exxon’s unexpected earnings (i.e., its earnings surprise) for 
the quarter ending September 2013 was $1.79 − $1.77 = $0.02. Dividing by 
the standard deviation of $0.1250 gives a SUE score of 0.16.

2. Based on these exhibits, for which company were the consensus forecasts 
less accurate over the past four quarters?

Solution:
The answer depends on whether accuracy is measured by the percentage 
surprise or by the SUE score. If accuracy is measured by the percentage 
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surprise, then VW’s consensus forecasts were less accurate: Percentage 
surprise varied from ‒36.33% to +14.99% for VW versus ‒18.39% to +10.20% 
for Exxon. Using SUE, Exxon’s consensus forecasts were less accurate: SUE 
varied from ‒3.51 to +4.32 for Exxon versus ‒3.57 to +1.13 for VW. The rea-
son for these differing results is that the standard deviation of the earnings 
estimates is relatively smaller for Exxon than it is for VW.

3. Was the consensus forecast more accurate for Exxon or VW for the quarter 
ending March 2013?

Solution:
For the quarter ending March 2013, the consensus forecast was more accu-
rate for VW than Exxon. Both the percentage surprise and SUE were lower 
for VW in this quarter.

Another set of indicators, relative-strength indicators, compares a stock’s per-
formance during a particular period either with its own past performance or with the 
performance of some group of stocks. The simplest relative-strength indicator that 
compares a stock’s performance during a period with its past performance is the stock’s 
compound rate of return over some specified time horizon, such as six months or one 
year. This indicator has also been referred to as price momentum in the academic 
literature. Despite its simplicity, this measure has been used in numerous studies. The 
rationale behind its use is the thesis that patterns of persistence or reversal exist in 
stock returns that may be shown empirically to depend on the investor’s time horizon 
(Lee and Swaminathan 2000).

Other definitions of relative strength relate a stock’s return over a recent period to 
its return over a longer period that includes the more recent period. For example, a 
classic study of technical momentum indicators (Brock, Lakonishok, and LeBaron 1992) 
examined trading strategies based on two technical rules—namely, a moving-average 
oscillator and a trading-range break (i.e., resistance and support levels)—in which buy 
and sell signals are determined by the relationship between a short period’s moving 
average and a longer period’s moving average (and bands around those averages). The 
reader should keep in mind that research on patterns of historical stock returns is 
notoriously vulnerable to data snooping and hindsight biases. Furthermore, investing 
strategies based purely on technical momentum indicators are viewed as inherently 
self-destructing, in that “once a useful technical rule (or price pattern) is discovered, it 
ought to be invalidated when the mass of traders attempts to exploit it” (Bodie, Kane, 
and Marcus 2008, p. 377). Yet, the possibility of discovering a profitable trading rule 
and exploiting it prior to mass use continues to motivate research.

A simple relative-strength indicator of the second type (i.e., the stock’s performance 
relative to the performance of some group of stocks) is the stock’s performance divided 
by the performance of an equity index. If the value of this ratio increases, the stock 
price increases relative to the index and displays positive relative strength. Often, the 
relative-strength indicator is scaled to 1.0 at the beginning of the study period. If the 
stock goes up at a higher (lower) rate than the index, then relative strength will be 
above (below) 1.0. Relative strength in this sense is often calculated for industries and 
individual stocks. Example 39 explores this indicator.
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EXAMPLE 39

Relative Strength in Relation to an Equity Index
Exhibit 25 shows the values of the S&P 500 and three exchange-traded funds 
(ETFs) for the end of each of 18 months from March 2018 through August 2019. 
The ETFs are for long-term US Treasury securities, for the STOXX Europe 50 
Index, and for emerging markets. SPDRs and iShares are families of exchange-
traded funds managed by State Street Global Advisors and by Blackrock, Inc.

 

Exhibit 25: A Relative-Strength Comparison
 

 

First Day of
S&P 500 

Index

iShares 20+ 
Year Treasury 

Bond ETF 
(TLT)

SPDR STOXX 
Europe 50 
ETF (FEU)

iShares 
Emerging 

Markets ETF 
(EEM)

Mar-18 2,640.87 121.90 34.64 48.28
Apr-18 2,648.05 119.10 35.36 46.92
May-18 2,705.27 121.22 34.29 45.69
Jun-18 2,718.37 121.72 33.43 43.33
Jul-18 2,816.29 119.70 34.94 44.86
Aug-18 2,901.52 121.00 33.53 43.17
Sep-18 2,913.98 117.27 33.60 42.92
Oct-18 2,711.74 113.58 31.51 39.16
Nov-18 2,760.17 115.33 31.61 41.08
Dec-18 2,506.85 121.51 29.89 39.06
Jan-19 2,704.10 121.97 31.38 43.10
Feb-19 2,784.49 120.02 32.61 42.44
Mar-19 2,834.40 126.44 33.09 42.92
Apr-19 2,945.83 123.65 34.14 43.93
May-19 2,752.06 131.83 32.71 40.71
Jun-19 2,941.76 132.81 34.17 42.91
Jul-19 2,980.38 132.89 33.22 41.77
Aug-19 2,923.65 144.04 32.47 39.70

 

To produce the information for Exhibit 26, we divided each ETF value by 
the S&P 500 value for the same month and then scaled those results so that the 
value of the relative-strength indicator (RSTR) for March 2018 would equal 1.0. 
To illustrate, on 1 March 2018, the value of TLT divided by the S&P 500 was 
121.90/2,640.87 = 0.04616. The RSTR for TLT on that date, by design, is then 
0.04616/0.04616 = 1.0. In April, the value of TLT divided by the S&P 500 was 
119.10/2,648.05 = 0.04498, which we scaled by the April number. The RSTR for 
1 April 2018 for TLT is 0.04498/0.04616 = 0.9744, shown in Exhibit 26 as 0.974.

 

Exhibit 26: Relative-Strength Indicators
 

 

First Day of

RSTR iShares 20+ 
Year Treasury 

Bond ETF (TLT)

RSTR SPDR 
STOXX Europe 

50 ETF (FEU)
RSTR iShares Emerging 

Markets ETF (EEM)

Mar-18 1.000 1.000 1.000
Apr-18 0.974 1.018 0.969
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First Day of

RSTR iShares 20+ 
Year Treasury 

Bond ETF (TLT)

RSTR SPDR 
STOXX Europe 

50 ETF (FEU)
RSTR iShares Emerging 

Markets ETF (EEM)

May-18 0.971 0.966 0.924
Jun-18 0.970 0.938 0.872
Jul-18 0.921 0.946 0.871
Aug-18 0.903 0.881 0.814
Sep-18 0.872 0.879 0.806
Oct-18 0.907 0.886 0.790
Nov-18 0.905 0.873 0.814
Dec-18 1.050 0.909 0.852
Jan-19 0.977 0.885 0.872
Feb-19 0.934 0.893 0.834
Mar-19 0.966 0.890 0.828
Apr-19 0.909 0.884 0.816
May-19 1.038 0.906 0.809
Jun-19 0.978 0.886 0.798
Jul-19 0.966 0.850 0.767
Aug-19 1.067 0.847 0.743

 

On the basis of Exhibit 25 and Exhibit 26, address the following:

1. State the relative strength of long-term US Treasury securities, the STOXX 
Europe 50 Index, and emerging market stocks over the entire time period 
March 2018 through August 2019. Interpret the relative strength for each 
sector over that period.

Solution:
The relative-strength indicator for long-term US Treasuries is 1.067. This 
number represents 1.067 − 1.000 = 0.067, or 6.7% overperformance relative 
to the S&P 500 over the time period. The relative-strength indicator for the 
STOXX Europe 50 Index is 0.847. This number represents 0.847 − 1.000 = 
−0.153, or 15.3% underperformance relative to the S&P 500 over the time 
period. The relative-strength indicator for the emerging market ETF is 
0.743, indicating that it underperformed the S&P 500 by 25.7% over the time 
frame.

2. Discuss the relative performance of the STOXX Europe 50 Index ETF and 
the emerging market ETF in the month of December 2018.

Solution:
The December 2018 performance is found by comparing the RSTR at 1 De-
cember 2018 and 1 January 2019. The December 2019 RSTR for the STOXX 
Europe 50 Index ends at 0.885, which is 2.7% lower than its value for the 
prior month (0.909). The emerging market RSTR, at 0.872, is higher than 
the prior month value of 0.852 by 2.3%. In December 2018, the emerging 
market ETF outperformed the STOXX Europe 50 Index ETF. The relative 
performance for that one month differs from the relative performance over 
the entire period, during which the STOXX Europe 50 Index significantly 
outperformed the emerging market ETF.
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Overall, momentum indicators have a substantial following among professional 
investors. Some view momentum indicators as signals that should prompt an analyst 
to consider whether a stock price is moving successively farther from or successively 
closer to the fundamental valuations derived from models and multiples. In other words, 
an analyst might be correct about the intrinsic value of a firm, and the momentum 
indicators might provide a clue about when the market price will converge with that 
intrinsic value. The use of such indicators continues to be a subject of active research 
in industry and in business schools.

VALUATION INDICATORS: ISSUES IN PRACTICE

explain the use of the arithmetic mean, the harmonic mean, the 
weighted harmonic mean, and the median to describe the central 
tendency of a group of multiples

All the valuation indicators discussed are quantitative aids but not necessarily solu-
tions to the problem of security selection. In this section, we discuss some issues that 
arise in practice when averages are used to establish benchmark multiples and then 
illustrate the use of multiple valuation indicators.

Averaging Multiples: The Harmonic Mean
The harmonic mean and the weighted harmonic mean are often applied to average 
a group of price multiples.

Consider a hypothetical portfolio that contains two stocks. For simplicity, assume 
the portfolio owns 100% of the shares of each stock. One stock has a market capital-
ization of €715 million and earnings of €71.5 million, giving it a P/E of 10. The other 
stock has a market capitalization of €585 million and earnings of €29.25 million, for 
a P/E of 20. Note that the P/E for the portfolio is calculated directly by aggregating 
the companies’ market capitalizations and earnings: (€715 + €585)/(€71.50 + €29.25) 
= €1,300/€100.75 = 12.90. The question that will be addressed is, What calculation 
of portfolio P/E, based on the individual stock P/Es, best reflects the value of 12.90?

If the ratio of an individual holding is represented by Xi, the expression for the 
simple harmonic mean of the ratio is

   X  H   =   n _ 
 ∑ 
i=1

  
n
   (  1 /  X  i   )   

  ,  (9)

which is the reciprocal of the arithmetic mean of the reciprocals.
The expression for the weighted harmonic mean is

   X  WH   =   1 _ 
 ∑ 
i=1

  
n
   (   w  i   /  X  i   )   

  ,  (10)

where the wi are portfolio value weights (summing to 1) and Xi > 0 for i = 1, 2, . . . , n.
Exhibit 27 displays the calculation of the hypothetical portfolio’s simple arithmetic 

mean P/E, weighted mean P/E, (simple) harmonic mean P/E, and weighted harmonic 
mean P/E.

13
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Exhibit 27: Alternative Mean P/Es

  Market Cap
Earnings 

(€ Millions)
Stock 

P/E

 

Security (€ Millions) Percent (1)   (2)   (3)   (4)

Stock 1 715 55 71.50 10 0.5 × 10   0.55 × 10   0.5 × 0.1   0.55 × 0.1
Stock 2 585 45 29.25 20 0.5 × 20   0.45 × 20   0.5 × 0.05   0.45 × 0.05
          15   14.5   0.075   0.0775
                   
Arithmetic mean P/E (1)     15            
Weighted mean P/E (2)         14.5        
Harmonic mean P/E (3)             1/0.075 = 

13.33
   

Weighted harmonic mean P/E (4)                 1/0.0775 = 
12.90

The weighted harmonic mean P/E precisely corresponds to the portfolio P/E value 
of 12.90. This example explains why index fund vendors frequently use the weighted 
harmonic mean to calculate the “average” P/E or average value of other price multiples 
for indexes. In some applications, an analyst might not want or be able to incorporate 
the market value weight information needed to calculate the weighted harmonic mean. 
In such cases, the simple harmonic mean can still be calculated.

Note that the simple harmonic mean P/E is smaller than the arithmetic mean and 
closer to the directly calculated value of 12.90 in this example. The harmonic mean 
inherently gives less weight to higher P/Es and more weight to lower P/Es. In general, 
unless all the observations in a data set have the same value, the harmonic mean is 
less than the arithmetic mean.

As explained and illustrated earlier, using the median rather than the arithmetic 
mean to derive an average multiple mitigates the effect of outliers. The harmonic mean 
is sometimes also used to reduce the impact of large outliers—which are typically the 
major concern in using the arithmetic mean multiple—but not the impact of small 
outliers (i.e., those close to zero). The harmonic mean tends to mitigate the impact 
of large outliers. The harmonic mean may aggravate the impact of small outliers, but 
such outliers are bounded by zero on the downside.

We can use the group of telecommunications companies examined earlier (see 
Exhibit 5) to illustrate differences between the arithmetic mean and the harmonic 
mean. This group includes two large outliers for P/E: CenturyLink, with a P/E that is 
not meaningful, and Charter Communications, with a P/E of 70.67. Exhibit 28 shows 
mean values excluding CenturyLink and excluding both CenturyLink and Charter 
Communications (two outliers).

Exhibit 28: Arithmetic versus Harmonic Mean

Company
Trailing P/E (without 

CenturyLink)
Trailing P/E (No 

Outliers)

AT&T 13.20 13.20
Comcast Corporation 16.23 16.23
CenturyLink NMF  
China Telecom 13.14 13.14
Charter Communications Corp. 70.67  
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Company
Trailing P/E (without 

CenturyLink)
Trailing P/E (No 

Outliers)

Verizon Communications 15.03 15.03
Windstream Holdings 24.55 24.55
     
Arithmetic mean 25.30 16.43
Median 15.23 15.03
Harmonic mean 17.70 15.39

Note that for the entire group, the arithmetic mean (25.30) is far higher than the 
median (15.23) because of the high P/E of Charter Communications (CenturyLink 
was not included). The harmonic mean (17.70) is much closer to the median and more 
plausible as representing central tendency. Once the outliers are eliminated, the values 
for the arithmetic mean (16.43), median (15.03), and harmonic mean (15.39) are more 
tightly grouped. The lower value for the harmonic mean reflects the fact that this 
approach mitigates the effect of the relatively high P/E for Charter Communications.

This example illustrates the importance for the analyst of understanding how an 
average has been calculated, particularly when the analyst is reviewing information 
prepared by another analyst, and the usefulness of examining several summary statistics.

Using Multiple Valuation Indicators
Because each carefully selected and calculated price multiple, momentum indicator, or 
fundamental may supply some piece of the puzzle of stock valuation, many investors 
and analysts use more than one valuation indicator (in addition to other criteria) in 
stock valuation and selection. Example 40 illustrates the use of multiple indicators.

EXAMPLE 40

Multiple Indicators in Stock Valuation
Analysts may use more valuation indicators than they describe in their company 
reports. The two following excerpts, adapted from past equity analyst reports, 
illustrate the use of multiple ratios in communicating views about a stock’s value. 
In the first excerpt, from a report on Aussie Beverage Ltd. (ABEV), the analyst 
has used a discounted cash flow valuation as the preferred methodology but notes 
that the stock is also attractive when a price-to-earnings ratio (PER in the report) 
is used. In the second excerpt, from a report on Südliche Logistik (SLOG), an 
analyst evaluates the stock price (then trading at 42.80) by using two multiples, 
price to earnings (P/E) and EV/EBITDA, in relation to revised forecasts.

Aussie Beverage
Our DCF for ABEV is A$0.82ps, which represents a 44% prem. to the 

current price. Whilst the DCF valuation is our preferred methodology, we 
recognise that ABEV also looks attractive on different metrics.

Applying a mid-cycle PER multiple of 10.5 × (30% disc to mkt) to FY08 
EPS of 7.6cps, we derive a valuation of A$0.80. Importantly, were the stock 
to reach our target of A$0.75ps in 12mths, ABEV would be trading on a 
fwd PER of 9.1×, which we do not view as demanding. At current levels, 
the stock is also offering an attractive dividend yield of 5.7% (fully franked). 
[Note: “Fully franked” is a concept specific to the Australian market and 
refers to tax treatment of the dividend.]

Südliche Logistik
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Based on our slightly increased estimates, the shares are valued at a 
P/E and EV/EBITDA 2012 of 12.4x and 9x, slightly below the valuation of 
peer companies. Given its stronger profit growth, SLOG could command 
a premium. We raise our target price from EUR52 to EUR53, implying a 
24% upside. Buy.

In selecting stocks, institutional investors surveyed in the BofA Merrill Lynch 
Institutional Factor Surveys from 1989 to 2012 used an average of 9.3 factors in 
selecting stocks (does not include 2008–2010 due to a lack of sufficient responses). 
The survey factors included not only price multiples, momentum indicators, and the 
DDM but also the fundamentals ROE, debt to equity, projected five-year EPS growth, 
EPS variability, EPS estimate dispersion, size, beta, foreign exposure, low price, and 
neglect. Exhibit 29 lists the factors classified by percentage of investors indicating that 
they use that factor in making investment decisions, out of 137 responders in 2012.

Exhibit 29: Frequency of Investor Usage of Factors in 
Making Investment Decisions

High (●) >50%; Med (♦) >30% <50%; 
Low (○) <30%

Factor Frequency

P/E ●

Beta ●

EV/EBITDA ●

ROE ●

Size ●

P/B ●

P/FCF ♦

Share Repurchase ♦

Earnings Estimate Revision ♦

Margins ♦

Relative Strength ♦

EPS Momentum ♦

D/E ♦

EPS Variability ♦

DDM/DCF ♦

PEG Ratio ♦

Long-Term Price Trend ♦

P/CF ♦

Analyst Neglect ♦

Dividend Growth ♦

Projected 5-Year EPS Growth ♦

Mean Reversion ♦

Normalized P/E ♦

P/S ♦

Net Debt/EBITDA ○

EPS Surprise ○

ROC ○
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High (●) >50%; Med (♦) >30% <50%; 
Low (○) <30%

Factor Frequency

ROA ○

EPS Estimate Dispersion ○

Analyst Rating Revisions ○

Foreign Exposure ○

Long-Term Price Trend w/ Short-Term Reversal ○

Trading Volume ○

Price Target ○

Ownership ○

Short-Term Price Trend ○

EV/Sales ○

Low Price ○

Altman Z-Score ○

Equity Duration ○

Source: 2012 BofA Merrill Lynch Institutional Factor Survey.

An issue concerning the use of ratios in an investing strategy is look-ahead bias. 
Look-ahead bias is the use of information that was not contemporaneously avail-
able in computing a quantity. Investment analysts often use historical data to back 
test an investment strategy that involves stock selection based on price multiples or 
other factors. When back testing, an analyst should be aware that time lags in the 
reporting of financial results create the potential for look-ahead bias in such research. 
For example, as of early January 2019, most companies had not reported EPS for the 
last quarter of 2018, so at that time, a company’s trailing P/E would be based on EPS 
for the first, second, and third quarters of 2018 and the last quarter of 2017. Any 
investment strategy based on a trailing P/E that used actual EPS for the last quarter of 
2018 could be implemented only after the data became available. Thus, if an analysis 
assumed that an investment was made in early January 2019 based on full-year 2018 
data, the analysis would involve look-ahead bias. To avoid this bias, an analyst would 
calculate the trailing P/E based on the most recent four quarters of EPS then being 
reported. The same principle applies to other multiples calculated on a trailing basis.

The application of a set of criteria to reduce an investment universe to a smaller 
set of investments is called screening. Stock screens often include not only criteria 
based on the valuation measures that featured in our discussion but also on funda-
mental criteria that may explain differences in such measures. Computerized stock 
screening is an efficient way to narrow a search for investments and is a part of many 
stock selection disciplines. The limitations to many commercial databases and screen-
ing tools usually include lack of control by the user of the calculation of important 
inputs (such as EPS); the absence of qualitative factors in most databases is another 
important limitation. Example 41 illustrates the use of a screen in stock selection.

EXAMPLE 41

Using Screens to Find Stocks for a Portfolio
Janet Larsen manages an institutional portfolio and is currently looking for new 
stocks to add to the portfolio. Larsen has a commercial database with informa-
tion on US stocks. She has designed several screens to select stocks with low 
P/Es and low P/B multiples. Because Larsen is aware that screening for low 
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P/E and low P/B multiples may identify stocks with low expected growth, she 
also wants stocks that have a PEG ratio less than 1.0. She decides to screen for 
stocks with a dividend yield of at least 3.0% and a total market capitalization 
over $10 billion. Exhibit 30 shows the number of stocks that successively met 
each of the five criteria as of 17 July 2019 (so, the number of stocks that met all 
five criteria is 10).

 

Exhibit 30: Stock Screen
 

 

Criterion
Stocks Meeting Each 

Criterion Successively

P/E < 20.0 2,096
P/B < 2.0 1,384
PEG ratio < 1.0 89
Dividend yield ≥ 3.0% 23
Market capitalization over $10 billion 10

 

Other information:

 ■ The screening database indicates that the trailing P/E was 22.3, P/B 
was 3.5, and the dividend yield was 1.9% for the S&P 500 as of the date 
of the screen.

 ■ The “S&P U.S. Style Indices Methodology” (June 2019) indicates that 
the style indexes measure growth and value by the following six fac-
tors, which S&P standardizes and uses to compute growth and value 
scores for each company:

Three Growth Factors

Three-year change in EPS over price per share

Three-year sales per-share growth rate

Momentum (12-month percentage price change) 

Three Value Factors

Book value-to-price ratio

Earnings-to-price ratio

Sales-to-price ratio

 ■ In February of 2019, the S&P Dow Jones US Index Committee raised 
the market cap guidelines used when selecting companies for the S&P 
500, S&P MidCap 400 and S&P SmallCap 600. The new guidelines are 
as follows:
S&P 500: Over $8.2 billion
S&P MidCap 400: $2.4 billion to $8.2 billion
S&P SmallCap 600: $600 million to $2.4 billion

Using the information supplied, answer the following questions:
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1. What type of valuation indicators does Larsen not include in her stock 
screen? 

Solution:
Larsen has not included momentum indicators in the screen.

2. Characterize the overall orientation of Larsen as to investment style.

Solution:
Larsen can be characterized as a large-cap value investor, based on the 
specified market capitalization. Although her screen does include a PEG 
ratio, it excludes explicit growth rate criteria, such as those used by S&P, and 
it excludes momentum indicators usually associated with a growth orien-
tation, such as positive earnings surprise. Larsen also uses a cutoff for P/B 
that is less than the average P/B for the S&P 500. Note that her criteria for 
multiples are all “less than” criteria.

3. State two limitations of Larsen’s stock screen.

Solution:
Larsen does not include any profitability criteria or risk measurements. 
These omissions are a limitation because a stock’s expected low profitability 
or high risk may explain its low P/E. Another limitation of her screen is that 
the computations of the value indicators in a commercial database may not 
reflect the appropriate adjustments to inputs. The absence of qualitative 
criteria is also a possible limitation.

Investors also apply all the metrics that we have illustrated in terms of individual 
stocks to industries and economic sectors. For example, average price multiples and 
momentum indicators can be used in sector rotation strategies to determine relatively 
under- or overvalued sectors. A sector rotation strategy is an investment strategy that 
overweights economic sectors that are anticipated to outperform or lead the overall 
market.

SUMMARY
We have defined and explained the most important valuation indicators in professional 
use and illustrated their application to a variety of valuation problems.

 ■ Price multiples are ratios of a stock’s price to some measure of value per 
share.

 ■ Price multiples are most frequently applied to valuation in the method 
of comparables. This method involves using a price multiple to evaluate 
whether an asset is relatively undervalued, fairly valued, or overvalued in 
relation to a benchmark value of the multiple.

 ■ The benchmark value of the multiple may be the multiple of a similar 
company or the median or average value of the multiple for a peer group of 
companies, an industry, an economic sector, an equity index, or the compa-
ny’s own median or average past values of the multiple.

 ■ The economic rationale for the method of comparables is the law of one 
price.

© CFA Institute. For candidate use only. Not for distribution.



Learning Module 4 Market-Based Valuation: Price and Enterprise Value Multiples308

 ■ Price multiples may also be applied to valuation in the method based on 
forecasted fundamentals. Discounted cash flow (DCF) models provide the 
basis and rationale for this method. Fundamentals also interest analysts who 
use the method of comparables because differences between a price multiple 
and its benchmark value may be explained by differences in fundamentals.

 ■ The key idea behind the use of price-to-earnings ratios (P/Es) is that earning 
power is a chief driver of investment value and earnings per share (EPS) is 
probably the primary focus of security analysts’ attention. The EPS figure, 
however, is frequently subject to distortion, often volatile, and sometimes 
negative.

 ■ The two alternative definitions of P/E are trailing P/E, based on the most 
recent four quarters of EPS, and forward P/E, based on next year’s expected 
earnings.

 ■ Analysts address the problem of cyclicality by normalizing EPS—that is, 
calculating the level of EPS that the business could achieve currently under 
mid-cyclical conditions (normalized EPS).

 ■ Two methods to normalize EPS are the method of historical average EPS 
(calculated over the most recent full cycle) and the method of average return 
on equity (EPS = average ROE multiplied by current book value per share).

 ■ Earnings yield (E/P) is the reciprocal of the P/E. When stocks have zero or 
negative EPS, a ranking by earnings yield is meaningful whereas a ranking 
by P/E is not.

 ■ Historical trailing P/Es should be calculated with EPS lagged a sufficient 
amount of time to avoid look-ahead bias. The same principle applies to 
other multiples calculated on a trailing basis.

 ■ The fundamental drivers of P/E are the expected earnings growth rate and 
the required rate of return. The justified P/E based on fundamentals bears 
a positive relationship to the first factor and an inverse relationship to the 
second factor.

 ■ The PEG (P/E-to-growth) ratio is a tool to incorporate the impact of earn-
ings growth on P/E. The PEG ratio is calculated as the ratio of the P/E to the 
consensus growth forecast. Stocks with low PEG ratios are, all else equal, 
more attractive than stocks with high PEG ratios.

 ■ We can estimate terminal value in multistage DCF models by using price 
multiples based on comparables. The expression for terminal value, Vn, is 
(using P/E as the example)

 Vn = Benchmark value of trailing P/E × En

or

 Vn = Benchmark value of forward P/E × En+1.

 ■ Book value per share is intended to represent, on a per-share basis, the 
investment that common shareholders have in the company. Inflation, tech-
nological change, and accounting distortions, however, may impair the use 
of book value for this purpose. 

 ■ Book value is calculated as common shareholders’ equity divided by the 
number of shares outstanding. Analysts adjust book value to accurately 
reflect the value of the shareholders’ investment and to make P/B (the 
price-to-book ratio) more useful for comparing different stocks.

© CFA Institute. For candidate use only. Not for distribution.



Valuation Indicators: Issues in Practice 309

 ■ The fundamental drivers of P/B are ROE and the required rate of return. The 
justified P/B based on fundamentals bears a positive relationship to the first 
factor and an inverse relationship to the second factor.

 ■ An important rationale for using the price-to-sales ratio (P/S) is that sales, 
as the top line in an income statement, are generally less subject to distor-
tion or manipulation than other fundamentals, such as EPS or book value. 
Sales are also more stable than earnings and are never negative.

 ■ P/S fails to take into account differences in cost structure between busi-
nesses, may not properly reflect the situation of companies losing money, 
and may be subject to manipulation through revenue recognition practices.

 ■ The fundamental drivers of P/S are profit margin, growth rate, and the 
required rate of return. The justified P/S based on fundamentals bears a pos-
itive relationship to the first two factors and an inverse relationship to the 
third factor.

 ■ Enterprise value (EV) is total company value (the market value of debt, com-
mon equity, and preferred equity) minus the value of cash and investments.

 ■ The ratio of EV to total sales is conceptually preferable to P/S because EV/S 
facilitates comparisons among companies with varying capital structures.

 ■ A key idea behind the use of price to cash flow is that cash flow is less 
subject to manipulation than are earnings. Price-to-cash-flow multiples are 
often more stable than P/Es. Some common approximations to cash flow 
from operations have limitations, however, because they ignore items that 
may be subject to manipulation.

 ■ The major cash flow (and related) concepts used in multiples are earnings 
plus noncash charges (CF), cash flow from operations (CFO), free cash 
flow to equity (FCFE), and earnings before interest, taxes, depreciation, and 
amortization (EBITDA).

 ■ In calculating price to cash flow, the earnings-plus-noncash-charges con-
cept is traditionally used, although FCFE has the strongest link to financial 
theory.

 ■ CF and EBITDA are not strictly cash flow numbers because they do not 
account for noncash revenue and net changes in working capital.

 ■ The fundamental drivers of price to cash flow, however defined, are the 
expected growth rate of future cash flow and the required rate of return. The 
justified price to cash flow based on fundamentals bears a positive relation-
ship to the first factor and an inverse relationship to the second.

 ■ EV/EBITDA is preferred to P/EBITDA because EBITDA, as a pre-interest 
number, is a flow to all providers of capital.

 ■ EV/EBITDA may be more appropriate than P/E for comparing companies 
with different amounts of financial leverage (debt).

 ■ EV/EBITDA is frequently used in the valuation of capital-intensive 
businesses.

 ■ The fundamental drivers of EV/EBITDA are the expected growth rate in free 
cash flow to the firm, profitability, and the weighted average cost of capital. 
The justified EV/EBITDA based on fundamentals bears a positive relation-
ship to the first two factors and an inverse relationship to the third.

 ■ Dividend yield has been used as a valuation indicator because it is a compo-
nent of total return and is less risky than capital appreciation.

 ■ Trailing dividend yield is calculated as four times the most recent quarterly 
per-share dividend divided by the current market price.
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 ■ The fundamental drivers of dividend yield are the expected growth rate in 
dividends and the required rate of return.

 ■ Comparing companies across borders frequently involves dealing with dif-
ferences in accounting standards, cultural differences, economic differences, 
and resulting differences in risk and growth opportunities.

 ■ Momentum indicators relate either price or a fundamental to the time series 
of the price’s or fundamental’s own past values (in some cases, to their 
expected values).

 ■ Momentum valuation indicators include earnings surprise, standardized 
unexpected earnings (SUE), and relative strength.

 ■ Unexpected earnings (or earnings surprise) equals the difference between 
reported earnings and expected earnings.

 ■ SUE is unexpected earnings divided by the standard deviation in past unex-
pected earnings.

 ■ Relative-strength indicators allow comparison of a stock’s performance 
during a period either with its own past performance (first type) or with 
the performance of some group of stocks (second type). The rationale for 
using relative strength is the thesis that patterns of persistence or reversal in 
returns exist.

 ■ Screening is the application of a set of criteria to reduce an investment 
universe to a smaller set of investments and is a part of many stock selection 
disciplines. In general, limitations of such screens include the lack of control 
in vendor-provided data of the calculation of important inputs and the 
absence of qualitative factors.
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PRACTICE PROBLEMS

The following information relates to questions 
1-3

As of February 2020, you are researching Jonash International, a hypothetical 
company subject to cyclical demand for its services. Jonash shares closed at 
$57.98 on 2 February 2019. You believe the 2015–18 period reasonably captures 
average profitability:

Measure 2019 2018 2017 2016 2015

EPS E$3.03 $1.45 $0.23 $2.13 $2.55
BV per share E$19.20 $16.21 $14.52 $13.17 $11.84
ROE E16.0% 8.9% 1.6% 16.3% 21.8%

1. Define normalized EPS.

2. Calculate a normalized EPS for Jonash based on the method of historical average 
EPS, and then calculate the P/E based on normalized EPS.

3. Calculate a normalized EPS for Jonash based on the method of average ROE and 
the P/E based on normalized EPS.

The following information relates to questions 
4-5

An analyst plans to use P/E and the method of comparables as a basis for recom-
mending purchasing shares of one of two peer-group companies in the business 
of manufacturing personal digital assistants. Neither company has been prof-
itable to date, and neither is expected to have positive EPS over the next year. 
Data on the companies’ prices, trailing EPS, and expected growth rates in sales 
(five-year compounded rates) are given in the following table:

Company Price Trailing EPS P/E Expected Growth (Sales)

Hand $22 –$2.20 NMF 45%
Somersault $10 –$1.25 NMF 40%

Unfortunately, because the earnings for both companies have been negative, their 
P/Es are not meaningful. On the basis of this information, address the following:

4. Discuss how the analyst might make a relative valuation in this case.

5. State which stock the analyst should recommend.
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The following information relates to questions 
6-7

May Stewart, CFA, a retail analyst, is performing a P/E-based comparison of two 
hypothetical jewelry stores as of early 2020. She has the following data for Hall-
white Stores (HS) and Ruffany (RUF).

 ■ HS is priced at $44. RUF is priced at $22.50.
 ■ HS has a simple capital structure, earned $2.00 per share (basic and diluted) 

in 2019, and is expected to earn $2.20 (basic and diluted) in 2020.
 ■ RUF has a complex capital structure as a result of its outstanding stock 

options. Moreover, it had several unusual items that reduced its basic EPS in 
2019 to $0.50 (versus the $0.75 that it earned in 2018).

 ■ For 2020, Stewart expects RUF to achieve net income of $30 million. RUF 
has 30 million shares outstanding and options outstanding for an additional 
3,333,333 shares.

6. Which P/E (trailing or forward) should Stewart use to compare the two compa-
nies’ valuation?

7. Which of the two stocks is relatively more attractive when valued on the basis of 
P/Es (assuming that all other factors are approximately the same for both stocks)?

The following information relates to questions 
8-9

You are researching the valuation of the stock of a company in the 
food-processing industry. Suppose you intend to use the mean value of the for-
ward P/Es for the food-processing industry stocks as the benchmark value of the 
multiple. This mean P/E is 18.0. The forward or expected EPS for the next year 
for the stock you are studying is $2.00. You calculate 18.0 × $2.00 = $36, which 
you take to be the intrinsic value of the stock based only on the information given 
here. Comparing $36 with the stock’s current market price of $30, you conclude 
the stock is undervalued.

8. Give two reasons why your conclusion that the stock is undervalued may be in 
error.

9. What additional information about the stock and the peer group would support 
your original conclusion?

The following information relates to questions 
10-16

Mark Cannan is updating research reports on two well-established consumer 
companies before first quarter 2021 earnings reports are released. His supervisor, 
Sharolyn Ritter, has asked Cannan to use market-based valuations when updating 
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the reports.
Delite Beverage is a manufacturer and distributor of soft drinks and recently 
acquired a major water bottling company in order to offer a broader product line. 
The acquisition will have a significant impact on Delite’s future results.
You Fix It is a US retail distributor of products for home improvement, primarily 
for those consumers who choose to do the work themselves. The home improve-
ment industry is cyclical; the industry was adversely affected by the recent down-
turn in the economy, the level of foreclosures, and slow home sales. Although 
sales and earnings at You Fix It weakened, same store sales are beginning to im-
prove as consumers undertake more home improvement projects. Poor perform-
ing stores were closed, resulting in significant restructuring charges in 2020.
Before approving Cannan’s work, Ritter wants to discuss the calculations and 
choices of ratios used in the valuation of Delite and You Fix It. The data used by 
Cannan in his analysis are summarized in Exhibit 1.

Exhibit 1: Select Financial Data for Delite Beverage and You Fix It

  Delite Beverage You Fix It

2020 earnings per share (EPS) $3.44 $1.77
2021 estimated EPS $3.50 $1.99
Book value per share end of year $62.05 $11.64
Current share price $65.50 $37.23
Sales (billions) $32.13 $67.44
Free cash flow per share $2.68 $0.21
Shares outstanding end of year 2,322,034,000 1,638,821,000

Cannan advises Ritter that he is considering three different approaches to value 
the shares of You Fix It:

Approach 1 Price-to-book ratio (P/B)

Approach 2 Price-to-earnings ratio (P/E) using trailing earnings

Approach 3 Price-to-earnings ratio using normalized earnings

Cannan tells Ritter that he calculated the price-to-sales ratio (P/S) for You Fix It 
but chose not to use it in the valuation of the shares. Cannan states to Ritter that 
it is more appropriate to use the P/E than the P/S because

Reason 1 Earnings are more stable than sales.

Reason 2 Earnings are less easily manipulated than sales.

Reason 3 The P/E reflects financial leverage, whereas the P/S does not.

Cannan also informs Ritter that he did not use a price-to-cash-flow multiple in 
valuing the shares of Delite or You Fix It. The reason is that he could not identify 
a cash flow measure that would both account for working capital and noncash 
revenues and be after interest expense and thus not be mismatched with share 
price. Ritter advises Cannan that such a cash flow measure does exist.
Ritter provides Cannan with financial data on three close competitors as well as 
the overall beverage sector, which includes other competitors, in Exhibit 2. She 
asks Cannan to determine, based on the P/E-to-growth (PEG) ratio, whether 
Delite shares are overvalued, fairly valued, or undervalued.
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Exhibit 2: Beverage Sector Data

  Forward P/E Earnings Growth

Delite — 12.41%
Fresh Iced Tea Company 16.59 9.52%
Nonutter Soda 15.64 11.94%
Tasty Root Beer 44.10 20%
Beverage sector average 16.40 10.80%

After providing Ritter his answer, Cannan is concerned about the inclusion of 
Tasty Root Beer in the comparables analysis. Specifically, Cannan says to Ritter:
“I feel we should mitigate the effect of large outliers but not the impact of small 
outliers (i.e., those close to zero) when calculating the beverage sector P/E. What 
measure of central tendency would you suggest we use to address this concern?”
Ritter requests that Cannan incorporate their discussion points before submit-
ting the reports for final approval.

10. Based on the information in Exhibit 1, the mostappropriate price-to-earnings 
ratio to use in the valuation of Delite is closest to:

A. 18.71.

B. 19.04.

C. 24.44.

11. Based on the information in Exhibit 1, the price-to-sales ratio for You Fix It is 
closest to:

A. 0.28.

B. 0.55.

C. 0.90.

12. Which valuation approach would be most appropriate in valuing shares of You 
Fix It?

A. Approach 1

B. Approach 2

C. Approach 3

13. Cannan’s preference to use the P/E over the P/S is best supported by:

A. Reason 1.

B. Reason 2.

C. Reason 3.

14. The cash flow measure that Ritter would most likely recommend to address Can-
nan’s concern is:

A. free cash flow to equity.

B. earnings plus noncash charges.
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C. earnings before interest, tax, depreciation, and amortization.

15. Based on the information in Exhibits 1 and 2, Cannan would most likely conclude 
that Delite’s shares are:

A. overvalued.

B. undervalued.

C. fairly valued.

16. The measure of central tendency that Ritter will most likely recommend is the:

A. median.

B. harmonic mean.

C. arithmetic mean.

The following information relates to questions 
17-22

Andrea Risso is a junior analyst with AquistareFianco, an independent equi-
ty research firm. Risso’s supervisor asks her to update, as of 1 January 2020, a 
quarterly research report for Centralino S.p.A., a telecommunications company 
headquartered in Italy. On that date, Centralino’s common share price is €50 and 
its preferred shares trade for €5.25 per share.
Risso gathers information on Centralino. Exhibit 1 presents earnings and div-
idend data, and Exhibit 2 presents balance sheet data. Net sales were €3.182 
billion in 2019. Risso estimates a required return of 15% for Centralino and fore-
casts growth in dividends of 6% into perpetuity.

Exhibit 1: Earnings and Dividends for Centralino, 2016–2020

  2016 2017 2018 2019 2020(E)

Earnings per share (EPS, €) 4.93 5.25 4.46 5.64 6.00
Dividends per share (DPS, €) 2.45 2.60 2.60 2.75 2.91
Return on equity (ROE) 13.01% 13.71% 11.58% 14.21% 14.96%

Note: The data for 2016–2019 are actual and for 2020 are estimated.

Exhibit 2: Summary Balance Sheet for Centralino, Year Ended 31 December 2019

Assets (€ millions)     Liabilities and Shareholders’ Equity (€ millions)

Cash and cash equivalents 102   Current liabilities 259
Accounts receivable 305   Long-term debt 367
Inventory 333   Total liabilities 626
Total current assets 740   Preferred shares 80
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Assets (€ millions)     Liabilities and Shareholders’ Equity (€ millions)

Property and equipment, net 913   Common shares 826
Total assets 1,653   Retained earnings 121
      Total shareholders’ equity 1,027

      Total liabilities and shareholders’ equity 1,653

Notes: The market value of long-term debt is equal to its book value. Shares outstanding are 41.94 mil-
lion common shares and 16.00 million preferred shares.

Exhibit 3 presents forward price-to-earnings ratios (P/Es) for Centralino’s peer 
group. Risso assumes no differences in fundamentals among the peer-group 
companies.

Exhibit 3: Peer Group Forward P/Es

Company Forward P/E

Brinaregalo 5.9
Camporio 8.3
Esperto 3.0
Fornodissione 15.0
Radoresto 4.6

Risso also wants to calculate normalized EPS using the average return on equity 
method. She determines that the 2016–19 time period in Exhibit 1 represents a 
full business cycle for Centralino.

17. Based on Exhibit 1, the trailing P/E for Centralino as of 1 January 2020, ignoring 
any business-cycle influence, is closest to:

A. 8.3.

B. 8.9.

C. 9.9.

18. Based on Exhibit 1 and Risso’s estimates of return and dividend growth, Centrali-
no’s justified forward P/E based on the Gordon growth dividend discount model 
is closest to:

A. 5.4.

B. 5.7.

C. 8.3.

19. Based on Exhibit 2, the price-to-book multiple for Centralino is closest to:

A. 2.0.

B. 2.2.

C. 2.5.

20. Based on Exhibit 2, the multiple of enterprise value to sales for Centralino as of 
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31 December 2019 is closest to:

A. 0.67.

B. 0.74.

C. 0.77.

21. Based on Exhibit 1 and using the harmonic mean of the peer group forward P/Es 
shown in Exhibit 3 as a valuation indicator, the common shares of Centralino are:

A. undervalued.

B. fairly valued.

C. overvalued.

22. Based on Exhibits 1 and 2, the normalized earnings per share for Centralino as 
calculated by Risso should be closest to:

A. €2.94.

B. €3.21.

C. €5.07.

The following information relates to questions 
23-29

Cátia Pinho is a supervisor in the equity research division of Suite Securities. Pin-
ho asks Flávia Silveira, a junior analyst, to complete an analysis of Adesivo S.A., 
Enviado S.A., and Gesticular S.A.
Pinho directs Silveira to use a valuation metric that would allow for a meaningful 
ranking of relative value of the three companies’ shares. Exhibit 1 provides select-
ed financial information for the three companies.

Exhibit 1: Selected Financial Information for Adesivo, Enviado, and 
Gesticular (Brazilian Real, BRL)

  Adesivo Enviado Gesticular

Stock’s current price 14.72 72.20 132.16
Diluted EPS (last four quarters) 0.81 2.92 –0.05
Diluted EPS (next four quarters) 0.91 3.10 2.85
Dividend rate (annualized most recent 
dividend)

0.44 1.24 0.00

Silveira reviews underlying trailing EPS for Adesivo. Adesivo has basic trail-
ing EPS of BRL0.84. Silveira finds the following note in Adesivo’s financial 
statements:
“On a per share basis, Adesivo incurred in the last four quarters
i. from a lawsuit, a nonrecurring gain of BRL0.04; and
ii. from factory integration, a nonrecurring cost of BRL0.03 and a recurring cost 
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of BRL0.01 in increased depreciation.”
Silveira notes that Adesivo is forecasted to pay semiannual dividends of BRL0.24 
next year. Silveira estimates five-year earnings growth rates for the three compa-
nies, which are presented in Exhibit 2.

Exhibit 2: Earnings Growth Rate Estimates over Five Years

Company Earnings Growth Rate Estimate (%)

Adesivo 16.67
Enviado 21.91
Gesticular 32.33

Pinho asks Silveira about the possible use of the price-to-sales ratio (P/S) in as-
sessing the relative value of the three companies. Silveira tells Pinho:

Statement 1 The P/S is not affected by revenue recognition practices.

Statement 2 The P/S is less subject to distortion from expense accounting 
than is the P/E.

Pinho asks Silveira about using the Fed and Yardeni models to assess the value of 
the equity market. Silveira states:

Statement 3 The Fed model concludes that the market is undervalued when 
the market’s current earnings yield is greater than the 10-year 
Treasury bond yield.

Statement 4 The Yardeni model includes the consensus five-year earnings 
growth rate forecast for the market index.

Silveira also analyzes the three companies using the enterprising value 
(EV)-to-EBITDA multiple. Silveira notes that the EBITDA for Gesticular for the 
most recent year is BRL560 million and gathers other selected information on 
Gesticular, which is presented in Exhibit 4.

Exhibit 3: Selected Information on Gesticular at Year End (BRL Millions)

Market Value of 
Debt

Market Value of 
Common Equity

Market Value of 
Preferred Equity Cash

Short-Term 
Investments

1,733 6,766 275 581 495

Pinho asks Silveira about the use of momentum indicators in assessing the shares 
of the three companies. Silveira states:

Statement 5 Relative-strength indicators compare an equity’s performance 
during a period with the performance of some group of equities 
or its own past performance.

Statement 6 In the calculation of standardized unexpected earnings (SUE), 
the magnitude of unexpected earnings is typically scaled by the 
standard deviation of analysts’ earnings forecasts.
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23. Based on Pinho’s directive and the data from the last four quarters presented in 
Exhibit 1, the valuation metric that Silveira should use is the:

A. price-to-earnings ratio (P/E).

B. production-to-demand ratio (P/D).

C. earnings-to-price ratio (E/P).

24. Based on Exhibit 1 and the note to Adesivo’s financial statements, the trailing P/E 
for Adesivo using underlying EPS is closest to:

A. 17.7.

B. 18.2.

C. 18.4.

25. Based on Exhibits 1 and 2, which company’s shares are the most attractively 
priced based on the five-year forward P/E-to-growth (PEG) ratio?

A. Adesivo

B. Enviado

C. Gesticular

26. Which of Silveira’s statements concerning the use of the P/S is correct?

A. Statement 1 only

B. Statement 2 only

C. Both Statement 1 and Statement 2

27. Which of Silveira’s statements concerning the Fed and Yardeni models is correct?

A. Statement 3 only

B. Statement 4 only

C. Both Statement 3 and Statement 4

28. Based on Exhibit 4, Gesticular’s EV/EBITDA multiple is closest to:

A. 11.4.

B. 13.7.

C. 14.6.

29. Which of Silveira’s statements concerning momentum indicators is correct?

A. Statement 5 only

B. Statement 6 only

C. Both Statement 5 and Statement 6
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The following information relates to questions 
30-31

Christie Johnson, CFA, has been assigned to analyze Sundanci. Johnson assumes 
that Sundanci’s earnings and dividends will grow at a constant rate of 13%. Exhib-
its 1 and 2 provide financial statements for the most recent two years (2020 and 
2021) and other information for Sundanci.

Exhibit 1: Sundanci Actual 2020 and 2021 Financial Statements for Fiscal 
Years Ending 31 May (in Millions except Per-Share Data)

Income Statement 2020   2021

Revenue $474   $598
Depreciation 20   23
Other operating costs 368   460
Income before taxes 86   115
       
Taxes 26   35
Net income 60   80
Dividends 18   24
       
Earnings per share $0.714   $0.952
Dividends per share $0.214   $0.286
       
Common shares outstanding 84.0   84.0
Balance Sheet 2020   2021
Current assets $201   $326
Net property, plant, and equipment 474   489
Total assets 675   815
       
Current liabilities 57   141
Long-term debt 0   0
Total liabilities 57   141
       
Shareholders’ equity 618   674
Total liabilities and equity 675   815
       
Other Information      
Capital expenditures 34   38

© CFA Institute. For candidate use only. Not for distribution.



Practice Problems 323

Exhibit 2: Selected Financial Information

Required rate of return 14%
Growth rate of industry 13%
Industry P/E 26

30. Based on information in Exhibits 1 and 2 and on Johnson’s assumptions for Sun-
danci, calculate justified trailing and forward P/Es for this company.

31. Identify, within the context of the constant dividend growth model, how each of 
the following fundamental factors would affect the P/E:

i. The risk (beta) of Sundanci increases substantially.
ii. The estimated growth rate of Sundanci’s earnings and dividends increases.
iii. The equity risk premium increases.

Note: A change in a fundamental factor is assumed to happen in isolation; 
interactive effects between factors are ignored. That is, every other item of the 
company is unchanged.

32. Suppose an analyst uses an equity index as a comparison asset in valuing a stock. 
In making a decision to recommend purchase of an individual stock, which price 
multiple(s) would cause concern about the impact of potential overvaluation of 
the equity index?

The following information relates to questions 
33-34

Tom Smithfield is valuing the stock of a food-processing business. He feels con-
fident explicitly projecting earnings and dividends to three years (to t = 3). Other 
information and estimates are as follows:

 ■ Required rate of return = 0.09.
 ■ Average dividend payout rate for mature companies in the market = 0.45.
 ■ Industry average ROE = 0.10.
 ■ E3 = $3.00.
 ■ Industry average P/E = 12.

On the basis of this information, answer the following questions:

33. Compute terminal value (V3) based on comparables.

34. Contrast your answer in Part A to an estimate of terminal value based on the 
Gordon growth model.

35. Discuss three types of stocks or investment situations for which an analyst could 
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appropriately use P/B in valuation.

The following information relates to questions 
36-37

Aratatech is a multinational distributor of semiconductor chips and related prod-
ucts to businesses. Its leading competitor around the world is Trymye Electron-
ics. Aratatech has a current market price of $10.00, 20 million shares outstand-
ing, annual sales of $1 billion, and a 5% profit margin. Trymye has a market price 
of $20.00, 30 million shares outstanding, annual sales of $1.6 billion, and a profit 
margin of 4.9%. Based on the information given, answer the following questions:

36. Which of the two companies has a more attractive valuation based on P/S?

37. Identify and explain one advantage of P/S over P/E as a valuation tool.

The following information relates to questions 
38-41

GN Growing AG (GG) is currently selling for €240, with TTM EPS and dividends 
per share of €1.5 and €0.9, respectively. The company’s trailing P/E is 16.0, P/B is 
3.2. P/Sales based on forecast sales, is 1.5. ROE is 20%, and for the profit margin 
on sales is 10.0%. The Treasury bond rate is 4.9%, the equity risk premium is 5.5%, 
and GG’s beta is 1.2.

38. What is GG’s required rate of return, based on the capital asset pricing model 
(CAPM)?

39. Assume that the dividend and earnings growth rates are 8%. What trailing P/E 
and P/B multiples would be justified in light of the required rate of return in Part 
A and current values of the dividend payout ratio and ROE ?

40. Calculate the justified P/Sales ratio based on the forward-looking margin of 10% 
and current values of dividend payout.

41. Given that the assumptions and constant growth model are appropriate, state and 
justify whether GG, based on fundamentals, appears to be fairly valued, overval-
ued, or undervalued.

42. Define the major alternative cash flow concepts, and state one limitation of each.

43. Data for two hypothetical companies in the pharmaceutical industry, DriveMed 
and MAT Technology, are given in the following table. For both companies, 
expenditures on fixed capital and working capital during the previous year reflect 
anticipated average expenditures over the foreseeable horizon.

Measure DriveMed MAT Technology

Current price $46.00 $78.00
Trailing CF per share $3.60 $6.00
P/CF 12.8 13.0
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Measure DriveMed MAT Technology

Trailing FCFE per share $1.00 $5.00
P/FCFE 46.0 15.6
Consensus five-year growth forecast 15% 20%
Beta 1.25 1.25

On the basis of the information supplied, discuss the valuation of MAT Technol-
ogy relative to DriveMed. Justify your conclusion.

The following information relates to questions 
44-46

Jorge Zaldys, CFA, is researching the relative valuation of two companies in the 
aerospace/defense industry, NCI Heavy Industries (NCI) and Relay Group In-
ternational (RGI). He has gathered relevant information on the companies in the 
following table.

EBITDA Comparisons (in € Millions except Per-Share and Share-Count Data)

Company RGI NCI

Price per share 150 100
Shares outstanding 5 million 2 million
Market value of debt 50 100
Book value of debt 52 112
Cash and investments 5 2
Net income 49.5 12
Net income from continuing operations 49.5 8
Interest expense 3 5
Depreciation and amortization 8 4
Taxes 2 3

Using the information in the table, answer the following questions:

44. Calculate P/EBITDA for NCI and RGI.

45. Calculate EV/EBITDA for NCI and RGI.

46. Which company should Zaldys recommend as relatively undervalued? Justify the 
selection.

The following information relates to questions 
47-48

Wilhelm Müller, CFA, has organized the selected data on four food companies 
that appear below (TTM stands for trailing 12-month):
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Measure
Hoppelli 

Foods Telli Foods Drisket Co.
Whiteline 

Foods

Stock price €25.70 €11.77 €23.65 €24.61
Shares outstanding 
(thousands)

138,923 220,662 108,170 103,803

Market cap (€ millions) 3,570 2,597 2,558 2,555
Enterprise value 
(€ millions)

3,779 4,056 3,846 4,258

Sales (€ millions) 4,124 10,751 17,388 6,354
Operating income 
(€ millions)

285 135 186 396

Operating profit margin 6.91% 1.26% 1.07% 6.23%
Net income (€ millions) 182 88 122 252
TTM EPS €1.30 €0.40 €1.14 €2.43
Return on equity 19.20% 4.10% 6.40% 23.00%
Net profit margin 4.41% 0.82% 0.70% 3.97%

On the basis of the data given, answer the following questions:

47. Calculate the trailing P/E and EV/sales for each company.

48. Explain, on the basis of fundamentals, why these stocks have different EV/S 
multiples.

49. John Jones, CFA, is head of the research department at Peninsular Research. Pen-
insular has a client who has inquired about the valuation method best suited for 
comparing companies in an industry with the following characteristics:

 ■ Principal competitors within the industry are located in the United States, 
France, Japan, and Brazil.

 ■ The industry is currently operating at a cyclical low, with many companies 
reporting losses.

Jones recommends that the client consider the following valuation ratios:

1. P/E
2. P/B
3. EV/S

Determine which one of the three valuation ratios is most appropriate for com-
paring companies in this industry. Support your answer with one reason that 
makes that ratio superior to either of the other two ratios in this case.

The following information relates to questions 
50-51

Your value-oriented investment management firm recently hired a new analyst, 
Bob Westard, because of his expertise in the life sciences and biotechnology 
areas. At the firm’s weekly meeting, during which each analyst proposes a stock 
idea for inclusion in the firm’s approved list, Westard recommends Hitech Cloth-
ing International (HCI). He bases his recommendation on two considerations. 
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First, HCI has pending patent applications but a P/E that he judges to be low in 
light of the potential earnings from the patented products. Second, HCI has had 
high relative strength versus the S&P 500 over the past month.

50. Explain the difference between Westard’s two approaches—that is, the use of 
price multiples and the relative-strength approach.

51. State which, if any, of the bases for Westard’s recommendation is consistent with 
the investment orientation of your firm.

The following information relates to questions 
52-53

Kirstin Kruse, a portfolio manager, has an important client who wants to alter 
the composition of her equity portfolio, which is currently a diversified portfolio 
of 60 global common stocks. Because of concerns about the economy and based 
on the thesis that the consumer staples sector will be less hurt than others in a 
recession, the client wants to add stocks trading in the United States (including 
ADRs) from the consumer staples sector. In addition, the client wants the stocks 
to meet the following criteria:

 ■ Stocks must be considered large cap (i.e., have a large market capitalization).
 ■ Stocks must have a dividend yield of at least 4.0%.
 ■ Stocks must have a forward P/E no greater than 15.

The following table shows how many stocks satisfied each screen, which was run 
in June 2019.

Screen Number Satisfying

Consumer staples sector 424
Large cap 361
Dividend yield of at least 4.0% 887
P/E less than 15 5,409
All four screens 3

The stocks meeting all four screens were Altria Group, Inc.; British American 
Tobacco PLC (the company’s ADR); and Kraft Heinz Co.

52. Critique the construction of the screen.

53. Do these criteria identify appropriate additions to this client’s portfolio?
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SOLUTIONS

1. Normalized EPS is the level of earnings per share that the company could cur-
rently achieve under mid-cyclical conditions.

2. Averaging EPS over the 2015–18 period, we find that ($2.55 + $2.13 + $0.23 + 
$1.45)/4 = $1.59. According to the method of historical average EPS, Jonash’s 
normalized EPS is $1.59. The P/E based on this estimate is $57.98/$1.59 = 36.5.

3. Averaging ROE over the 2015–18 period, we find that (0.218 + 0.163 + 0.016 
+ 0.089)/4 = 0.1215. For current BV per share, you would use the estimated 
value of $19.20 for year end 2019. According to the method of average ROE, 
0.1215 × $19.20 = $2.33 is the normalized EPS. The P/E based on this estimate is 
$57.98/$2.33 = 24.9.

4. The analyst can rank the two stocks by earnings yield (E/P). Whether EPS is 
positive or negative, a lower E/P reflects a richer (higher) valuation and a ranking 
from high to low E/P has a meaningful interpretation.
In some cases, an analyst might handle negative EPS by using normalized EPS 
in its place. Neither business, however, has a history of profitability. When 
year-ahead EPS is expected to be positive, forward P/E is positive. Thus, the use 
of forward P/Es sometimes addresses the problem of trailing negative EPS. For-
ward P/E is not meaningful in this case, however, because next year’s earnings are 
expected to be negative.

5. Hand has an E/P of –0.100, and Somersault has an E/P of –0.125. A higher 
earnings yield has an interpretation that is similar to that of a lower P/E, so Hand 
appears to be relatively undervalued. The difference in earnings yield cannot be 
explained by differences in sales growth forecasts. In fact, Hand has a higher 
expected sales growth rate than Somersault. Therefore, the analyst should recom-
mend Hand.

6. Because investing looks to the future, analysts often favor forward P/E when 
earnings forecasts are available, as they are here. A specific reason to use forward 
P/Es is the fact given that RUF had some unusual items affecting EPS for 2020. 
The data to make appropriate adjustments to RUF’s 2020 EPS are not given. In 
summary, Stewart should use forward P/Es.

7. Because RUF has a complex capital structure, the P/Es of the two companies 
must be compared on the basis of diluted EPS.

For HS, forward P/E = $44/2.20 = 20.
For RUF, forward P/E per diluted share
= $22.50/($30,000,000/33,333,333) = $22.50/$0.90 = 25.
Therefore, HS has the more attractive valuation at present.

The problem illustrates some of the considerations that should be taken into 
account in using P/Es and the method of comparables.

8. Your conclusion may be in error because of the following:

 ■ The peer-group stocks themselves may be overvalued; that is, the mean 
P/E of 18.0 may be too high in terms of intrinsic value. If so, using 18.0 as a 
multiplier of the stock’s expected EPS will lead to an estimate of stock value 
in excess of intrinsic value.
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 ■ The stock’s fundamentals may differ from those of the mean food-processing 
industry stock. For example, if the stock’s expected growth rate is lower 
than the mean industry growth rate and its risk is higher than the mean, the 
stock may deserve a lower P/E than the industry mean.

In addition, mean P/E may be influenced by outliers.

9. The following additional evidence would support the original conclusion:

 ■ Evidence that stocks in the industry are, at least on average, fairly valued 
(that stock prices reflect fundamentals)

 ■ Evidence that no significant differences exist in the fundamental drivers of 
P/E for the stock being compared and the average industry stock

10. A is correct. The forward P/E should be used given the recent significant acquisi-
tion of the water bottling company. Since a major change such as an acquisition 
or divestiture can affect results, the forward P/E, also known as the leading P/E or 
prospective P/E, is the most appropriate P/E to use for Delite. Earnings estimates 
for 2021 should incorporate the performance of the water bottling company. The 
forward P/E is calculated as the current price divided by the projected earnings 
per share, or $65.50/$3.50 = 18.71.

11. C is correct. The price-to-sales ratio is calculated as price per share divided by 
annual net sales per share.

 Price per share = $37.23.

 Annual net sales per share = $67.44 billion/1.638821 billion shares = $41.15.

 Price-to-sales ratio (P/S) = $37.23/$41.15 = 0.90.

12. C is correct. You Fix It is in the cyclical home improvement industry. The use of 
normalized earnings should address the problem of cyclicality in You Fix It earn-
ings by estimating the level of earnings per share that the company could achieve 
currently under mid-cyclical conditions.

13. C is correct. The price to sales ratio (P/S) fails to consider differences in cost 
structures. Also, while share price reflects the effect of debt financing on profit-
ability and risk, sales is a pre-financing income measure and does not incorporate 
the impact of debt in the firm’s capital structure. Earnings reflect operating and 
financial leverage, and thus the price-to-earnings ratio (P/E) incorporates the 
impact of debt in the firm’s capital structure.

14. A is correct. Free cash flow to equity (FCFE) is defined as cash flow available to 
shareholders after deducting all operating expenses, interest and debt payments, 
and investments in working and fixed capital. Cannan’s requirement that the cash 
flows include interest expense, working capital, and noncash revenue is satisfied 
by FCFE.

15. C is correct. The P/E-to-growth (PEG) ratio is calculated by dividing a stock’s 
P/E by the expected earnings growth rate, expressed as a percentage. To calculate 
Delite’s PEG ratio, first calculate the P/E: $65.50/$3.50 = 18.71. In this case, the 
forward earnings should be used given the recent acquisition of the water bot-
tling company. Next, calculate Delite’s PEG ratio: 18.71/12.41 = 1.51.
Comparing Delite’s PEG ratio of 1.51 with the PEG ratios of 1.74 (16.59/9.52) 
for Fresh Iced Tea and 1.31 (15.64/11.94) for Nonutter Soda and with the bever-
age sector average of 1.52 (16.40/10.80), it appears that Delite’s shares are fairly 
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valued. This is determined by the fact that Delite’s PEG ratio is in the middle of 
the range of PEG ratios and very close to the sector average. Therefore, the shares 
appear to be fairly valued.

16. B is correct. The harmonic mean is sometimes used to reduce the impact of large 
outliers—which are typically the major concern in using the arithmetic mean 
multiple—but not the impact of small outliers (i.e., those close to zero). The 
harmonic mean may aggravate the impact of small outliers, but such outliers are 
bounded by zero on the downside.

17. B is correct. The trailing P/E is calculated as follows:

 Stock’s current price/Most recent four quarters’ EPS =

 €50/€5.64 = 8.9.

18. A is correct. The justified forward P/E is calculated as follows:

   
  
 P  0  

 _  E  1     =   
 D  1   /  E  1  

 _ r − g  
  

=    (  2.91 / 6.00 )   _  (  0.15 − 0.06 )     = 5.4.
  

19. B is correct. Price to book is calculated as the current market price per share 
divided by book value per share. Book value per share is common shareholders’ 
equity divided by the number of common shares outstanding. Common share-
holders’ equity is calculated as total shareholders’ equity minus the value of 
preferred stock.
Thus,

 Common shareholders’ equity = €1,027 – €80 = €947 million.

 Book value per share = €947 million/41.94 million = €22.58.

 Price-to-book ratio (P/B) for Centralino = €50/€22.58 = 2.2.

20. C is correct. Enterprise value (EV) is calculated as follows:

 EV = Market value of common equity + Market value of preferred stock + 
Market value of debt – Cash, cash equivalents, and short-term investments

  = (€50 × 41.94 million) + (€5.25 × 16.00 million) + €367 million – €102 
million

  = €2,446 million (or €2.446 billion).

So, EV/sales = €2.446 billion/€3.182 billion = 0.77.

21. C is correct. The harmonic mean is calculated as follows:

   x  H   =   n _ 
 ∑ 
i=1

  
n
   (    1 _  x  i     )   

   =   5  ________________________________    
   (    1 _ 5.9   )     +    (    1 _ 8.3   )     +    (    1 _ 3.0   )     +    (    1 _ 15.0   )     +    (    1 _ 4.6   )    

   = 5.5. 

The forward P/E for Centralino is €50/€6.00 = 8.3. Because Centralino’s forward 
P/E is higher than the harmonic mean of the peer group, the shares of Centralino 
appear relatively overvalued.

22. A is correct. Based on the method of average ROE, normalized EPS are calcu-
lated as the average ROE from the most recent full business cycle multiplied by 
current book value per share. The most recent business cycle was 2011–2014, 
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and the average ROE over that period was

    0.1301 + 0.1371 + 0.1158 + 0.1421   _________________________  4   = 0.131. 

The book value of (common) equity, or simply book value, is the value of share-
holders’ equity less any value attributable to the preferred stock: €1,027 million 
– €80 million = €947 million.
Current book value per share (BVPS) is calculated as €947 million/41.94 million 
= €22.58.
So, normalized EPS is calculated as

 Average ROE × BVPS = 0.131 × €22.58 = €2.96.

23. C is correct. The E/P based on trailing earnings would offer the most meaningful 
ranking of the shares. Using E/P places Gesticular’s negative EPS in the numera-
tor rather than the denominator, leading to a more meaningful ranking.

24. C is correct. The EPS figure that Silveira should use is diluted trailing EPS of 
BRL0.81, adjusted as follows:

1. Subtract the BRL0.04 nonrecurring legal gain.
2. Add BRL0.03 for the nonrecurring factory integration charge.

No adjustment needs to be made for the BRL0.01 charge related to depreciation 
because it is a recurring charge.
Therefore, underlying trailing EPS = BRL0.81 – BRL0.04 + BRL0.03 = BRL0.80 
and trailing P/E using underlying trailing EPS = BRL14.72/BRL0.80 = 18.4.

25. A is correct. The forward PEG ratios for the three companies are calculated as 
follows:

 Forward P/E = Stock’s current price/Forecasted EPS.

 Forward PEG ratio 
 = Forward P/E ÷ Expected earnings growth rate (in percentage terms).

 Adesivo forward P/E = BRL14.72/BRL0.91 = 16.18.

 Adesivo forward PEG ratio = 16.18/16.67 = 0.97.

 Enviado forward P/E = BRL72.20/BRL3.10 = 23.29.

 Enviado forward PEG ratio = 23.29/21.91 = 1.06.

 Gesticular forward P/E = BRL132.16/BRL2.85 = 46.37.

 Gesticular forward PEG ratio = 46.37/32.33 = 1.43.

Adesivo has the lowest forward PEG ratio, 0.97, indicating that it is the most 
undervalued of the three equities based on the forward PEG ratio.

26. B is correct. Statement 2 is correct because sales, as the top line of the income 
statement, are less subject to accounting distortion or manipulation than are oth-
er fundamentals, such as earnings. Statement 1 is incorrect because sales figures 
can be distorted by revenue recognition practices, in particular those tending to 
speed up the recognition of revenues.

27. C is correct. The Fed model considers the equity market to be undervalued when 
the market’s current earnings yield is greater than the 10-year Treasury bond 
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yield. The Yardeni model incorporates the consensus five-year earnings growth 
rate forecast for the market index, a variable missing in the Fed model.

28. B is correct. The EV for Gesticular is calculated as follows:

 EV = Market value of debt + Market value of com-
mon equity + Market value of preferred equity 
– Cash and short-term investments.

 EV = BRL1,733 million + BRL6,766 million + BRL275 million – 
BRL581 million – BRL495 million

  = BRL7,698 million.

 EV/EBITDA = BRL7,698 million/BRL560 million = 13.7.

29. A is correct. Relative-strength indicators compare an equity’s performance with 
the performance of a group of equities or with its own past performance. SUE is 
unexpected earnings scaled by the standard deviation in past unexpected earn-
ings (not the standard deviation of analysts’ earnings forecasts, which is used in 
the calculation of the scaled earnings surprise).

30. The formula for calculating the justified forward P/E for a stable-growth company 
is the payout ratio divided by the difference between the required rate of return 
and the growth rate of dividends. If the P/E is being calculated on trailing earn-
ings (Year 0), the payout ratio is increased by 1 plus the growth rate. According 
to the 2020 income statement, the payout ratio is 18/60 = 0.30; the 2021 income 
statement gives the same number (24/80 = 0.30). Thus, we can find the following:
P/E based on trailing earnings:

   P/E =    [  Payout ratio ×    (  1 + g )     ]     /    (  r − g )         
=    (  0.30 × 1.13 )     /    (  0.14 − 0.13 )     = 33.9.

   

P/E based on next year’s earnings:

   P/E = Payout ratio /    (  r − g )        
= 0.30 /    (  0.14 − 0.13 )     = 30.

  

31.   
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Fundamental Factor
Effect on 
P/E Explanation (Not Required in Question)

The risk (beta) of Sundanci 
increases substantially.

Decrease P/E is a decreasing function of risk; that is, as 
risk increases, P/E decreases. Increases in the 
risk of Sundanci stock would be expected to 
lower its P/E.

The estimated growth rate 
of Sundanci’s earnings and 
dividends increases.

Increase P/E is an increasing function of the growth 
rate of the company; that is, the higher 
the expected growth, the higher the P/E. 
Sundanci would command a higher P/E if 
the market price were to incorporate expec-
tations of a higher growth rate.

The equity risk premium 
increases.

Decrease P/E is a decreasing function of the equity risk 
premium. An increased equity risk premium 
increases the required rate of return, which 
lowers the price of a stock relative to its earn-
ings. A higher equity risk premium would be 
expected to lower Sundanci’s P/E.

32. In principle, the use of any price multiple for valuation is subject to the concern 
stated. If the stock market is overvalued, an asset that appears to be fairly or even 
undervalued in relation to an equity index may also be overvalued.

33. Vn = Benchmark value of P/E × En = 12 × $3.00 = $36.0.

34. In the expression for the sustainable growth rate, g = b × ROE, you can use 
(1 − 0.45) = 0.55 = b and ROE = 0.10 (the industry average), obtaining 0.55 × 
0.10 = 0.055. Given the required rate of return of 0.09, you obtain the estimate 
$3.00(0.45)(1.055)/(0.09 − 0.055) = $40.69. In this case, the estimate of terminal 
value obtained from the Gordon growth model is higher than the estimate based 
on multiples. The two estimates may differ for a number of reasons, including the 
sensitivity of the Gordon growth model to the values of the inputs.

35. Although the measurement of book value has a number of widely recognized 
shortcomings, P/B may still be applied fruitfully in several circumstances:

 ■ The company is not expected to continue as a going concern. When a com-
pany is likely to be liquidated (so ongoing earnings and cash flow are not 
relevant), the value of its assets less its liabilities is of utmost importance. 
Naturally, the analyst must establish the fair value of these assets.

 ■ The company is composed mainly of liquid assets, which is the case for 
finance, investment, insurance, and banking institutions.

 ■ The company’s EPS is highly variable or negative.

36. Aratatech: P/S = ($10 price per share)/[($1 billion sales)/(20 million shares)] = 
$10/($1,000,000,000/20,000,000) = 0.2.
Trymye: P/S = ($20 price per share)/[($1.6 billion sales)/(30 million shares)] = 
$20/($1,600,000,000/30,000,000) = 0.375.
Aratatech has a more attractive valuation than Trymye based on its lower P/S but 
a comparable profit margin.

37. One advantage of P/S over P/E is that companies’ accounting decisions typically 
have a much greater impact on reported earnings than they are likely to have 
on reported sales. Although companies are able to make a number of legitimate 
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business and accounting decisions that affect earnings, their discretion over re-
ported sales (revenue recognition) is limited. Another advantage is that sales are 
almost always positive, so using P/S eliminates issues that arise when EPS is zero 
or negative.

38. Based on the CAPM, the required rate of return is 4.9% + 1.2 × 5.5% = 11.5%.

39. The dividend payout ratio is €0.9/€1.50 = 0.6. The justified values for the trailing 
P/E and P/BV ratios should be

    
 P  0  

 _  E  0     =   
   (  1 − b )     ×    (  1 + g )    

  _____________ r − g   =   0.6 ×    (  1 + 0.08 )      ____________  0.115 − 0.08   = 18.5 

    
 P  0  

 _  B  0     =   
ROE − g

 _ r − g   =   0.20 − 0.08 _ 0.115 − 0.08   = 3.4 

40. The justified P/S ratio based on assumed profit margin of 10% should be 

    
 P  0  

 _  S  1     =   
   (    

 E  1  
 _  S  1     )       (  1 − b )    
 _ r − g   =   0.10 × 0.6 _ 0.115 − 0.08   = 1.7 

41. The justified trailing P/E is higher than the trailing P/E (18.5 versus 16), the justi-
fied trailing P/B is higher than the actual trailing P/B (3.4 versus 3.2). The justified 
P/S based on forward looking margin assumptions is higher than the actual P/S 
based of forecast sales (1.7 versus 1.5). Therefore, based on these three measures, 
GG appears to be slightly undervalued.

42. The major concepts are as follows:

 ■ EPS plus per-share depreciation, amortization, and depletion (CF)
Limitation: Ignores changes in working capital and noncash revenue; not a 
free cash flow concept.

 ■ Cash flow from operations (CFO)
Limitation: Not a free cash flow concept, so not directly linked to theory.

 ■ Free cash flow to equity (FCFE)
Limitation: Often more variable and more frequently negative than other 
cash flow concepts.

 ■ Earnings before interest, taxes, depreciation, and amortization (EBITDA)
Limitation: Ignores changes in working capital and noncash revenue; not a 
free cash flow concept. Relative to its use in P/EBITDA, EBITDA is mis-
matched with the numerator because it is a pre-interest concept.

43. MAT Technology is relatively undervalued compared with DriveMed on the ba-
sis of P/FCFE. MAT Technology’s P/FCFE multiple is 34% the size of DriveMed’s 
FCFE multiple (15.6/46 = 0.34, or 34%). The only comparison slightly in 
DriveMed’s favor, or approximately equal for both companies, is the comparison 
based on P/CF (i.e., 12.8 for DriveMed versus 13.0 for MAT Technology). How-
ever, FCFE is more strongly grounded in valuation theory than P/CF. Because 
DriveMed’s and MAT Technology’s expenditures for fixed capital and working 
capital during the previous year reflected anticipated average expenditures over 
the foreseeable horizon, you would have additional confidence in the P/FCFE 
comparison.

44. EBITDA = Net income (from continuing operations) + Interest expense + Taxes 
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+ Depreciation + Amortization.
EBITDA for RGI = €49.5 million + €3 million + €2 million + €8 million = €62.5 
million.
Per-share EBITDA = (€62.5 million)/(5 million shares) = €12.5.
P/EBITDA for RGI = €150/€12.5 = 12.
EBITDA for NCI = €8 million + €5 million + €3 million + €4 million = €20 
million.
Per-share EBITDA = (€20 million)/(2 million shares) = €10.
P/EBITDA for NCI = €100/€10 = 10.

45. For RGI:

 Market value of equity = €150 × 5 million = €750 million.

 Market value of debt = €50 million.

 Total market value = €750 million + €50 million = €800 million.

 EV = €800 million − €5 million (cash and investments) = €795 million.

Now, Zaldys would divide EV by total (as opposed to per-share) EBITDA:

 EV/EBITDA for RGI = (€795 million)/(€62.5 million) = 12.72.

For NCI:

 Market value of equity = €100 × 2 million = €200 million.

 Market value of debt = €100 million.

 Total market value = €200 million + €100 million = €300 million.

 EV = €300 million − €2 million (cash and investments) = €298 million.

Now, Zaldys would divide EV by total (as opposed to per-share) EBITDA:

 EV/EBITDA for NCI = (€298 million)/(€20 million) = 14.9.

46. Zaldys should select RGI as relatively undervalued.
First, it is correct that NCI appears to be relatively undervalued based on P/
EBITDA, because NCI has a lower P/EBITDA multiple:

 ■ P/EBITDA = €150/€12.5 = 12 for RGI.
 ■ P/EBITDA = €100/€10 = 10 for NCI.

RGI is relatively undervalued on the basis of EV/EBITDA; however, because RGI 
has the lower EV/EBITDA multiple,

 ■ EV/EBITDA = (€795 million)/(€62.5 million) = 12.72 for RGI.
 ■ EV/EBITDA = (€298 million)/(€20 million) = 14.9 for NCI.

EBITDA is a pre-interest flow; therefore, it is a flow to both debt and equity and 
the EV/EBITDA multiple is more appropriate than the P/EBITDA multiple. 
Zaldys would rely on EV/EBITDA to reach his decision if the two ratios con-
flicted. Note that P/EBITDA does not take into account differences in the use of 
financial leverage. Substantial differences in leverage exist in this case (NCI uses 
much more debt), so the preference for using EV/EBITDA rather than P/EBITDA 
is supported.

47. The P/Es are as follows:
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Hoppelli 25.70/1.30 = 19.8.
Telli 11.77/0.40 = 29.4.
Drisket 23.65/1.14 = 20.7.

Whiteline 24.61/2.43 = 10.1.

The EV/S multiples for each company are as follows:

Hoppelli 3,779/4,124 = 0.916.
Telli 4,056/10,751 = 0.377.
Drisket 3,846/17,388 = 0.221.

Whiteline 4,258/6,354 = 0.670.

48. The data for the problem include measures of profitability, such as operating 
profit margin, ROE, and net profit margin. Because EV includes the market 
values of both debt and equity, logically the ranking based on EV/S should be 
compared with a pre-interest measure of profitability—namely, operating profit 
margin. The ranking of the stocks by EV/S from highest to lowest and the compa-
nies’ operating margins are shown below:

Company EV/S Operating Profit Margin (%)

Hoppelli 0.916 6.91
Whiteline 0.670 6.23
Telli 0.377 1.26
Drisket 0.221 1.07

The differences in EV/S appear to be explained, at least in part, by differences in 
cost structure as measured by operating profit margin.

49. For companies in the industry described, EV/S would be superior to either of the 
other two ratios. Among other considerations, EV/S is:

 ■ more useful than P/E in valuing companies with negative earnings;
 ■ better than either P/E or P/B for comparing companies in different countries 

that are likely to use different accounting standards (a consequence of the 
multinational nature of the industry);

 ■ less subject to manipulation than earnings (i.e., through aggressive account-
ing decisions by management, who may be more motivated to manage 
earnings when a company is in a cyclical low, rather than in a high, and thus 
likely to report losses).

50. Relative strength is based strictly on price movement (a technical indicator). As 
used by Westard, the comparison is between the returns on HCI and the returns 
on the S&P 500. In contrast, the price multiple approaches are based on the rela-
tionship of current price not to past prices but to some measure of value, such as 
EPS, book value, sales, or cash flow.

51. Only the reference to the P/E in relationship to the pending patent applications 
in Westard’s recommendation is consistent with the company’s value orientation. 
High relative strength would be relevant for a portfolio managed with a growth/
momentum investment style.

52. As a rule, a screen that includes a maximum P/E should include criteria requiring 
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positive earnings; otherwise, the screen could select companies with negative P/
Es. The screen may be too narrowly focused on value measures. It did not include 
criteria related to expected growth, required rate of return, risk, or financial 
strength.

53. The screen results in a very concentrated portfolio. The screen selected only three 
companies, including two tobacco companies, which typically pay high dividends. 
Owning these three stocks would provide little diversification.
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LEARNING OUTCOMES
Mastery The candidate should be able to:

calculate and interpret residual income, economic value added, and 
market value added
describe the uses of residual income models

calculate the intrinsic value of a common stock using the residual 
income model and compare value recognition in residual income and 
other present value models
explain fundamental determinants of residual income

explain the relation between residual income valuation and the 
justified price-to-book ratio based on forecasted fundamentals
calculate and interpret the intrinsic value of a common stock using 
single-stage (constant-growth) and multistage residual income 
models
calculate the implied growth rate in residual income, given the 
market price-to-book ratio and an estimate of the required rate of 
return on equity
explain continuing residual income and justify an estimate of 
continuing residual income at the forecast horizon, given company 
and industry prospects
compare residual income models to dividend discount and free cash 
flow models
explain strengths and weaknesses of residual income models and 
justify the selection of a residual income model to value a company’s 
common stock
describe accounting issues in applying residual income models

L E A R N I N G  M O D U L E
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INTRODUCTION

calculate and interpret residual income, economic value added, and 
market value added
describe the uses of residual income models

Residual income models of equity value have become widely recognized tools in both 
investment practice and research. Conceptually, residual income is net income less 
a charge (deduction) for common shareholders’ opportunity cost in generating net 
income. It is the residual or remaining income after considering the costs of all of a 
company’s capital. The appeal of residual income models stems from a shortcoming of 
traditional accounting. Specifically, although a company’s income statement includes 
a charge for the cost of debt capital in the form of interest expense, it does not include 
a charge for the cost of equity capital. A company can have positive net income but 
may still not be adding value for shareholders if it does not earn more than its cost of 
equity capital. Residual income models explicitly recognize the costs of all the capital 
used in generating income.

As an economic concept, residual income has a long history, dating back to Alfred 
Marshall in the late 1800s (Alfred Marshall, 1890). As far back as the 1920s, General 
Motors used the concept in evaluating business segments. More recently, residual 
income has received renewed attention and interest, sometimes under names such 
as economic profit, abnormal earnings, or economic value added. Although residual 
income concepts have been used in a variety of contexts, including the measurement 
of internal corporate performance, we will focus on the residual income model for 
estimating the intrinsic value of common stock. Among the questions we will study 
to help us apply residual income models are the following:

 ■ How is residual income measured, and how can an analyst use residual 
income in valuation?

 ■ How does residual income relate to fundamentals, such as return on equity 
and earnings growth rates?

 ■ How is residual income linked to other valuation methods, such as a 
price-multiple approach?

 ■ What accounting-based challenges arise in applying residual income 
valuation?

The following section develops the concept of residual income, introduces the 
use of residual income in valuation, and briefly presents alternative measures used in 
practice. The subsequent sections present the residual income model and illustrate its 
use in valuing common stock, show practical applications, and describe the relative 
strengths and weaknesses of residual income valuation compared with other valuation 
methods. The last section addresses accounting issues in the use of residual income 
valuation. We then conclude with a summary.

Residual Income
Traditional financial statements, particularly the income statement, are prepared 
to reflect earnings available to owners. As a result, the income statement shows net 
income after deducting an expense for the cost of debt capital (i.e., interest expense). 
The income statement does not, however, deduct dividends or other charges for equity 
capital. Thus, traditional financial statements essentially let the owners decide whether 

1
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earnings cover their opportunity costs. Conversely, the economic concept of residual 
income explicitly deducts the estimated cost of equity capital, the finance concept that 
measures shareholders’ opportunity costs. The cost of equity is the marginal cost of 
equity, also referred to as the required rate of return on equity. The cost of equity is a 
marginal cost because it represents the cost of additional equity, whether generated 
internally or by selling more equity interests. Example 1 illustrates, in a stylized setting, 
the calculation and interpretation of residual income. To simplify this introduction, 
we assume that net income accurately reflects clean surplus accounting, a condition 
that income (earnings) reflects all changes in the book value of equity other than own-
ership transactions. This concept will be explained later. Our discussions also assume 
that companies’ financing consists only of common equity and debt. In the case of 
a company that also has preferred stock financing, the residual income calculation 
would reflect the deduction of preferred stock dividends from net income.

EXAMPLE 1

Calculation of Residual Income
Axis Manufacturing Company, Inc. (AXCI), a very small company in terms of 
market capitalization, has total assets of €2 million financed 50% with debt and 
50% with equity capital. The cost of debt is 7% before taxes; this example assumes 
that interest is tax deductible, so the after-tax cost of debt is 4.9%. Note that in 
countries where corporate interest is not tax deductible, the after-tax cost of debt 
equals the pretax cost of debt. The cost of equity capital is 12%. The company 
has earnings before interest and taxes (EBIT) of €200,000 and a tax rate of 30%. 
Net income for AXCI can be determined as follows:

 

EBIT €200,000
Less: Interest Expense €70,000
Pretax Income €130,000
Less: Income Tax Expense €39,000
Net Income €91,000

 

With earnings of €91,000, AXCI is clearly profitable in an accounting sense. But 
was the company’s profitability adequate return for its owners? Unfortunately, 
it was not. To incorporate the cost of equity capital, compute residual income. 
One approach to calculating residual income is to deduct an equity charge (the 
estimated cost of equity capital in money terms) from net income. Compute 
the equity charge as follows:

Equity charge = Equity capital × Cost of equity capital
 = €1,000,000 × 12%
 = €120,000.
As stated, residual income is equal to net income minus the equity charge:

 

Net Income €91,000
Less: Equity Charge €120,000
Residual Income (€29,000)

 

AXCI did not earn enough to cover the cost of equity capital. As a result, it has 
negative residual income. Although AXCI is profitable in an accounting sense, 
it is not profitable in an economic sense.
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In Example 1, residual income is calculated based on net income and a charge for 
the cost of equity capital. Analysts will also encounter another approach to calculat-
ing residual income that yields the same results under certain assumptions. In this 
second approach, which takes the perspective of all providers of capital (both debt 
and equity), a capital charge (the company’s total cost of capital in money terms) 
is subtracted from the company’s after-tax operating profit. In the case of AXCI in 
Example 1, the capital charge is €169,000:

Equity charge 0.12 × €1,000,000 = €120,000
Debt charge 0.07(1 − 0.30) × €1,000,000 = €49,000

Total capital charge   €169,000

The company’s net operating profit after taxes (NOPAT) is €140,000 (€200,000 – 30% 
taxes). The capital charge of €169,000 is higher than the after-tax operating profit of 
€140,000 by €29,000, the same figure obtained in Example 1.

As the following table illustrates, both approaches yield the same results in this 
case because of two assumptions. First, this example assumes that the marginal cost of 
debt equals the current cost of debt—that is, the cost used to determine net income. 
Specifically, in this instance, the after-tax interest expense incorporated in net income 
[€49,000 = €70,000 × (1 – 30%)] is equal to the after-tax cost of debt incorporated into 
the capital charge. Second, this example assumes that the weights used to calculate 
the capital charge are derived from the book value of debt and equity. Specifically, it 
uses the weights of 50% debt and 50% equity.

Approach 1   Reconciliation Approach 2

Net income €91,000   Plus the after-tax interest 
expense of €49,000

Net operating profit after 
tax €140,000

Less: Equity charge €120,000   Plus the after-tax capital charge 
for debt of €49,000

Less:  
Capital charge €169,000

Residual income (€29,000)     Residual income (€29,000)

That the company is not profitable in an economic sense can also be seen by com-
paring the company’s cost of capital with its return on capital. Specifically, the com-
pany’s capital charge is greater than its after-tax return on total assets or capital. The 
after-tax net operating return on total assets or capital is calculated as profits divided 
by total assets (or total capital). In this example, the after-tax net operating return 
on total assets is 7% (€140,000/€2,000,000), which is 1.45 percentage points less than 
the company’s effective capital charge of 8.45% (€169,000/€2,000,000). The amount 
of after-tax net operating profits as a percentage of total assets or capital has been 
called return on invested capital (ROIC). Residual income can also be calculated as 
(ROIC – Effective capital charge) × Beginning capital.

The Use of Residual Income in Equity Valuation

A company that is generating more income than its cost of obtaining capital—that 
is, one with positive residual income—is creating value. Conversely, a company that 
is not generating enough income to cover its cost of capital—that is, a company with 
negative residual income—is destroying value. Thus, all else equal, higher (lower) 
residual income should be associated with higher (lower) valuations.

To illustrate the effect of residual income on equity valuation using the case of 
AXCI presented in Example 1, assume the following:

 ■ Initially, AXCI equity is selling for book value or €1 million with 100,000 
shares outstanding. Thus, AXCI’s book value per share and initial share 
price are both €10.
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 ■ Earnings per share (EPS) is €0.91 (€91,000/100,000 shares).
 ■ Earnings will continue at the current level indefinitely.
 ■ All net income is distributed as dividends.

Because AXCI is not earning its cost of equity, as shown in Example 1, the company’s 
share price should fall. Given the information, AXCI is destroying €29,000 of value per 
year, which equals €0.29 per share (€29,000/100,000 shares). Discounted at 12% cost 
of equity, the present value of the perpetuity is €2.42 (€0.29/12%). The current share 
price minus the present value of the value being destroyed equals €7.58 (€10 − €2.42).

Another way to look at these data is to note that the earnings yield (E/P) for a 
no-growth company is an estimate of the expected rate of return. Therefore, when 
price reaches the point at which E/P equals the required rate of return on equity, an 
investment in the stock is expected to just cover the stock’s required rate of return. 
With EPS of €0.91, the earnings yield is exactly 12% (AXCI’s cost of equity) when its 
share price is €7.58333 (i.e., €0.91/€7.58333 = 12%). At a share price of €7.58333, the 
total market value of AXCI’s equity is €758,333. When a company has negative residual 
income, shares are expected to sell at a discount to book value. In this example, AXCI’s 
price-to-book ratio (P/B) at this level of discount from book value would be 0.7583. 
In contrast, if AXCI were earning positive residual income, then its shares should sell 
at a premium to book value. In summary, higher residual income is expected to be 
associated with higher market prices (and higher P/Bs), all else being equal.

Residual income (RI) models have been used to value both individual stocks and 
stock indexes such as the Dow Jones Industrial Average (see Fleck, Craig, Bodenstab, 
Harris, and Huh 2001; and Lee, Myers, and Swaminathan 1999). Recall that impair-
ment in an accounting context means downward adjustment, and goodwill is an 
intangible asset that may appear on a company’s balance sheet as a result of its pur-
chase of another company.

Residual income and residual income models have been referred to by a variety 
of names. Residual income has sometimes been called economic profit because it 
estimates the company’s profit after deducting the cost of all capital: debt and equity. 
In forecasting future residual income, the term abnormal earnings is also used. 
Under the assumption that in the long term the company is expected to earn its cost 
of capital (from all sources), any earnings in excess of the cost of capital can be termed 
abnormal earnings. The residual income model has also been called the discounted 
abnormal earnings model and the Edwards–Bell–Ohlson model after the names of 
researchers in the field. Our focus is on a general residual income model that analysts 
can apply using publicly available data and nonproprietary accounting adjustments. 
A number of commercial implementations of the approach, however, are also very 
well known. Before returning to the general residual income model  we briefly discuss 
one such commercial implementation and the related concept of market value added.

Commercial Implementations

One example of several competing commercial implementations of the residual 
income concept is economic value added (EVA, an acronym trademarked by Stern 
Stewart & Co. and generally associated with a specific set of adjustments proposed 
by Stern Stewart & Co.). EVA aims to produce a value that is a good approximation 
of economic profit (see Stewart 1991 and Peterson and Peterson 1996). The previous 
section illustrated a calculation of residual income starting from net operating profit 
after taxes, and EVA takes the same broad approach. Specifically, economic value 
added is computed as

 EVA = NOPAT – (C% × TC),   (1)
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where NOPAT is the company’s net operating profit after taxes, C% is the cost of 
capital, and TC is total capital. In this model, both NOPAT and TC are determined 
under generally accepted accounting principles and adjusted for a number of items. 
Some of the more common adjustments include the following:

 ■ Research and development (R&D) expenses are capitalized and amortized 
rather than expensed (i.e., R&D expense, net of estimated amortization, is 
added back to earnings to compute NOPAT).

 ■ In the case of strategic investments that are not expected to generate an 
immediate return, a charge for capital is suspended until a later date.

 ■ Deferred taxes are eliminated such that only cash taxes are treated as an 
expense.

 ■ Any inventory LIFO (last in, first out) reserve is added back to capital, and 
any increase in the LIFO reserve is added in when calculating NOPAT.

 ■ Operating leases are treated as capital leases, and non-recurring items are 
adjusted.

Because of the adjustments made in calculating EVA, a different numerical result 
will be obtained, in general, than that resulting from the use of the simple computa-
tion presented in Example 1. In practice, general (nonbranded) residual income val-
uation also considers the effect of accounting methods on reported results. Analysts’ 
adjustments to reported accounting results in estimating residual income, however, 
will generally reflect some differences from the set specified for EVA. A later section 
will explore accounting considerations in more detail.

Over time, a company must generate economic profit for its market value to 
increase. A concept related to economic profit (and EVA) is market value added (MVA):

   
MVA = Market value of the company

       − Accounting book value of total capital   (2)

A company that generates positive economic profit should have a market value in 
excess of the accounting book value of its capital.

Research on the ability of value-added concepts to explain equity value and stock 
returns has reached mixed conclusions. Peterson and Peterson (1996) found that 
value-added measures are slightly more highly correlated with stock returns than tra-
ditional measures, such as return on assets and return on equity. Bernstein and Pigler 
(1997) and Bernstein, Bayer, and Pigler (1998) found that value-added measures are 
no better at predicting stock performance than are such measures as earnings growth.

A variety of commercial models related to the residual income concept have been 
marketed by other major accounting and consulting firms. Interestingly, the application 
focus of these models is not, in general, equity valuation. Rather, these implementa-
tions of the residual income concept are marketed primarily for measuring internal 
corporate performance and determining executive compensation.
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THE RESIDUAL INCOME MODEL

calculate the intrinsic value of a common stock using the residual 
income model and compare value recognition in residual income and 
other present value models
explain fundamental determinants of residual income

explain the relation between residual income valuation and the 
justified price-to-book ratio based on forecasted fundamentals

In the previous section, we discussed the concept of residual income and briefly 
introduced the relationship of residual income to equity value. In the long term, 
companies that earn more than the cost of capital should sell for more than book 
value, and companies that earn less than the cost of capital should sell for less than 
book value. The residual income model of valuation analyzes the intrinsic value of 
equity as the sum of two components:

 ■ the current book value of equity, and
 ■ the present value of expected future residual income.

Note that when the change is made from valuing total shareholders’ equity to 
directly valuing an individual common share, earnings per share rather than net income 
is used. According to the residual income model, the intrinsic value of common stock 
can be expressed as follows:

   V  0     =  B  0   +  ∑ 
t=1

  
∞

    
 RI  t   _   (  1 + r )     t      =  B  0   +  ∑ 

t=1
  

∞
    
 E  t   − r  B  t−1  

 _   (  1 + r )     t      (3)

where 

 V0 = value of a share of stock today (t = 0)

 B0 = current per-share book value of equity

 Bt = expected per-share book value of equity at any time t

 r = required rate of return on equity investment (cost of equity)

 Et = expected EPS for period t

 RIt = expected per-share residual income, equal to Et – rBt–1

The per-share residual income in period t, RIt, is the EPS for the period, Et, minus 
the per-share equity charge for the period, which is the required rate of return on 
equity multiplied by the book value per share at the beginning of the period, or rBt–1. 
Whenever earnings per share exceed the per-share cost of equity, per-share residual 
income is positive; and whenever earnings are less, per-share residual income is neg-
ative. Example 2 illustrates the calculation of per-share residual income.

EXAMPLE 2

Per-Share Residual Income Forecasts

1. David Smith is evaluating the expected residual income as of the end of Jan-
uary 2019 of the Canadian Railway Company (CNR). Using an adjusted beta 
of 1.02 relative to the TSX 300 Index, a 10-year government bond yield of 

2
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1.75%, and an estimated equity risk premium of 7.5%, Smith uses the capital 
asset pricing model (CAPM) to estimate CNR’s required rate of return, r, 
at 9.40% [1.75% + (1.02 × 7.5%)]. Smith obtains the following (in Canadian 
dollars, CAD) as of the close on 1 February 2019:

 

Current market price 109.12
Book value per share as of 31 December 2018 24.32
Consensus annual earnings estimates  
   FY 2019 (ending December) 6.23
   FY 2020 6.96
Annualized dividend per share forecast  
   FY 2019 2.15
   FY 2020 2.32

 

What is the forecast residual income for fiscal years ended December 2019 
and December 2020?

Solution: 
Forecasted residual income and calculations are shown in Exhibit 1.

 

Exhibit 1: Canadian National Railway Company (all data in CAD)
 

 

Year 2019 2020

Forecasting book value per share        
Beginning book value (Bt–1)   24.32   28.40
Earnings per share forecast (Et) 6.23   6.96  
Less dividend forecast (Dt) 2.15   2.31  
Add Change in retained earnings  
(Et – Dt)   4.08   4.65
Forecast ending book value per 
share (Bt–1 + Et – Dt)   28.40   33.05
Calculating the equity charge        
Beginning book value 
per share 24.32   28.40  
Multiply cost of equity × 0.094   × 0.094  
Per-share equity charge (r × Bt–1)   2.29   2.67
Estimating per share residual 
income        
EPS forecast 6.23   6.96  
Less equity charge 2.29   2.67  
Per-share residual income   3.94   4.29

 

 

The use of Equation 3, the expression for the estimated intrinsic value of common 
stock, is illustrated in Example 3.
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EXAMPLE 3

Using the Residual Income Model (1)
Bugg Properties’ expected EPS is $2.00, $2.50, and $4.00 for the next three years. 
Analysts expect that Bugg will pay dividends of $1.00, $1.25, and $12.25 for the 
three years. The last dividend is anticipated to be a liquidating dividend; analysts 
expect Bugg will cease operations after Year 3. Bugg’s current book value is $6.00 
per share, and its required rate of return on equity is 10%.

1. Calculate per-share book value and residual income for the next three years.

Solution: 
The book value and residual income for the next three years are shown in 
Exhibit 2.

 

Exhibit 2
 

 

Year 1   2   3

Beginning book value per share (Bt–1) $6.00   $7.00   $8.25
Net income per share (EPS) 2.00   2.50   4.00
Less dividends per share (D) 1.00   1.25   12.25
Change in retained earnings (EPS − D) 1.00   1.25   –8.25
Ending book value per share (Bt–1 + EPS − D) $7.00   $8.25   $0.00
Net income per share (EPS) 2.00   2.50   4.000
Less per-share equity charge (rBt–1) 0.60   0.70   0.825
Residual income (EPS – Equity charge) $1.40   $1.80   $3.175

 

2. Estimate the stock’s value using the residual income model given in Equa-
tion 3

   V  0   =  B  0   +  ∑ 
t=1

  
∞

    
 E  t   − r  B  t−1  

 _   (  1 + r )     t     

Solution: 
The value using the residual income model is

   
 V  0   = 6.00 +   1.40 _  (  1.10 )     +   1.80 _   (  1.10 )     2    +   3.175 _   (  1.10 )     3   

     = 6.00 + 1.2727 + 1.4876 + 2.3854    
= $11.15

   

3. Confirm your valuation estimate in Part 2 using the discounted dividend 
approach (i.e., estimating the value of a share as the present value of expect-
ed future dividends).

Solution: 
The value using a discounted dividend approach is

   
 V  0   =   1.00 _  (  1.10 )     +   1.25 _   (  1.10 )     2    +   12.25 _   (  1.10 )     3   

    = 0.9091 + 1.0331 + 9.2036    
= $11.15
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Example 3 illustrates two important points about residual income models. First, 
the RI model is fundamentally similar to other valuation models, such as the dividend 
discount model (DDM), and given consistent assumptions will yield equivalent results. 
Second, recognition of value typically occurs earlier in RI models than in the DDM. 
In Example 3, the RI model attributes $6.00 of the $11.15 total value to the beginning 
of the first period. In contrast, the DDM attributes $9.2036 of the $11.15 total value 
to the present value of the final period. The rest of this section develops the most 
familiar general expression for the RI model and illustrates the model’s application.

The General Residual Income Model
The residual income model has a clear relationship to other valuation models, such 
as the DDM. In fact, the residual income model given in Equation 3 can be derived 
from the DDM. The general expression for the DDM is

   V  0   =   
 D  1  
 _     (  1 + r )     1    +   

 D  2  
 _     (  1 + r )     2    +   

 D  3  
 _     (  1 + r )     3    + … 

The clean surplus relation states the relationship among earnings, dividends, and 
book value as follows:

 Bt = Bt–1 + Et – Dt

In other words, the ending book value of equity equals the beginning book value plus 
earnings minus dividends, apart from ownership transactions. The condition that 
income (earnings) reflects all changes in the book value of equity other than own-
ership transactions is known as clean surplus accounting. By rearranging the clean 
surplus relation, the dividend for each period can be viewed as the net income minus 
the earnings retained for the period, or net income minus the increase in book value:

 Dt = Et – (Bt – Bt–1) = Et + Bt–1 – Bt

Substituting Et + Bt–1 − Bt for Dt in the expression for V0 results in:

   V  0   =   
 E  1   +  B  0   −  B  1  

 _   (  1 + r )     1    +   
 E  2   +  B  1   −  B  2  

 _   (  1 + r )     2    +   
 E  3   +  B  2   −  B  3  

 _   (  1 + r )     3    + … 

This equation can be rewritten as follows:

   V  0   =  B  0   +   
 E  1   − r  B  0  

 _   (  1 + r )     1    +   
 E  2   − r  B  1  

 _   (  1 + r )     2    +   
 E  3   − r  B  2  

 _   (  1 + r )     3    + .  .  . 

Expressed with summation notation, the following equation restates the residual 
income model given in Equation 3:

   V  0   =  B  0   +  ∑ 
t=1

  
∞

    
 RI  t   _   (  1 + r )     t     =  B  0   +  ∑ 

t=1
  

∞
    
 E  t   − r  B  t−1  

 _     (  1 + r )     t     

According to the expression, the value of a stock equals its book value per share plus 
the present value of expected future per-share residual income. Note that when the 
present value of expected future per-share residual income is positive (negative), 
intrinsic value, V0, is greater (smaller) than book value per share, B0.

The residual income model used in practice today has its origins largely in the 
academic work of Ohlson (1995) and Feltham and Ohlson (1995) along with the 
earlier work of Edwards and Bell (1961), although in the United States this method 
has been used to value small businesses in tax cases since the 1920s. In tax valuation, 
the approach is known as the excess earnings method (Hitchner 2017 and US IRS 
Revenue Ruling 68-609). The general expression for the residual income model based 
on this work (Hirst and Hopkins 2000) can also be stated as:

   V  0   =  B  0   +  ∑ 
t=1

  
∞

    
   (   ROE  t   − r )     B  t−1  

  ____________   (  1 + r )     t      (4)
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Equation 4 is equivalent to the expressions for V0 given earlier because in any year, 
t, RIt = (ROEt − r)Bt–1. Other than the required rate of return on common stock, the 
inputs to the residual income model come from accounting data. Note that return on 
equity (ROE) in this context uses beginning book value of equity in the denominator, 
whereas in financial statement analysis ROE is frequently calculated using the average 
book value of equity in the denominator. Example 4 illustrates the estimation of value 
using Equation 4.

EXAMPLE 4

Using the Residual Income Model (2)

1. To recap the data from Example 3, Bugg Properties has expected earnings 
per share of $2.00, $2.50, and $4.00 and expected dividends per share of 
$1.00, $1.25, and $12.25 for the next three years. Analysts expect that the 
last dividend will be a liquidating dividend and that Bugg will cease op-
erating after Year 3. Bugg’s current book value per share is $6.00, and its 
estimated required rate of return on equity is 10%.

Using this data, estimate the value of Bugg Properties’ stock using a residual 
income model of the form:

   V  0   =  B  0   +  ∑ 
t=1

  
∞

    
   (   ROE  t   − r )     B  t−1  

  ____________     (  1 + r )     t     

Solution: 
To value the stock, forecast residual income. Exhibit 3 illustrates the calcula-
tion of residual income. (Note that Exhibit 3 arrives at the same estimates of 
residual income as Exhibit 2 in Example 3.)

 

Exhibit 3
 

 

Year   1   2   3

Earnings per share   $2.00   $2.50   $4.00
Divided by beginning book value per 
share   ÷ 6.00   ÷ 7.00   ÷ 8.25
ROE   0.3333   0.3571   0.4848
Less required rate of return on equity   – 0.1000   – 0.1000   – 0.1000
Abnormal rate of return (ROE − r)   0.2333   0.2571   0.3848
Multiply by beginning book value per 
share   × 6.00   × 7.00   × 8.25
Residual income (ROE − r) × 
Beginning BV   $1.400   $1.800   $3.175

 

Estimate the stock value as follows:

   
 V  0   = 6.00 +   1.40 _     (  1.10 )       +   1.80 _     (  1.10 )     2    +   3.175 _     (  1.10 )     3   

     = 6.00 + 1.2727 + 1.4876 + 2.3854    
= $11.15

   

Note that the value is identical to the estimate obtained using Equation 3, as 
illustrated in Example 3, because the assumptions are the same and Equa-
tion 3 andEquation 4 are equivalent expressions:
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   V  0   =   
 B  0   +  ∑ 

t=1
  

∞
    
 E  t   − r  B  t−1  

 _   (  1 + r )     t    
  _____________ Equation 3   =   

 B  0   +  ∑ 
t=1

  
∞

    
   (  RO  E  t   − r )     B  t−1  

  ____________   (  1 + r )     t    
  ________________  Equation 4   

Example 4 showed that residual income value can be estimated using current book 
value, forecasts of earnings, forecasts of book value, and an estimate of the required 
rate of return on equity. The forecasts of earnings and book value translate into ROE 
forecasts.

EXAMPLE 5

Valuing a Company Using the General Residual Income 
Model

1. Robert Sumargo, an equity analyst, is considering the valuation of Alphabet 
Inc. Class C shares (GOOG), in mid 2019 when a recent closing price is 
$1,037.39. (Alphabet Inc. is the parent company of Google.) Sumargo notes 
that in general, Alphabet had a fairly high ROE during the past 10 years 
and that consensus analyst forecasts for EPS for the next two fiscal years 
reflect a fairly high expected ROE percentage. He expects that a high ROE 
may not be sustainable in the future. Sumargo usually takes a present value 
approach to valuation. As of the date of the valuation, Alphabet does not pay 
dividends; although a discounted dividend valuation is possible, Sumargo 
does not feel confident about predicting the date of a dividend initiation. He 
decides to apply the residual income model to value Alphabet and uses the 
following data and assumptions:

 ■ According to the CAPM, Alphabet has a required rate of return of 
approximately 8.2%.

 ■ Alphabet’s book value per share on 31 December 2018 was $255.40.
 ■ ROE is expected to be 20.2% for 2019. Because of competitive pres-

sures, Sumargo expects Google’s ROE to decline in the following years 
and incorporates an assumed decline of 0.5% each year until it reaches 
the CAPM required rate of return. In 2043, the ROE will be 8.2%, and 
residual income that year and after will be zero.

 ■ Google does not currently pay a dividend. Sumargo does not expect 
the company to pay a dividend in the foreseeable future, so all earn-
ings will be reinvested. In addition, Sumargo expects that share repur-
chases will approximately offset new share issuances.

Compute the value of Google using the residual income model (Equation 4).

Solution: 
Book value per share is initially $255.40. Based on a ROE forecast of 20.2% 
in the first year, the forecast EPS would be $51.59. Because no dividends are 
paid and the clean surplus relation is assumed to hold, book value at the end 
of the period is forecast to be $306.99 ($255.40 + $51.59). For 2019, residual 
income is measured as projected EPS of $51.59 minus an equity charge of 
$20.94, or $30.65. This amount is equivalent to the beginning book value 
per share of $255.40 multiplied by the difference between ROE of 20.2% 
and r of 8.2% [i.e., $255.40 × (0.20.2 − 0.082) = $30.65]. The present value of 
$30.65 at 8.2% for one year is $28.33. This process is continued year by year 
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as presented in Exhibit 4. The value of Alphabet using this residual income 
model would be the present value of each year’s residual income plus the 
current book value per share. Because residual income is zero starting in 
2043, no forecast is required beyond that period. The estimated value under 
this model is $972.25, as shown in Exhibit 4.

 

Exhibit 4: Valuation of Alphabet Using the Residual Income Model
 

 

Year
Projected 

Income EPS

Projected 
Dividend per 

Share
Book Value 
per Share

Forecast ROE 
(Based on 

Beginning Book 
Value)

Cost of 
Equity

Equity 
Charge

Residual 
Income (RI)

PV of BV 
and RI

  [Plus] [Minus] 255.40         255.40
2019 $51.59 $0.00 $306.99 20.20% 8.20% $20.94 $30.65 28.33
2020 60.48 0.00 367.47 19.70% 8.20% 25.17 35.30 30.16
2021 70.55 0.00 438.02 19.20% 8.20% 30.13 40.42 31.91
2022 81.91 0.00 519.93 18.70% 8.20% 35.92 45.99 33.56
2023 94.63 0.00 614.56 18.20% 8.20% 42.63 51.99 35.06
2024 108.78 0.00 723.34 17.70% 8.20% 50.39 58.38 36.39
2025 124.41 0.00 847.75 17.20% 8.20% 59.31 65.10 37.50
2026 141.57 0.00 989.32 16.70% 8.20% 69.52 72.06 38.36
2027 160.27 0.00 1,149.60 16.20% 8.20% 81.12 79.15 38.94
2028 180.49 0.00 1,330.08 15.70% 8.20% 94.27 86.22 39.20
2029 202.17 0.00 1,532.25 15.20% 8.20% 109.07 93.11 39.13
2030 225.24 0.00 1,757.50 14.70% 8.20% 125.64 99.60 38.68
2031 249.56 0.00 2,007.06 14.20% 8.20% 144.11 105.45 37.85
2032 274.97 0.00 2,282.03 13.70% 8.20% 164.58 110.39 36.62
2033 301.23 0.00 2,583.25 13.20% 8.20% 187.13 114.10 34.99
2034 328.07 0.00 2,911.33 12.70% 8.20% 211.83 116.25 32.94
2035 355.18 0.00 3,266.51 12.20% 8.20% 238.73 116.45 30.50
2036 382.18 0.00 3,648.69 11.70% 8.20% 267.85 114.33 27.67
2037 408.65 0.00 4,057.35 11.20% 8.20% 299.19 109.46 24.49
2038 434.14 0.00 4,491.48 10.70% 8.20% 332.70 101.43 20.97
2039 458.13 0.00 4,949.61 10.20% 8.20% 368.30 89.83 17.17
2040 480.11 0.00 5,429.73 9.70% 8.20% 405.87 74.24 13.11
2041 499.53 0.00 5,929.26 9.20% 8.20% 445.24 54.30 8.86
2042 515.85 0.00 6,445.11 8.70% 8.20% 486.20 29.65 4.47

Total               972.25
 

Note: PV is present value and BV is book value. This table was created in Excel, so numbers may 
differ from what will be obtained using a calculator, because of rounding.

 

Example 5 refers to the assumption of clean surplus accounting. The residual 
income model, as stated earlier, assumes clean surplus accounting. The clean surplus 
accounting assumption is illustrated in Exhibit 4, for example, in which ending book 
value per share is computed as beginning book value plus net income minus divi-
dends. Under International Financial Reporting Standards (IFRS) and US generally 
accepted accounting principles (US GAAP), several items of income and expense 
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occurring during a period, such as changes in the market value of certain securities, 
bypass the income statement and affect a company’s book value of equity directly. 
Items that bypass the income statement (dirty surplus items) are referred to as other 
comprehensive income (the relationship is Comprehensive income = Net income + 
Other comprehensive income). Strictly speaking, residual income models involve all 
items of income and expense (income under clean surplus accounting). If an analyst 
can reliably estimate material differences from clean surplus accounting expected in 
the future, an adjustment to net income may be appropriate. We explore violations 
of the clean surplus accounting assumption in more detail later.

Fundamental Determinants of Residual Income
In general, the residual income model makes no assumptions about future earnings 
and dividend growth. If constant earnings and dividend growth are assumed, a ver-
sion of the residual income model that usefully illustrates the fundamental drivers 
of residual income can be derived. The following expression is used for justified P/B 
based on forecasted fundamentals, assuming the Gordon (constant growth) DDM 
and the sustainable growth rate equation, g = b × ROE:

    
 P  0  

 _  B  0     =   
ROE − g

 _ r − g   ,

which is mathematically equivalent to

    
 P  0  

 _  B  0     = 1 +   ROE − r _ r − g   .

The justified price is the stock’s intrinsic value (P0 = V0). Therefore, using the previous 
equation and remembering that residual income is earnings less the cost of equity, 
or (ROE × B0) − (r × B0), a stock’s intrinsic value under the residual income model, 
assuming constant growth, can be expressed as:

   V  0   =  B  0   +   ROE − r _ r − g    B  0    (5)

Under this model, the estimated value of a share is the book value per share (B0) plus 
the present value [(ROE − r)B0/(r − g)] of the expected stream of residual income. In 
the case of a company for which ROE exactly equals the cost of equity, the intrinsic 
value is equal to the book value per share. Equation 5 is considered a single-stage (or 
constant-growth) residual income model.

In an idealized world, where the book value of equity represents the fair value of 
net assets and clean surplus accounting prevails, the term B0 reflects the value of assets 
owned by the company less its liabilities. The second term, (ROE − r)B0/(r − g), rep-
resents additional value expected because of the company’s ability to generate returns 
in excess of its cost of equity; the second term is the present value of the company’s 
expected economic profits. However, both IFRS and US GAAP allow companies to 
exclude some liabilities from their balance sheets, and neither set of rules reflects 
the fair value of many corporate assets. Internationally, however, a move toward fair 
value accounting is occurring, particularly for financial assets. Further, controversies, 
such as the failure of Enron Corporation in the United States, have highlighted the 
importance of identifying off-balance-sheet financing techniques.

The residual income model is most closely related to the P/B. A stock’s justified 
P/B is directly related to expected future residual income. Another closely related 
concept is Tobin’s q, the ratio of the market value of debt and equity to the replace-
ment cost of total assets:

 Tobin’s q =    
Market value of debt and equity

   _______________________   Replacement cost of total assets   
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Although similar to P/B, Tobin’s q also has some obvious differences. The numerator 
includes the market value of total capital (debt as well as equity). The denominator 
uses total assets rather than equity. Further, assets are valued at replacement cost 
rather than at historical accounting cost; replacement costs take into account the 
effects of inflation. All else equal, Tobin’s q is expected to be higher the greater the 
productivity of a company’s assets (note that Tobin theorized that q would average 
to 1 for all companies because the economic rents or profits earned by assets would 
average to zero). One difficulty in computing Tobin’s q is the lack of information on 
the replacement cost of assets. If available, market values of assets or replacement 
costs can be more useful in a valuation than historical costs.

SINGLE-STAGE AND MULTISTAGE RESIDUAL INCOME 
VALUATION

calculate and interpret the intrinsic value of a common stock using 
single-stage (constant-growth) and multistage residual income 
models
calculate the implied growth rate in residual income, given the 
market price-to-book ratio and an estimate of the required rate of 
return on equity
explain continuing residual income and justify an estimate of 
continuing residual income at the forecast horizon, given company 
and industry prospects
compare residual income models to dividend discount and free cash 
flow models
explain strengths and weaknesses of residual income models and 
justify the selection of a residual income model to value a company’s 
common stock

The single-stage (constant-growth) residual income model assumes that a company 
has a constant return on equity and constant earnings growth rate through time. This 
model was given in Equation 5:

   V  0   =  B  0   +   ROE − r _ r − g    B  0   

EXAMPLE 6

Single-Stage Residual Income Model (1)

1. Joseph Yoh is evaluating a purchase of Koninklijke Philips N.V. Current 
book value per share is €13.22, and the current price per share is €35.40. Yoh 
expects the long-term ROE to be 12% and long-term growth to be 6.75%. 
Assuming a cost of equity of 8.5%, what is the intrinsic value of Canon stock 
calculated using a single-stage residual income model?

Solution:
Using Equation 5:

3
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 V  0   = 13.22 +   0.12 − 0.085 _ 0.085 − 0.675   × 13.22

    
 V  0   = €39.66

   

Similar to the Gordon growth DDM, the single-stage RI model can be used to 
assess the market expectations of residual income growth—that is, an implied growth 
rate—by inputting the current price into the model and solving for g.

EXAMPLE 7

Single-Stage Residual Income Model (2)
Joseph Yoh is curious about the market-perceived growth rate, given that he is 
comfortable with his other inputs. By using the current price per share of €35.40 
for Philips, Yoh solves the following equation for g:

  35.40 = 13.22 +   0.12 − 0.085 _ 0.085 − g   × 13.22 

He finds an implied growth rate of 6.41%.

In Example 6 and Example 7, the company was valued at almost 2.7× its book 
value because its ROE exceeded its cost of equity. If ROE was equal to the cost of 
equity, the company would be valued at book value. If ROE was lower than the cost 
of equity, the company would have negative residual income and be valued at less 
than book value. (When a company has no prospect of being able to cover its cost of 
capital, a liquidation of the company and redeployment of assets may be appropriate.)

In many applications, a drawback to the single-stage model is that it assumes the 
excess ROE above the cost of equity will persist indefinitely. More likely, a company’s 
ROE will revert to a mean value of ROE over time, and at some point, the company’s 
residual income will be zero. If a company or industry has an abnormally high ROE, 
other companies will enter the marketplace, thus increasing competition and lowering 
returns for all companies. Similarly, if an industry has a low ROE, companies will exit 
the industry (through bankruptcy or otherwise) and ROE will tend to rise over time. 
As with the single-stage DDM, the single-stage residual income model also assumes 
a constant growth rate through time. In light of these considerations, the residual 
income model has been adapted in practice to handle declining residual income. For 
example, Lee and Swaminathan (1999) and Lee, Myers, and Swaminathan (1999) used 
a residual income model to value the Dow 30 by assuming that ROE fades (reverts) to 
the industry mean over time. Lee and Swaminathan found that the residual income 
model had more ability than traditional price multiples to predict future returns. 
Fortunately, other models are available that enable analysts to relax the assumption of 
indefinite persistence of excess returns. The following section describes a multistage 
residual income model.

Multistage Residual Income Valuation
As with other valuation approaches, such as DDM and free cash flow, a multistage 
residual income approach can be used to forecast residual income for a certain time 
horizon and then estimate a terminal value based on continuing residual income at 
the end of that time horizon. Continuing residual income is residual income after 
the forecast horizon. As with other valuation models, the forecast horizon for the 
initial stage should be based on the ability to explicitly forecast inputs in the model. 
Because ROE has been found to revert to mean levels over time and may decline to 
the cost of equity in a competitive environment, residual income approaches often 
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model ROE fading toward the cost of equity. As ROE approaches the cost of equity, 
residual income approaches zero. An ROE equal to the cost of equity would result in 
residual income of zero.

In residual income valuation, the current book value often captures a large portion 
of total value and the terminal value may not be a large component of total value 
because book value is larger than the periodic residual income and because ROE 
may fade over time toward the cost of equity. This contrasts with other multistage 
approaches (DDM and DCF), in which the present value of the terminal value is 
frequently a significant portion of total value.

Analysts make a variety of assumptions concerning continuing residual income. 
Frequently, one of the following assumptions is made:

 ■ residual income continues indefinitely at a positive level;
 ■ residual income is zero from the terminal year forward;
 ■ residual income declines to zero as ROE reverts to the cost of equity 

through time; or
 ■ residual income reflects the reversion of ROE to some mean level.

The following examples illustrate several of these assumptions.
One finite-horizon model of residual income valuation assumes that at the end of 

time horizon T, a certain premium over book value (PT − BT) exists for the company, 
in which case, current value equals the following (Bauman, 1999):

   V  0   =  B  0   +  ∑ 
t=1

  
T
    
 (   E  t   − r  B  t−1   )  

 _   (  1 + r )     t     +   
 P  T   −  B  T  

 _   (  1 + r )     T     (6)

Alternatively,

   V  0   =  B  0   +  ∑ 
t=1

  
T
    
   (   ROE  t   − r )     B  t−1  

  ____________   (  1 + r )     t    +   
 P  T   −  B  T  

 _   (  1 + r )     T      (7)

The last component in both specifications represents the premium over book value at 
the end of the forecast horizon. The longer the forecast period, the greater the chance 
that the company’s residual income will converge to zero. For long forecast periods, 
this last term may be treated as zero. For shorter forecast periods, a forecast of the 
premium should be calculated.

EXAMPLE 8

Multistage Residual Income Model (1)
Diana Rosato, CFA, is considering an investment in Zenlandia Chemical 
Company, a fictitious manufacturer of specialty chemicals. Rosato obtained 
the following facts and estimates as of August 2020:

 ■ Current price equals ZL$95.6.
 ■ Cost of equity equals 12%.
 ■ Zenlandia Chemical’s ROE has ranged from 18% to 22.9% during the 

period 2015–2019. The only time ROE was below 20% during that 
period was in 2016.

 ■ In 2019, the company paid a cash dividend of ZL$2.9995.
 ■ Book value per share was ZL$28.8517 at the end of 2019.
 ■ Rosato’s forecasts of EPS are ZL$7.162 for 2020 and ZL$8.356 for 

2021. She expects dividends of ZL$2.9995 for 2020 and ZL$3.2995 for 
2021.
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 ■ Rosato expects Zenlandia Chemical’s ROE to be 25% from 2022 
through 2026 and then decline to 20% through 2039.

 ■ For the period after 2021, Rosato assumes an earnings retention ratio 
of 60%.

 ■ Rosato assumes that after 2039, ROE will be 12% and residual income 
will be zero; therefore, the terminal value would be zero. Rosato’s 
residual income model is shown in Exhibit 5.

 

Exhibit 5: Zenlandia Chemical
 

 

Year

Book 
Value 
(ZL$)

Projected 
Income 

(ZL$)

Dividend 
per Share 

(ZL$)

Forecasted 
ROE (Beg. 
Equity, %) COE (%) COE (ZL$)

Residual 
Income 

(ZL$)

Present Value of 
Residual Income 

(ZL$)

2019 28.8517               28.85  
2020 33.0142 7.1620 2.9995 24.82 12.00 3.4622 3.6998   3.30  
2021 38.0707 8.3560 3.2995 25.31 12.00 3.9617 4.3943   3.50  
2022 43.7813 9.5177 3.8071 25.00 12.00 4.5685 4.9492   3.52  
2023 50.3485 10.9453 4.3781 25.00 12.00 5.2538 5.6916   3.62  
2024 57.9008 12.5871 5.0349 25.00 12.00 6.0418 6.5453   3.71  
2025 66.5859 14.4752 5.7901 25.00 12.00 6.9481 7.5271   3.81  
2026 76.5738 16.6465 6.6586 25.00 12.00 7.9903 8.6562   3.92  
2027 85.7626 15.3148 6.1259 20.00 12.00 9.1889 6.1259   2.47  
2028 96.0541 17.1525 6.8610 20.00 12.00 10.2915 6.8610   2.47  
2029 107.5806 19.2108 7.6843 20.00 12.00 11.5265 7.6843   2.47  
2030 120.4903 21.5161 8.6065 20.00 12.00 12.9097 8.6065   2.47  
2031 134.9492 24.0981 9.6392 20.00 12.00 14.4588 9.6392   2.47  
2032 151.1431 26.9898 10.7959 20.00 12.00 16.1939 10.7959   2.47  
2033 169.2802 30.2286 12.0914 20.00 12.00 18.1372 12.0914   2.47  
2034 189.5938 33.8560 13.5424 20.00 12.00 20.3136 13.5424   2.47  
2035 212.3451 37.9188 15.1675 20.00 12.00 22.7513 15.1675   2.47  
2036 237.8265 42.4690 16.9876 20.00 12.00 25.4814 16.9876   2.47  
2037 266.3657 47.5653 19.0261 20.00 12.00 28.5392 19.0261   2.47  
2038 298.3296 53.2731 21.3093 20.00 12.00 31.9639 21.3093   2.47  
2039 334.1291 59.6659 23.8664 20.00 12.00 35.7996 23.8664   2.47  
            Present value ZL$ 86.41  

Terminal Premium = 0.00  
 

The market price of ZL$95.6 exceeds the estimated value of ZL$86.41. The market 
price reflects higher forecasts of residual income during the period to 2039, a 
higher terminal premium than Rosato forecasts, and/or a lower cost of equity. 
If Rosato is confident in her forecasts she may conclude that the company is 
overvalued in the current marketplace.

Lee and Swaminathan (1999) and Lee, Myers, and Swaminathan (1999) have 
presented a residual income model based on explicit forecasts of residual income 
for three years. Thereafter, ROE is forecast to fade to the industry mean value of 
ROE. The terminal value at the end of the forecast horizon (T) is estimated as the 
terminal-year residual income discounted in perpetuity. Lee and Swaminathan stated 
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that this assumes any growth in earnings after T is value neutral. Exhibit 6 presents 
sector ROE data from CSIMarket. In forecasting a fading ROE, the analyst should 
also consider any trends in industry ROE.

Exhibit 6: US Sector ROEs

Sectors ROE (%)

Basic Materials 11.14
Consumer Goods 19.96
Consumer Non-cyclicals 26.59
Energy 8.81
Financial 12.76
Healthcare 19.95
Industrial Goods 23.16
Retail 23.37
Technology 28.97
Transportation 21.49

Utilities 8.18

Source: Based on data from CSIMarket on 5 August 2019.

EXAMPLE 9

Multistage Residual Income Model (2)
Rosato’s supervisor questions her assumption that Zenlandia Chemical will 
have no premium at the end of her forecast period. Rosato assesses the effect 
of a terminal value based on a perpetuity of Year 2039 residual income. She 
computes the following terminal value:

 TV = ZL$23.8664/0.12 = ZL$198.8867

The present value of this terminal value is as follows:

 PV = ZL$198.8867/(1.12)20 = ZL$20.6179

Adding ZL$20.6179 to the previous value of ZL$86.41 (for which the terminal 
value was zero) yields a total value of ZL$107.03. Because the current market 
price of ZL$95.6 is less than ZL$107.03, market participants expect a continuing 
residual income that is lower than her new assumptions and/or are forecasting 
a lower interim ROE. If Rosato agrees with her supervisor and is confident in 
her new forecasts, she may now conclude that the company is undervalued.

Another multistage model assumes that ROE fades over time to the cost of equity. 
In this approach, ROE can be explicitly forecast each period until reaching the cost of 
equity. The forecast would then end and the terminal value would be zero.

Dechow, Hutton, and Sloan (1999) presented an analysis of a residual income 
model in which residual income fades over time:

   V  0   =  B  0   +   ∑ 
t=1

  
T−1

   
 (   E  t   − r  B  t−1   )  

 _   (  1 + r )     t     +   
 E  T   − r  B  T−1  

  ________________     (  1 + r − ω )      (  1 + r )     T−1     (8)
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This model adds a persistence factor, ω, which is between zero and one. A persistence 
factor of one implies that residual income will not fade at all; rather it will continue 
at the same level indefinitely (i.e., in perpetuity). A persistence factor of zero implies 
that residual income will not continue after the initial forecast horizon. The higher 
the value of the persistence factor, the higher the stream of residual income in the 
final stage, and the higher the valuation, all else being equal. Dechow et al. found that 
in a large sample of company data from 1976 to 1995, the persistence factor equaled 
0.62, which was interpreted by Bauman (1999) as equivalent to residual income decay-
ing at an average rate of 38% a year. The persistence factor considers the long-run 
mean-reverting nature of ROE, assuming that in time ROE regresses toward r and 
that resulting residual income fades toward zero. Clearly, the persistence factor varies 
from company to company. For example, a company with a strong market leadership 
position would have a lower expected rate of decay (Bauman 1999). Dechow et al. 
provided insight into some characteristics, listed in Exhibit 7, that can indicate a lower 
or higher level of persistence.

Exhibit 7: Final-Stage Residual Income Persistence

Lower Residual Income Persistence Higher Residual Income Persistence

Extreme accounting rates of return (ROE) Low dividend payout
Extreme levels of special items (e.g., 
non-recurring items)

High historical persistence in the industry

Extreme levels of accounting accruals  

Example 10 illustrates the assumption that continuing residual income will decline 
to zero as ROE approaches the required rate of return on equity.

EXAMPLE 10

Multistage Residual Income Model (3)
Rosato extends her analysis to consider the possibility that ROE will slowly 
decay toward r in 2040 and beyond, rather than using a perpetuity of Year 2037 
residual income. Rosato estimates a persistence parameter of 0.60. The present 
value of the terminal value is determined as

    
 E  T   − r  B  T−1  

  ________________     (  1 + r − ω )      (  1 + r )     T−1    ,

with T equal to 20 and 2037 residual income equal to 23.8664, in which the 
1.12 growth factor reflects a 12% growth rate calculated as the retention ratio 
multiplied by ROE, or (0.60)(20%) = 0.12.

    23.8664  ___________________     (  1 + 0.12 − 0.60 )      (  1.12 )     19    = 5.33 

Total value is ZL$86.26, calculated by adding the present value of the terminal 
value, ZL$5.33, to ZL$83.93 (the sum of the PV of residual income in the first 
19 years). Rosato concludes that if Zenlandia Chemical’s residual income does 
not persist at a stable level past 2039 and deteriorates through time, the shares 
are modestly overvalued at a price of ZL$95.6.

 In the previous example, the company’s terminal residual value was estimated 
based on the residual income in the final year of stage 1 and on future growth or decay 
functions. As shown in Equations 6 and 7, the terminal residual value of the firm is 
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PT – BT, the terminal price minus the terminal book value. The terminal price could 
be based on any valuation model, such as a DDM, a price–earnings multiple, or a 
price–book multiple. Example 11 uses a two-stage residual income model in which 
the terminal price per share is based on a P/B.

EXAMPLE 11

Two-Stage Residual Income Model
Andreea Popescu is using the two-stage residual income model to value the 
shares of URS Holdings. For her analysis, she assumes the following:

 ■ Beginning book value per share is €15.00.
 ■ Cost of equity equals 7.95%.
 ■ EPS will be 25% of beginning book value for the next six years.
 ■ Cash dividends will be 30% of EPS each year.
 ■ At the end of six years, market price per share will be 1.80× book value 

per share.

 

1. Calculate per-share book value and residual income for the next three years.

Solution: 
Exhibit 8 shows the book values, net income, dividends, and residual 
income. 

 

Exhibit 8: Residual Income for URS Holdings
 

 

Year

Beginning 
Book 
Value

Net 
Income Dividends

Ending 
Book 
Value

Residual 
Income

Present Value 
of Residual 

Income

1 15.000 3.750 1.125 17.625 2.558 2.369
2 17.625 4.406 1.322 20.709 3.005 2.579
3 20.709 5.177 1.553 24.334 3.531 2.807
4 24.334 6.083 1.825 28.592 4.149 3.055
5 28.592 7.148 2.144 33.595 4.875 3.325
6 33.595 8.399 2.520 39.475 5.728 3.620

               Sum of PV of Residual Income 17.755
 

Each year, net income is 25% of beginning book value, dividends are 30% 
of net income, ending book value is beginning book value plus net income 
minus dividends, and residual income is net income minus 7.95% of begin-
ning book value.

2. Estimate the stock’s value using the residual income model given in Equa-
tion 6:

   V  0   =  B  0   +  ∑ 
t=1

  
T
    
 (   E  t   − r  B  t−1   )  

 _   (  1 + r )     t     +   
 P  T   −  B  T  

 _   (  1 + r )     T    

© CFA Institute. For candidate use only. Not for distribution.



Learning Module 5 Residual Income Valuation360

Solution: 
In Exhibit 8, the present values of residual income are found by discounting 
at the 7.95% cost of equity. Using the logic in Equation 6, the value per share 
is:

 

Current book value per share   15.000
Present value of 6 years’ residual income   17.755
Terminal value [PT – BT = (1.8 × BT) – BT] 31.580  
Present value of terminal value (at 7.95%)   19.956
      Value per share   €52.711

 

3. Confirm your valuation estimate in Part 2 using the discounted dividend 
approach (i.e., estimating the value of a share as the present value of expect-
ed future dividends and terminal price).

Solution:
The value using a discounted dividend approach is

   V  0   =  ∑ 
t=1

  
T
      

 D  t   _   (  1 + r )     t    +   
 P  T  
 _   (  1 + r )     T    

Exhibit 9: DDM Valuation of URS Holdings

Year     Dividends PV of Dividends

1     1.125 1.042
2     1.322 1.134
3     1.553 1.235
4     1.825 1.344
5     2.144 1.463
6     2.520 1.592
Sum of PVs of six years' dividends 7.810
Terminal price = 1.8 × BT 71.054  
PV of terminal price (@7.95%)     44.901

Value per share using DDM   €52.711

RELATIONSHIP TO OTHER APPROACHES

compare residual income models to dividend discount and free cash 
flow models
explain strengths and weaknesses of residual income models and 
justify the selection of a residual income model to value a company’s 
common stock

4
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Before addressing accounting issues in using the residual income model, we briefly 
summarize the relationship of the residual income model to other valuation models.

Valuation models based on discounting dividends or on discounting free cash flows 
are as theoretically sound as the residual income model. Unlike the residual income 
model, however, the discounted dividend and free cash flow models forecast future 
cash flows and find the value of stock by discounting them back to the present using 
the required return. Recall that the required return is the cost of equity for both the 
DDM and the free cash flows to equity (FCFE) model. For the free cash flow to the 
firm (FCFF) model, the required return is the overall weighted average cost of capital. 
The RI model approaches this process differently. It starts with a value based on the 
balance sheet, the book value of equity, and adjusts this value by adding the present 
values of expected future residual income. Thus, in theory, the recognition of value 
is different, but the total present value, whether using expected dividends, expected 
free cash flow, or book value plus expected residual income, should be consistent 
(Shrieves and Wachowicz, 2001).

Example 12 again illustrates the important point that the recognition of value in 
residual income models typically occurs earlier than in dividend discount models. 
In other words, residual income models tend to assign a relatively small portion of a 
security’s total present value to the earnings that occur in later years. Note also that 
this example makes use of the fact that the present value of a perpetuity in the amount 
of X can be calculated as X/r.

EXAMPLE 12

Valuing a Perpetuity with the Residual Income Model
Assume the following data:

 ■ A company will earn $1.00 per share forever.
 ■ The company pays out all earnings as dividends.
 ■ Book value per share is $6.00.
 ■ The required rate of return on equity (or the percent cost of equity) is 

10%.

1. Calculate the value of this stock using the DDM.

Solution: 
Because the dividend, D, is a perpetuity, the present value of D can be calcu-
lated as D/r.

 V0 = D/r = $1.00/0.10 = $10.00 per share

2. Calculate the level amount of per-share residual income that will be earned 
each year.

Solution: 
Because each year all net income is paid out as dividends, book value per 
share will be constant at $6.00. Therefore, with a required rate of return 
on equity of 10%, for all future years, per-share residual income will be as 
follows:

 RIt = Et – rBt–1 = $1.00 – 0.10($6.00) = $1.00 – $0.60 = $0.40

© CFA Institute. For candidate use only. Not for distribution.



Learning Module 5 Residual Income Valuation362

3. Calculate the value of the stock using a RI model.

Solution: 
Using a residual income model, the estimated value equals the current book 
value per share plus the present value of future expected residual income 
(which in this example can be valued as a perpetuity):

V0 = Book value + PV of expected future per-share residual income

 = $6.00 + $0.40/0.10

 = $6.00 + $4.00 

= $10.00

4. Create a table summarizing the year-by-year valuation using the DDM and 
the RI model.

Solution: 
Exhibit 10 summarizes the year-by-year valuation using the DDM and the 
RI models.

 

Exhibit 10: Value Recognition in the DDM and the RI Model
 

 

Dividend Discount Model   Residual Income Model

Year Dt PV of Dt   B0 or RIt PV of B0 or RIt

0       $6.00 $6.000
1 $1.00 $0.909   0.40 0.364
2 1.00 0.826   0.40 0.331
3 1.00 0.751   0.40 0.301
4 1.00 0.683   0.40 0.273
5 1.00 0.621   0.40 0.248
6 1.00 0.564   0.40 0.226
7 1.00 0.513   0.40 0.205
8 1.00 0.467   0.40 0.187
⋮ ⋮ ⋮   ⋮ ⋮

Total   $10.00     $10.00
 

In the RI model, most of the stock’s total value is attributed to the earlier 
periods. Specifically, the current book value of $6.00 represents 60% of the 
stock’s total present value of $10.
In contrast, in the DDM, value is derived from the receipt of dividends, and 
typically, a smaller proportion of value is attributed to the earlier periods. 
Less than $1.00 of the total $10 derives from the first year’s dividend, and 
collectively, the first five years’ dividends ($0.909 + $0.826 + $0.751 + $0.683 
+ $0.621 = $3.79) contribute only about 38% of the total present value of 
$10.

As shown earlier and illustrated again in Example 11, the dividend discount and 
residual income models are in theory mutually consistent. Because of the real-world 
uncertainty in forecasting distant cash flows, however, the earlier recognition of value 
in a residual income approach relative to other present value approaches is a practical 
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advantage. In the dividend discount and free cash flow models, a stock’s value is often 
modeled as the sum of the present value of individually forecasted dividends or free 
cash flows up to some terminal point plus the present value of the expected terminal 
value of the stock. In practice, a large fraction of a stock’s total present value, in either 
the discounted dividend or free cash flow models, is represented by the present value 
of the expected terminal value. Substantial uncertainty, however, often surrounds the 
terminal value. In contrast, residual income valuations typically are less sensitive to 
terminal value estimates. (In some residual income valuation contexts, the terminal 
value may actually be set equal to zero.) The derivation of value from the earlier 
portion of a forecast horizon is one reason residual income valuation can be a useful 
analytical tool.

Strengths and Weaknesses of the Residual Income Model
Now that the implementation of the residual income model has been illustrated with 
several examples, a summary of the strengths and weaknesses of the residual income 
approach follows:

The strengths of residual income models include the following:

 ■ Terminal values do not make up a large portion of the total present value, 
relative to other models.

 ■ RI models use readily available accounting data.
 ■ The models can be readily applied to companies that do not pay dividends 

or to companies that do not have positive expected near-term free cash 
flows.

 ■ The models can be used when cash flows are unpredictable.
 ■ The models have an appealing focus on economic profitability.

The potential weaknesses of residual income models include the following:

 ■ The models are based on accounting data that can be subject to manipula-
tion by management.

 ■ Accounting data used as inputs may require significant adjustments.
 ■ The models require either that the clean surplus relation (explained later) 

holds or that the analyst makes appropriate adjustments when the clean 
surplus relation does not hold.

 ■ The residual income model’s use of accounting income assumes that the cost 
of debt capital is reflected appropriately by interest expense.

Broad Guidelines for Using a Residual Income Model
The above list of potential weaknesses helps explain the following section’s focus on 
accounting considerations. In light of its strengths and weaknesses, the following 
are broad guidelines for using a residual income model in common stock valuation.

A residual income model is most appropriate when:

 ■ a company does not pay dividends, or its dividends are not predictable;
 ■ a company’s expected free cash flows are negative within the analyst’s com-

fortable forecast horizon; or
 ■ great uncertainty exists in forecasting terminal values using an alternative 

present value approach.
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Residual income models are least appropriate when:

 ■ significant departures from clean surplus accounting exist, or
 ■ significant determinants of residual income, such as book value and ROE, 

are not predictable.

Because various valuation models can be derived from the same underlying 
theoretical model, when fully consistent assumptions are used to forecast earnings, 
cash flow, dividends, book value, and residual income through a full set of pro forma 
(projected) financial statements, and the same required rate of return on equity is 
used as the discount rate, the same estimate of value should result when using each 
model. Practically speaking, however, it may not be possible to forecast each of these 
items with the same degree of certainty. For example, if a company has near-term 
negative free cash flow and forecasts for the terminal value are uncertain, a residual 
income model may be more appropriate. But a company with positive, predictable 
cash flow that does not pay a dividend would be well suited for a discounted free cash 
flow valuation (Penman and Sougiannis 1998; Penman 2001; Lundholm and O’Keefe 
2001a; and Lundholm and O’Keefe 2001b).

Residual income models, just like the discounted dividend and free cash flow 
models, can also be used to establish justified market multiples, such as P/E or P/B. 
For example, the value can be determined by using a residual income model and 
dividing by earnings to arrive at a justified P/E.

A residual income model can also be used in conjunction with other models to 
assess the consistency of results. If a wide variation of estimated value is found and 
each model appears appropriate, the inconsistency may lie with the assumptions 
used in the models. The analyst would need to perform additional work to determine 
whether the assumptions are mutually consistent and which model is most appropriate 
for the subject company.

ACCOUNTING AND INTERNATIONAL 
CONSIDERATIONS

describe accounting issues in applying residual income models

To most accurately apply the residual income model in practice, the analyst may 
need to adjust book value of common equity for off-balance-sheet items and adjust 
reported net income to obtain comprehensive income (all changes in equity other 
than contributions by, and distributions to, owners). In this section, we will discuss 
issues relating to these tasks.

Bauman (1999) has noted that the strength of the residual income model is that 
the two components (book value and future earnings) of the model have a balancing 
effect on each other, provided that the clean surplus relationship is followed:

All other things held constant, companies making aggressive (conserva-
tive) accounting choices will report higher (lower) book values and lower 
(higher) future earnings. In the model, the present value of differences 
in future income is exactly offset by the initial differences in book value. 
(Bauman 1999, page 31)

5
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Unfortunately, this argument has several problems in practice because the clean 
surplus relationship does not prevail, and analysts often use past earnings to predict 
future earnings. IFRS and US GAAP permit a variety of items to bypass the income 
statement and be reported directly in stockholders’ equity. Further, off-balance-sheet 
liabilities or nonoperating and non-recurring items of income may obscure a com-
pany’s financial performance. The analyst must thus be aware of such items when 
evaluating the book value of equity and return on equity to be used as inputs into a 
residual income model.

With regard to the possibility that aggressive accounting choices will lead to 
lower reported future earnings, consider an example in which a company chooses to 
capitalize an expenditure in the current year rather than expense it. Doing so over-
states current-year earnings as well as current book value. If an analyst uses current 
earnings (or ROE) naively in predicting future residual earnings, the RI model will 
overestimate the company’s value. Take, for example, a company with $1,000,000 of 
book value and $200,000 of earnings before taxes, after expensing an expenditure of 
$50,000. Ignoring taxes, this company has a ROE of 20%. If the company capitalized 
the expenditure rather than expensing it immediately, it would have a ROE of 23.81% 
($250,000/$1,050,000). Although at some time in the future this capitalized item will 
likely be amortized or written off, thus reducing realized future earnings, analysts’ 
expectations often rely on historical data. If capitalization of expenditures persists 
over time for a company whose size is stable, ROE can decline because net income 
will normalize over the long term, but book value will be overstated. For a growing 
company, for which the expenditure in question is increasing, ROE can continue at 
high levels over time. In practice, because the RI model uses primarily accounting data 
as inputs, the model can be sensitive to accounting choices, and aggressive accounting 
methods (e.g., accelerating revenues or deferring expenses) can result in valuation 
errors. The analyst must, therefore, be particularly careful in analyzing a company’s 
reported data for use in a residual income model.

Two principal drivers of residual earnings are ROE and book value. Analysts must 
understand how to use historical reported accounting data for these items to the extent 
they use historical data in forecasting future ROE and book value. Elsewhere we have 
explained the DuPont analysis of ROE, which can be used as a tool in forecasting, 
and discussed the calculation of book value. We extend these discussions below with 
specific application to residual income valuation, particularly in addressing the fol-
lowing accounting considerations:

 ■ violations of the clean surplus relationship;
 ■ balance sheet adjustments for fair value;
 ■ intangible assets;
 ■ non-recurring items;
 ■ aggressive accounting practices; and
 ■ international considerations.

In any valuation, close attention must be paid to the accounting practices of the 
company being valued. The following sections address the aforementioned issues with 
respect to how they specifically affect residual income valuation.

Violations of the Clean Surplus Relationship
One potential accounting issue in applying a residual income model is a violation 
of the clean surplus accounting assumption. Violations of this assumption occur 
when accounting standards permit charges directly to stockholders’ equity, bypass-
ing the income statement. An example is the case of changes in the market value of 
“available-for-sale” investments under US GAAP and “equity instruments measured 
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at fair value through other comprehensive income” under IFRS. Under both IFRS 
(IFRS 9 Financial Instruments, paragraph 5.7.5) and US GAAP (ASC 320-10-35-1), 
these categories of investments are shown on the balance sheet at market value. Any 
unrealized change in their market value, however, is reflected in other comprehensive 
income rather than as income on the income statement.

As stated earlier, comprehensive income is defined as all changes in equity during 
a period other than contributions by, and distributions to, owners. Comprehensive 
income includes net income reported on the income statement and other comprehensive 
income, which is the result of other events and transactions that result in a change to 
equity but are not reported on the income statement. Items that commonly bypass 
the income statement include

 ■ unrealized changes in the fair value of some financial instruments, as 
already discussed;

 ■ foreign currency translation adjustments;
 ■ certain pension adjustments;
 ■ a portion of gains and losses on certain hedging instruments;
 ■ changes in revaluation surplus related to property, plant, and equipment or 

intangible assets (applicable under IFRS but not under US GAAP); and
 ■ for certain categories of liabilities, a change in fair value attributable to 

changes in the liability’s credit risk (applicable under IFRS but not under US 
GAAP).

Under both international and US standards, such items as fair value changes for 
some financial instruments and foreign currency translation adjustments bypass the 
income statement. In addition, under IFRS, which unlike US GAAP permits revalua-
tion of fixed assets (IAS 16, paragraph 39–42), some changes in the fair value of fixed 
assets also bypass the income statement and directly affect equity.

In all of these cases in which items bypass the income statement, the book value 
of equity is stated accurately because it includes “accumulated other comprehensive 
income,” but net income is not stated properly from the perspective of residual income 
valuation. The analyst should be most concerned with the effect of these items on 
forecasts of net income and ROE, which has net income in the numerator, and hence 
residual income. Note that for best results, historical ROE should be calculated at 
the aggregate level (e.g., as net income divided by shareholders’ equity, rather than 
as earnings per share divided by book value per share), because such actions as share 
issuance and share repurchases can distort ROE calculated on a per-share basis. 
Because some items (including those listed earlier) bypass the income statement, 
they are excluded from historical ROE data. As noted by Frankel and Lee (1999), bias 
will be introduced into the valuation only if the present expected value of the clean 
surplus violations does not net to zero. In other words, reductions in income from 
some periods may be offset by increases from other periods. The analyst must examine 
the equity section of the balance sheet and the related statements of shareholders’ 
equity and comprehensive income carefully for items that have bypassed the income 
statement. The analyst can then assess whether amounts are likely to be offsetting 
and can assess the effect on future ROE.
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EXAMPLE 13

Evaluating Clean Surplus Violations

1. Excerpts from two companies’ statements of changes in stockholders’ equity 
are shown in Exhibit 11 and Exhibit 12. The first statement, prepared under 
IFRS as of 31 December 2018, is for Nokia Corporation, a provider of net-
work equipment, software, and services to telecom network companies. The 
second statement, prepared under US GAAP as of 31 December 2018, is for 
SAP AG, which is headquartered in Germany and is a worldwide provider of 
enterprise application software, including enterprise resource planning, cus-
tomer relationship management, and supply chain management software.

 

Exhibit 12: SAP AG and Subsidiaries Statement of Changes in Shareholders’ Equity (€ millions)
 

 

           
Equity Attributable to Owners of 

Parent

 
Issued 
Capital

Share 
Premium

Retained 
Earnings

Other Com-
ponents of 

Equity
Treasury 

Shares Total

Non-con-
trolling 

interests
Total 

Equity

1 January 2018 1,229 570 24,987 347 –1,591 25,542 31 25,573
Profit after tax     4,083     4,083 6 4,088
Other comprehensive income   11 887   898   898
Comprehensive 
income

    4,093 887 0 4,980 6 4,986

Share-based 
payments

  –40       –40   –40

Dividends     –1,671     –1,671 –13 –1,684
Reissuance of treasury shares 
under share-based payments

13     11 24   24

Shares to be issued     7     7   7
Hyperinflation     –8     –8   –8
Changes in non-controlling 
interests

        0 19 19

Other changes     –2     –2 3 1
12/31/2018 1,229 543 27,407 1,234 –1,580 28,832 45 28,877

 

Source: www .sap .com.

For Nokia, items that have bypassed the income statement in 2018 are those 
in the columns labeled “Share issue premium,” “Translation differences,” 
“Fair value and other reserves,” and “Reserve for invested unrestricted eq-
uity.” For SAP, the amounts that bypassed the income statement in 2018 are 
“Share premium” and “Other components of equity.”
To illustrate the issues in interpreting these items, consider the columns 
“Translation differences” (Nokia) and “Other components of equity” (SAP). 
The amounts in these columns reflect currency translation adjustments to 
equity that have bypassed the income statement. For Nokia, the adjustment 
for the year 2018 was €341 million. Because this is a positive adjustment to 
stockholders’ equity, this item would have increased income if it had been 
reported on the income statement. For SAP, the “Other components of eq-
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uity” adjustment (which includes translation adjustment for the year 2018) 
was €887 million. Again, because this is a positive adjustment to stockhold-
ers’ equity, this item would have increased income if it had been reported on 
the income statement. If the analyst expects this trend of positive transla-
tion adjustments to continue and has used historical data as the basis for 
initial estimates of ROE to be used in residual income valuation, an upward 
adjustment in that estimated future ROE might be warranted. It is possible, 
however, that future exchange rate movements will reverse this trend.

The examples we have explored used the actual beginning equity and a forecasted 
level of ROE (return on beginning equity) to compute the forecasted net income. 
Because equity includes accumulated other comprehensive income (AOCI), the 
assumptions about future other comprehensive income (OCI) will affect forecasted 
net income and thus residual income. To illustrate, Exhibit 13 shows a hypothetical 
company’s financials for a single previous year, labeled year t – 1, followed by three 
different forecasts for the following two years. In year t – 1, the company reports net 
income of $120, which is a 12% return on beginning equity of $1,000. The company 
paid no dividends, so ending retained earnings equal $120. In year t – 1, the company 
also reports OCI of –$100, a loss, so the ending amount shown in AOCI is −$100. 
(Companies typically label this line item “accumulated other comprehensive income 
(loss),” indicating that the amount is an accumulated loss when given in parentheses.)
All three forecasts in Exhibit 13 assume that ROE will be 12% and use this assumption 
to forecast net income for year t and t + 1 by using the expression 0.12 × Beginning 
book value. Each forecast, however, incorporates different assumptions about future 
OCI. Forecast A assumes that the company will have no OCI in year t or year t + 1, 
so the amount of AOCI does not change. Forecast B assumes that the company will 
continue to have the same amount of OCI in year t and year t + 1 as it had in the prior 
year, so the amount of AOCI becomes more negative each year. Forecast C assumes 
that the company’s OCI will reverse in year t, so at the end of year t, AOCI will be 
zero. As shown, because the forecasts use the assumed ROE to compute forecasted net 
income, the forecasts for net income and residual income in year t + 1 vary significantly.

Because this example assumes all earnings are retained, a forecast of 12% ROE 
also implies that net income and residual income will grow at 12%. Only the year 
t to year t + 1 under Forecast A, which assumes no future OCI, correctly reflects 
that relationship. Specifically, in Forecast A, both net income and residual income 
increase by 12% from year t to year t + 1. Net income grows from $122.40 to $137.09, 
an increase of 12% [($137.09/$122.40) − 1]; and residual income grows from $20.40 
to $22.85, an increase of 12% [($22.85/$20.40) − 1]. In contrast to Forecast A, neither 
Forecast B nor Forecast C correctly reflects the relationship between ROE and growth 
in income (net and residual). Growth in residual income from year t to year t + 1 was 
2.2% under Forecast B and 21.8% under Forecast C.

If, alternatively, the forecasts of future ROE and the residual income computation 
had incorporated total comprehensive income (net income plus OCI), the results of 
the residual income computation would have differed significantly. For example, sup-
pose that in Forecast B, which assumes the company will continue to have the same 
amount of OCI, the estimated future ROE was 2.0%, using total comprehensive income 
[($120 − $100)/$1,000 = $20/$1,000]. If the residual income computation had then also 
used forecasted total comprehensive income at time t, the amount of residual income 
would be negative. Specifically, for time t, forecast comprehensive income would be 
$22.40 (net income plus other comprehensive income), the equity charge would be 
$102 (required return of 10% multiplied by beginning equity of $1,020), and residual 
income would be −$79.60 (comprehensive income of $22.40 minus equity charge of 
$102). Clearly, residual income on this basis significantly falls short of the positive 
$20.40 when the violation of clean surplus is ignored. As this example demonstrates, 
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using an ROE forecast or a net income forecast that ignores violations of clean surplus 
accounting will distort estimates of residual income. Unless the present value of such 
distortions net to zero, using those forecasts will also distort valuations.

What are the implications for implementing a residual-income-based valuation? If 
future OCI is expected to be significant relative to net income and if the year-to-year 
amounts of OCI are not expected to net to zero, the analyst should attempt to incor-
porate these items so that residual income forecasts are closer to what they would 
be if the clean surplus relation held. Specifically, when possible, the analyst should 
incorporate explicit assumptions about future amounts of OCI.

Example 14 illustrates, by reference to the DDM value, the error that results when 
OCI is omitted from residual income calculations (assuming an analyst has a basis for 
forecasting future amounts of OCI). The example also shows that the growth rate in 
residual income generally does not equal the growth rate of net income or dividends.

EXAMPLE 14

Incorporating Adjustments in the Residual Income Model
Exhibit 14 gives per-share forecasts for Mannistore, Inc., a hypothetical company 
operating a chain of retail stores. The company’s cost of equity capital is 10%.

 

Exhibit 14: Forecasts for Mannistore, Inc. 
 

 

Year

Variable 1 2 3 4 5

Shareholders’ equityt−1 $8.58 $10.32 $11.51 $14.68 $17.86
Plus net income 2.00 2.48 3.46 3.47 4.56
Less dividends 0.26 0.29 0.29 0.29 0.38
Less other comprehen-
sive income 0.00 1.00 0.00 0.00 0.00
Equals shareholders’ 
equityt $10.32 $11.51 $14.68 $17.86 $22.04

 

1. Assuming the forecasted terminal price of Mannistore’s shares at the end 
of Year 5 (time t = 5) is $68.40, estimate the value per share of Mannistore 
using the DDM.

Solution: 
The estimated value using the DDM is

   
 V  0   =   $0.26 _  (1.10)   1    +   $0.29 _   (  1.10 )     2    +   $0.29 _   (  1.10 )     3    +   $0.29 _   (  1.10 )     4    +   $0.38 _   (  1.10 )     5   

      
        +   $68.40 _   (  1.10 )     5    = $43.59

   

2. Given that the forecast terminal price of Mannistore’s shares at the end of 
Year 5 (time t = 5) is $68.40, estimate the value of a share of Mannistore 
using the RI model and calculate residual income based on:

A. net income without adjustment, and
B. net income plus other comprehensive income.
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Solution:

A. Calculating residual income as net income (NI) minus the equity 
charge, which is beginning shareholders’ equity (SE) multiplied by the 
cost of equity capital (r), gives the following for years 1 through 5:

 

      Year    

  1 2 3 4 5

RI = NI − (SEt–1 × r) 1.14 1.45 2.30 2.00 2.77
 

So, the estimated value using the RI model (using Equation 6), with residual 
income calculated based on net income, is

   

 V  0   = $8.58 +   $1.14 _  (1.10)   1    +   $1.45 _   (  1.10 )     2    +   $2.30 _   (  1.10 )     3    +   $2.00 _   (  1.10 )     4    +   $2.77 _   (  1.10 )     5   

         +   $68.40 − $22.04  ____________   (  1.10 )     5      

 V  0   = $8.58 + 35.84 = $44.42

   

B. Calculating residual income as net income adjusted for OCI (NI + 
OCI) minus the equity charge, which equals beginning shareholders’ 
equity (SE) multiplied by the cost of equity capital (r), gives the follow-
ing for years 1 through 5:

 

      Year    

  1 2 3 4 5

RI = (NI + OCI) − (SEt–1 × r) $1.14 $0.45 $2.30 $2.00 $2.77
 

So, the estimated value using the RI model, with residual income based on 
net income adjusted for OCI, is

   

 V  0   = $8.58 +   $1.14 _   (  1.10 )     1    +   $.45 _   (  1.10 )     2    +   $2.30 _   (  1.10 )     3    +   $2.00 _   (  1.10 )     4    +   $2.77 _   (  1.10 )     5   

         +   $68.40 − $22.04  ____________   (  1.10 )     5      

 V  0   = $8.58 + 35.01 = $43.59

   

3. Interpret your answers to Parts 2A and 2B.

Solution: 
The first calculation (2A) incorrectly omits an adjustment for a violation of 
the clean surplus relation. The second calculation (2B) includes an adjust-
ment and yields the correct value estimate, which is consistent with the 
DDM estimate.

4. Assume that a forecast of the terminal price of Mannistore’s shares at the 
end of Year 5 (time t = 5) is not available. Instead, an estimate of terminal 
price based on the Gordon growth model is appropriate. You estimate 
that the growth in net income and dividends from t = 5 to t = 6 will be 8%. 
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Predict residual income for Year 6, and based on that 8% growth estimate, 
determine the growth rate in forecasted residual income from t = 5 to t = 6.

Solution: 
Given the estimated 8% growth in net income and dividends in Year 6, 
the estimated Year 6 net income is $4.92 ($4.56 × 1.08), and the estimated 
amount of Year 6 dividends is $0.42 ($0.38 × 1.08).
Residual income will then equal $2.72 (which is net income of $4.92 minus 
the equity charge of beginning book value of $22.04 multiplied by the cost of 
capital of 10%). So, the growth rate in residual income is negative at approxi-
mately −2% ($2.72/$2.77 − 1).

Lacking a basis for explicit assumptions about future amounts of OCI, the ana-
lyst should nonetheless be aware of the potential effect of OCI on residual income 
and adjust ROE accordingly. Finally, as noted earlier, the analyst may decide that an 
alternative valuation model is more appropriate.

ACCOUNTING CONSIDERATIONS: OTHER

describe accounting issues in applying residual income models

To have a reliable measure of book value of equity, an analyst should identify and 
scrutinize significant off-balance-sheet assets and liabilities. Additionally, reported 
assets and liabilities should be adjusted to fair value when possible. Off-balance-sheet 
assets and liabilities may become apparent through an examination of the financial 
statement footnotes. Probably the most common example is the use of operating 
leases. Operating leases do not affect the amount of equity (because leases involve 
off-balance-sheet assets that offset the off-balance-sheet liabilities) but can affect an 
assessment of future earnings for the residual income component of value. Other assets 
and liabilities may be stated at values other than fair value. For example, inventory 
may be stated at LIFO and require adjustment to restate to current value. (LIFO is not 
permitted under IFRS.) The following are some common items to review for balance 
sheet adjustments. Note, however, that this list is not comprehensive:

 ■ inventory;
 ■ deferred tax assets and liabilities;
 ■ operating leases;
 ■ reserves and allowances (for example, bad debts); and
 ■ intangible assets.

Additionally, the analyst should examine the financial statements and footnotes 
for items unique to the subject company.

Intangible Assets
Intangible assets can have a significant effect on book value. In the case of specifically 
identifiable intangibles that can be separated from the entity (e.g., sold), it is generally 
appropriate to include these in determining book value of equity. If these assets have 
a finite useful life, they will be amortized over time as an expense. Intangible assets, 
however, require special consideration because they are often not recognized as an 

6
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asset unless they are obtained in an acquisition. For example, advertising expenditures 
can create a highly valuable brand, which is clearly an intangible asset. Advertising 
expenditures, however, are shown as an expense, and the value of a brand would not 
appear as an asset on the financial statements unless the company owning the brand 
was acquired.

To demonstrate this, consider a simplified example involving two companies, 
Alpha and Beta, with the following summary financial information (all amounts in 
thousands, except per-share data):

  Alpha (€)   Beta (€)

Cash 1,600   100
Property, plant, and equipment 3,400   900
Total assets 5,000   1,000
Equity 5,000   1,000
Net income 600   150

Each company pays out all net income as dividends (no growth), and the clean sur-
plus relation holds. Alpha has a 12% ROE and Beta has a 15% ROE, both expected to 
continue indefinitely. Each has a 10% required rate of return. The fair market value of 
each company’s property, plant, and equipment is the same as its book value. What 
is the value of each company in a residual income framework?

Using total book value rather than per-share data, the value of Alpha would be 
€6,000, determined as follows (note that result would be the same if calculated on a 
per-share basis):

   V  0   =  B  0   +   ROE − r _ r − g    B  0   = 5, 000 +   0.12 − 0.10 _ 0.10 − 0.00  5, 000 = 6, 000 

Similarly, the value of Beta would be €1,500:

   V  0   =  B  0   +   ROE − r _ r − g    B  0   = 1, 000 +   0.15 − 0.10 _ 0.10 − 0.00  1, 000 = 1, 500 

The value of the companies on a combined basis would be €7,500. Note that both 
companies are valued more highly than the book value of equity because they have 
ROE in excess of the required rate of return. Absent an acquisition transaction, the 
financial statements of Alpha and Beta do not reflect this value. If either is acquired, 
however, an acquirer would allocate the purchase price to the acquired assets, with 
any excess of the purchase price above the acquired assets shown as goodwill.

Suppose Alpha acquires Beta by paying Beta’s former shareholders €1,500 in cash. 
Alpha has just paid €500 in excess of the value of Beta’s total reported assets of €1,000. 
Assume that Beta’s property, plant and equipment is already shown at its fair market 
value of €1,000, and that the €500 is considered to be the fair value of a license owned 
by Beta, say an exclusive right to provide a service. Assume further that the original 
cost of obtaining the license was an immaterial application fee, which does not appear 
on Beta’s balance sheet, and that the license covers a period of 10 years. Because the 
entire purchase price of €1,500 is allocated to identifiable assets, no goodwill is rec-
ognized. Alpha’s balance sheet immediately after the acquisition would be as follows:

  Alpha (€)

Cash 200
Property, plant, and equipment 4,300
License 500
Total assets 5,000
Equity 5,000
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Note that the total book value of Alpha’s equity did not change, because the acquisition 
was made for cash and thus did not require Alpha to issue any new shares. Also note 
that, for example, cash of €200 is calculated as €1,600 (cash of Alpha) + €100 (cash of 
Beta) – €1,500 (purchase price of Beta).

Under the assumption that the license is amortized over a 10-year period, the 
combined company’s expected net income would be €700 (€600 + €150 − €50 amorti-
zation). If this net income number is used to derive expected ROE, the expected ROE 
would be 14%. Under a residual income model, with no adjustment for amortization, 
the value of the combined company would be

   V  0   =  B  0   +   ROE − r _ r − g    B  0   = 5, 000 +   0.14 − 0.10 _ 0.10 − 0.00  5, 000 = 7, 000 

Why would the combined company be worth less than the two separate companies? 
If the assumption is made that a fair price was paid to Beta’s former shareholders, 
the combined value should not be lower. The lower value using the residual income 
model results from a reduction in ROE as a result of the amortization of the intangible 
license asset. If this asset were not amortized (or if the amortization expense were 
added back before computing ROE), net income would be €750 and ROE would be 
15%. The value of the combined entity would be

   V  0   =  B  0   +   ROE − r _ r − g    B  0   = 5, 000 +   0.15 − 0.10 _ 0.10 − 0.00  5, 000 = 7, 500 

This amount, €7,500, is the same as the sum of the values of the companies on a 
separate basis.

Would the answer be different if the acquiring company used newly issued stock 
rather than cash in the acquisition? The form of currency used to pay for the trans-
action should not affect the total value. If Alpha used €1,500 of newly issued stock to 
acquire Beta, its balance sheet would be as follows:

  Alpha (€)

Cash 1,700
Property, plant, and equipment 4,300
License 500
Total assets 6,500
Equity 6,500

Projected earnings, excluding the amortization of the license, would be €750, and 
projected ROE would be 11.538%. Value under the residual income model would be

   V  0   =  B  0   +   ROE − r _ r − g    B  0   = 6, 500 +   0.11538 − 0.10  ___________ 0.10 − 0.00  6, 500 = 7, 500 

The overall value remains unchanged. The book value of equity is higher but offset by 
the effect on ROE. Once again, this example assumes that the buyer paid a fair value 
for the acquisition. If an acquirer overpays for an acquisition, the overpayment should 
become evident in a reduction in future residual income.

Research and development (R&D) costs provide another example of an intangible 
asset that must be given careful consideration. Under US GAAP, R&D is generally 
expensed to the income statement directly (except in certain cases such as ASC 
985-20-25, which permits the capitalization of R&D expenses related to software 
development after product feasibility has been established). Also, under IFRS, some 
R&D costs can be capitalized and amortized over time. R&D expenditures are reflected 
in a company’s ROE, and hence residual income, over the long term. If a company 
engages in unproductive R&D expenditures, these will lower residual income through 
the expenditures made. If a company engages in productive R&D expenditures, these 
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should result in higher revenues to offset the expenditures over time. In summary, 
on a continuing basis for a mature company, ROE should reflect the productivity of 
R&D expenditures without requiring an adjustment.

As explained in Lundholm and Sloan (2007), including and subsequently amor-
tizing an asset that was omitted from a company’s reported assets has no effect on 
valuation under a residual income model. Such an adjustment would increase the 
estimated equity value by adding the asset to book value at time zero but decrease the 
estimated value by an equivalent amount, which would include a) the present value of 
the asset when amortized in the future and b) the present value of a periodic capital 
charge based on the amount of the asset multiplied by the cost of equity. Expensing 
R&D, however, results in an immediately lower ROE vis-à-vis capitalizing R&D. But 
expensing R&D will result in a slightly higher ROE relative to capitalizing R&D in 
future years because this capitalized R&D is amortized. Because ROE is used in a 
number of expressions derived from the residual income model and may also be used 
in forecasting net income, the analyst should carefully consider a company’s R&D 
expenditures and their effect on long-term ROE.

Non-recurring Items
In applying a residual income model, it is important to develop a forecast of future 
residual income based on recurring items. Companies often report non-recurring 
charges as part of earnings, which can lead to overestimates and underestimates of 
future residual earnings if no adjustments are made. No adjustments to book value are 
necessary for these items, however, because non-recurring gains and losses are reflected 
in the value of assets in place. Hirst and Hopkins (2000) noted that non-recurring 
items sometimes result from accounting rules and at other times result from “strategic” 
management decisions. Regardless, they highlighted the importance of examining the 
financial statement notes and other sources for items that may warrant adjustment 
in determining recurring earnings, such as

 ■ unusual items;
 ■ extraordinary items (applicable under US GAAP but not under IFRS);
 ■ restructuring charges;
 ■ discontinued operations; and
 ■ accounting changes.

In some cases, management may record restructuring or unusual charges in every 
period. In these cases, the item may be considered an ordinary operating expense and 
may not require adjustment.

Companies sometimes inappropriately classify non-operating gains as a reduction 
in operating expenses (such as selling, general, and administrative expenses). If mate-
rial, this inappropriate classification can usually be uncovered by a careful reading of 
financial statement footnotes and press releases. Analysts should consider whether 
these items are likely to continue and contribute to residual income in time. More likely, 
they should be removed from operating earnings when forecasting residual income.

Other Aggressive Accounting Practices
Companies may engage in accounting practices that result in the overstatement of 
assets (book value) and/or overstatement of earnings. We discussed some of these 
practices in the preceding sections. Other activities that a company may engage in 
include accelerating revenues to the current period or deferring expenses to a later 
period (Schilit and Perler 2010). Both activities simultaneously increase earnings 
and book value. For example, a company might ship unordered goods to customers 
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at year-end, recording revenues and a receivable. As another example, a company 
could capitalize rather than expense a cash payment, resulting in lower expenses and 
an increase in assets.

Conversely, companies have also been criticized for the use of “cookie jar” reserves 
(reserves saved for future use), in which excess losses or expenses are recorded in 
an earlier period (for example, in conjunction with an acquisition or restructuring) 
and then used to reduce expenses and increase income in future periods. The analyst 
should carefully examine the use of reserves when assessing residual earnings. Overall, 
the analyst must evaluate a company’s accounting policies carefully and consider the 
integrity of management when assessing the inputs in a residual income model.

International Considerations
Accounting standards differ internationally. These differences result in different mea-
sures of book value and earnings internationally and suggest that valuation models 
based on accrual accounting data might not perform as well as other present value 
models in international contexts. It is interesting to note, however, that Frankel and 
Lee (1999) found that the residual income model works well in valuing companies 
on an international basis. Using a simple residual income model without any of the 
adjustments discussed here, they found that their residual income valuation model 
accounted for 70% of the cross-sectional variation of stock prices among 20 countries. 
Frankel and Lee concluded that there are three primary considerations in applying a 
residual income model internationally:

 ■ the availability of reliable earnings forecasts;
 ■ systematic violations of the clean surplus assumption; and
 ■ “poor quality” accounting rules that result in delayed recognition of value 

changes.

Analysts should expect the model to work best in situations in which earnings 
forecasts are available, clean surplus violations are limited, and accounting rules do 
not result in delayed recognition. Because Frankel and Lee found good explanatory 
power for a residual income model using unadjusted accounting data, one expects 
that if adjustments are made to the reported data to correct for clean surplus and 
other violations, international comparisons should result in comparable valuations. 
For circumstances in which clean surplus violations exist, accounting choices result in 
delayed recognition, or accounting disclosures do not permit adjustment, the residual 
income model would not be appropriate and the analyst should consider a model less 
dependent on accounting data, such as a FCFE model.

It should be noted, however, that IFRS is increasingly becoming widely used. As 
of 2019, according to AICPA (an accociation representing the accounting profession), 
approximately 120 nations and reporting jurisdictions permit or require IFRS for 
domestic listed companies, although approximately 90 countries have fully conformed 
with IFRS as promulgated by the IASB and include a statement acknowledging such 
conformity in audit reports. Furthermore, standard setters in numerous countries 
continue to work toward convergence between IFRS and home-country GAAP. In 
time, concerns about the use of different accounting standards should become less 
severe. Nonetheless, even within a single set of accounting standards, companies make 
choices and estimates that can affect valuation.
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SUMMARY
We have discussed the use of residual income models in valuation. Residual income 
is an appealing economic concept because it attempts to measure economic profit, 
which are profits after accounting for all opportunity costs of capital.

 ■ Residual income is calculated as net income minus a deduction for the cost 
of equity capital. The deduction, called the equity charge, is equal to equity 
capital multiplied by the required rate of return on equity (the cost of equity 
capital in percent).

 ■ Economic value added (EVA) is a commercial implementation of the resid-
ual income concept. EVA = NOPAT − (C% × TC), where NOPAT is net 
operating profit after taxes, C% is the percent cost of capital, and TC is total 
capital.

 ■ Residual income models (including commercial implementations) are used 
not only for equity valuation but also to measure internal corporate perfor-
mance and for determining executive compensation.

 ■ We can forecast per-share residual income as forecasted earnings per share 
minus the required rate of return on equity multiplied by beginning book 
value per share. Alternatively, per-share residual income can be forecasted 
as beginning book value per share multiplied by the difference between 
forecasted ROE and the required rate of return on equity.

 ■ In the residual income model, the intrinsic value of a share of common stock 
is the sum of book value per share and the present value of expected future 
per-share residual income. In the residual income model, the equivalent 
mathematical expressions for intrinsic value of a common stock are

   
 V  0   =  B  0   +  ∑ 

t=1
  

∞
    

 RI  t   _   (  1 + r )     t     =  B  0   +  ∑ 
t=1

  
∞

    
 E  t   − r  B  t−1  

 _   (  1 + r )     t    
     

=  B  0   +  ∑ 
t=1

  
∞

    
   (   ROE  t   − r )     B  t−1  

  ____________   (  1 + r )     t    
   

where
V0 = value of a share of stock today (t = 0)
B0 = current per-share book value of equity
Bt = expected per-share book value of equity at any time t
r = required rate of return on equity (cost of equity)
Et = expected earnings per share for period t
RIt = expected per-share residual income, equal to Et − rBt–1 or to (ROE − r) 
× Bt–1
ROET = return on equity

 ■ In the two-stage model with continuing residual income in stage two, the 
intrinsic value of a share of stock is

   V  0   =  B  0   +  ∑ 
t=1

  
T
      

 RI  t   _   (  1 + r )     t    +   
 P  T   −  B  T  

 _   (  1 + r )     T    =  B  0   +  ∑ 
t=1

  
T
      

( E  t   − r  B  t−1  )
 _   (  1 + r )     t    +   

 P  T   −  B  T  
 _   (  1 + r )     T    

   V  0   =  B  0   +  ∑ 
t=1

  
T
      

( ROE  t   − r )  B  t−1  
  ____________   (  1 + r )     t    +   

 P  T   −  B  T  
 _   (  1 + r )     T    

where
PT = expected per share price at terminal time T
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BT = expected per share book value at terminal time T
 ■ In most cases, value is recognized earlier in the residual income model com-

pared with other present value models of stock value, such as the dividend 
discount model.

 ■ Strengths of the residual income model include the following:

 ● Terminal values do not make up a large portion of the value relative to 
other models.

 ● The models use readily available accounting data.
 ● The models can be used in the absence of dividends and near-term posi-

tive free cash flows.
 ● The models can be used when cash flows are unpredictable.

 ■ Weaknesses of the residual income model include the following:

 ● The models are based on accounting data that can be subject to manipu-
lation by management.

 ● Accounting data used as inputs may require significant adjustments.
 ● The models require that the clean surplus relation holds, or that the 

analyst makes appropriate adjustments when the clean surplus relation 
does not hold.

 ■ The residual income model is most appropriate in the following cases:

 ● A company is not paying dividends or if it exhibits an unpredictable 
dividend pattern.

 ● A company has negative free cash flow many years out but is expected to 
generate positive cash flow at some point in the future.

 ● A great deal of uncertainty exists in forecasting terminal values.
 ■ The fundamental determinants or drivers of residual income are book value 

of equity and return on equity.
 ■ Residual income valuation is most closely related to P/B. When the present 

value of expected future residual income is positive (negative), the justified 
P/B based on fundamentals is greater than (less than) one.

 ■ When fully consistent assumptions are used to forecast earnings, cash flow, 
dividends, book value, and residual income through a full set of pro forma 
(projected) financial statements, and the same required rate of return on 
equity is used as the discount rate, the same estimate of value should result 
from a residual income, dividend discount, or free cash flow valuation. In 
practice, however, analysts may find one model easier to apply and possibly 
arrive at different valuations using the different models.

 ■ Continuing residual income is residual income after the forecast horizon. 
Frequently, one of the following assumptions concerning continuing residual 
income is made:

 ● Residual income continues indefinitely at a positive level. (One variation 
of this assumption is that residual income continues indefinitely at the 
rate of inflation, meaning it is constant in real terms.)

 ● Residual income is zero from the terminal year forward.
 ● Residual income declines to zero as ROE reverts to the cost of equity 

over time.
 ● Residual income declines to some mean level.
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 ■ The residual income model assumes the clean surplus relation of Bt = 
Bt–1 + Et − Dt. In other terms, the ending book value of equity equals the 
beginning book value plus earnings minus dividends, apart from ownership 
transactions.

 ■ In practice, to apply the residual income model most accurately, the analyst 
may need to do the following:

 ● adjust book value of common equity for:

 ■ off-balance-sheet items;

 ■ discrepancies from fair value; or

 ■ the amortization of certain intangible assets.

 ● adjust reported net income to reflect clean surplus accounting.
 ● adjust reported net income for non-recurring items misclassified as 

recurring items.
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PRACTICE PROBLEMS

1. Based on the following information, determine whether Vertically Integrated 
Manufacturing (VIM) earned any residual income for its shareholders:

 ■ VIM had total assets of $3,000,000, financed with twice as much debt capital 
as equity capital.

 ■ VIM’s pretax cost of debt is 6% and cost of equity capital is 10%.
 ■ VIM had EBIT of $300,000 and was taxed at a rate of 40%. 

Calculate residual income by using the method based on deducting an equity 
charge.

2. Because New Market Products (NMP) markets consumer staples, it is able to 
make use of considerable debt in its capital structure; specifically, 90% of the 
company’s total assets of $450,000,000 are financed with debt capital. Its cost 
of debt is 8% before taxes, and its cost of equity capital is 12%. NMP achieved a 
pretax income of $5.1 million in 2006 and had a tax rate of 40%. What was NMP’s 
residual income?

3. In 2020, Smithson–Williams Industries (SWI) achieved an operating profit after 
taxes of €10 million on total assets of €100 million. Half of its assets were fi-
nanced with debt with a pretax cost of 9%. Its cost of equity capital is 12%, and its 
tax rate is 40%. Did SWI achieve a positive residual income?

The following information relates to questions 
4-6

Calculate the economic value added or residual income, as requested, for each of 
the following:

4. NOPAT = $100
Beginning book value of debt = $200
Beginning book value of equity = $300
Weighted average cost of capital (WACC) = 11%
Calculate EVA.

5. Net income = €5.00
Dividends = €1.00
Beginning book value of equity = €30.00
Required rate of return on equity = 11%
Calculate residual income.

6. Return on equity = 18%
Required rate of return on equity = 12%
Beginning book value of equity = €30.00
Calculate residual income.
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The following information relates to questions 
7-8

Jim Martin is using economic value added and market value added to measure 
the performance of Sundanci. Martin uses the fiscal year 2020 information below 
for his analysis.

 ■ Adjusted net operating profit after taxes is $100 million.
 ■ Total capital is $700 million (no debt).
 ■ Closing stock price is $26.
 ■ Total shares outstanding is 84 million.
 ■ The cost of equity is 14%.

Calculate the following for Sundanci. Show your work.

7. EVA for fiscal year 2020.

8. MVA as of fiscal year-end 2020.

The following information relates to questions 
9-16

Mangoba Nkomo, CFA, a senior equity analyst with Robertson-Butler Invest-
ments, South Africa, has been assigned a recent graduate, Manga Mahlangu, to 
assist in valuations. Mahlangu is interested in pursuing a career in equity analy-
sis. In their first meeting, Nkomo and Mahlangu discuss the concept of residual 
income and its commercial applications. Nkomo asks Mahlangu to determine the 
market value added for a hypothetical South African firm using the data provided 
in Exhibit 1.

Exhibit 1: Hypothetical Firm Data (amounts in South African rand)

Current share price R25.43
Book value per share R20.00
Total shares outstanding 30 million
Cost of equity 13%
Market value of debt R55 million
Accounting book value of total capital R650 million
Intrinsic share value of equity derived from residual income model R22.00

Nkomo also shares his valuation report of the hypothetical firm with Mahlangu. 
Nkomo’s report concludes that the intrinsic value of the hypothetical firm, based 
on the residual income model, is R22.00 per share. To assess Mahlangu’s knowl-
edge of residual income valuation, Nkomo asks Mahlangu two questions about 
the hypothetical firm:

Question 1 What conclusion can we make about future residual earnings 
given the current book value per share and my estimate of intrin-
sic value per share?
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Question 2 Suppose you estimated the intrinsic value of a firm’s shares 
using a constant growth residual income model, and you found 
that your estimate of intrinsic value equaled the book value per 
share. What would that finding imply about that firm’s return on 
equity? 

Satisfied with Mahlangu’s response, Nkomo requests that Mahlangu use the 
single-stage residual income model to determine the intrinsic value of the equity 
of Jackson Breweries, a brewery and bottling company, using data provided in 
Exhibit 2.

Exhibit 2: Jackson Breweries Data (amounts in South African rand)

Constant long-term growth rate 9.5%
Constant long-term ROE 13%
Current market price per share R150.70
Book value per share R55.81
Cost of equity 11%

Nkomo also wants to update an earlier valuation of Amersheen, a food retailer. 
The valuation report, completed at the end of 2020, concluded an intrinsic value 
per share of R11.00 for Amersheen. The share price at that time was R8.25. Nko-
mo points out to Mahlangu that in late 2020, Amersheen announced a significant 
restructuring charge, estimated at R2 million, that would be reported as part of 
operating earnings in Amersheen’s 2020 annual income statement. Nkomo asks 
Mahlangu the following question about the restructuring charge:

Question 3 What was the correct way to treat the estimated R2 million 
restructuring charge in my 2020 valuation report?

Satisfied with Mahlangu’s response, Nkomo mentions to Mahlangu that Amer-
sheen recently (near the end of 2021) completed the acquisition of a chain of con-
venience stores. Nkomo requests that Mahlangu complete, as of the beginning of 
2022, an updated valuation of Amersheen under two scenarios:

Scenario 1 Estimate the value of Amersheen shares using a multistage 
residual income model with the data provided in Exhibit 3. Under 
Scenario 1, expected ROE in 2025 is 26%, but it is assumed that 
the firm’s ROE will slowly decline towards the cost of equity 
thereafter.

Scenario 2 Estimate the value of Amersheen shares using a multistage resid-
ual income model with the data provided in Exhibit 3, but assume 
that at the end of 2024, share price is expected to equal book 
value per share.

Scenario 3 

Exhibit 3: Amersheen Data (amounts in South African rand) 

Long-term growth rate starting in 2025 9.0%
Expected ROE in 2025 26%
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Current market price per share R16.55
Book value per share, beginning of 2022 R7.60
Cost of equity 10%

Persistence factor 0.70

  

  2022 2023 2024

Expected earnings per share R3.28 R3.15 R2.90
Expected dividend per share R2.46 R2.36 R2.06

9. Based on the information in Exhibit 1, the market value added of the hypothetical 
firm is closest to:

A. R65 million.

B. R113 million.

C. R168 million.

10. The most appropriate response to Nkomo’s Question 1 would be that the present 
value of future residual earnings is expected to be:

A. zero.

B. positive.

C. negative.

11. The most appropriate response to Nkomo’s Question 2 would be that the firm’s 
return on equity is:

A. equal to the firm’s cost of equity.

B. lower than the firm’s cost of equity.

C. higher than the firm’s cost of equity.

12. Based on the information in Exhibit 2, the intrinsic value per share of the equity 
of Jackson Breweries is closest to: 

A. R97.67.

B. R130.22.

C. R186.03.

13. If Nkomo’s 2020 year-end estimate of Amersheen shares’ intrinsic value was 
accurate, then Amersheen’s shares were most likely:

A. overvalued.

B. undervalued.

C. fairly valued.

14. The most appropriate treatment of the estimated restructuring charge, in re-
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sponse to Nkomo’s Question 3, would be: 

A. an upward adjustment to book value. 

B. an upward adjustment to the cost of equity.

C. to exclude it from the estimate of net income.

15. Under Scenario 1, the intrinsic value per share of the equity of Amersheen is 
closest to:

A. R13.29.

B. R15.57.

C. R16.31.

16. Under Scenario 2, the intrinsic value per share of the equity of Amersheen is 
closest to:

A. R13.29.

B. R15.57.

C. R16.31.

The following information relates to questions 
17-26

Elena Castovan is a junior analyst with Contralith Capital, a long-only equity 
investment manager. She has been asked to value three stocks on Contralith’s 
watch list: Portous, Inc. (PTU), SSX Financial (SSX), and Tantechi Ltd. (TTCI).
During their weekly meeting, Castovan and her supervisor, Ariana Beckworth, 
discuss characteristics of residual income models. Castovan tells Beckworth the 
following.

Statement 1 The present value of the terminal value in RI models is often a 
larger portion of the total intrinsic value than it is in other DCF 
valuation models.

Statement 2 The RI model’s use of accounting income assumes that the cost 
of debt capital is appropriately reflected by interest expense.

Statement 3 RI models cannot be readily applied to companies that do not 
have positive expected near-term free cash flows. 

Beckworth asks Castovan why an RI model may be more appropriate for valuing 
PTU than the dividend discount model or a free cash flow model. Castovan tells 
Beckworth that, over her five-year forecast horizon, she expects PTU to perform 
the following actions.

Reason 1 Pay dividends that are unpredictable 

Reason 2 Generatepositiveand fairly predictable free cash flows

Reason 3 Report significant amounts of other comprehensive income 
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At the conclusion of their meeting, Beckworth asks Castovan to value SSX using 
RI models. Selected financial information on SSX is presented in Exhibit 1. 

Exhibit 1: SSX Financial (SSX) Selected Financial Data

Total assets (millions) €4,000.00
Capital structure 60% debt/40% equity
EBIT (millions) €700.00
Tax rate 35.00%
Return on equity (ROE) 23.37%
Pretax cost of debta 5.20%
Cost of equity 15.00%
Market price per share €48.80
Price-to-book ratio 2.10

a Interest expense is tax-deductible.

Castovan’s final assignment is to determine the intrinsic value of TTCI using 
both a single-stage and a multistage RI model. Selected data and assumptions for 
TTCI are presented in Exhibit 2.

Exhibit 2: Tantechi Ltd. (TTCI) Selected Financial Data and 
Assumptions

Book value per share €45.25
Market price per share €126.05
Constant long-term ROE 12.00%
Constant long-term earnings growth rate 4.50%
Cost of equity 8.70%

For the multistage model, Castovan forecasts TTCI’s ROE to be higher than its 
long-term ROE for the first three years. Forecasted earnings per share and divi-
dends per share for TTCI are presented in Exhibit 3. Starting in Year 4, Castovan 
forecasts TTCI’s ROE to revert to the constant long-term ROE of 12% annually. 
The terminal value is based on an assumption that residual income per share will 
be constant from Year 3 into perpetuity. 

Exhibit 3: Tantechi Ltd. (TTCI) Forecasts of Earnings and Dividends 

  Year 1 Year 2 Year 3

Earnings per share (€) 7.82 8.17 8.54
Dividends per share (€) 1.46 1.53 1.59

Beckworth questions Castovan’s assumption regarding the implied persistence 
factor used in the multistage RI valuation. She tells Castovan that she believes 
that a persistence factor of 0.10 is appropriate for TTCI.
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17. Which of Castovan’s statements regarding residual income models is correct?

A. Statement 1

B. Statement 2

C. Statement 3

18. Which of Castovan’s reasons best justifies the use of a residual income model to 
value PTU?

A. Reason 1

B. Reason 2

C. Reason 3

19. The forecasted item described in Reason 3 will most likely affect:

A. earnings per share.

B. dividends per share.

C. book value per share.

20. Based on Exhibit 1, residual income for SSX is closest to:

A. €40.9 million.

B. €90.2 million.

C. €133.9 million.

21. Based on Exhibit 1 and the single-stage residual income model, the implied 
growth rate of earnings for SSX is closest to:

A. 5.8%.

B. 7.4%.

C. 11.0%.

22. Based on the single-stage RI model and Exhibit 2, Castovan should conclude that 
TTCI is:

A. undervalued.

B. fairly valued.

C. overvalued.

23. Based on Exhibit 2, the justified price-to-book ratio for TTCI is closest to:

A. 1.79.

B. 2.27.

C. 2.79.

24. Based on Exhibits 2 and 3 and the multistage RI model, Castovan should estimate 
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the intrinsic value of TTCI to be closest to:

A. €54.88.

B. €83.01.

C. €85.71.

25. The persistence factor suggested by Beckworth will lead to a multistage value 
estimate of TTCI’s shares that is:

A. less than Castovan’s multistage value estimate.

B. equal to Castovan’s multistage value estimate.

C. greater than Castovan’s multistage value estimate.

26. The best justification for Castovan to use Beckworth’s suggested persistence fac-
tor is that TTCI has:

A. a low dividend payout.

B. extreme accounting rates of return.

C. a strong market leadership position.

27. Use the following information to estimate the intrinsic value of VIM’s common 
stock using the residual income model:

 ■ VIM had total assets of $3,000,000, financed with twice as much debt capital 
as equity capital.

 ■ VIM’s pretax cost of debt is 6% and cost of equity capital is 10%.
 ■ VIM had EBIT of $300,000 and was taxed at a rate of 40%. EBIT is expected 

to continue at $300,000 indefinitely.
 ■ VIM’s book value per share is $20.
 ■ VIM has 50,000 shares of common stock outstanding.

28. Palmetto Steel, Inc. (PSI) maintains a dividend payout ratio of 80% because of 
its limited opportunities for expansion. Its return on equity is 15%. The required 
rate of return on PSI equity is 12%, and its long-term growth rate is 3%. Compute 
the justified P/B based on forecasted fundamentals, consistent with the residual 
income model and a constant growth rate assumption.

The following information relates to questions 
29-30

Protected Steel Corporation (PSC) has a book value of $6 per share. PSC is 
expected to earn $0.60 per share forever and pays out all of its earnings as divi-
dends. The required rate of return on PSC’s equity is 12%. Calculate the value of 
the stock using the following:

29. Dividend discount model.

30. Residual income model.
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The following information relates to questions 
31-32

Notable Books (NB) is a family controlled company that dominates the retail 
book market. NB has book value of $10 per share, is expected to earn $2.00 per 
share forever, and pays out all of its earnings as dividends. Its required return on 
equity is 12.5%. Value the stock of NB using the following:

31. Dividend discount model.

32. Residual income model.

The following information relates to questions 
33-35

Simonson Investment Trust International (SITI) is expected to earn $4.00, $5.00, 
and $8.00 per share for the next three years. SITI will pay annual dividends of 
$2.00, $2.50, and $20.50 in each of these years. The last dividend includes a liq-
uidating payment to shareholders at the end of Year 3 when the trust terminates. 
SITI’s book value is $8 per share and its required return on equity is 10%.

33. What is the current value per share of SITI according to the dividend discount 
model?

34. Calculate per-share book value and residual income for SITI for each of the 
next three years and use those results to find the stock’s value using the residual 
income model.

35. Calculate return on equity and use it as an input to the residual income model to 
calculate SITI’s value.

36. Foodsco Incorporated (FI), a leading distributor of food products and materials 
to restaurants and other institutions, has a remarkably steady track record in 
terms of both return on equity and growth. At year-end 2017, FI had a book value 
of $30 per share. For the foreseeable future, the company is expected to achieve 
a ROE of 15% (on trailing book value) and to pay out one-third of its earnings in 
dividends. The required return is 12%. Forecast FI’s residual income for the year 
ending 31 December 2022.

The following information relates to questions 
37-39

Thales S.A. (Paris: HO.PA) has a current stock price of €98.73. It also has book 
value per share of €26.83. and a P/B of 3.68. Assume that the single-stage growth 
model is appropriate for valuing the company. Thales S.A.’s adjusted beta is 0.68, 
the risk-free rate is 4.46%, and the equity risk premium is 5.50%.

37. If the growth rate is 5.50% and the ROE is 20%, what is the justified P/B for 
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Thales?

38. If the growth rate is 5.50%, what ROE is required to yield Thales S.A.’s current 
P/B?

39. If the ROE is 20%, what growth rate is required for Thales to have its current P/B?

40. Retail fund manager Seymour Simms is considering the purchase of shares in 
upstart retailer Hottest Topic Stores (HTR). The current book value of HTS is 
$20 per share, and its market price is $35. Simms expects long-term ROE to be 
18%, long-term growth to be 10%, and cost of equity to be 14%. What conclusion 
would you expect Simms to arrive at if he uses a single-stage residual income 
model to value these shares?  

41. Dayton Manufactured Homes (DMH) builds prefabricated homes and mobile 
homes. Favorable demographics and the likelihood of slow, steady increases in 
market share should enable DMH to maintain its ROE of 15% and growth rate 
of 10% through time. DMH has a book value of $30 per share and the required 
rate of return on its equity is 12%. Compute the value of its equity using the 
single-stage residual income model.

42. Use the following inputs and the finite horizon form of the residual income mod-
el to compute the value of Southern Trust Bank (STB) shares as of 31 December 
2020:

 ■ ROE will continue at 15% for the next five years (and 10% thereafter) with all 
earnings reinvested (no dividends paid).

 ■ Cost of equity equals 10%.
 ■ B0 = $10 per share (at year-end 2020).
 ■ Premium over book value at the end of five years will be 20%.

The following information relates to questions 
43-46

Shunichi Kobayashi is valuing Procter & Gamble Company (NYSE: PG). Ko-
bayashi has made the following assumptions:

 ■ Book value per share is estimated at $21.30 on 31 March 2019.
 ■ EPS will be 18% of the beginning book value per share for the next eight 

years.
 ■ Cash dividends paid will be 70% of EPS.
 ■ At the end of the eight-year period, the market price per share will be four 

times the book value per share.
 ■ The beta for PG is 0.50, the risk-free rate is 2.0%, and the equity risk pre-

mium is 6.2%.

The current market price of PG is $107.50, which indicates a current P/B of 5.05.

43. Prepare a table that shows the beginning and ending book values, net income, 
and cash dividends annually for the eight-year period.

44. Estimate the residual income and the present value of residual income for the 
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eight years.

45. Estimate the value per share of PG stock using the residual income model.

46. Estimate the value per share of PG stock using the dividend discount model. How 
does this value compare with the estimate from the residual income model?

47. Consider the following information about Industrias Gómez.

 ■ Current book value per share is €20.00.
 ■ Expected earnings per share for the next five years are €1.50, €2.50, €3.50, 

€4.50, and €5.50.
 ■ Dividends per share are projected to be €1.00 for the first three years and 

€2.00 for the last two years.
 ■ The terminal share price (at the end of Year 5) is expected to be 14× trailing 

earnings.
 ■ The required rate of return on equity is 9%.
 ■ Estimate the residual income each year, the terminal residual value, and 

the value per share of Industrias Gómez shares using the residual income 
model.

 ■ Estimate the value per share of Industrias Gómez shares using the dividend 
discount model.

48. Lendex Electronics (LE) had a great deal of turnover of top management for sev-
eral years and was not followed by analysts during this period of turmoil. Because 
the company’s performance has been improving steadily for the past three years, 
technology analyst Stephanie Kent recently reinitiated coverage of LE. A meeting 
with management confirms Kent’s positive impression of LE’s operations and 
strategic plan. Kent decides LE merits further analysis.
Careful examination of LE’s financial statements revealed that the compa-
ny had negative other comprehensive income from changes in the value of 
available-for-sale securities in each of the past five years. How, if at all, should this 
observation about LE’s other comprehensive income affect the figures that Kent 
uses for the company’s ROE and book value for those years?
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SOLUTIONS

1. Yes, VIM earned a positive residual income of $8,000.

EBIT $300,000  
Interest 120,000  ($2,000,000 × 6%)
Pretax income $180,000  
Tax expense 72,000  

Net income $108,000  

 Equity charge = Equity capital × Required return on equity

  = (1/3)($3,000,000) × 0.10

  = $1,000,000 × 0.10 = $100,000

 Residual income = Net income – Equity charge

  = $108,000 – $100,000 = $8,000

2. In this problem (unlike Problems 1 and 2), interest expense has already been 
deducted in arriving at NMP’s pretax income of $5.1 million.
Therefore,

Net income = Pretax income × (1 – Tax rate) 
= $5.1 million × (1 – 0.4) 
= $5.1 × 0.6 = $3.06 million

Equity charge = Total equity × Cost of equity capital 
= (0.1 × $450 million) × 12% 
= $45 million × 0.12 = $5,400,000

Residual income = Net income – Equity charge 
= $3,0600,000 - $5,400,000 = –$2,340,000 

NMP had negative residual income of −$2,340,000.

3. To achieve a positive residual income, a company’s net operating profit after taxes 
as a percentage of its total assets can be compared with its weighted average cost 
of capital. For SWI,

 NOPAT/Assets = €10 million/€100 million = 10%

 WACC = Percent of debt × After-tax cost of debt + Percent of equity × 
Cost of equity

  = (0.5)(0.09)(0.6) + (0.5)(0.12)

  = (0.5)(0.054) + (0.5)(0.12) = 0.027 + 0.06 = 0.087

  = 8.7%

Therefore, SWI’s residual income was positive. Specifically, residual income 
equals €1.3 million [(0.10 − 0.087) × €100 million].
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4.   
EVA = NOPAT − WACC × Beginning book value of assets

      
= $100 −    (  11% )     ×    (  $200 + $300 )     = $100 −    (  11% )        (  $500 )     = $45

  

5.   
 RI  t   =  E  t   − r  B  t−1  

   
=  €5.00 −    (  11% )        (  €30.00 )     =  €5.00 − €3.30 =  €1.70

  

6.    RI  t   =    (   ROE  t   − r )     ×  B  t−1     
=    (  18 %  − 12% )     ×    (  €30 )     =  €1.80

  

7. Economic value added = Net operating profit after taxes − (Cost of capital × Total 
capital) = $100 million − (14% × $700 million) = $2 million. In the absence of 
information that would be required to calculate the weighted average cost of debt 
and equity, and given that Sundanci has no long-term debt, the only capital cost 
used is the required rate of return on equity of 14%.

8. Market value added = Market value of capital − Total capital = $26 stock price × 
84 million shares − $700 million = $1,484,000,000.
Market value added per share = $1,484,000,000 / 84 million shares= $17.67 per 
share.

9. C is correct. Market value added equals the market value of firm minus total 
accounting book value of total capital. 

 Market value added = Market value of company – Accounting book value of 
total capital

 Market value of firm = Market value of debt + Market value of equity

 Market value of firm = R55 million + (30,000,000 × R25.43)

 Market value of firm = R55 million + R762.9 million = R817.9 million

 Market value added = R817.9 million – R650 million = R167.9 million, or 
approximately R168 million. 

10. B is correct. The intrinsic value of R22.00 is greater than the current book value 
of R20.00. The residual income model states that the intrinsic value of a stock 
is its book value per share plus the present value of expected (future) per share 
residual income. The higher intrinsic value per share, relative to book value per 
share, indicates that the present value of expected per share residual income is 
positive.

11. A is correct because the intrinsic value is the book value per share, B0,plus the 
expected residual income stream, or B0 + [(ROE – r)B0/(r – g)]. If ROE equals 
the cost of equity (r), then V0 = B0. This implies that ROE is equal to the cost of 
the equity, and therefore there is no residual income contribution to the intrinsic 
value. As a result, intrinsic value would be equal to book value. 

12. B is correct. With a single-stage residual income (RI) model, the intrinsic value, 
V0, is calculated assuming a constant return on equity (ROE) and a constant 
earnings growth (g).

   

 V  0   =  B  0   +  B  0      (  ROE − r )   _  (  r − g )    

    V  0   = R55.81 + R55.81   (  0.13 − 0.11 )   _  (  0.11 − 0.095 )    
    

 V  0   = R130.22
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13. B is correct. The share price of R8.25 was lower than the intrinsic value of R11.00. 
Shares are considered undervalued when the current share price is less than 
intrinsic value per share.

14. C is correct. The restructuring charge is a non-recurring item and not indica-
tive of future earnings. In applying a residual income model, it is important to 
develop a forecast of future residual income based on recurring items. Using the 
net income reported in Amersheen’s 2020 net income statement to model sub-
sequent future earnings, without adjustment for the restructuring charge, would 
understate the firm’s future earnings. By upward adjusting the firm’s net income, 
by adding back the R2 million restructuring charge to reflect the fact that the 
charge is non-recurring, future earnings will be more accurately forecasted.

15. C is correct. The multistage residual income model results in an intrinsic value of 
R16.31.
This variation of the multistage residual income model, in which residual income 
fades over time, is:

   V  0   =  B  0   +  ∑ 
t=1

  
T−1

      
 (   E  t   − r  B  t−1   )  

 _   (  1 + r )     t    +   
 (   E  T   − r  B  T−1   )  

  ________________     (  1 + r − ω )      (  1 + r )     T−1    

where ω is the persistence factor.
The first step is to calculate residual income per share for years 2022–2025:

  2022 2023 2024 2025

Beginning book value 
per share

R7.60 (given) R7.60 + R3.28 – R2.46 
= R8.42

R8.42 + R3.15 – R2.36 
= R9.21

R9.21 + 2.90 – R2.06  
= R10.05

ROE R3.28/R7.60  
= 0.4316

R3.15/R8.42  
= 0.3741

R2.90/R9.21  
= 0.3149

26% (given)

Retention rate 1 – (R2.46/R3.28) 
= 0.25

1 – (R2.36/R3.15) 
 = 0.2508

1 – (R2.06/R2.90)  
= 0.2897

N/A

Growth rate 0.4316 × 0.25 
=0.1079

0.3741 × 0.2508 
= 0.0938

0.3149 × 0.2897 
= 0.0912

9% (given)

Equity charge per 
share

R7.60 × 0.10  
= R0.76

R8.42 × 0.10  
= R0.842

R9.21 × 0.10  
= R0.921

R10.05 × 0.10  
= R1.005

Residual income per 
share

R3.28 – R0.76  
= R2.52

R3.15 – R0.842  
= R2.31

R2.90 – 0.921 
= R1.98

[0.26 × R10.05] – R1.005  
= R1.608

ROE = Earnings/Book value
Growth rate = ROE × Retention rate
Retention rate = 1 – (Dividends/Earnings)
Book valuet = Book valuet–1 + Earningst–1 – Dividendst–1
Residual income per share = EPS – Equity charge per share
Equity charge per share = Book value per sharet × Cost of equity
Using the residual income per share for 2015 of R1.608, the second step is to 
calculate the present value of the terminal value: 

  PV of Terminal Value =   R1.608  __________________     (  1 + 0.10 − 0.70 )      (  1.10 )     3    = R3.0203 

Then, intrinsic value per share is:

   V  0   = R7.60 +   R2.52 _  (  1.10 )     +   R2.31 _   (  1.10 )     2    +   R1.98 _   (  1.10 )     3    + R3.0203 = R16.31 

16. A is correct. The multistage residual income model results in an intrinsic value of 
R13.29. The multistage residual income model, is:
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   V  0   =  B  0   +  ∑ 
t=1

  
T
      

 (   E  t   − r  B  t−1   )  
 _   (  1 + r )     t    +   

 (   P  T   −  B  T   )  
 _   (  1 + r )     T    

The first step is to calculate residual income per share for years 2022–2024:

  2022 2023 2024
Beginning book value per 
share

R7.60 (given) R7.60 + R3.28 – R2.46  
= R8.42 

R8.42 + R3.15 – R2.36  
= R9.21

ROE R3.28/R7.60 = 0.4316 R3.15/R8.42 = 0.3741 R2.90/R9.21 = 0.3149
Retention rate 1 – (R2.46/R3.28) = 0.25 1 – (R2.36/R3.15) = 0.2508 1 – (R2.06/R2.90) = 0.2897
Growth rate 0.4316 × 0.25=0.1079 0.3741 × 0.2508 = 0.0938 0.3149 × 0.2897= 0.0912
Equity charge per share R7.60 × 0.10 = R0.76 R8.42 × 0.10 = R0.842 R9.21 × 0.10 = R0.921
Residual income per share R3.28 – R0.76 = R2.52 R3.15 – R0.842 = R2.31 R2.90 – 0.921= R1.98

ROE = Earnings/Book value
Growth rate = ROE × Retention rate
Retention rate = 1 – (Dividends/Earnings)
Book valuet = Book valuet–1 + Earningst–1 – Dividendst–1
Residual income per share = EPS – Equity charge per share
Equity charge per share = Book value per sharet × Cost of equity
Under Scenario 2, at the end of 2024, it is assumed that share price will be equal 
to book value per share. This results in the second term in the equation above, 
the present value of the terminal value, being equal to zero.
Then, intrinsic value per share is:

   V  0   = R7.60 +   R2.52 _  (  1.10 )     +   R2.31 _   (  1.10 )     2    +   R1.98 _   (  1.10 )     3    = R13.29 

17. B is correct. The residual income model’s use of accounting income assumes that 
the cost of debt capital is reflected appropriately by interest expense. 

18. A is correct. Dividend payments are forecasted to be unpredictable over Casto-
van’s five-year forecast horizon. A residual income model is appropriate when a 
company does not pay dividends or when its dividends are not predictable, which 
is the case for PTU. 

19. C is correct. Other comprehensive income bypasses the income statement and 
goes directly to the statement of stockholders’ equity (which is a violation of 
the clean surplus relationship). Therefore, book value per share for PTU will be 
affected by forecasted OCI.

20. C is correct. The residual income can be calculated using net income and the 
equity charge or using net operating profit after taxes and the total capital charge. 

 Residual income = Net income – Equity charge

Calculation of Net Income (values in millions):

EBIT €700.0    
Less Interest expense €124.8   (= €4,000 × 0.60 × 0.052)
Pretax income €575.2    
Less Income tax expense €201.3   (= €575.20 × 0.35)

Net income €373.9    

 Equity charge = Total assets × Equity weighting × Cost of equity 
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 Equity charge = €4,000 million × 0.40 × 0.15 = €240 million

Therefore, residual income = €373.9 million – €240 million = €133.9 million.
Alternatively, residual income can be calculated from NOPAT as follows.

 Residual income = NOPAT – Total capital charge

 NOPAT = EBIT × (1 – Tax rate) 

 NOPAT = €700 million × (1 – 0.35) = €455 million

The total capital charge is as follows.

 Equity charge = Total assets × Equity weighting × Cost of equity 

  = €4,000 million × 0.40 × 0.15

  = €240 million

 Debt charge = Total assets × Debt weighting × Pretax cost of debt × (1 – 
Tax rate)

  = €4,000 million × 0.60 × 0.052(1 – 0.35)

  = €81.1 million

 Total capital charge = €240 million + €81.1 million

  = €321.1 million

Therefore, residual income = €455 million – €321.1 million = €133.9 million. 

21. B is correct. The implied growth rate of earnings from the single-stage RI model 
is calculated by solving for g in the following equation:

   V  0   =  B  0   +    (    ROE − r _ r − g   )     B  0   

Book value per share can be calculated using the given price-to-book ratio and 
market price per share as follows.

 Book value per share (B0) = Market price per share/Price-to-book ratio

  = €48.80/2.10 = €23.24

Then, solve for the implied growth rate.

  €48.80 = €23.24 +    (    0.2337 − 0.15 _ 0.15 − g   )    €23.24 

 g = 7.4% 

22. C is correct. Using the single-stage RI model, the intrinsic value of TTCI is calcu-
lated as

   
 V  0   =  B  0   +    (    ROE − r _ r − g   )     B  0  

    = €45.25 +    (    0.12 − 0.087 _ 0.087 − 0.045   )    €45.25    

= €80.80

   

The intrinsic value of €80.80 is less than the market price of €126.05, so Castovan 
should conclude that the stock is overvalued. 

23. A is correct. The justified price-to-book ratio is calculated as
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  P _ B   = 1 +    (    ROE − r _ r − g   )    

   
= 1 +    (    0.12 − 0.087 _ 0.087 − 0.045   )     = 1.79

  

24. C is correct. Residual income per share for the next three years is calculated as 
follows.

  Year 1 Year 2 Year 3

Beginning book value per share 45.25 51.61 58.25
Earnings per share 7.82 8.17 8.54
Less dividends per share 1.46 1.53 1.59
Change in retained earnings 6.36 6.64 6.95
Ending book value per share 51.61 58.25 65.20
Earnings per share 7.82 8.17 8.54
Less per share equity charge* 3.94 4.49 5.07
Residual income 3.88 3.68 3.47

* Per share equity charge = Beginning book value per share × Cost of equity
Year 1 per share equity charge = 45.25 × 0.087 = 3.94
Year 2 per share equity charge = 51.61 × 0.087 = 4.49
Year 3 per share equity charge = 58.25 × 0.087 = 5.07

Because Castovan forecasts that residual income per share will be constant into 
perpetuity, equal to Year 3 residual income per share, the present value of the 
terminal value is calculated using a persistence factor of 1.

 Present value of terminal value =    8.54 −    (  0.087 × 58.25 )      ____________________     (  1 + 0.087 − 1 )      (  1 + 0.087 )     2    

  =    3.47 ____________     (  0.087 )      (  1.087 )     2    

  = 33.78

So, the intrinsic value of TTCI is then calculated as follows.

   V  0   = €45.25 +   3.88 _ 1.087   +   3.68 _  1.087   2    + 33.78 = €85.71 

25. A is correct. In Castovan’s multistage valuation, she assumes that TTCI’s residual 
income will remain constant in perpetuity after Year 3. This perpetuity assump-
tion implies a persistence factor of 1 in the calculation of the terminal value. A 
persistence factor of 0.10 indicates that TTCI’s residual income is forecasted to 
decline at an average rate of 90% per year. This assumption would lead to a lower 
valuation than Castovan’s multistage value estimate, which assumes that residual 
income will remain constant in perpetuity after Year 3. 

26. B is correct. Beckworth’s suggested persistence factor for TTCI is 0.10, which is 
quite low. Companies with extreme accounting rates of return typically have low 
persistence factors. Companies with strong market leadership positions and low 
dividend payouts are likely to have high persistence factors. 

27. According to the residual income model, the intrinsic value of a share of com-
mon stock equals book value per share plus the present value of expected future 
per-share residual income. Book value per share was given as $20. If we note that 
debt is $2,000,000 [(2/3)($3,000,000)] so that interest is $120,000 ($2,000,000 × 
6%), VIM’s residual income is $8,000, which is calculated (as in Problem 1) as 
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follows:

 Residual income = Net income – Equity charge

  = [(EBIT – Interest)(1 – Tax rate)] – [(Equity capital)
(Required return on equity)]

  = [($300,000 – $120,000)(1 – 0.40)] – [($1,000,000)(0.10)]

  = $108,000 – $100,000

  = $8,000

Therefore, residual income per share is $0.16 per share ($8,000/50,000 shares). 
Because EBIT is expected to continue at the current level indefinitely, the expect-
ed per-share residual income of $0.16 is treated as a perpetuity. The present value 
of $0.16 is discounted at the required return on equity of 10%, so the present 
value of the residual income is $1.60 ($0.16/0.10).

 Intrinsic value = Book value per share + 
PV of expected future income per-share residual income

  = $20 + $1.60 = $21.60

28. With g = b × ROE = (1 − 0.80) (0.15) = (0.20) (0.15) = 0.03,

 P/B = (ROE – g)/(r – g)

  = (0.15 – 0.03)/(0.12 – 0.03)

  = 0.12/0.09 = 1.33

or

 P/B = 1 + (ROE – r)/(r – g)

  = 1 + (0.15 – 0.12)/(0.12 – 0.03)

  = 1.33

29. Because the dividend is a perpetuity, the no-growth form of the DDM is applied 
as follows:

 V0 = D/r

  = $0.60/0.12 = $5 per share

30. According to the residual income model, V0 = Book value per share + Present 
value of expected future per-share residual income.
Residual income is calculated as:

 RIt = E – rBt–1

  = $0.60 – (0.12)($6) = –$0.12

Present value of perpetual stream of residual income is calculated as:

 RIt/r = –$0.12/0.12 = –$1.00

The value is calculated as:

 V0 = $6.00 – $1.00 = $5.00 per share
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31. According to the DDM, V0 = D/r for a no-growth company.

 V0 = $2.00/0.125 = $16 per share

32. Under the residual income model, V0 = B0 + Present value of expected future 
per-share residual income.
Residual income is calculated as:

 RIt = E – rBt–1

  = $2 – (0.125)($10) = $0.75

Present value of stream of residual income is calculated as:

 RIt/r = 0.75/0.125 = $6

The value is calculated as:

 V0 = $10 + $6 = $16 per share

33.   
 V  0   = Present value of the future dividends

     = $2 / 1.10 + $2.50 /   (  1.1 )     2  + $20.50 /   (  1.1 )     3      
= $1.818 + $2.066 + $15.402 = $19.286

   

34. The book values and residual incomes for the next three years are as follows:

Year 1   2   3

Beginning book value $ 8.00   $10.00   $12.50
Retained earnings (Net income − Dividends) 2.00   2.50   (12.50)
Ending book value $10.00   $12.50   $ 0.00
           
Net income $ 4.00   $ 5.00   $ 8.00
Less equity charge (r × Book value) 0.80   1.00   1.25

Residual income $ 3.20   $ 4.00   $ 6.75

Under the residual income model,

 V0 = B0 + Present value of expected future per-share residual income

 V0 = $8.00 + $3.20/1.1 + $4.00/(1.1)2 + $6.75/(1.1)3

 V0 = 8.00 + $2.909 + $3.306 + $5.071 = $19.286

35. 

Year 1 2 3

Net income (NI) $4.00 $5.00 $8.00
Beginning book value (BV) 8.00 10.00 12.50
Return on equity (ROE) = NI/BV 50% 50% 64%
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Year 1 2 3

ROE − r 40% 40% 54%
Residual income (ROE − r) × BV $3.20 $4.00 $6.75

Under the residual income model,

 V0 = B0 + Present value of expected future per-share residual income

 V0 = $8.00 + $3.20/1.1 + $4.00/(1.1)2 + $6.75/(1.1)3

 V0 = 8.00 + $2.909 + $3.306 + $5.071 = $19.286

36. 

Year 2018 2019 2022

Beginning book value $30.00 $33.00 $43.92
Net income = ROE × Book value 4.50 4.95 6.59
Dividends = payout × Net income 1.50 1.65 2.20
Equity charge (r × Book value) 3.60 3.96 5.27
Residual income = Net income − Equity charge 0.90 0.99 1.32
Ending book value $33.00 $36.30 $48.32

The table shows that residual income in Year 2018 is $0.90, which equals Be-
ginning book value × (ROE − r) = $30 × (0.15 − 0.12). The Year 2019 column 
shows that residual income grew by 10% to $0.99, which follows from the fact 
that growth in residual income relates directly to the growth in net income as 
this example is configured. When both net income and dividends are a function 
of book value and return on equity is constant, then growth, g, can be predicted 
from (ROE)(1 − Dividend payout ratio). In this case, g = 0.15 × (1 − 0.333) = 0.10 
or 10%. Net income and residual income will grow by 10% annually.
Therefore, residual income in Year 2022 = (Residual income in Year 2018) × (1.1)4 
= 0.90 × 1.4641 = $1.32.

37. The justified P/B can be found with the following formula:

    
 P  0  

 _  B  0     = 1 +   ROE − r _ r − g   

ROE is 20%, g is 5.5%, and r is 8.2% [RF + βi[E(RM) − RF] = 4.46% + (0.68)(5.5%)]. 
Substituting in the values gives a justified P/B of

    
 P  0  

 _  B  0     = 1 +   0.20 − 0.082 _ 0.082 − 0.055   = 5.37 

The assumed parameters give a justified P/B of 5.37, slightly above the current 
P/B of 3.68.

38. To find the ROE that would result in a P/B of 3.68, we substitute 3.68, r, and g 
into the following equation:

    
 P  0  

 _  B  0     = 1 +   ROE − r _ r − g   

This yields
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  3.68 = 1 +   ROE − 0.082 _ 0.082 − 0.055   

Solving for ROE requires several steps to finally derive a ROE of 0.15435 or 
15.4%. This value of ROE is consistent with a P/B of 3.68.

39. To find the growth rate that would result with a P/B of 3.68, use the expression 
given in Part B, but solve for g instead of ROE:

    
 P  0  

 _  B  0     = 1 +   ROE − r _ r − g   

Substituting in the values gives:

  3.68 = 1 +   0.20 − 0.082 _ 0.082 − g   

The growth rate g is 0.03797, or 3.8%. If we assume that the single-stage growth 
model is applicable to Thales, the current P/B and current market price can be 
justified with values for ROE or g that are quite a bit lower than the starting val-
ues of 20% and 5.5%, respectively.

40.     
 V  0   =  B  0   +    (  ROE − r )     B  0   /    (  r − g )    

    = $20 +    (  0.18 − 0.14 )       (  $20 )     /    (  0.14 − 0.10 )         
= $20 + $20 = $40

   

Given that the current market price is $35 and the estimated value is $40, Simms 
will probably conclude that the shares are somewhat undervalued.

41.     
 V  0   =  B  0   +    (  ROE − r )     B  0   /    (  r − g )    

    = $30 +    (  0.15 − 0.12 )       (  $30 )     /    (  0.12 − 0.10 )         
= $30 + $45 = $75 per share

   

42.   

Year
Net Income 

(Projected)
Ending Book 

Value ROE (%)
Equity Charge (in 

Currency)
Residual 

Income PV of RI

2020   $10.00        
2021 $1.50 11.50 15 $1.00 $0.50 $0.45
2022 1.73 13.23 15 1.15 0.58 0.48
2023 1.99 15.22 15 1.32 0.67 0.50
2024 2.29 17.51 15 1.52 0.77 0.53
2025 2.63 20.14 15 1.75 0.88 0.55
            $2.51

Using the finite horizon form of residual income valuation,

 V0 = B0 + Sum of discounted RIs + Premium (also discounted to present)

  = $10 + $2.51 + (0.20)(20.14)/(1.10)5

  = $10 + $2.51 + $2.50 = $15.01

43. Columns (a) through (d) in the table show calculations for beginning book value, 
net income, dividends, and ending book value.
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  (a) (b) (c) (d) (e) (f)

Year
Beginning 
Book Value

Net 
Income Dividends

Ending Book 
Value

Residual 
Income PV of RI

1 $21.300 $3.834 $2.684 $22.450 $2.748 $2.614
2 22.450 4.041 2.829 23.663 2.896 2.622
3 23.663 4.259 2.981 24.940 3.052 2.629
4 24.940 4.489 3.142 26.287 3.217 2.637
5 26.287 4.732 3.312 27.707 3.391 2.644
6 27.707 4.987 3.491 29.203 3.574 2.652
7 29.203 5.256 3.680 30.780 3.767 2.659
8 30.780 5.540 3.878 32.442 3.971 2.667
Total           $21.125

For each year, net income is 18% of beginning book value. Dividends are 70% 
of net income. The ending book value equals the beginning book value plus net 
income minus dividends.

44. Column (e) of the table in Part A shows Residual income, which equals Net in-
come – Cost of equity (%) × Beginning book value.
To find the cost of equity, use the CAPM:

 r = RF + βi[E(RM) – RF] = 2% + (0.50)(6.2%) = 5.1%

For Year 1 in the table,

 Residual income = RIt = E – rBt–1

  = 3.834 – (5.1%)(21.30)

  = 3.834 – 1.086 = $2.748

This same calculation is repeated for Years 2 through 8.
Column (f ) of the table gives the present value of the calculated residual income, 
discounted at 5.1%.

45. To find the stock value with the residual income method, use this equation:

   V  0   =  B  0   +  ∑ 
t=1

  
T
    
 (   E  t   − r  B  t−1   )  

 _   (  1 + r )     t   +   
 P  T   −  B  T  

 _   (  1 + r )     T    

 ■ In this equation, B0 is the current book value per share of $21.30.
 ■ The second term, the sum of the present values of the eight years’ residual 

income is shown in the table, $21.125.
 ■ To estimate the final term, the present value of the excess of the termi-

nal stock price over the terminal book value, use the assumption that the 
terminal stock price is assumed to be 4.0× the terminal book value. So, by 
assumption, the terminal stock price is $129.767 [PT = 4.0(32.442)]. PT − BT 
is $97.325 (129.767 − 32.442), and the present value of this amount dis-
counted at 5.1% for eight years is $65.374.

 ■ Summing the relevant terms gives a stock price of $107.799 (V0 = 21.30 + 
21.125 + 65.374).

46. The appropriate DDM expression expresses the value of the stock as the sum of 

© CFA Institute. For candidate use only. Not for distribution.



Solutions 405

the present value of the dividends plus the present value of the terminal value:

   V  0   =  ∑ 
t=1

  
T
    

 D  t   _   (  1 + r )     t   +   
 P  T  
 _   (  1 + r )     T    

Discounting the dividends from the table shown in the solution to Part A above 
at 5.10% gives:

Year Dividend PV of Dividend

1 $2.684   2.554  
2 2.829   2.561  
3 2.981   2.568  
4 3.142   2.575  
5 3.312   2.583  
6 3.491   2.590  
7 3.680   2.598  
8 3.878   2.605  
All     $20.634  

 ■ The present value of the eight dividends is $20.634. The estimated terminal 
stock price, calculated in the solution to Part C above is $129.767, which 
equals $87.165 discounted at 5.1% for eight years.

 ■ The value for the stock, the present value of the dividends plus the present 
value of the terminal stock price, is V0 = 20.634 + 87.165 = $107.799.

 ■ The stock values estimated with the residual income model and the dividend 
discount model are identical. Because they are based on similar financial 
assumptions, this equivalency is expected. Even though the two models 
differ in their timing of the recognition of value, their final results are the 
same.

47. 

A. The value found with the residual income model is:

Year
Beginning 

BV
Net 

Income Dividends
Ending 

BV
Residual 
Income

PV of Resid-
ual Income

1 20.00 1.50 1.00 20.50 –0.300 –0.275
2 20.50 2.50 1.00 22.00 0.655 0.551
3 22.00 3.50 1.00 24.50 1.520 1.174
4 24.50 4.50 2.00 27.00 2.295 1.626
5 27.00 5.50 2.00 30.50 3.070 1.995
             
      Sum PVRI 5.071
      Terminal PT – BT 46.500  
      PV of PT – BT 30.222
      B0   20.000

      Total value:   €55.293
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Residual income each year is Net income – 0.09 × (Beginning BV). The PV 
of residual income is found by discounting at 9%. The terminal price is 14 × 
EPS in Year 5, or 14 × 5.50 = €77.00. The terminal residual value is PT – BT 
= 77.00 – 30.50 = €46.50. Discounted at 9%, the PV of €46.50 is €30.222. 
The value per share is B0 + PV of residual income + PV of terminal residual 
value, which is €55.293.

B. The value found with the dividend discount model is as follows:

Year Dividend or Price PV of Dividend or Price

1 1.00 0.917
2 1.00 0.842
3 1.00 0.772
4 2.00 1.417
5 2.00 1.300
5 77.00 50.045

  Total PV €55.293

The values per share found with the DDM and the residual income model 
are an identical €55.293.

48. When such items as changes in the value of available-for-sale securities bypass 
the income statement, they are generally assumed to be nonoperating items that 
will fluctuate from year to year, although averaging to zero in a period of years. 
The evidence suggests, however, that changes in the value of available-for-sale 
securities are not averaging to zero but are persistently negative. Furthermore, 
these losses are bypassing the income statement. It appears that the company is 
either making an inaccurate assumption or misleading investors in one way or 
another. Accordingly, Kent might adjust LE’s income downward by the amount 
of loss for other comprehensive income for each of those years. ROE would then 
decline commensurately. LE’s book value would not be misstated because the 
decline in the value of these securities was already recognized and appears in the 
shareholders’ equity account “Accumulated Other Comprehensive Income.” 
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Private Company Valuation

LEARNING OUTCOMES
Mastery The candidate should be able to:

contrast important public and private company features for valuation 
purposes
describe uses of private business valuation and explain key areas of 
focus for financial analysts
explain cash flow estimation issues related to private companies and 
adjustments required to estimate normalized earnings
explain factors that require adjustment when estimating the discount 
rate for private companies
compare models used to estimate the required rate of return to 
private company equity (for example, the CAPM, the expanded 
CAPM, and the build-up approach)
explain and evaluate the effects on private company valuations of 
discounts and premiums based on control and marketability
explain the income, market, and asset-based approaches to private 
company valuation and factors relevant to the selection of each 
approach 
calculate the value of a private company using income-based 
methods
calculate the value of a private company using market-based 
methods and describe the advantages and disadvantages of each 
method

INTRODUCTION

Until now we have focused on the valuation of publicly held companies with periodic 
audited financial statements and an observable market-based share price. Private 
companies are those whose shares are not listed on public markets ranging from sole 
proprietorships to multigenerational family businesses to formerly public companies 
that have been taken private in management buyouts or other transactions. Many 
large, successful companies exist that have remained private since inception, such as 
the Tata Group in India, IKEA and ALDI in Europe, and Cargill and Bechtel in the 
United States.

1

L E A R N I N G  M O D U L E
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The process of valuing private companies based on discounted cash flows or rela-
tive value based on multiples is the same as for public companies. However, the lack 
of market pricing, audited financial statements in some cases, concentrated control, 
and other issues unique to privately held firms require adjustments to the valuation 
process. In what follows, we identify and address these differences, introduce principles 
of private company valuation, and demonstrate their application using several exam-
ples. These principles apply to firms of different sizes, life-cycle stages, and ownership 
structures, as well as other private markets such as real estate and infrastructure.

OVERVIEW

 ■ In contrast to public companies, private companies which 
choose not to or cannot access public equity markets range 
widely in size, stage of development, and quality of financial disclosure 
and often involve illiquid, concentrated ownership directly held by the 
company’s management or private equity investors.

 ■ Private company valuations are conducted to facilitate transactions, 
ensure compliance with financial or tax reporting, or resolve legal 
disputes. Key areas of focus include cash flow and earnings issues, 
discount rate or required rate of return adjustments, and valuation 
discounts or premiums.

 ■ Cash flow and earnings adjustments for private companies aim to 
identify and address financial statement inconsistencies to ensure their 
relevance as a baseline for forecasting future earnings.

 ■ Discount rates representing a private company’s cost of capital or cost 
of equity are usually adjusted for company-specific factors includ-
ing size and lack of public market access. The limited applicability 
of CAPM to private company rates of return results in the use of an 
expanded CAPM or a build-up approach which adds risk premia to 
the risk-free rate.

 ■ Adjustments to private company value involve the application of a 
control premium, or a lack of control and marketability discount 
based upon the circumstances of specific private companies and their 
shareholders.

 ■ Valuation approaches for private companies are conceptually similar 
to those used for public companies and include an income approach 
based upon discounted cash flows, a market approach based upon 
price multiples of firms with similar features, and an asset-based 
approach which seeks to estimate the value of underlying assets less 
liabilities.

 ■ The process of valuing a mature private firm using an income- or mar-
ket-based approach often involves using comparable public companies 
to estimate a company’s cost of capital or price multiples.
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PUBLIC VS. PRIVATE COMPANY VALUATION

contrast important public and private company features for valuation 
purposes

Public company valuation is usually conducted based on standard issuer disclosures 
and a share price which represents the collective expectations of market participants 
regarding firm value. Analysts typically rely on audited financial statements as a 
basis to project future cash flows, taking the perspective of an outside investor with 
a non-controlling stake in the company. The intrinsic value from the valuation pro-
cess is compared to the market price to assess whether a company’s stock is over- or 
undervalued.

Features which distinguish private company investments that are broadly relevant 
for the valuation process are summarized in Exhibit 1.

Exhibit 1: Public Versus Private Company Features

Company-Specific:

Early/Late Life Cycle Phase

Smaller Size

Concentrated Ownership

Limited Disclosures 

Owner/Manager Overlap

Stock-Specific:

Illiquidity

Concentrated Control

Sale Restrictions

Mature Companies

Liquid Shares

Greater
Transparency

Standardized
Disclosures

Owner/Manager
Separation

Public Private

These characteristics include company-specific factors including its life-cycle stage, 
size, and the characteristics and goals of management. Private company ownership 
stakes also differ significantly from common shares in publicly traded companies due 
to their lack of liquidity, concentration of ownership control which may impact some 
shareholders differently than others, and share sale restrictions, all of which affect 
company valuation.

Public stock exchanges usually impose company listing requirements including a 
minimum number of shareholders or float, a minimum asset or net worth size, as well 
as positive net income and reporting requirements which increase transparency. Private 
companies in contrast often involve small companies at an early stage of development 
with minimal capital, assets, or employees, but may also involve large, stable, going 
concerns or failed companies in the process of liquidation. Family ownership or other 
forms of concentrated control (i.e., through private equity or different share classes) 
can make public companies take on private firm characteristics.

Private firms in an industry tend to be smaller than public firms as gauged by 
income, asset size, or other measures. The valuation of smaller firms often warrants 
the use of a higher required rate of return due to greater income variability and risk 
resulting from fewer and less-diversified lines of business and customers; less well 
developed marketing, sales, and distribution; or in some cases limited growth pros-
pects because of reduced access to capital.

2
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In contrast to that of most public companies, the senior management of many 
private firms often has a controlling ownership interest in the company. This feature 
of private companies greatly reduces the principal-agent problem which may arise 
when owners and managers are separate. The alignment of private company ownership 
and management allows more direct control over strategic decisions than for public 
companies. For example, private equity firms often acquire underperforming public 
companies to restructure, divest, or acquire lines of business while under private 
ownership and control with the goal of selling the reorganized firm at a higher price 
to another private buyer or the public via an IPO. Private company managers can 
take a longer-term perspective in strategic decision making without pressure from 
external investors seeking short-term gains on publicly traded shares. As many private 
companies are family owned, family dynamics often play a role as well.

FAMILY OWNERSHIP OF PRIVATE COMPANIES

Family owned and operated businesses dominate the private company landscape 
in many developed and developing economies.

For example, the small and medium-sized enterprises in the German-speaking 
countries of Germany, Austria, and Switzerland known as the Mittelstand are 
predominantly family owned and managed. In Germany, they comprise over 90% 
of total companies, employ approximately 58% of the workforce, and generate 
over a third of all domestic sales of goods and services. Many Mittelstand com-
panies are globally competitive, export-oriented producers of niche products in 
the capital goods and electronics sectors.

In developing markets where the legal, institutional, and financial infrastruc-
ture is often less well established, family companies often benefit from pooled 
resources from family and friends as well as earnings reinvestment, a greater 
reliance on trust and personal business relationships, and in some cases a culture 
in which family members are often more likely to continue operating businesses 
than to transition solely to an investor role.

As family firms in both developed and emerging markets are passed from 
one generation to the next, private company valuation often plays an important 
role as business owners consider turning over control to non-family managers 
while retaining ownership, accessing external capital, or selling a minority stake 
or the entire business.

In addition to the company-specific factors just discussed, the ownership features 
of private company stock frequently differ markedly from those of public companies. 
Stock-specific factors include the illiquidity of private company shares which is a 
primary feature affecting company valuation. The limited number of existing and 
potential buyers reduces the value of the shares in private companies versus otherwise 
similar public companies.

Other stock-specific factors include the fact that private companies typically have 
fewer shareholders, with control often concentrated with one or among very few 
investors. Concentrated control may lead to corporate actions which benefit some 
shareholders at the expense of others. For example, above-market executive com-
pensation or transactions with entities related to a controlling shareholder group at 
above-market prices can transfer value away from the corporation’s non-controlling 
shareholders. Note that the “concentration of control” factor may also be viewed as 
“company specific.” Shareholder agreements that restrict the ability to sell shares may 
also reduce the marketability of equity interests.

The stock-specific factors just listed are generally a negative for private company 
valuation. However, company-specific factors may be positive or negative. For example, 
an early-stage private company controlled by a founder may have far greater growth 
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potential than many public companies, while a private firm in an established industry 
which is smaller than public rivals may be at a competitive disadvantage. The range of 
private company features is such that the spectrum of risk and return requirements 
is wider than for public companies. Valuation assumptions and estimates applied to 
private companies often diverge more than for public firms based upon the purpose 
of the valuation and the analyst’s perspective as well as the amount and quality of 
financial information available.

KNOWLEDGE CHECK

1. Thunder Corporation is a small household products company 
privately held by its original shareholders, none of whom are employed by 
the company. Thunder’s senior management has managed operations for the 
past decade and expects to remain in that capacity after any sale. The com-
pany has no access to public debt markets. The least likely source of differ-
ences in valuing Thunder compared with valuing a publicly traded company 
is:

A. access to public debt markets.
B. principal-agent issues.
C. company size.

Solution:
B is correct. Thunder’s size and lack of access to public debt markets are 
potential factors affecting its valuation compared with a public company. 
Given the separation of ownership and control at Thunder similar to that at 
public companies, however, principal-agent issues are not a distinguishing 
factor in its valuation.

2. Sun and Moon Ltd. is owned and managed by five general partners. Two of 
the partners each own 35% stakes in the company, while the other three gen-
eral partners each own 10% stakes in the company. Once per year, a private 
valuation expert values each partner’s stake in the business. Which factor 
reflects why there could be a difference in the value (on a per share basis) 
across the different partners’ stakes?

A. Concentrated ownership
B. Owner/manager overlap
C. Concentrated control

Solution:
C is correct. The two partners with 35% stakes will have a higher probability 
of creating a control position of Sun and Moon by coordinating their own-
ership stakes with each other, thus creating a 70% stake and effective control 
of the company. The 10% shareholders must coordinate across at least two 
of their fellow shareholders to create a control position. While the coordina-
tion of general partners can create majority control, the size of each part-
ner’s stake does not represent concentrated ownership, so A is not correct. B 
is not correct because each partner is involved in managing the company, so 
the owner/manager overlap should not affect the valuation of each partner’s 
stake.

3. Privacy Group and PT Corp. are two very similar businesses in terms of size 
and business models, and both are majority family-owned companies with 
significant family influence in the management of the companies. The only 
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major difference is that PT Corp. has publicly traded stock while Privacy 
Group has no public shareholders. Which factor is likely to account for any 
significant difference in the valuation of these two firms?

A. Owner/manager agency problems
B. Illiquidity of shares
C. Concentrated control

Solution:
B is correct. PT’s stock is publicly traded, thus its shareholders benefit from 
the liquidity of the shares while Privacy’s shareholders are hurt by the lack of 
a liquid market for their shares. Both companies are majority family-owned 
and managed, thus any agency problems are likely not severe, and concen-
tration of control is not materially different.

PRIVATE COMPANY VALUATION USES AND AREAS OF 
FOCUS

describe uses of private business valuation and explain key areas of 
focus for financial analysts

Uses of Private Company Valuation
Private business or equity valuations are typically conducted to facilitate a potential 
transfer of ownership or incremental financing, as well as for compliance and litigation 
purposes as summarized in Exhibit 2.

Exhibit 2: Purposes of Private Company Valuation

Transaction

Debt Raise or
Refinancing

Private Equity
(Purchase/Sale)

Public Equity
(IPO)

Bankruptcy

Share-based
Compensation

Compliance Litigation

Acquisition/
Divestiture

Financial
Reporting

Tax

Corporate
Disputes

Shareholder
Disputes

Venture
Capital
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Transaction-related valuations encompass events affecting the ownership or financ-
ing of a business and represent a primary area of private company valuation. These 
transactions include the following:

 ■ Venture capital financing (early stage). Early-stage or venture capital (VC) 
firms often seek equity investors through multiple rounds of financing tied 
to the achievement of key company developments or milestones. When 
future cash flows are highly uncertain, less formal valuations are often used 
as a basis for negotiation between the company and prospective investors.

 ■ Private equity financing (growth or buyout stage). These are typically growth 
or buyout transactions. Growth equity funds target companies with poten-
tial for scalable and renewed growth. Unlike buyout funds, they usually take 
a minority stake with the intention of rapidly growing the business. But—as 
with buyout funds—the goal is to exit at a higher valuation. Unlike VC or 
growth equity, which both involve minority-stake investments in early-stage 
or growing companies, leveraged buyout firms acquire majority control and 
seek to create value through more efficient business practices and optimiz-
ing the balance sheet.

 ■ Debt financing. Private company issuers and lenders may perform a valua-
tion to determine a firm’s ability to repay existing debt from current oper-
ating cash flows, or its capacity to assume additional debt to restructure the 
company, expand, or purchase another company.

 ■ Initial public offering (IPO). Prospective primary market investors, the 
issuer, and their investment banking advisors typically prepare valuations 
as part of the IPO process when a private company approaches the public 
equity market. IPOs are often conducted under the following circumstances:

 ■ An early-stage firm expands beyond private founder and VC financing to 
attract public equity investment.

 ■ A new public company is created from the divestiture or spin-off of a divi-
sion or line of business from an existing public company.

 ■ A firm which was previously held by the public returns to public markets 
following a restructuring phase under private ownership.

 ■ Acquisitions and divestitures. The purchase or sale of a stand-alone company 
or an existing company division or line of business is a common strategy 
for development-stage or mature companies. Acquisition-related valuations 
may be performed by the management of the target and/or buyer as well as 
investment banking advisors typically involved in larger transactions.

 ■ Bankruptcy. Firms operating under bankruptcy protection may use 
company- and asset-based valuations to determine whether a company is 
more valuable as a going concern or in liquidation. For viable going con-
cerns operating in bankruptcy, valuation insights may be critical to the 
restructuring of an overleveraged capital structure.

 ■ Share-based incentive compensation. Share-based payments can be viewed 
as transactions between a company and its employees. These transactions 
often have accounting and tax implications for the issuer and the employee. 
Share-based payments include stock option grants, restricted stock grants, 
and transactions involving an employee stock ownership plan in the United 
States and equivalent structures elsewhere. For private companies, stock 
option grants will frequently require valuations.
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Compliance-related valuations support actions required by law or regulation and 
include financial reporting and tax reporting.

 ■ Financial reporting. Investment firms require ongoing valuations for perfor-
mance reporting and measurement purposes, as do (public or private) com-
panies that have acquired another company for the purposes of impairment 
testing. Components or divisions of public companies are also valued using 
private company valuation techniques.

 ■ Tax reporting. Tax-related reasons for private company valuations include 
corporate and individual tax reporting. For example, activities such as 
corporate restructurings, transfer pricing, and property tax matters may 
require valuations. An individual’s tax requirements, such as those arising 
from estate and gift taxation in some jurisdictions, may generate a need for 
private company valuations.

 ■ Litigation. Legal proceedings requiring valuations include those related to 
damages, lost profits, shareholder disputes, and divorce. Litigation may 
affect public or private companies or may be between shareholders with no 
effect at the corporate level.

Each of the three major practice areas (transactions, compliance, and litigation) 
for private company valuation requires specialized knowledge and skills, leading many 
valuation professionals to focus their efforts in one of these areas. Transactions, for 
example, often involve investment bankers, while compliance valuations usually require 
detailed knowledge of relevant accounting or tax rules. Litigation-related valuations 
require effective presentations in a legal setting.

Different definitions or standards of value exist depending upon the context of a 
valuation and key elements pertaining to the private company. For example, a firm’s 
fair market value for financial or tax reporting purposes may differ from its investment 
value to a potential acquiror willing to pay a premium given the possible synergies of 
a business combination.

Private Company Valuation Areas of Focus
Three key areas related to private company valuation warrant the particular attention 
of analysts, regardless of the purpose of the valuation or the analyst’s perspective in 
conducting the valuation as shown in Exhibit 3.

Exhibit 3: Areas of Focus for Private Company Valuation

FCFF = EBITDA(1 – t) + Depreciation(t) – ΔLT Assets – ΔWorking Capital 

1) Earnings Normalization/Cash
Flow Issues 

2) Discount Rate/Rate of Return
Adjustments 

3) Potential Valuation Discount
or Premium 

Intrinsic Value
t 
= 

FCFF
t+i

(1 + WACC)i
+

n

i = 1

Terminal Value

(1 + WACC)n
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Analysts using the familiar enterprise-based free cash flow to the firm (FCFF) dis-
counted cash flow valuation approach to public companies must consider three 
important adjustments when valuing a private company:

1 Cash Flow and Earnings Adjustments: Periodic financial statements 
prepared according to generally accepted accounting principles are equally 
accessible to all analysts for public companies. However, in the case of 
private companies, analysts must first identify and adjust key balance sheet 
and income statement items to address private versus public company 
differences to estimate a company’s normalized earnings. These adjustments 
affect the numerator of a valuation calculation.
2 Discount Rate and Rate of Return Adjustments: Shareholder rates of return 
used to discount future cash flows or earnings are a second key area of focus 
for private versus public companies. In addition, due to the lack of observ-
able market prices for debt and equity, the assumptions associated with the 
CAPM for public companies often do not apply to private companies and 
require estimation and adjustment. These changes affect the denominator 
used to discount normalized cash flows and earnings.
3 Valuation Discount or Premium: Once private company-specific adjust-
ments are made to both the numerator in terms of cash flow and the 
denominator or discount rate when valuing a firm, stock-specific consid-
erations related to either the benefit of greater control or the drawback of 
illiquidity and a minority interest in a business with lesser control must be 
factored into a company’s valuation.

These three areas of attention distinguishing private company valuations from 
public company valuations will be addressed in detail in the following sections.

KNOWLEDGE CHECK

1. Jun Nakatami is interviewing for a position with a firm focused on 
a variety of private business valuation areas. Jun is trying to assess which 
practice area conducts valuations of share-based payments to its employees. 
Which practice area is most likely the one in which share-based payments 
are valued?

A. Transaction
B. Compliance
C. Litigation

Solution:
A is correct. Share-based payments to employees reflect a transaction 
involving issuance of securities to its employees. Issuers of such securities 
need to know the value at which to reflect these transactions.

2. Mohammad al Mollabi serves as an analyst covering publicly traded con-
sumer discretionary stocks and has been asked to analyze the value of a 
privately held consumer discretionary company. What types of adjustments 
(compared to public company valuations) will al Mollabi most likely need to 
make in valuing the private company?

A. Only cash flow adjustments
B. Only discount rate adjustments
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C. Both cash flow and discount rate adjustments
Solution:
C is correct. To value a private company, both cash flows (i.e., the numerator 
of the valuation) and discount rate (i.e., the denominator of the valuation) 
must be adjusted.

3. Aliya Chandra is a senior executive at a family-owned firm whose compen-
sation includes personal use of company assets. For an analyst conducting a 
discounted cash flow valuation of the family firm, this would:

A. primarily affect the denominator of the valuation calculation.
B. primarily affect the numerator of the valuation calculation.
C. primarily affect the valuation discount or premium.

Solution:
B is correct. As Chandra’s personal use of company assets affects the com-
pany’s income statement, this will primarily affect the numerator of the 
valuation calculation.

EARNINGS NORMALIZATION AND CASH FLOW 
ESTIMATION

explain cash flow estimation issues related to private companies and 
adjustments required to estimate normalized earnings

In general, private companies tend to have less historical financial information avail-
able, use different and often less stringent accounting standards, and often combine 
personal and business expenses or compensation given the overlap between ownership 
and management.

For example, private companies may have their financial statements reviewed 
rather than audited. Reviewed financial statements involve an opinion letter with 
representations and limited assurances by the reviewing accountant and a less thor-
ough review than for audited financials. Compiled financial statements are the most 
basic approach and are unaccompanied by an auditor’s opinion letter. While an audit 
represents the highest level of assurance, reviewed or compiled statements usually 
require adjustment.

Analysts seek to identify and address any inconsistencies in financial statements 
that detract from their relevance as a baseline for forecasting future earnings under 
new ownership. In such cases, the earnings should be adjusted to a basis relevant 
for forecasting future results. As a first step in the valuation process, an investment 
analyst seeking to determine the potential value of a company must accurately assess 
the earnings and cash flow capacity of a private business as if it were acquired and 
run efficiently.

Earnings Normalization Issues for Private Companies
Private company valuations may require significant adjustments to estimate a firm’s 
earnings potential. While the term normalized earnings is generally used among 
analysts to address cyclicality, seasonality, or one-time revenue or expense items, in the 

4

© CFA Institute. For candidate use only. Not for distribution.



Earnings Normalization and Cash Flow Estimation 417

context of private company valuation it is often used to describe specific adjustments 
for non-recurring, non-economic items as well as for ongoing anomalies which prevent 
direct comparisons to publicly owned entities. For example, goodwill impairment is 
one of the most frequent financial reporting valuations that a securities analyst might 
encounter. As described earlier in the curriculum, goodwill impairment is an earnings 
charge that companies record on their income statements after they identify evidence 
that the asset associated with the goodwill can no longer demonstrate the financial 
results expected from it at the time of its purchase. Other common adjustments are 
shown in Exhibit 4.

Exhibit 4: Selected Earnings Adjustments for Private Companies

Operating
Income

Depreciation &
Amortization

Debt
Service

Taxes

Net Income

Cost of
Goods Sold

Retained
Earnings

Income Statement

Revenue

Dividends &
Distributions

Market pricing and terms for
sales between affiliates

Related party compensation, real
estate use or other items

Distortions/Adjustments related
to asset value, ownership

Adjust taxes based upon
adjusted taxable income

Adjust for differences between
private owner managed and public
company shareholder distributions

In the case of private companies, it is important to distinguish between one-time events 
and ongoing distortions. For example, a company owner may either contribute assets 
such as real estate or other property to a private firm or take a one-time distribution 
which reduces its assets and income. Ongoing distortions requiring adjustment often 
result from revenues or expenses which may be considered related-party transac-
tions. A related party transaction is one between parties which share economic or 
other interests, while an arm’s length transaction is one between independent parties 
acting in their own self-interest which occur and are recorded at or near fair market 
value. Private company transactions which may not take place at fair market value 
include the following:

 ■ Transactions which occur between a private company and its controlling 
owners and are often related to compensation or non-operating assets
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 ■ Transactions occurring between related private entities controlled by con-
trolling shareholders which include tangible goods, services, financing and/
or use of intangible property such as licenses or cost sharing

Example 1 illustrates a case where a prospective buyer of a private company seeks 
to adjust for transactions between an owner and a private business.

EXAMPLE 1

Normalizing Earnings for Fyt for Life, Inc.

Cheryl Xin is the sole shareholder and CEO of Fyt for Life, Inc. (FLI), which pro-
duces and distributes a line of outdoor fitness products tailored to a young, active 
customer base. Dev Khan is a private equity analyst evaluating the purchase of 
FLI. Khan notes the following facts affecting the most recent fiscal year’s results:

 ■ Xin’s compensation for the year was SGD 1.5 million. Khan’s compen-
sation consultant believes a normalized compensation expense of SGD 
500,000 for a CEO of a company like FLI is appropriate. Compensation 
is included in selling, general, and administrative (SG&A) expenses.

 ■ Certain corporate assets including ranch property and a condominium 
are in Khan’s view not required for the company’s core operations. 
Fiscal year expenses associated with the ranch and condominium were 
SGD 400,000, including SGD 300,000 of such operating expenses as 
property upkeep, property taxes, and insurance reflected in SG&A 
expenses, and depreciation expense of SGD 100,000. All other asset 
balances (including cash) are believed to be at normal levels required 
to support current operations.

 ■ FLI’s debt balance of SGD 2,000,000 (interest rate of 7.5%) was lower 
than what might be considered an optimal level of debt expected for 
the company. As reported interest expense did not reflect an optimal 
charge, Khan believes the use of an earnings figure that excludes inter-
est expense altogether, specifically operating income after taxes, will 
facilitate the assessment of FLI.

Khan uses the reported income statement to derive reported operating 
income after taxes as follows:

 

FLI Operating Income after Taxes
 

 

As of 31 December (in SGD) As Reported

Revenues 50,000,000
Cost of goods sold 30,000,000
Gross profit 20,000,000
SG&A expenses 5,000,000
EBITDA 15,000,000
Depreciation and amortization 1,000,000
Earnings before interest and taxes 14,000,000
Pro forma taxes (at 17%) 2,380,000
Operating income after taxes 11,620,000
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1. Identify the adjustments Khan should make to reported financials to esti-
mate normalized operating income after taxes.
Solution:
First, SG&A expenses should be reduced by SGD 1,500,000 – SGD 500,000 
= SGD 1,000,000 to reflect the expected salary expense under professional 
management at a market rate of compensation. Second, the ranch and con-
dominium are non-operating assets, so expense items should be adjusted 
to reflect their removal (e.g., through a sale). Two related income statement 
lines are affected: SG&A expenses should be reduced by SGD 300,000, and 
depreciation and amortization reduced by SGD 100,000.

2. Based on your answer to 1, construct a pro forma statement of normalized 
operating income after taxes for FLI.
Solution:
The pro forma statement of after-tax normalized operating income is as 
follows:

 

FLI Normalized Operating Income after Taxes
 

 

As of 31 December (in SGD) As Adjusted

Revenues 50,000,000
Cost of goods sold 30,000,000
Gross profit 20,000,000
SG&A expenses 3,700,000
EBITDA 16,300,000
Depreciation and amortization 900,000
Earnings before interest and taxes 15,400,000
Pro forma taxes (at 17%) 2,618,000
Operating income after taxes 12,782,000

 

In Example 1, above-market compensation reduces the company’s taxable income 
and income tax expense. Excessive employee benefits are an additional area for review 
and for possible adjustment. For example, personal expenses, personal use assets, and 
excess entertainment expenses may be included as expenses of the private company 
and require reconciliation. Personal residences, aircraft, and luxury or excessive use 
of corporate vehicles for personal use may also require an adjustment. Life insurance 
and loans to shareholders would also merit review, if present.

For private companies with limited profits or reported losses, expenses may on 
the other hand be understated with the reported income of the entity overstated. 
Active owner managers may not take compensation commensurate with market levels 
required by an employee for similar activities.

If more than one shareholder or separate private companies with the same own-
er(s) are involved, analysts must consider distortions and adjustments which involve 
a transfer of value from one shareholder or group of shareholders to another as well 
as transfers between related private companies which are not reflected in financial 
statements. For example, above-market compensation or expenses can result in a 
controlling shareholder receiving a disproportionately high return versus other share-
holders. A private company purchasing inventory, using assets, or receiving services 
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at a recorded cost below fair market value from another private company with the 
same controlling shareholder(s) will appear more profitable than it would be if owned 
by a separate third party.

Real estate used by the private company is a common area for consideration. When 
a private company owns real estate, some analysts separate the real estate from the 
operating company. This separation consists of removing any revenues and expenses 
associated with the real estate from the income statement. If the company is using 
owned property in its business operations, adding a market rental charge for the use 
of the real estate to the expenses of the company would produce a more accurate 
estimate of the earnings of the business operations. Adjusting reported earnings 
to include a provision for third-party real estate costs would produce a value of the 
business operations excluding the owned real estate. Because the real estate is still 
owned by the entity, its value would represent a non-operating asset of the entity. 
These adjustments for the financial impact of owned real estate can be appropriate 
because the business operations and real estate have different risk levels and growth 
expectations. Example 2 illustrates how the use and ownership of real estate may 
require adjustment in the financial statements of private companies.

EXAMPLE 2

Chandra Consolidated and the Use of Real Estate

Chandra Consolidated is a family-owned private firm consisting of two primary 
companies: an established commercial real estate business (Chandra Holdings) 
and a recently founded luxury retail business (Chandra Shops). Chandra Holdings 
owns several office buildings in major business centers across India. Given grow-
ing demand for luxury goods among urban white-collar workers and seeing an 
opportunity to better utilize building capacity less suited for corporate leases, 
the Chandra family established Chandra Shops, a separate business which oper-
ates luxury retail stores which utilize ground floor space in its office buildings.

While Chandra Shops directly covers the cost of operating expenses other 
than rent, the separate units of Chandra Consolidated have no formal agreement 
and no payments occur between the two units related to the retail space use.

1. Describe how an analyst should approach normalizing the earnings of the 
two Chandra companies regarding the use of retail space.
Solution:
The payment of operating expenses other than rent only in the case of 
Chandra Shops significantly understates the true opportunity cost of retail 
space usage. That is, Chandra Shops does not report a rental expense in its 
income statement, nor does Chandra Holdings recognize rental revenue 
from its retail space.
An analyst considering a normalization of Chandra Shops’ earnings should 
assess the market cost of comparable retail leases in major business centers 
and add a market rental charge as a periodic expense to Chandra Shops’ 
income statement. This market rental charge should be reported as rental 
income on Chandra Holdings’ income statement.

2. The Chandra family is considering the sale of a minority interest of its 
recently founded venture to a business partner with more experience in the 
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luxury retail sector. What effect might the normalization of earnings have 
on the valuation of Chandra Shops?
Solution:
The underreporting of rental costs by Chandra Shops results in lower nor-
malized earnings and a lower valuation than one conducted using Chandra 
Holdings’ financial statements, while Chandra Holdings has higher normal-
ized earnings and a higher valuation once adjustments are made. For Chan-
dra to properly value each business unit, the company needs to normalize 
the retail company’s costs and the real estate company’s revenues to reflect a 
proper amount of rental transfer for the use of the space.

As Example 2 demonstrates, analysts must also consider the effect of transactions 
between related entities when conducting private company valuations as is true for 
some public companies as well. In addition to these adjustments to private company 
valuation, it is important to note that adjustments applicable to both private and 
public companies such as inventory accounting methods, depreciation assumptions, 
and capitalization versus expensing of various costs among others must also be con-
sidered in valuing private companies.

Cash Flow Estimation Issues for Private Companies
In addition to earnings normalization, cash flow estimation is an important element of 
the valuation process. Two distinct forms of cash flow relevant for company valuation 
were introduced earlier in the curriculum:

 ■ FCFF: Cash flow at the enterprise level available to debt and equity investors
 ■ Free cash flow to equity (FCFE): Cash flow available to shareholders only 

and is used to directly value equity

Specific challenges associated with private company cash flow valuation include 
the nature of the interest being valued, potentially acute uncertainties regarding future 
operations, and managerial involvement in forecasting.

In contrast to a public company valuation from a non-controlling shareholder 
perspective, the equity interest appraised and the intended use of the appraisal for a 
private firm are key in determining the appropriate definition of value for a specific 
valuation. Assumptions included in cash flow estimates may differ if a small minority 
equity interest is appraised rather than the total equity of a business.

Cash flow projections for a mature business are typically based upon a range of 
growth and profitability assumptions. However, uncertainty regarding a potentially wide 
range of future cash flow possibilities creates challenges for this valuation approach. 
For example, a privately held company may face outcomes over a forecast period which 
include an IPO, acquisition, continued private operation, or bankruptcy. An early-stage 
company may face proof of concept or approval milestones in creating a successful 
product. In these cases, a valuation based upon scenario analysis as introduced in 
earlier lessons and shown in Example 3 is a common approach.

EXAMPLE 3

Scenario Analysis to Value Nano Beta S.r.L.

Nano Beta is a private Italian biotech firm formed to develop nanoparticles 
used to overcome limitations of conventional cancer treatment methods and 
drug resistance. Nano Beta is seeking regulatory approval from the European 
Medicines Agency (EMA) for its novel immunotherapy approach for which it 
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expects preliminary approval a year from now and final approval in two years. A 
VC analyst seeking to estimate Nano Beta’s value today has created the following 
decision tree based upon expectations for EMA approval and applicability of 
the prospective treatment.

 

Scenario Analysis for Nano Beta S.r.L. EMA Approval Process
 

Intrinsic
Value

t

Successful
preliminary

approval (80%)

Final EMA approval
with broad

applicability (40%)

Final EMA approval
with limited

applicability (40%)

Failure to receive
final approval (20%)

Product
failure (20%)

Time
t = 0 t = 1 t = 2

The company is assumed to have zero value if the product is not approved. 
Assuming a weighted average cost of capital (WACC) of 15% and constant 
growth under a discounted cash flow approach, the analyst has established two 
possible scenarios:

Broad applicability: Nano Beta is able to apply this new therapy to sev-
eral pervasive forms of cancer. Annual FCFF is expected to be EUR 200 
million with perpetual constant growth (g) of 5%.

Limited applicability: Due to the therapy’s limited efficacy, Nano Beta is 
only able to apply its therapy on a limited basis to a few rare cancer types. 
Annual FCFF is expected to be EUR 50 million with 2% constant growth.

Solve for future firm value (at time t = 2) assuming that FCFF grows at a 
constant rate in perpetuity under each scenario as follows:

   Firm value  t   =    
 FCFF  t+1  

 _ WACC − g   , with FCFFt+1 = FCFFt(1+g)

 Broad applicability:   Firm value  t   =  EUR 2.1 billlion =    EUR 200 million (1 + 0.05)   ___________________  0.15 − 0.05   

 Limited applicability:   Firm value  t   = EUR 392, 307, 692 =    EUR 50 million (1 + 0.02)   __________________  0.15 − 0.02   

We can calculate the future (probability-weighted) firm value in two years’ 
time to be EUR 797,538,462 by first calculating the probability of successful 
approval for both broad and limited applicability to be 0.32 (= 0.80 × 0.40) and 
then solving for future firm value as follows:

 Future firm value: (0.32 × EUR 2.1billion) + (0.32 × EUR 392,307,692)

Discount the future firm value at the WACC to estimate firm value today:

   Firm value  t   =  EUR 603, 053, 657 =    EUR 797, 538, 462  ______________    (1 + 0.15)    2    
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The value of the product line based on the probabilities associated with the 
two approval scenarios is EUR 603 million. An important component of the 
two scenarios is not simply the differences in operating income assumptions, 
but also the difference in growth rate assumptions between the two scenarios.

Private company managers generally have much more information about their 
business than outside analysts. Management may develop cash flow forecasts to be 
used in a valuation with appraiser input, or appraisers may develop their own forecasts 
consulting management as needed. An analyst should be aware of potential managerial 
biases that possibly overstate values in the case of goodwill impairment testing or 
understate values in the case of incentive stock option grants. Analysts should also 
consider whether projections adequately capture future capital needs.

KNOWLEDGE CHECK

1. In Example 1, Cheryl Xin received SGD 1.5 million as compensation 
from her position as CEO of FLI. Assume that instead, Xin takes no com-
pensation and instead receives SGD 1.5 million as a dividend. Which of the 
following best describes how FLI’s earnings would have to be normalized in 
this case if reported figures remain the same?

A. Because the dividend and compensation amounts are equivalent, there 
would be no need to normalize FLI’s earnings.

B. FLI’s earnings would be normalized lower to reflect the omission of 
a proper CEO compensation expense, thus FLI’s earnings would be 
reduced after this adjustment.

C. FLI’s earnings would be normalized to be higher because of an exces-
sive dividend paid to Xin.

Solution:
B is correct. As discussed in Example 1, a proper amount for CEO compen-
sation would be SGD 500,000, and the normalized income statement should 
take this as a deduction. Thus, normalized earnings would be lower after the 
adjustment.

2. Suppose that in Example 1, FLI’s products are manufactured in a building 
owned by Xin’s family. FLI reports no expense related to the use of this asset 
on its income statements. Which statement best reflects how Khan should 
use this information to normalize FLI’s earnings?

A. Khan does not need to normalize FLI’s earnings as the asset is not 
owned by FLI.

B. Khan does not need to normalize FLI’s earnings, but only needs to 
restate FLI’s balance sheet to reflect the value of the building.

C. Khan needs to incorporate an appropriate expense, such as a mar-
ket-determined rental rate, to reflect the use of the building space in 
FLI’s operations, thus reducing FLI’s income on a normalized basis.

Solution:
C is correct. The use of the building for manufacturing should involve a 
rental expense at fair market value as would be the case if it were an arm’s 
length transaction. The higher expense would reduce FLI’s normalized 
earnings.
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3. Revisiting Example 3, Nano Beta researchers now believe that while prelim-
inary EMA approval is less likely, the immunotherapy treatment is consid-
ered more likely to achieve broader applicability if approved. The VC analyst 
decides to amend the probability of preliminary approval from 80% to 60%, 
with an increase from 40% to 60% likelihood of broad applicability at t=2 
and a decrease from 40% to 20% probability of limited applicability. Which 
response best reflects the change in Nano Beta’s estimated value versus the 
original scenario?

A. No change in value
B. Increase of EUR 4.2 million in estimated value
C. Increase of EUR 258 million in estimated value

Solution:
B is correct. While the values at t=2 remain the same as in Example 3, the 
probability of broad applicability rises to 36% (= 60% × 60%) from 32%, and 
limited applicability falls to a 12% likelihood (= 60% × 20%) from 32% in the 
original example. We can calculate the future (probability-weighted) firm 
value in two years’ time to be EUR 803,076,923 as follows:

 Future Firm Value: (0.36 × EUR 2.1billion) + (0.12 × EUR 392,307,692)

Discount the future firm value at the WACC to estimate firm value today:

   Firm Value  t   = EUR 607, 241, 530 =   EUR 803, 076, 923  ______________    (1 + 0.15)    2    

This results in a EUR 4.2 million greater value than in the previous example.

PRIVATE COMPANY DISCOUNT RATES AND REQUIRED 
RATES OF RETURN

explain factors that require adjustment when estimating the discount 
rate for private companies
compare models used to estimate the required rate of return to 
private company equity (for example, the CAPM, the expanded 
CAPM, and the build-up approach)

Earlier lessons on valuing public companies used market prices for debt and equity 
in WACC calculations as well as required rates of return to shareholders based upon 
the CAPM as follows:

WACC: Cost of capital is estimated by weighting the expected cost of debt 
and equity by the proportion of each used in a company’s capital target 
structure:

 rWACC = wdrd + were (1)

where wd and we represent the respective debt and equity weights as a per-
centage of total market value of capital, and rd and re represent the respec-
tive costs of debt and equity. Recall that debt cost rd is an after-tax rate 
given the deductibility of interest expense against taxable income.

5
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 Rd = r(1 – t) (2)

CAPM: Cost of equity is estimated by adding a company-specific risk pre-
mium determined by the systematic risk (β) of the firm’s shares as compared 
to overall equity market returns (rm) to the risk-free rate rf:

 re = rf + β(rm – rf) (3)

In addition to the lack of observable market prices for equity and debt, assump-
tions underlying these approaches are often violated for private companies. In this 
case, betas for comparable public companies are often used once adjusted to match 
the leverage of the private company as shown later.

Factors Affecting Private Company Discount Rates
Several factors make estimating a rate at which to discount a private company’s 
expected future cash flows challenging.

 ■ Application of size premiums to discount rates. In assessing private com-
pany valuations, size premiums are frequently used, resulting in a small size 
discount in private company valuations. This practice is less prevalent in the 
valuation of public companies. In some cases, size premium estimates based 
on public company data for the smallest market cap segments are a result 
of financial and/or operating distress that may be irrelevant to the company 
being valued.

 ■ Relative debt availability and cost of debt. Another valuation challenge 
involves correctly estimating a private company’s debt capacity. In calcu-
lating a WACC for a valuation based on FCFF, analysts should note that a 
private company may have less access to debt financing than a similar public 
company. Reduced debt access may lead a private company to rely more on 
equity financing, which would tend to increase its WACC. Furthermore, a 
smaller private company could face greater operating risk and a higher cost 
of debt.

 ■ Discount rates in an acquisition context. Earlier lessons suggested that the 
cost of capital used to evaluate an acquisition should be based on the target 
company’s capital structure and the riskiness of the target company’s cash 
flows—the buyer’s cost of capital is irrelevant. When larger, more mature 
companies acquire smaller, riskier target companies, the buyer would be 
expected to have a lower cost of capital than the target. However, use of the 
buyer’s lower cost of capital (resulting in a higher valuation) from the seller’s 
perspective would imply that the buyer would be paying the seller for possi-
ble value it brings to a transaction due to its lower capital costs.

 ■ Discount rate adjustment for projection risk. A relative lack of information 
concerning a private company’s operations or business model compared 
with that of a similar public company introduces greater uncertainty into 
projections that may lead to a higher required rate of return. A second 
area of focus may involve less private company management experience in 
forecasting future financial performance used by analysts. Projections may 
reflect excessive optimism or pessimism. Adjustments to a discount rate 
due to projection risk or lack of managerial forecasting experience would 
typically be highly judgmental.
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Required Rate of Return Models
Analysts often question whether the CAPM is appropriate for developing required 
rate of return on equity estimates for private companies. For example, small compa-
nies with little prospect of going public or being acquired by a public company may 
be viewed as not comparable to the public companies for which market-based beta 
estimates are available. Also, while beta measures non-diversifiable risk only and 
assumes that investors have well-diversified portfolios, buyers and sellers of private 
firms often violate this assumption and should arguably be subject to a higher risk 
premium than suggested by beta. These issues are often addressed by modifying the 
CAPM assumptions used. Exhibit 5 summarizes the alternatives to CAPM for private 
company equity.

Exhibit 5: Alternatives to the CAPM for Private Company Valuation

CAPM
= r

f
 + b(r

m
 – r

f
)

Expanded 
CAPM

= r
f
 + b(r

m
 – r

f
)

+ Small-cap stock premium
+ Company-specific stock premium

Build-Up Approach
= r

f
 + Equity risk premium
+ Small-cap stock premium
+ Industry risk premium
+ Company-specific stock premium

 ■ Expanded CAPM. The expanded CAPM is an adaptation of the CAPM that 
adds to the single premium based upon beta to take small size and compa-
ny-specific risk into account shown here as additions to the cost of equity. 
Estimation of company-specific risk is a relatively subjective element of the 
valuation process which is conducted based upon industry and company 
analysis as well as the consideration of comparable public companies often 
referred to as guideline public companies.

 ■ Elements of the build-up approach. The build-up approach involves a 
required rate of return established as a set of premia added to the risk-free 
rate. The added premia are typically based on factors such as size and 
company risk. Analysts often use a build-up approach when comparable 
public companies are unavailable or of questionable comparability. Unlike 
the expanded CAPM, this approach excludes the application of beta to 
the equity risk premium. The build-up model implicitly assumes a beta of 
one, while an industry risk adjustment (premium or discount) is often used 
instead. This approach is outlined in Example 4.

EXAMPLE 4

Calculating FLI’s Discount Rate

Dev Khan is considering which discount rate to use to value FLI. While CEO Xin 
explored various sources of debt financing to operate FLI with a lower overall 
cost of capital, FLI operated with little debt. Analysis of public companies in 
FLI’s industry indicated several guideline public companies for possible use in 
estimating a discount rate for FLI.
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Khan agreed on the following estimates:

 ■ Risk-free rate: Estimated at 3.8%.
 ■ Equity risk premium: A 5% equity risk premium was deemed 

appropriate.
 ■ Beta: Estimated at 1.1 based on publicly traded comparable 

companies.
 ■ Small stock premium: FLI’s smaller size and less diversified operations 

suggest greater risk relative to public comparable companies, resulting 
in a 3% small stock premium included in the equity return calculation.

 ■ Company-specific risk premium: Beyond Xin’s key role at the com-
pany, no other unusual elements were considered to create additional 
risk. A 1% company-specific risk adjustment was included.

 ■ Industry risk premium (build-up method only): An industry risk 
premium of zero was assumed, as no industry-related factors were 
considered to materially affect the overall required return on equity 
estimate.

 ■ Pre-tax cost of debt: Estimated at 7.5%.
 ■ Ratio of debt to total capital for comparable companies: Estimated at 

20%.
 ■ Optimal ratio of debt to total capital: Estimated at 10% based on 

discussions with various sources of financing. FLI would not be able 
to reach the industry capital structure based on its smaller size versus 
public comparables and the greater risk of its operations as a stand-
alone company.

 ■ Actual ratio of debt to total capital: For FLI, the actual ratio was 2%.
 ■ Combined corporate tax rate: Estimated at 17%.

Answer the following questions based upon the information provided:

1. Calculate FLI’s required return on equity using the CAPM.
Solution:
Using Equation 3 to solve for the CAPM with a risk-free rate rf of 3.8%, a 
market risk premium rm of 5% and beta of 1.1:

 re = rf + β(rm – rf)

 = 3.8% + 1.1(5%)

 = 9.30%.

2. Calculate FLI’s required return on equity using the expanded CAPM.
Solution:
Using the expanded CAPM which adds risk premia to Equation 3 as follows:

 re = rf + β(rm – rf)

 + Small stock premium

 + Company-specific risk adjustment

The required rate of return is 13.3% as shown in the following tabular 
format.
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FLI Expanded CAPM: Required Rate of Return on Equity
 

 

Risk-free rate (rf) 3.8%

Plus: CAPM Equity risk premium (β(rm – rf )) 5.5%*
Plus: Small stock premium 3.0%
Plus: Company-specific risk adjustment 1.0%
Indicated required return on equity 13.3%

 

* 1.1 beta × 5.0% equity risk premium = 5.5%.

3. Calculate FLI’s required return on equity using the build-up method.
Solution:
The build-up method is the sum of risk premia in excess of the risk-free rate 
rf:

 re = rf

 + Equity risk premium

 + Small stock premium

 + Industry risk premium

 + Company-specific risk adjustment

Note the absence of a beta adjustment. The fact that beta (1.1) is close to one 
suggests any possible industry risk adjustment would be small in magnitude.

 

FLI Build-Up Method: Required Rate of Return on Equity
 

 

Risk-free rate (rf ) 3.8%
Plus: Equity risk premium (rm – rf ) 5.0%
Plus: Small stock premium 3.0%
Plus: Industry risk premium 0.0%
Plus: Company-specific risk adjustment 1.0%
Indicated return on equity 12.8%

 

4. Discuss the selection of capital structure weights in determining the WACC 
for FLI.
Solution:
For valuation concerning the possible sale of FLI, it is appropriate to assume 
optimal capital structure weights in calculating WACC as an acquirer would 
be able and motivated to establish the optimum. FLI’s current capital struc-
ture involves less debt than is optimal, and therefore the company’s WACC 
is currently higher than it needs to be. Note, however, that the weight on 
debt of similar large public companies may be higher than what is optimal 
for FLI. Large public companies would be expected to have greater access to 
public debt markets. Also, FLI’s small size increases its risk relative to larger 
public companies. These two factors tend to increase FLI’s cost of debt rela-
tive to a large public comparable and lead to a lower optimal weight of debt 
compared with such a company.
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5. Calculate the WACC for FLI using the current capital structure and a 13% 
cost of equity.
Solution:
Use the WACC calculation in Equation 1 based on FLI’s existing capital 
structure as follows:

 rWACC = wdrd + were

where

 rd = r(1 – t)
 

FLI WACC: Current Capital Structure
 

 

Pre-tax cost of debt r 7.5%
(1 – t) 0.83
After-tax cost of debt rd 6.225%
Weight wd × 0.02
Weighted cost of debt rd×wd 0.1%
Cost of equity re 13.0%
Weight we × 0.98
Weighted cost of equity re×we 12.7%
WACC rWACC 12.9%

 

6. Calculate the WACC for FLI based on the optimal capital structure and a 
13% cost of equity.
Solution:
Use the WACC calculation in Equation 1 based on FLI’s optimal capital 
structure as follows:

 rWACC = wdrd + were

where

 rd = r(1 – t)

FLI’s cost of capital using the optimal capital structure involves a higher 
proportion of debt financing, resulting in a lower WACC as follows:

FLI WACC: Optimal Capital Structure

Pre-tax cost of debt r 7.5%
Tax rate complement (1 – t) 0.83
After-tax cost of debt rd 6.225%
Weight wd × 0.10
Weighted cost of debt rd×wd 0.62%
Cost of equity re 13.0%
Weight we × 0.90
Weighted cost of equity re×we 11.7%
WACC rWACC 12.3%
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Note: Rounded figures are used.

KNOWLEDGE CHECK

Example 4 illustrates the calculation of cost of capital estimates for FLI, 
a summary of which is shown in the following table:

 

Calculated variable Model Result

Required return on equity CAPM 9.3%
Required return on equity Expanded CAPM 13.3%
Required return on equity Build-up approach 12.8%
Cost of equity re 13.0%
WACC Using FLI actual debt ratio 12.9%
WACC Using FLI optimal debt ratio 12.3%

 

Dev Khan shows these results to a partner at the private equity firm and is 
asked to explain the sources of specific differences in the results. The following 
questions reflect the partner’s queries.

1. Which factor most accurately reflects the main significant difference in the 
required return on equity from the expanded CAPM versus the required 
return on equity from the CAPM?

A. Size premium
B. Company-specific premium
C. Industry risk premium

Solution:
A is correct. The size premium of 3% reflects the majority of the difference 
between the 13.3% associated with the expanded CAPM and the 9.3% asso-
ciated with the CAPM. B is incorrect as the company-specific premium only 
accounts for 1% of the difference. Industry risk premiums do not factor into 
either the CAPM or the expanded CAPM, so C is incorrect.

2. The partner points out that there are more factors included in the build-up 
approach as compared to the expanded CAPM, so asks Khan as to why the 
required return on equity from the build-up approach is lower than the re-
sult from the expanded CAPM. Which of the following most correctly states 
how Khan should respond?

A. The industry risk premium is the only additional factor included in the 
build-up approach and was assumed to be negative for FLI.

B. The equity risk premium in the build-up approach uses a lower 
assumed market return than the equity risk premium in the expanded 
CAPM.

C. The industry risk premium is the only additional factor included in the 
build-up approach, and this was assumed as zero for FLI’s industry. 
However, the equity risk premium in the build-up approach is lower 
for stocks with a beta greater than 1.0.

Solution:
C is correct. There are two important distinctions between the build-up 
approach and the expanded CAPM. First, the inclusion of an industry risk 
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premium is an extra factor, but this was assumed as zero in the example. The 
second significant difference is that the build-up approach does not utilize 
a beta to adjust the equity risk premium. In the FLI example, beta was 1.1 
in the expanded CAPM, which added an extra 0.5% to the result for the 
expanded CAPM. A is incorrect as the industry risk premium was assumed 
to be zero, and B is incorrect as there is no difference between the market 
return assumptions in the two models.

3. The partner notes that the WACC using an optimal capital structure is low-
er than the WACC using FLI’s existing capital structure. Which statement 
best describes the acquisition complication that this difference creates for 
the private equity firm?

A. FLI’s existing capital structure consists of more debt than is optimal, 
and so its cost of debt is currently higher than it should be. As a result, 
the acquisition will need to include a plan to pay off some of FLI’s 
existing debt.

B. If the private equity firm calculates an acquisition price for FLI from 
the lower WACC, it will pay a higher price. As a result, value is trans-
ferred from the private equity buyer to FLI for a change to the compa-
ny’s capital structure after the acquisition.

C. The higher WACC is an outcome of higher projection risk due to 
non-optimal capital structure. The private equity buyer had to adjust 
the cost of capital higher to reflect this added risk.

Solution:
B is correct. The buyer may need to base its acquisition price on future 
changes, resulting in a more efficiently run business. In doing so, it pays the 
seller for changes to the company not made by the seller, but instead those 
which the buyer expects to make after the transaction. A incorrectly states 
that FLI’s debt ratio was above the optimal capital structure. C incorrectly 
refers to projection risk as the source of the higher WACC.

VALUATION DISCOUNTS AND PREMIUMS

explain and evaluate the effects on private company valuations of 
discounts and premiums based on control and marketability

In contrast to public company valuations which are usually based upon an expected 
exchange of liquid shares between non-controlling buyers and sellers, private company 
valuations may involve an adjustment for more or less control as well as the limited 
ability to exchange private shares. These relationships are summarized in Exhibit 6.

6
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Exhibit 6: Valuation Discounts and Premiums for Private Companies

Strategic
Control

Non-controlling
Minority Interest

Financial
Control

Non-controlling,
Non-marketable
Minority Interest

Control premium

Discount for lack of
marketability (DLOM)

Discount for lack
of control (DLOC)

Synergistic control
premium

Comparable
Public Company

Valuation

The highest possible value indication for an entity would be its investment value to a 
so-called strategic buyer able to capitalize on synergies. This value reflects a buyer 
who intends to use their controlling stake to take action to increase firm revenue and/
or decrease costs beyond current expectations in order to increase the company’s 
value. The highest bidder for a private firm is typically an investor who not only sees 
the greatest potential for synergies but is also able and willing to assume the execution 
risk associated with their realization.

A financial buyer on the other hand may be willing to pay a premium for a con-
trolling interest for a private firm but is either unable to identify any synergies from 
a controlling interest, may be unable or unwilling to take advantage of them due to a 
lack of operational or management expertise, or has limited risk appetite. Financial 
buyers include investors who seek a synergistic buyer or partner or may be an existing 
minority shareholder who may otherwise benefit from control under current operations.

A non-controlling equity interest that is readily marketable is generally equivalent 
to the price at which publicly traded companies trade in the market.

Two forms of valuation discount, namely a discount due to lack of control as 
well as a reduction to value due to the lack of marketability, are covered in detail in 
the following sections. The application of valuation premiums and discounts is fact 
specific and highly dependent upon whether the valuation is part of a competitive 
bidding process. As a result, estimates may vary dramatically. Variations in estimated 
discounts and premiums may relate to the challenging comparability of the data used 
to quantify discounts. Discounts may also vary based on interpretation of the impor-
tance of the size of shareholding and distribution of shares, the relationship of parties, 
laws affecting minority shareholder rights, investors’ alignment with the controlling 
shareholder, and other factors.

The timing of a potential liquidity event is one key consideration. An interest in 
a private company that is pursuing either an IPO or a strategic sale might be valued 
with relatively modest valuation discounts. An equity interest in a private company 
that has not paid dividends and has no prospect for a liquidity event would likely 
require much higher valuation discounts.
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Lack of Control Discounts
A discount for lack of control (DLOC) involves a deduction from the pro rata share 
of 100% of the value of an equity interest to reflect the absence of some or all powers 
of control. A lack of control may be disadvantageous to an investor because of the 
inability to select directors, officers, and management that control an entity’s operations. 
Without control, an investor is unable to distribute cash, buy and sell assets, obtain 
financing, or influence other company actions which could affect the investment’s 
value, the timing of distributions, and ultimate return to the investor.

Although an investor may lack control, the effect on value is uncertain. In some 
cases, the existence of disproportionate returns supports the application of a lack 
of control discount. Disproportionate returns result when controlling shareholders 
increase their returns through above-market compensation and other actions that 
reduce the returns available to minority shareholders. While private companies pur-
suing an IPO or strategic sale of the entity are less likely to have a controlling group 
which takes actions that reduce an entity’s earnings, in some cases pre-IPO investors 
retain a concentration of control versus common shareholders.

Data available for estimating a lack of control discount are limited and interpre-
tations can vary markedly. For interests in operating companies, control premium 
data from public company acquisitions are often used. The same factors used for a 
control premium are often considered when estimating a lack of control discount as 
shown below and in Example 5:

 DLOC = 1 – [1/(1 + Control premium)] (4)

EXAMPLE 5

Everfloat Limited Control Premium

1. Andrea Miceli is analyzing the value of a non-controlling minority interest 
in Everfloat Ltd., a private UK company for which shares have not recently 
traded. Miceli estimates Everfloat’s unadjusted value to be GBP 1.65 billion 
and uses data from similar public companies to estimate a control premium 
of 15%. What is Everfloat’s DLOC and adjusted value?
Solution:
We may solve for Everfloat’s DLOC using Equation 4:

 DLOC = 1 – [1/(1 + Control premium)]

For a 15% control premium, the DLOC is 1 – (1/1.15) = 0.130, or 13.0%.
Everfloat’s adjusted value is GBP1.65 billion × (1-0.13) = GBP1.4355 billion.

The decision of whether to apply a DLOC depends upon the perspective taken 
when conducting a private valuation. Valuation indications from discounted cash flows 
are generally agreed to be a controlling interest value if the cash flows and discount 
rate are estimated on a controlling interest basis. If control cash flows are not used 
and/or the discount rate does not reflect an optimal capital structure, the resulting 
value is generally considered to already reflect a lack of control.

Lack of Marketability Discounts
A discount for lack of marketability (DLOM) is a deduction from an ownership 
interest’s value to reflect the relative absence (compared with publicly traded com-
panies) of a liquid market for a company’s shares.
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Lack of marketability discounts are frequently applied in the valuation of 
non-controlling equity interests in private companies. Although a DLOM differs from 
a DLOC, they are often linked; that is, if a valuation is on a non-controlling interest 
basis, a lack of marketability discount is typically appropriate. Key variables affecting 
a marketability discount include prospects for liquidity such as market conditions, 
restrictions on transferability, limitations on the pool of potential buyers, and own-
ership concentration. At a minimum, an illiquid investment involves an opportunity 
cost associated with the inability to redeploy investment funds.

Restricted stock transactions and IPOs are two types of data used to quantify 
DLOMs, and option pricing models are also sometimes used to develop marketability 
discount estimates. All these approaches are subject to differences in interpretation.

Restricted stock is generally identical to freely traded stock of a public company 
except for the trading restrictions. Unlike interests in private companies, restricted 
stock transactions typically involve shares that will soon be freely tradable. The sale of 
blocks of restricted stock that exceed public trading activity in the stock may be the 
most comparable data for quantifying a lack of marketability discount. A private sale 
of such a block may reflect a valuation discount related to the price risk associated 
with the holding.

The relationship of stock sales prior to IPOs is another source of marketability 
discounts. For many early-stage or high-growth companies approaching an IPO, an 
increase in value may result from lower risk and uncertainty as a company progresses 
in its development. The lower risk of realizing predicted cash flows or a narrowing 
of the ranges of possible future cash flows may lead to a reduction in the implied 
marketability discount.

Option-based approaches seek to quantify DLOMs using the right to sell shares 
as captured by a put option premium. This premium is used to quantify the ability 
to sell at a given price. As a first step, an at-the-money put option is priced. The put 
option premium as a percentage of the stock value provides an estimate of the DLOM 
as shown in Example 6.

EXAMPLE 6

Everfloat Limited DLOM Estimate Using a Put Option

In seeking to estimate a DLOM for Everfloat Ltd., Andrea Miceli determines that 
Shipline PLC (a non-dividend-paying stock) represents the closest comparable 
public company to the valuation target. Shipline’s current share price is GBP 50 
and Miceli assumes a six-month time horizon.

Given the current risk-free rate of 5.0%, Miceli calculates the value of a six-
month at-the-money put option with a strike at the six-month forward price of 
GBP 51.27 (=50e(0.5×0.05)). Using a Black–Scholes model and observing implied 
volatility of 60% for Shipline, she solves for a put option premium of GBP 8.40.

The estimated DLOM for Everfloat is GBP 8.40 / GBP 50, or 16.8%.

One advantage of the put option analysis is the ability to directly address perceived 
risk of the private company through the volatility estimate. The volatility estimate 
may better capture the risks of the stock compared with restricted stock or IPO 
transactions in which volatility may be one of many variables influencing the level of 
discount. Volatility estimates may be based on either historical or implied volatilities of 
public companies or the volatility estimates embedded in the prices of publicly traded 
options. Put options provide only price protection for the life of the option. They do 
not, however, provide liquidity for the asset holding, raising a concern on the use 
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of this form of DLOM estimate. Put options also allow the holder of the underlying 
security to benefit from potential price increases in share value and therefore do not 
exactly model lack of marketability.

In addition to control and marketability discounts, a variety of other potential 
valuation discounts exist that may require consideration. These include key person 
discounts, portfolio discounts (discounts for non-homogeneous assets), and possible 
discounts for non-voting shares.

If both lack of control and lack of marketability discounts are applied, this occurs 
in sequence and the total discount is multiplicative rather than additive as shown in 
the following equation and in Example 7.

 Total Discount = [1 – (1 – DLOC)×(1 – DLOM)] (5)

EXAMPLE 7

Everfloat Limited Total Discount Estimate

1. As Miceli has determined that the Everfloat DLOC is 13% and the DLOM 
using option pricing is 16.8%, calculate the total value discount for Everfloat.
Solution:
Using Equation 5, we may solve for a total discount of 27.6% as follows:

 Total Discount = [1 – (1 – 0.13)×(1 – 0.168)] =0.276

Valuation discounts or premiums follow discrete steps, first moving from a 
controlling to a non-controlling ownership basis, and then from a marketable to a 
non-marketable basis to establish the valuation discount to be applied.

KNOWLEDGE CHECK

1. The management of Starbeam LLC, a private company owned solely 
by its managers, is seeking to raise funds by selling an equity stake in the 
company while maintaining control. A private valuation expert recently 
estimated Starbeam’s company value based on its current status as a 100% 
management-owned company. Which type(s) of premiums and/or discounts 
would most likely be applied to the recent valuation in valuing the proposed 
equity stake?

A. Control premium and DLOM
B. DLOC
C. DLOC and DLOM

Solution:
B is correct. The recent valuation would have reflected a control premi-
um because of management’s controlling position and a DLOM because 
Starbeam is a private company, thus A would only be correct for the recent 
valuation, rather than the valuation of the proposed stake. C would not be 
correct because the DLOM would already have been applied in estimating 
the recent valuation. Thus, the proposed, non-controlling stake would only 
need a DLOC.

2. During the process of seeking out a buyer for a non-controlling stake, Star-
beam’s management is approached by a well-known public markets investor 
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who commonly buys controlling stakes in well-managed private companies. 
This investor allows the management to stay in place. If this investor bids on 
a controlling stake in Starbeam, should the offer price include a premium 
over the recent valuation and, if so, what type of premium?

A. Yes, financial control premium
B. Yes, synergistic control premium
C. No control premium over the recent valuation is needed.

Solution:
A is correct. Answer choice C seems reasonable because the recent valua-
tion reflected management’s controlling position. However, for the investor 
to entice management to give up control, a premium over the recent valua-
tion must be offered associated only with financial control. As the investor is 
a financial buyer, there would most likely not be synergies on which to base 
a control premium.

3. Starbeam eventually sells a non-controlling stake in its business. Suppose a 
typical control premium is 30% and a typical DLOM is 20%. Which of the 
following would be closest to the total discount for the non-controlling stake 
in Starbeam compared to publicly traded comparables?

A. 44.0%
B. 43.1%
C. 38.5%

Solution:
C is correct. The total discount is 1 – (1-DLOC)×(1-DLOM). The 
DLOC is equal to 23.1% [1 – (1/1.30)], not 30%. So, the solution is 1 
– (1-0.231)×(1-0.2).

PRIVATE COMPANY VALUATION APPROACHES

explain the income, market, and asset-based approaches to private 
company valuation and factors relevant to the selection of each 
approach 

Valuation approaches for private companies are conceptually similar to those used 
for public companies, although the labels used and details of their application may 
differ based upon the availability and reliability of information, an analyst’s confidence 
in the data, as well as a company’s stage in its life cycle and industry, among other 
factors. Three primary approaches exist:

 ■ The income approach corresponds to the discounted cash flow approach to 
valuation introduced earlier for public companies. This includes variations 
such as the capitalized cash flow method, which assumes constant cash 
flow growth, and the excess earnings method, which is conceptually the 
same as the residual income approach.

7
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 ■ The market approach values a company based on a ratio of a market-based 
price to a key monetary variable (or multiple) as compared to companies 
with similar features to gauge relative value. As in the case of the method 
of comparables, pricing multiples may be based on share price or multiples 
based on enterprise value.

 ■ The asset-based approach values a private company based on the values of 
its underlying assets less the value of any related liabilities.

The income approach corresponds to what public equity analysts call discounted 
cash flow models or present value models. Along with asset-based models, discounted 
cash flow models are classified as absolute valuation models. In contrast, analysts use 
a relative valuation model when they apply a market-based approach in evaluating 
price and enterprise multiples relative to the value of a comparable company. These 
approaches and how they differ for private companies are the subject of the following 
sections.

Income-Based Approaches

Free Cash Flow Valuation Approach

Free cash flow valuation for private and public companies follows a substantially 
similar process. Recall from earlier lessons that FCFF is a flexible measure which may 
be applied to different capital structures and is appropriate for controlling investors 
with influence over earnings distribution and debt policies.

By using the WACC as the relevant discount rate, FCFF models estimating a com-
pany’s intrinsic value (IVt) incorporate the cost of both debt and equity:

  I  V  t   =  ∑ 
i=1

  
n
      

 FCFF  t+i    _   (1 + WACC)    i   +   
E ( S  t+n  ) 
 _   (1 + WACC)    n     (6)

FCFF valuation combines periodic cash flow projections for n years discounted at 
WACC, with a discounted terminal value estimate ( E ( S  t+n  ) )  representing firm value 
at the end of the initial n year period.

As is the case for public companies, terminal value estimates for private firms may 
be interpreted as either an expected sale price at the end of a finite holding period, or 
a point beyond which individual cash flow estimates are less certain and a perpetuity 
is used with a constant growth rate of g. Three basic approaches to establishing a 
terminal value for private companies are shown in Exhibit 7:

Exhibit 7: Terminal Value Approaches

1) Earnings Normalization/Cash
Flow Issues 

2) Discount Rate/Rate of Return
Adjustments 

3) Valuation Discount 
or Premium

IV
t 
= 

FCFF
t+i

(1 + WACC)i
+

n

i = 1

Capitalized Cash Flow
Cash flow/g

Market-Based Multiple

Excess Earnings
Residual income/(r – g)

Terminal Value

(1 + WACC)n
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Private companies may involve limited financial data or projections, significant intan-
gible assets, or an uncertain growth trajectory given their early stage in the company 
life cycle. In the following sections, we address how and when these approaches are 
applied and, in some cases, adjusted to accommodate these company characteristics.

Capitalized Cash Flow Method

The capitalized cash flow method (CCM) estimates value based on a company’s pro-
jected performance as a growing perpetuity under the assumption of stable growth. 
While less frequently used for the valuation of public companies, larger private compa-
nies, or in the context of acquisitions or financial reporting, a CCM may be particularly 
appropriate in valuing a private company for which no projections are available and/
or market pricing evidence from similar public companies or transactions is limited.

While the CCM is often used to derive a terminal value as shown in Exhibit 7, in 
its most basic form using expected FCFF as a cash flow measure as shown in an ear-
lier example, the capitalized cash flow (CCF) calculation is calculated as a perpetuity 
discounted by the WACC minus the constant cash flow growth rate (g):

  Firm Valu  e  t   =   
FCF  F  t+1  

 _ WACC − g    (7)

The expected FCFF (FCFFt+1) may be estimated using the company’s expected after-tax 
EBIT and the firm’s reinvestment rate, or the rate of investment in working capital 
and long-term assets which combined are analogous to the retention ratio introduced 
in earlier lessons which is necessary to maintain operations and support assumed 
growth. We may solve for the reinvestment rate as follows:

  Revinvestment rate = RIR =   
g
 _ WACC     (8)

Solve for firm value in Equation 7 using projected EBIT as follows:

   Firm Value  t   =   
 EBIT  t+1   (1 − t)  (1 − RIR) 

  _________________  WACC − g    (9)

In order to solve for the company’s intrinsic equity value (IVt), we must subtract the 
estimated market value of debt from firm value. Note that the use of a constant WACC 
assumes the capital structure will remain unchanged.

Analysts must estimate the market value of private debt when traded market values 
are unavailable. If debt represents a small fraction of overall financing and operations 
are stable, the face value of debt may be an acceptable estimate. In instances where 
a private company has significant leverage, the company faces changing financial 
conditions, and/or significant volatility is expected in its performance, the compa-
ny’s debt may be valued at a significant premium or discount from face value. Debt 
maturities and terms should also be considered, particularly if significant maturities 
occur during the life of the investment. In these cases, an analyst may estimate market 
value based on public debt with similar characteristics such as debt type, tenor, credit 
quality, and industry.

FCFE, introduced earlier in the curriculum, excludes payments to debtholders and 
uses the cost of equity (re) rather than the WACC to directly value equity:

  I  V  t   =   
 FCFE  t+1  

 _  r  e   − g    (10)

The denominator in Equation 10 is often referred to as the capitalization rate. Firm 
equity value is estimated by dividing forecasted cash flow by the capitalization rate 
as shown in Example 8.
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EXAMPLE 8

Vinuvia Limitada’s CCF

Alicia Carrenza is a private equity general partner assessing a potential pur-
chase of Vinuvia Limitada, a successful privately held Brazilian wine distribu-
tor. Carrenza arrives at the following estimates based upon limited company 
disclosures and market information:

 ■ Vinuvia Limitada’s most recent cash flow statement showed FCFF of 
BRL 15,000,000 and FCFE of BRL 14,500,000.

 ■ Carrenza estimates a 15% required return to equity and a 10% cost of 
debt based upon estimates from public companies. Vinuvia has BRL 
50,000,000 in total assets and is 90% financed by equity and 10% by 
debt. Vinuvia’s tax rate is 34%.

 ■ Carrenza expects operations to remain stable and forecasts constant 
FCFF growth of 5% in the future.

Answer the following questions based upon the information provided:

1. Calculate Vinuvia’s equity value using CCF on a FCFF basis.
Solution:
Solve for CCF on an FCFF basis using Equation 7:

   Firm Value  t   =   
 FCFF  t+1  

 _ WACC − g   

Calculate inputs as follows:

 FCFFt+1 = BRL 15,750,000 (=BRL 15,000,000 × 1.05)

 WACC = 14.2% (rWACC = wdrd + were; =0.1×(1-0.34)×10% + 0.9×15%)

Solve for Firm Valuet using g = 5% as BRL 171,943,231. Subtract Vinuvia’s 
debt of BRL 5,000,000 (=0.1 × BRL 50,000,000) to get equity value of BRL 
166,943,231, using book value given the small size of Vinuvia’s debt and its 
stable operations.

2. Determine how Carrenza’s CCF estimate changes if the expected growth 
rate is 2% instead.
Solution:
Solve for CCF on an FCFF basis using Equation 7 as in Question 1 with g = 
2%:

   Firm Value  t   =   BRL15, 750, 000   _____________  0.142 − 0.02   

to derive an estimated Vinuvia equity value of BRL 120,822,368. The 3% re-
duction in future expected growth therefore reduces estimated equity value 
by over 25%.

As Example 8 shows, valuations are highly sensitive to assumed parameters such 
as growth rates. For companies where an analyst has sufficient information to forecast 
cash flows for several periods or expects cash flow to grow at different rates in the 
future, free cash flow valuation using a series of discrete cash flow projections as well 
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as multistage growth assumptions where applicable is theoretically preferable to the 
CCM. However, a basic CCM can also be helpful in assessing discount rate or growth 
assumptions embedded in value indications from other approaches.

Excess Earnings Method
In a business valuation context, the excess earnings method (EEM) involves estimating 
the earnings remaining after deducting amounts that reflect the required returns to 
working capital and fixed assets (i.e., the tangible assets) and is outlined in Exhibit 8.

Exhibit 8: Excess Earnings Method

Firm Value
t
 = Fair Market Value of Tangible Assets + RV

t

Working
Captital

× (Required Return)
WC

– Required Return on
Working Capital

– Required Return on
 Fixed Assets

= Excess Earnings or
Residual Income (RI

t
)

Fixed
Assets

× (Required Return)
FA

Present Value of Excess
Earnings (Residual value)

Intangible
Assets

RI
t
(1 + g)

r
RI
 – gRV

t
 =

As a first step, estimate a company’s normalized earnings using the adjustments shown 
earlier. Second, determine the fair market value of tangible assets, including working 
capital and fixed assets, as well as respective required rates of return. Working capital 
is the lowest risk and most liquid asset with the lowest required rate of return (rWC), 
while fixed assets typically involve a higher rate of return (rFA). Intangible assets, 
given their limited liquidity, potentially unique value to a specific company, and high 
risk, often require the highest return (rRI). Third, deduct required return on tangible 
assets from normalized earnings to solve for excess earnings (residual income or RIt).

 RIt = Normalized Income – (Working Capital × rWC) – (Fixed Assets × rFA) (11)

The residual income introduced in earlier Equity lessons is capitalized using a similar 
growing perpetuity formula to CCM to solve for the present value of intangible assets 
(residual value or RVt), where g represents the residual income growth rate.

  R  V  t   =   
RIt (1 + g) 

 _  r  RI   − g    (12)

Firm value is the sum of the value of tangible assets and the residual value of excess 
earnings from intangible assets.

The EEM approach has generally been used to value intangible assets and very 
small businesses when other market approach methods are not feasible. Consider the 
EEM valuation presented in Example 9.
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EXAMPLE 9

Digigraf GmbH – EEM

Digigraf GmbH is a small, privately held digital media firm with several patents 
seeking a new round of early-stage financing and intends to apply the EEM to 
value the business. The company’s most recent financial statements indicate 
EUR 1,000,000 in total assets, consisting of working capital (EUR 200,000) and 
fixed assets (EUR 800,000), respectively, which are close to their fair market 
value. Following several adjustments, normalized earnings for the most recent 
year were EUR 120,000.

Steps in estimating Digigraf ’s firm value using an EEM approach are as follows:

1. Develop discount rates for working capital (rWC) and fixed assets (rFA). 
Based upon an assessment of the opportunity cost of working capital 
ais well as fixed assets, the required returns on working capital and 
fixed assets are estimated to be 5% and 11%, respectively.

2. Calculate residual income (RIt) by deducting required returns on assets 
from normalized income. We can solve for RIt using Equation 11:

 RIt = EUR 22,000 
 = EUR 120,000 – (EUR 200,000 × 5%) – (EUR 800,000 × 11%)

This residual income must reflect the value associated with intangible 
assets.

3. Estimate a residual income discount rate and growth rate in order 
to value the intangible assets. This estimate typically represents all 
intangible assets (including customer relationships, technology, trade 
names, and the assembled work force, among others). Here we assume 
the discount rate rRI is 12% and the residual income growth rate g is 
3%.

4. Value intangible assets using the growing perpetuity in Equation 12. 
Given the residual income of EUR 22,000, a growth rate of 3%, and an 
intangible asset discount rate of 12%, we solve for the present value of 
intangible assets as follows:

 =    EUR22, 000 ×  (1.03)   _______________  0.12 − 0.03   

 RVt = EUR 251,778

EUR 22,000 is the normalized income for the most recent year, which 
is increased by its assumed 3% growth rate to forecast next year’s 
residual income.

5. Firm value is the sum of working capital, fixed assets, and intangible 
assets. The EEM estimate for Digigraf GmbH is

 EUR 1,251,778 = EUR 200,000 + EUR 800,000 + EUR 251,778.

The EEM is used only rarely in pricing entire private businesses, and then only for 
small ones. Some view the specific return requirements for working capital, tangible 
assets, and the residual income associated with intangible assets as not readily mea-
surable and relatively subjective in nature. That said, for financial reporting purposes, 
the concept of residual income is an important element of intangible asset valuations 
and has wide acceptance.
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Market-Based Approaches
Earlier lessons on the market-based relative value approach to public equity valuation 
used a company’s equity market price or its enterprise value (EV) to establish a ratio 
or multiple to measure value. The market approach uses direct comparisons to public 
companies and acquired enterprises to estimate the fair value of an equity interest 
in a private company.

Because the market approach relies on data generated in actual market transactions, 
it is the most frequently used approach, and considered by many to be conceptually 
preferable to the income- and asset-based approaches for private company valuation. 
In addition to the approaches’ used for compliance and litigation purposes, analysts 
often incorporate the market approach when triangulating among different approaches 
to arrive at an appropriate transaction value. The primary assumption of the market 
approach is that transactions providing pricing evidence are reasonably comparable 
to the those of the private company being evaluated.

There are three major variations of the market approach:

 ■ The guideline public company method (GPCM) establishes a value 
estimate based on observed multiples from trading activity in the shares of 
public companies viewed as comparable to the subject private company.

 ■ The guideline transactions method (GTM) establishes a value estimate 
based on pricing multiples derived from the acquisition of control of entire 
public or private companies.

 ■ The prior transaction method considers actual transactions in the stock of 
the subject private company.

GPCM
Analysts frequently use multiples from comparable public companies to value private 
firms. These comparable companies are selected to match the relative risk and growth 
prospects of the private company as closely as possible using market information 
from publicly traded companies. For example, it is important to consider not only 
firms from the same industry but also firms of similar size, leverage, and stage in the 
company life cycle when choosing comparables.

The multiples used in public and private company valuation analysis may differ 
in the financial metrics used in the valuation process. Price-based multiples such as 
the price/earnings ratio are frequently cited in the valuation of public companies, 
while metrics such as EV which take the value of the entire firm into consideration 
are more common in private company valuation, as they offer greater flexibility to 
accommodate changes to the capital structure over the valuation period.

Another important adjustment to consider when comparing private companies to 
comparable public companies is differences in leverage. When using beta measures 
for purposes of comparison based on multiples, it is important to adjust for these 
differences by “unlevering” observed public company beta and “relevering” beta to 
match the capital structure of the private company. First, we “unlever” beta as follows.

   β  unlevered   =   
 β  levered  

  _________________  
 [1 +  (1 − t)  ×  (  Debt _ Equity  ) ] 

    (13)

where both the tax rate t and the ratio of debt (Debt/Equity) reflect those of the 
public company in question. We then apply the unlevered beta to the tax rate and 
debt ratio of the private company to derive a levered beta:

   β  levered  *   =  β  unlevered   [1 +  (1 −  t   * )  ×   (  Debt _ Equity  )    
*
 ]   (14)
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where the tax rate t* and the ratio of debt (Debt/Equity)* reflect those of the private 
company being evaluated as demonstrated in Example 10.

EXAMPLE 10

Valuing Quik Chip S.A. Using Guideline Public Companies

Quik Chip S.A. operates a chain of 50 quick-service restaurants throughout 
Europe. The process of estimating a value for Quik Chip may begin by assess-
ing multiples and other fundamental financial variables from a set of guideline 
public companies operating in the quick-service restaurant industry globally. 
The guideline companies were limited to those expected to be similar in EV to 
Quik Chip. The data gathered are shown in the following table:

 

Comparables P/E EV/EBITDA EV/EBIT EV/Sales Beta Debt/Equity Tax rate

Company A 21.6 13.6 18.5 3.7 1.3 61% 25%
Company B 21.6 12.5 17.5 1.7 1.2 47% 19%
Company C 24.3 8.8 15.0 1.5 1.2 56% 20%
Company D 17.7 11.8 15.7 2.2 1.1 33% 24%
Company E 18.4 10.8 16.1 1.0 1.0 22% 25%
Company F 29.1 11.8 16.5 1.8 1.3 54% 18%
Company G 29.9 11.2 21.5 1.5 1.5 67% 20%
Company H 16.6 9.6 14.0 0.8 0.9 28% 21%
Company I 24.2 18.8 20.7 3.6 1.4 82% 22%

Mean 22.6 12.1 17.3 2.0 1.21 50.0% 21.6%
Median 21.6 11.8 16.5 1.7 1.2 53.8% 21.0%
Low 16.6 8.8 14.0 0.8 0.9 22.0% 18.0%
High 29.9 18.8 21.5 3.7 1.5 81.8% 25.0%

 

The summary data from this table may be used as one tool for estimating 
the value of Quik Chip. For example, if the valuation analyst believes that Quik 
Chip is well represented by the average company from this comparable set, one 
or more of the four multiples may be used as part of a market-based valuation.

Alternatively, if capital structure (i.e., leverage) is different from public com-
parables, an income-based valuation may require a beta estimate, and public 
company data estimates may be used to estimate beta. Furthermore, the debt 
ratio and tax rate information from public companies can be used to unlever 
the beta estimates from the public companies.

Answer the following questions based upon the information provided:

1. If Quik Chip has a debt-to-equity ratio of 25% and a tax rate of 18%, what is 
a reasonable beta estimate for Quik Chip?
Solution
A valuation analyst starts with the 1.21 average beta from comparable com-
panies. This beta can then be unlevered using the average Debt/Equity ratio 
and tax rate from guideline companies as shown in Equation 13.

   β  unlevered   =   
 β  levered  

  _________________  
 [1 +  (1 − t)  ×  (  Debt _ Equity  ) ] 
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 βunlevered= 1.21/[1+(1-0.216)×0.50]

 = 0.8693

Then, re-lever the unlevered beta from the guideline companies to estimate 
a levered beta for Quik Chip using Equation 14.

   β  levered  *   =  β  unlevered   [1 +  (1 −  t   * )  ×   (  Debt _ Equity  )    
*
 ]  

   β  levered  *   = 0.8693×[1+ (1-0.18)×0.25]

     = 0.8693

2. Assuming Quik Chip has sales of EUR 250,000,000 and EBIT of EUR 
35,000,000, establish a range for Quik Chip’s EV using peer multiples.
Solution:
Use mean peer multiples for EV/EBIT (17.3) and EV/Sales (2.0), respective-
ly, calculate Quik Chip’s implied EV for each:

 EVEV/EBIT = EUR 605,500,000 (= 17.3 × EUR 35,000,000)

 EVEV/Sales = EUR 500,000,000 (= 2.0 × EUR 250,000,000)

Note that Quik Chip’s estimated EV is higher using an EBIT-based as 
opposed to a sales-based multiple, as the company is more profitable on 
an EBIT/Sales basis at 14% (=EUR 35,000,000 / EUR 250,000,000) for Quik 
Chip versus 11.6% (dividing EV/Sales of 2.0 by EV/EBIT of 17.3) for its 
public peers.

When a private company under analysis conducts business in more than one 
sector or industry, it may be necessary to create a composite profile from more than 
one group of comparable companies. Composite profiles are most often derived by 
weighting multiples using a percentage of sales or net income, which includes sales 
margin, leverage, and tax effects. Use of a composite profile is of particular importance 
when the risk or growth levels of these activities vary significantly across segments 
within the private company as shown in Example 11.

EXAMPLE 11

Establishing a Composite Multiple for Everfloat Limited

Example 5 introduced Everfloat Ltd., a privately held company based in the 
United Kingdom. Andrea Miceli seeks to estimate the value of Everfloat’s EV 
using a market approach. While the company is well-known as a traditional 
marine navigation equipment provider, Everfloat has focused on diversifica-
tion efforts over the last decade, with this business line now comprising just 
70% of revenue. The company now has a growing logistics equipment business 
facilitating ground transportation as well as alternative energy technology for 
marine applications. In particular, Everfloat is pursuing electrification solutions 
as the shipping industry seeks to diversify away from fossil fuels, an effort which 
produces revenues, but is not yet profitable. The following table summarizes 
Everfloat’s current business lines.
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Everfloat Limited Financial Data (GBP millions)
 

 

Lines of Business Revenue Assets EBITDA

Marine Navigation 700 1560 187.5
Logistics Services 250 400 75
Energy Solutions 50 40 -12.5
Total 1,000 2,000 250

 

Miceli identifies a group of publicly traded comparable companies for each 
of Everfloat’s three business lines. As marine navigation is the dominant com-
ponent of Everfloat’s business metrics, these comparables will receive the largest 
weighting in the valuation.

Miceli focuses her analysis based on two market multiples: EV to sales (EV/
Sales) and EV to EBITDA (EV/EBITDA). She identifies public companies of 
similar size and stage of development that operate primarily in each of Everfloat’s 
business lines, gathers multiples for each, and summarizes the data by calculating 
the average multiple for each segment. Public peers in Logistics Services and 
Marine Navigation exhibit similar EV/EBITDA multiples, while publicly traded 
firms in Energy Solutions businesses similar to Everfloat trade at significantly 
higher EV/EBITDA multiples. EV/Sales shows a similar pattern, although EV/
Sales multiples are significantly higher for Marine Navigation as compared to 
Logistics Services.

 

Everfloat Limited Comparable Multiples
 

 

Lines of Business EV/Sales EV/EBITDA

Marine Navigation 2.8 8.2
Logistics Services 1.1 8.1
Energy Solutions 8.0 20.0

 

Answer the following questions based upon the information provided:

1. Calculate a single EV/Sales multiple to value Everfloat.
Solution:
Weight peer multiples by Everfloat sales to derive composite EV/Sales of 2.6:

 Composite EV/Sales = 2.6 
 = (700/1,000)×2.8 + (250/1,000)×1.1 + (50/1,000)×8.0

2. Calculate a single EV/EBITDA multiple to value Everfloat.
Solution:
Given Everfloat’s negative Energy Solutions EBITDA, we weight peer multi-
ples by the proportion of Everfloat’s EBITDA as follows:

 Composite EV/EBITDA = 7.6 
 = (187.5/250)×8.2 + (75/250)×8.1 + (-12.5/250)×20.0

An alternative would be to value Energy Solutions using Sales multiples and 
other divisions using EBITDA multiples.
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The primary advantage of this method is the potentially large pool of guideline 
companies and the significant descriptive, financial, and trading information available 
to the analyst/appraiser. Disadvantages include possible issues regarding comparability 
and subjectivity in the risk and growth adjustments to the pricing multiple.

Control premiums may be used in valuing a controlling interest in a company. The 
trading of interests in public companies typically reflect small blocks without control 
of the entity. Given this information, many but not all believe the resulting pricing 
multiples do not reflect control of the entity.

A control premium adjustment may be appropriate depending on the specific 
facts. Historically, control premiums have been estimated based on transactions in 
which public companies were acquired. Several factors require careful consideration 
in estimating a control premium.

 ■ Type of transaction. Some transaction databases classify acquisitions as 
either financial or strategic transactions as defined earlier. Compared with 
financial transactions, control premiums for an acquisition by a strategic 
buyer are typically larger because of the expected synergies.

 ■ Industry factors. Industry sectors with acquisition activity are considered 
to be “in play” at a valuation date; that is, pricing of public companies in 
the sector may reflect some part of a possible control premium in the share 
prices. Control premiums measured at a different time may reflect a differ-
ent industry environment from that of the valuation date.

 ■ Form of consideration. Transactions involving the exchange of significant 
amounts of stock (as opposed to cash) may be less relevant as a basis of 
measuring a control premium since acquiring company management may 
execute such transactions when they believe their shares to be overvalued in 
the public market.

Multiples resulting from applying a control premium to pricing multiples from 
publicly traded companies should be assessed for reasonableness.

Guideline Transactions and Prior Transaction Methods

The GTM is conceptually similar to the GPCM. Unlike the GPCM, the GTM uses 
pricing multiples derived from acquisitions of public or private companies. Transaction 
data available on publicly reported acquisitions are compiled from public filings made 
by parties to the transaction with the regulatory bodies, such as the Financial Conduct 
Authority in the United Kingdom or the Securities and Exchange Commission in the 
United States. Data on transactions not subject to public disclosure may be available 
from certain transaction databases. Because information may be limited and is generally 
not readily confirmed, many appraisers challenge the reliability of this data. All other 
things equal, transaction multiples would be the most relevant evidence for valuation 
of a controlling interest in a private company. Several factors must be considered in 
assessing transaction-based pricing multiples.

 ■ Synergies. The pricing of strategic acquisitions may include payment for 
anticipated synergies such as cost saving from consolidating corporate func-
tions and/or revenue growth from cross-selling opportunities and include a 
control premium, while guideline transaction multiples do not. The rele-
vance of payments for synergies to the case at hand merits consideration.

 ■ Contingent consideration. Contingent consideration represents potential 
future payments to the seller that are contingent on the achievement of 
certain milestones. Obtaining a regulatory approval for a specific business 
activity or merger or achieving a targeted level of EBITDA are examples of 
contingencies. Contingent consideration may be included in the structure of 
acquisition. The inclusion of contingent consideration in the purchase price 
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paid for an enterprise often reflects uncertainty regarding the entity’s future 
financial performance. For example, a prospective acquiror of Nano Beta in 
the earlier example might offer contingent consideration based upon EMA 
approval.

 ■ Non-cash consideration. Acquisitions may include stock in the consider-
ation. The cash equivalent value of a large block of stock may create uncer-
tainty regarding the transaction price.

 ■ Availability of transactions. Meaningful transactions for a specific private 
company may be limited. The relevance of pricing indications from a his-
torical transaction may be challenged given any significant changes to the 
company, industry, or economy over the period.

 ■ Changes between transaction date and valuation date. Unlike the GPCM, 
which develops pricing multiples based on stock prices at or near the 
valuation date, the GTM relies on pricing evidence from past acquisitions 
of control of firms. In many industries, transactions are limited and trans-
actions several months or more from a valuation date may be the only 
transaction evidence available. Changes in market conditions could result 
in different risk and growth expectations, requiring an adjustment to the 
pricing multiple.

 ■ Differences in company size, country, tax status, and leverage may also be 
relevant.

KNOWLEDGE CHECK

1. In Example 8, Vinuvia, a privately held Brazilian wine distributor, 
was estimated to have equity value of approximately BRL 167 million using 
the CCM. Vinuvia’s FCFF was BRL 15 million, and the valuation assumed 
WACC of 15% and a perpetual growth rate of FCFF of 5%. Which statement 
is most accurate about the underlying assumption of Vinuvia’s reinvestment 
rate?

A. Vinuvia’s assumed reinvestment rate is 33.33%.
B. Vinuvia’s assumed reinvestment rate is 66.67%.
C. Vinuvia’s reinvestment rate is not known based on the example.

Solution:
A is correct. Equation 8 shows that the assumed reinvestment rate in the 
CCM can be calculated by dividing the assumed perpetual growth rate of 
FCFF by the assumed WACC. In this case, reinvestment is equal to 33.33% 
(5%/15%).

2. In Example 9, Digigraf GmbH, a privately held company, was valued at 
approximately EUR 1,252,000 using the EEM approach. In checking the 
valuation, an analyst discovers that each of the discount rates for working 
capital, fixed assets, and intangible assets were incorrectly entered into the 
model. The correct estimates of discount rates are 4% for working capital, 
10% for fixed assets, and 11% for intangible assets. Which of the following is 
closest to the corrected estimate of Digigraf ’s EEM value?

A. EUR 1,283,000
B. EUR 1,366,000
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C. EUR 1,412,000
Solution:
C is correct. The discount rate mistakes on working capital and fixed as-
sets require an updated calculation of residual income of EUR 32,000,000 
(=120,000 – (200,000 x 4%) – (800,000 x 10%)). Next, the residual value cal-
culation is updated as EUR 412,000 (=(32,000 x 1.03) / (11% - 3%)). Finally, 
the EEM value is the sum of residual value of EUR 412,000, working capital 
of EUR 200,000, and fixed assets of EUR 800,000.

3. In Example 10, a set of guideline public companies were identified as po-
tential comparables for Quik Chip, a private quick-service restaurant chain 
company. The comparables were specifically chosen to be similar to Quik 
Chip with respect to industry and firm size. Which characteristic is least 
useful for choosing guideline public companies?

A. Similar debt ratio
B. Similar growth prospects
C. Similar risk

Solution:
A is correct. Private companies may have less access to debt than their pub-
lic comparables and would therefore tend to have lower debt ratios. Similar 
growth prospects and similar risk are both useful characteristics in selection 
of guideline public companies.

PRIVATE COMPANY VALUATION: INCOME-BASED 
APPROACH

calculate the value of a private company using income-based 
methods

In earlier sections, we addressed issues specific to the valuation of private companies 
including required adjustments to the numerator of the valuation model such as 
normalization of income and cash flow, and changes to the denominator including 
modifications to the required rate of return. Once the firm value or equity value is 
established based on these appropriately adjusted parameters, a premium or discount 
due to control and marketability factors may be applied based upon both the per-
spective and objectives of the evaluator. For example, an evaluator seeking to control 
a company in a competitive bid situation may offer to pay a premium

We now turn our attention to the process of conducting a private company val-
uation using the income approach and incorporating these adjustments, which is 
summarized in Exhibit 9.

8
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Exhibit 9: Private Company Valuation Process: Income Approach

Solve for Unlevered Equity
Beta of Public Comparables

Calculate Estimate Target
Company Levered Beta

Solve for WACC Using
Observed/Estimated

Debt Cost and Tax Rate

1) Estimate top-down FCFF from company information

2) Calculate WACC from public comparables

3) Estimate growth rate g based on company profile

4) Solve for enterprise value (EV) using DCF model

5) Add premium/discount for liquidity or control factors

FCFF = EBIT(1 –Tax Rate) + Depreciation(Tax Rate) – ΔLT Assets – ΔWorking Capital

EV
t 
= 

FCFF
t+i

(1 + WACC)i
+

n

i = 1 (1 + WACC)n

FCFF
t+n+1

(WACC – g)

This process is illustrated in the following case based upon Example 4.

EXAMPLE 12

FLI Valuation Using the Income Approach

Recall from Example 1 that Dev Khan, a private equity analyst, was asked to 
develop a valuation estimate of FLI from the perspective of a non-controlling 
shareholder. Khan takes the following steps in this process:

 ■ Estimate WACC using comparable public companies and the CAPM, 
an expanded CAPM, or a build-up approach

 ■ Develop a base-year estimate of FCFF
 ■ Estimate EV from forecasted FCFF and an expected terminal value
 ■ Apply appropriate discounts/premiums to complete the valuation

Step 1. Estimate WACC
Recall from Example 4 that Dev Khan calculated discount rates for FLI’s business 
as summarized in the following table:

 

Calculated variable Approach Result

Required return on equity CAPM 9.3%
Required return on equity Expanded CAPM 13.3%
Required return on equity Build-up approach 12.8%
WACC Using FLI actual debt ratio 12.8%
WACC Using FLI optimal debt ratio 12.3%
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While the expanded CAPM method suggested a required return on equity of 
13.3%, the build-up approach gave an estimate of 12.8%. Khan decides to com-
bine these results for a 13.0% required return on equity as part of the WACC 
calculation. Finally, Khan chooses an average of differing assumptions about 
FLI’s future debt ratios to arrive at a WACC estimate of 12.55%.

Step 2. Develop a base-year estimate of FCFF
In Example 1, FLI’s operating income was normalized to account for overstated 
expenses related to CEO compensation and use of real estate assets. FLI’s EBIT 
was adjusted upward from its reported level of SGD 14 million to a normalized 
amount of SGD 15.4 million as summarized in the following table.

 

FLI’s Normalized Operating Income after Taxes
 

 

As of 31 December (in SGD) As Adjusted

Revenues 50,000,000
Cost of goods sold 30,000,000
Gross profit 20,000,000
SG&A expenses 3,700,000
EBITDA 16,300,000
Depreciation and amortization 900,000
Earnings before interest and taxes 15,400,000

 

Using FLI’s tax rate of 17% and additional information that FLI had capital 
expenditures of SGD 1,200,000 and increased working capital by SGD 500,000 
over the period, Khan solves for a base-year FCFF of SGD 11,982,000:

 FCFF = EBITDA(1 – Tax rate) + Depreciation(Tax rate) – ΔLT Assets – 
ΔWorking Capital

 SGD 11,982,000 
 = 16,300,000×(1 – 0.17) + 900,000×0.17 – 1,200,000 – 500,000

Step 3. Estimate EV using an FCFF forecast and expected 
terminal value
Khan has sufficient confidence to forecast five years of revenue based upon 
expected industry trends, with an optimistic case of 8% FCFF growth for the 
next five years, a base case of 5%, and a downside estimate of 2% growth over 
the period. The terminal value is calculated using an expected perpetual growth 
rate of 3%. For example, in the downside case, Year 5 FCFF may be calculated 
as follows:

 FCFF(Downside)5 = SGD 13,229,096 = FCFF0(1+0.02)5

Using this result, terminal value for the downside case may be solved for as 
SGD 141,295,059 as follows:

 Terminal Value (Downside) = FCFF(Downside)5×(1+0.02)/(0.1255-0.03)

 = SGD 13,493,678/(0.0955)

 =SGD 141,295,059

These results for all three scenarios may be summarized as follows:
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FLI FCFF and Terminal Value Forecasts (SGD millions)
 

 

Year Downside Base Optimistic

Base year 11.982 11.982 11.982
Year 1 12.222 12.581 12.941
Year 2 12.466 13.210 13.976
Year 3 12.715 13.871 15.094
Year 4 12.970 14.564 16.301
Year 5 13.229 15.292 17.605
Terminal Value 142.680 164.934 189.881

 

We discount these annual cash flows at the WACC of 12.55% using the Excel 
NPV function (=(rate,value1,value2, …)) to arrive at the following results:

 

FLI Enterprise and Equity Value Estimates (SGD millions)
 

 

Case Downside Base Optimistic

EV 124.027 140.202 158.161
Equity value 121.527 137.702 155.661

 

Since FLI has a small amount of debt outstanding at a market value of SGD 2.5 
million, an equity valuation must deduct the debt amount from the EV estimate:

 Equity value = EV – Debt value

Equity value estimates in each scenario reflect a deduction of SGD 2.5 million.

Step 4. Apply appropriate discounts/premiums to com-
plete the valuation
The equity value estimates presented in Step 3 may be viewed as the outcomes 
of valuing a marketable position as discussed earlier. To account for FLI’s pri-
vately held company status, the value estimates should be discounted for lack 
of marketability and/or control. Khan used an option-based approach to assess 
the size of the DLOM and concluded that a 18% DLOM would be appropriate 
for FLI. While Xin owns a controlling stake in FLI, Khan did not see a rationale 
to view the current value of her controlling interest as including a control pre-
mium, so he assumed no DLOC. The following table shows Khan’s estimated 
value range for FLI after discounting for lack of marketability.

FLI Non-Marketable Equity Value Estimates (SGD millions)

Case Downside Base Optimistic

Equity value less DLOM 99.653 112.916 127.642
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KNOWLEDGE CHECK

Macro Associates is a privately held business owned jointly by two 
general partners. Over the past year, the partners have had significant 
disagreements about Macro’s strategy. The partners agreed to seek a dissolution 
of the partnership in which one partner will sell their ownership stake to the 
other based upon an independent valuation conducted by Clinical Valuations. 
Clinical’s partner on this engagement has decided to value Macro using an 
income approach. During the process of gathering and synthesizing informa-
tion necessary to conduct the valuation, several issues have arisen for which 
Clinical’s analyst must draw appropriate conclusions in order to arrive at a valid 
estimate of Macro’s value.

Issue 1: The selling partner has received above-market compensation 
for several years for performing the role of Chief Operating Officer. The 
buying partner serves as CEO and her compensation has been similar to 
that of a set of benchmark private company CEOs.

Issue 2: Macro lacks comparable public companies from which to base a 
beta estimate. The analyst is concerned that it will be difficult to estimate 
a valid required return on equity without a comparable public company 
beta.

Issue 3: Given the lack of similar comparable public companies, the ana-
lyst is deciding between the CCM and the EEM to estimate the terminal 
value.

1. Which of the following actions reflect what the analyst should do in prepar-
ing Macro’s base-year FCFF?

A. Normalize Macro’s compensation cost such that the company’s EBIT is 
lower than shown in its reviewed financial statements.

B. Normalize Macro’s compensation cost such that the company’s EBIT is 
higher than shown in its reviewed financial statements.

C. Use the EBIT as reported in the reviewed financial statements.
Solution:
B is correct. Given that the selling partner has received above-market com-
pensation, the reviewed income statement costs are overstated. As such, 
costs will be normalized lower, resulting in higher income used to create 
Macro’s base-year FCFF.

2. The analyst decides to rely on the build-up method to estimate Macro’s 
required return on equity. Which statement provides the most accurate 
reflection as to why this choice of method addresses the issue of the lack of 
public comparable companies from which to estimate beta?

A. The build-up method uses a standard equity-risk premium without 
adjusting it by a beta estimate.

B. The build-up method assumes a beta of zero.
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C. The build-up method assumes a company-specific risk premium and 
this alleviates the need for a beta.

Solution:
A is correct. The build-up method begins with the risk-free rate, then adds 
an equity risk premium without an adjustment for beta. This omission ef-
fectively assumes a beta of one. This approach differs from using the CAPM 
or expanded CAPM in which beta estimates are necessary. B is incorrect 
because the build-up method assumes beta of one, not zero. C is incorrect 
because the company-specific risk premium does not rely on comparable 
public companies and this premium is included in both the build-up and 
expanded CAPM methods.

3. Suppose the analyst chooses the CCM to estimate Macro’s terminal value 
instead of using the EEM. Which statement best describes the advantage of 
the CCM over excess earnings?

A. The CCM does not rely on comparable public company data.
B. The CCM will be more effective at estimating the value of Macro’s 

intangible assets.
C. The CCM allows for the use of only one discount rate while the EEM 

requires multiple discount rates to be estimated.
Solution:
C is correct. The CCM uses the following equation:

   Firm Value  t   =   
 FCFF  t+1  

 _ WACC − g   

Thus, WACC is the only discount rate. The EEM requires separate discount 
rates for working capital, tangible assets, and residual income. A is not 
correct because neither the CCF nor the EEM requires public company 
comparables. B is incorrect, because this is a correct statement about the 
EEM, not the CCF method.

PRIVATE COMPANY VALUATION: MARKET-BASED 
APPROACH

calculate the value of a private company using market-based 
methods and describe the advantages and disadvantages of each 
method

Analysts often seek to estimate private company values based on observed market-based 
multiples using the shares of comparable public companies, rather than the 
income-based valuation approach in the prior section. While in some cases these 
multiples are adjusted to reflect differences in relative risk and growth prospects, in 
others more than one group of comparable companies is used to mirror the business 
profile of a private firm operating in more than one line of business.

We apply this technique in conducting a private company valuation using a market 
approach as summarized in Exhibit 10.

9
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Exhibit 10: Private Company Valuation Process: Market Approach

2) Gather and summarize multiples from comparable public companies

Enterprise Value–Based Ratio (EV
i
) to:

EBITDA EBITA EBIT FCFF Sales

4) Discount estimated value for illiquidity or minority ownership

1) Choose public comparables and weight to match private company

Weight comparables
to match private

company portfolio 
Industry Group

Sector

Industry

3) Estimate private company enterprise value from multiples

For an EV/Sales multiple, weight the respective multiples by the percentage
of private company business line sales to estimate enterprise value: 

(Private Company Sales)
i

EV
t 
= 

EV
iw

i

Sales
i

n

w = 1

; w
i
 =

Business Line Sales

Total Sales

We return to the case of Everfloat from Examples 5 and 11.

EXAMPLE 13

Everfloat Ltd. Valuation Using the Market Approach

Example 5 introduced Everfloat Ltd., a privately held company based in the 
United Kingdom. Andrea Miceli seeks to estimate the value of Everfloat’s EV 
from a non-controlling, minority interest shareholder perspective using a market 
approach. To employ this process, she must follow these steps:

 ■ Identify Everfloat’s lines of business and compile a set of publicly 
traded comparable companies from each respective segment.

 ■ Select and calculate appropriate composite market multiples.
 ■ Calculate a range of value estimates for Everfloat, noting that these 

estimated values are reflective of public, not private, company 
valuations.

 ■ Apply appropriate discounts and/or premiums to reflect appropriate 
adjustments for control and marketability.

Step 1. Identify comparable public companies across busi-
ness lines
In Example 11, Miceli identified comparable companies in Everfloat’s three 
business lines. The following table summarizes Everfloat’s revenues, EBITDA, 
and assets as a percentage of the total.
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Everfloat Limited Financial Data (% of total)
 

 

Lines of Business Revenue Assets EBITDA

Marine Navigation 70% 78% 75%
Logistics Services 25% 20% 30%
Energy Solutions 5% 2% -5%

 

Step 2. Gather and summarize multiples from comparable 
public companies
The following table from Example 11 summarizes public company multiples in 
each of Everfloat’s three business lines as well as a composite multiple for each 
category based on respective sales or EBITDA weights.

 

Everfloat Limited Public Comparable Multiples
 

 

Lines of Business EV/Sales EV/EBITDA

Marine Navigation 2.8 8.2
Logistics Services 1.1 8.1
Energy Solutions 8.0 20.0
Composite 2.635 7.58

 

Step 3. Use multiples to derive initial estimate of value
To arrive at an initial estimate of Everfloat’s EV, Miceli must multiply the respec-
tive peer industry multiples by Everfloat’s fundamental variables associated with 
each multiple.

Recall from Example 11 that Miceli weighted each business line based on 
Everfloat’s revenues to compute a composite EV/Sales multiple of 2.635.

 Composite EV/Sales = (700/1,000)×2.8 + (250/1,000)×1.1 + (50/1,000)×8.0 
 = 2.635

Miceli derives a preliminary value estimate for Everfloat by simply multiplying 
this composite by Everfloat’s total revenues of GBP 1 billion to find an initial 
estimated EV based on EV/Sales of GBP 2.635 billion:

 EVEV/Sales = GBP 2,635,000,000 = 2.635 × GBP 1,000,000,000

Note that this estimate is based upon public company comparables and requires 
further adjustment.

As an alternative approach, Miceli could simply multiply the individual EV/
Sales segment multiples by Everfloat’s respective revenue for each business line 
as shown in the following table:
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Everfloat Valuation by Segment Based on EV/Sales
 

 

Lines of Business

Revenue 
(GBP 

million) EV/Sales
Stand-Alone Value 
            (GBP million)

Marine Navigation 700 2.8 1,960
Logistics Services 250 1.1 275
Energy Solutions 50 8.0 400

 

Note that while the sum of the resulting values by segment in the far right col-
umn gives us the same GBP 2.635 billion result, each of the three terms may 
be interpreted as an initial public company value estimate of the three differ-
ent divisions. For example, ignoring any adjustments for synergies among the 
segments or to a prospective controlling buyer, this implies Everfloat’s Energy 
Solutions business would be worth GBP 400 million as a stand-alone entity.

A similar approach using the EV/EBITDA multiple by segment poses a 
challenge for the Energy Solutions business since it implies negative value for 
the segment. Instead of assuming that the division’s losses are associated with 
a poorly run business, an analyst may take the view that the segment is at an 
early stage in its life cycle. In aggregate we may follow the same process using 
EV/EBITDA multiples and Everfloat’s EBITDA of GBP 250 million to derive a 
value estimate based on EV/EBITDA of GBP 1.895 billion:

 EVEV/EBITDA = GBP 1,895,000,000 = 7.58 × GBP 250,000,000

Step 4. Apply appropriate discounts/premiums to com-
plete the valuation
Using the public company equivalent derived in Step 3, Miceli must adjust 
Everfloat’s value to reflect a non-controlling and non-marketable shareholder’s 
perspective. Miceli estimated 13% as a DLOC and 16.8% as a DLOM, resulting 
in a total discount of 27.6% in Example 7. As a final step, Miceli must adjust 
each of her valuation estimates for this discount as follows.

 EVEV/Sales = GBP 1,907,740,000 = GBP 2,635,000,000 × (1 – 27.6%)

 EVEV/EBITDA = GBP 1,371,980,000 = GBP 1,895,000,000 × (1 – 27.6%)

Miceli may derive a single valuation estimate by simply averaging the two mar-
ket-based results to arrive at GBP 1,639,860,000 (=(GBP 1,907,740,000 + GBP 
1,371,980,000)/2) or expand the approach by considering additional multiples 
in the valuation.

KNOWLEDGE CHECK

Andrea Miceli continues her valuation of Everfloat using the market 
approach. Her manager has questioned the applicability of the different 
multiples to value the company, especially since the composite multiples she 
has created include implications for the values of each division within Everfloat.
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1. Based on the EV/Sales multiples shown in Example 13 and the Sales by 
division information from Example 11 in Section 6, which of the Everfloat 
divisions is the least valuable?

A. Marine Navigation
B. Logistics Services
C. Energy Solutions

Solution:
B is correct. The Logistics Services comparable EV/Sales multiple is 1.1, and 
Everfloat’s sales in this division is GBP 250 million, so this division’s con-
tribution to the overall value of Everfloat is GBP 275 million (250 million × 
1.1). By contrast, the Marine Navigation division is worth GBP 1,960 million 
(700 million × 2.8), and the Energy Solutions division is worth GBP 400 
million (50 million × 8.0).

2. Miceli is concerned with the composite EV/EBITDA multiple in valuing 
Everfloat at GBP 1,895 million shown in Example 13. Which statement is the 
most valid concern about using this multiple?

A. Since Everfloat’s Energy Solutions business has negative EBITDA, the 
use of a composite EV/EBITDA multiple implies that this division has 
negative value.

B. The value estimate for Everfloat is considerably lower when using EV/
EBITDA rather than EV/Sales.

C. Logistics Services shows a higher proportion of EBITDA as a percent-
age of Everfloat’s total EBITDA.

Solution:
A is correct. A negative value of an Everfloat unit implies that it would have 
to pay another party to buy that unit. As a result, using a multiple for a 
company that exhibits a negative fundamental variable (such as the EBITDA 
of the Energy Solutions division) poses a problem for using that multiple in 
practice. Both B and C are factual statements, but neither should be a con-
cern. When using multiple valuation methods, results will often differ. The 
statement in C simply reflects that Logistics Services has higher profitability 
than the other Everfloat divisions.

3. Miceli’s original approach in Example 11 in Section 6 was to create a 
composite multiple from comparables in each line of business. Miceli now 
discovers that most public companies she identified within the marine 
equipment industry have similar divisional revenue and EBITDA propor-
tions to Everfloat. How should this information change Miceli’s choice of 
comparable companies?

A. This new information should not change Miceli’s choice of public com-
pany comparables.

B. This new information should cause Miceli to seek out a new set of 
public marine navigation comparables to replace the current set.

C. This new information should cause Miceli to use only the companies 
listed as marine equipment comparables.

Solution:
C is correct. Because the marine equipment comparables consists of com-
panies with similar business line mixes as Everfloat, these should be viewed 
as appropriate public company comparables. Thus, comparables from the 
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other two lines of business are not necessary. Choice B implies that there are 
different marine equipment companies with navigation as their only line of 
business, but these companies would have likely already been identified in 
the prior search for marine shipping companies.
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PRACTICE PROBLEMS

The following information relates to questions 
1-5

Ulrich Schwalke has been recently hired as an analyst at a private equity firm 
that specializes in buying and restructuring private companies to be taken public 
within five years. Given his background with valuing public firms, this role will 
provide him his first experiences in valuing private companies.
Before starting his new position, Schwalke meets with a former classmate who 
works as an associate focused on private company valuations in order to resolve 
legal disputes. During the meeting, Schwalke’s classmate mentions that private 
business valuation often requires normalizing certain expense items on a compa-
ny’s income statement before taking next steps.
On his first assignment, Schwalke is asked to estimate a WACC for a potential 
private target company. The partner has commented that the private target has a 
far lower debt ratio than would be considered optimal.
Schwalke’s firm recently announced plans to buy one of the private companies 
that Schwalke has valued. Schwalke spent considerable time assessing the validity 
of different control premiums in analyzing a possible offer price.

1. Which valuation feature will Schwalke find different in valuing private companies 
versus public companies?

A. Using FCFF to value companies

B. Using market multiples to value companies

C. Assessing discounts to account for illiquidity 

2. During Schwalke’s meeting with his former classmate, they discuss how their 
approaches to private company valuation vary given the different uses of their 
analysis. Which of the following best characterizes how Schwalke’s approach 
differs from that of his former classmate?

A. Schwalke usually incorporates a DLOM.

B. Schwalke usually adjusts the investment value as a minority interest.

C. Schwalke’s approach usually considers a synergistic control premium.

3. Which of the following statements best describes the meaning of “normalizing 
earnings” in the context of private business valuation?

A. Adjustments to revenues and/or costs necessary to allow comparison of 
private company financial results to comparable public companies

B. Adjustments to offset the cyclicality of revenues and/or costs for private 
companies

C. Adjustments that allow comparisons due to the lack of marketability for 
private companies
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4. Which statement best describes a possible bias in the WACC of the private target 
with a suboptimal debt ratio?

A. Private companies are likely to have WACC estimates below their optimal 
WACC because of a lower weight on debt.

B. Private companies are likely to have WACC estimates above their optimal 
WACC because of a higher weight on equity.

C. Private companies are likely to have WACC estimates above their optimal 
WACC because of a higher weight on debt.

5. Schwalke learns that his firm intends to combine the new target company with 
an existing portfolio company prior to taking it public. Should Schwalke apply 
a financial or synergistic control premium, and how does this level of control 
premium compare to the other?

A. Financial; higher

B. Financial; lower

C. Synergistic; higher

The following information relates to questions 
6-10

Ulrich Schwalke continues his work in valuing private companies, taking specific 
interest in transactions involving public companies buying private company tar-
gets. As he has seen in his work, private company discount rates are often biased 
because private firms typically have less access to debt capital.
While Schwalke has experience using CAPM for public companies, he has rarely 
used it for private firms, instead relying on the expanded CAPM or a build-up ap-
proach to estimate required return on equity. When using the expanded CAPM 
for a private company, JNK Corporation, Schwalke gathered beta estimates from 
publicly traded comparable companies. On a recent engagement, he found the 
average beta from public comparables of 1.20. The average debt ratio of the public 
comparables exceeded that of JNK, while tax rates were equal between the public 
comparables and JNK.
Continuing in his role, Schwalke completed many private company valuations 
for entire businesses. As a result, certain methods of calculating terminal values 
seemed to be more useful for his work than other methods.
Schwalke had initially struggled with applying discounts in private company 
valuation but became more comfortable with different estimation methods. In 
particular, he finds an option-based approach to quantifying the lack of market-
ability quite useful. In his recent work on valuing JNK, he estimated the value of 
three put options with three months until expiration on the most similar public 
comparable company to JNK. The public comparable was trading at a stock price 
of EUR 29.70. The three-month risk-free rate is 4%. The put option valuation 
results are summarized as follows:
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JNK Put Option Exercise Prices and Values

Exercise price Put option value

EUR 25 EUR 1.25
EUR 30 EUR 3.75
EUR 35 EUR 6.95

6. Which statement best reflects how discount rate biases may affect offer prices in 
transactions involving public company buyers and private company targets?

A. Public company buyers pay offer prices for private firms that reflect 
improvements the buyer will make after a successful acquisition.

B. Public company buyers pay offer prices for private firms that reflect the 
higher discount rates that apply to private companies.

C. Public company buyers pay offer prices for private companies that do not 
reflect any control premium.

7. Which statement best explains why the CAPM may be inappropriate for estimat-
ing required return on equity for private firms?

A. The CAPM was only designed for publicly traded stocks.

B. The CAPM does not utilize a company-specific risk premium.

C. The CAPM assumes investors are well diversified.

8. Which statement is most correct regarding Schwalke’s estimation of JNK’s beta?

A. Schwalke estimates JNK’s beta to be less than 1.20.

B. Schwalke estimates JNK’s beta to be 1.20.

C. Schwalke estimates JNK’s beta to be greater than 1.20.

9. Which terminal value estimation method is least useful for Schwalke?

A. CCM

B. EEM

C. Market multiple method

10. Which amount most closely estimates the DLOM for JNK?

A. 12.4%

B. 12.6%

C. 12.5%

© CFA Institute. For candidate use only. Not for distribution.



Learning Module 6 Private Company Valuation462

The following information relates to questions 
11-15

Schwalke is currently valuing LPE, a private furniture manufacturing company 
based in France. The company is owned entirely by the Lapiere family, with sev-
eral family members employed as senior company managers. Jean Lapiere is the 
current CEO and owns 25% of LPE stock. LPE’s most recent income statement as 
part of its reviewed financial statements is as follows:

As of 31 December (in EUR) As Reported

Revenues 30,000,000
Cost of goods sold 18,000,000
Gross profit 12,000,000
SG&A expenses 8,000,000
EBITDA 4,000,000
Depreciation and amortization 2,400,000
Earnings before interest and taxes 1,600,000
Pro forma taxes (at 25%) 400,000
Operating income after taxes 1,200,000

As Schwalke reviews compensation expenses, he learns that Jean Lapiere’s annual 
compensation is EUR 300,000 and that CEOs of similarly sized consumer durable 
goods companies earn EUR 600,000 on average.
To estimate LPE’s required return on equity, Schwalke gathers betas from public 
furniture manufacturing companies, and after making appropriate adjustments, 
estimates LPE’s beta at 0.80. He uses an equity risk premium of 6%, a small-cap 
stock premium of 2%, a company-specific stock premium of 1.5%, and an indus-
try risk premium of 1%.
After making other normalizing assumptions to LPE’s income statement and de-
ducting the change in long-term assets of EUR 600,000 (equal to EUR 3,000,000 
in capital expenditures less EUR 2,400,000 in depreciation), Schwalke estimates 
FCFF for the base year to be EUR 600,000. He decides to use the CCM in his in-
come approach to valuing LPE with a WACC of 8% and perpetual growth of 4%.
Given the availability of similar publicly traded furniture manufacturing compa-
nies, Schwalke also uses a market approach to value LPE. He finds an average EV/
Sales multiple of 0.60 from these public comparable companies. Schwalke notes 
that LPE’s debt is currently EUR 6 million.
Jean Lapiere is seeking an estimate of the value of his LPE ownership stake. In 
the course of discussing the ownership structure, Schwalke concludes that none 
of the family members, including Jean, has a controlling interest in the company. 
Schwalke estimates discounts for lack of control and lack of marketability as 20% 
and 15%, respectively.

11. Which amount is closest to LPE’s normalized EBITDA after considering Jean 
Lapiere’s compensation?

A. EUR 3.7 million

B. EUR 4.0 million

C. EUR 4.3 million

12. Which amount most accurately reflects the difference between Schwalke’s esti-
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mates of LPE’s required return on equity using the build-up approach versus the 
expanded CAPM?

A. 1.0% (build-up > expanded CAPM).

B. 1.2% (build-up > expanded CAPM).

C. 2.2% (build-up > expanded CAPM).

13. Which of the following is closest to the proper calculation of LPE’s EV using the 
CCM?

A. EUR 15 million

B. EUR 30 million

C. EUR 15.6 million

14. Which of the following is closest to the proper calculation of LPE’s equity value 
using the EV/Sales multiple?

A. EUR 18 million

B. EUR 12 million

C. EUR 24 million

15. Which of the following is closest to the size of the total discount taken in calcu-
lating the value of Jean Lapiere’s equity stake?

A. 35.0%

B. 32.0%

C. 29.2%
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SOLUTIONS

1. C is correct. An issue with private versus public company valuations is the need 
to adjust the valuation downward to account for a lack of liquidity. A and B are 
both incorrect because FCFF and multiples are used in both private and public 
company valuations.

2. C is correct. As Schwalke’s firm specializes in buying and restructuring private 
companies to be taken public, as a strategic buyer it will consider a control pre-
mium. Choices A and B are inconsistent with his firm’s strategy of controlling and 
restructuring companies over a five-year period.

3. A is correct. Private companies, especially when a controlling owner also 
serves as a senior manager, may engage in economic transactions such as 
non-market-based market compensation that distorts earnings versus compa-
rable public companies. Cyclicality is a factor that may need to be adjusted in 
public companies as well, while lack of marketability should not affect earnings.

4. B is correct. Recall the formula for WACC:

 rWACC = wdrd + were

First, a higher equity weight implies a lower debt weight, as these proportions 
combined must equal one. Also, re > rd, as equity is riskier than debt. Therefore, 
as wd falls, the WACC increases, approaching re as the debt ratio approaches 
zero. A suboptimal debt ratio translates to a higher than optimal WACC. A is in-
correct because a lower debt ratio does not reduce WACC. C is incorrect because 
a higher debt weight likely lowers the WACC.

5. C is correct. As Schwalke’s firm seeks to realize synergies from the business 
combination of the target and existing portfolio company, it is likely to consider a 
synergistic premium which exceeds that of a financial buyer.

6. A is correct. Acquisition offer prices often reflect the improvements that a public 
company buyer will make to the private firm, such as reducing expenses. B is 
incorrect as this statement contradicts the statement in A. C is incorrect as the 
public company buyer is likely to pay a premium to successfully gain control of 
the private company.

7. C is correct. Private company owners are rarely well diversified, as much of their 
wealth is tied up in their company. CAPM assumes that investors are only ex-
posed to market risk, not the total risk of a company. B is incorrect, as the CAPM 
includes a company-specific risk component measured by beta multiplied by 
the equity risk premium. A is incorrect, as the CAPM can measure the expected 
return of any financial asset, not just traded stocks.

8. A is correct. Observed beta estimates from public companies are levered betas. 
The levered beta must be adjusted to remove the effects of the debt on firm risk 
by applying the following unlevered beta equation.

   β  unlevered   =   
 β  levered  

  _________________  
 [1 +  (1 − t)  ×  (  Debt _ Equity  ) ] 

   

The larger the public company debt ratio, the lower the unlevered beta result. The 
unlevered beta is re-levered using JNK’s debt ratio using the following levered 
beta equation.
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   β  levered  *   =  β  unlevered   [1 +  (1 −  t   * )  ×   (  Debt _ Equity  )    
*
 ]  

As JNK’s debt ratio is below that of the public companies, the resulting levered 
beta will not be as high as the levered beta for the public companies.

9. B is correct. Because Schwalke’s work involves valuing entire businesses, the EEM 
is likely to be the least useful due to its reliance on multiple discount rates. The 
EEM is more commonly used to value a company’s intangible assets, while the 
CCF and market multiple methods are more useful in valuing entire businesses.

10. B is correct. The put option approach involves an at-the-money option based 
on the prevailing forward price. Given the current price of EUR 29.70, the 
three-month forward price using a 4% risk-free rate is EUR 30 (=29.70e(0.25×0.04)), 
so the put option with exercise price of EUR 30 should be used. Dividing the 3.75 
option value by the EUR 29.70 stock price equals 12.6%.

11. A is correct. Jean Lapiere receives EUR 0.3 million less as LPE’s CEO than what 
he should expect in an arms-length contract. LPE’s normalized EBITDA should 
therefore be EUR 0.3 million below its reported EUR 4.0 million.

12. C is correct. The build-up method is the sum of the equity risk premium (6%), 
small-cap stock premium (2%), company-specific premium (1.5%), and industry 
risk premium (1%), or 10.5%.
The expanded CAPM reflects the sum of the beta-adjusted equity risk premium 
(0.8×6%), the small-cap stock premium (2%), and the company-specific premium 
(1.5%), or 8.3%.

13. C is correct. The CCM uses the following formula:

   Firm Value  t   =   
 FCFF  t+1  

 _ WACC − g   

Recall that the FCFF at time t+1 must equal the base year FCFF multiplied by one 
plus the growth rate.

   Firm Value  t   =   600, 000 × 1.04  ___________ 0.08 − 0.04   = 15, 600, 000 

14. B is correct. Applying the EV/Sales multiple of 0.60 to LPE’s base year sales of 
EUR 30 million results in an EV of EUR 18 million. To calculate equity value from 
EV, we deduct the debt of EUR 6 million to arrive at an equity value of EUR 12 
million.

15. B is correct. The total discount equals 1 – (1 – 0.20)×(1 – 0.15) or 32.0%.
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