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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)

= Topic area weights that indicate the relative exam weightings of the top-level
topic areas (www.cfainstitute.org/programs/cfa/curriculum)

= Learning outcome statements (LOS) that advise candidates about the spe-
cific knowledge, skills, and abilities they should acquire from curriculum
content covering a topic area: LOS are provided in candidate study sessions
and 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 can-
didate resources page at www.cfainstitute.org.

= The CFA Program curriculum that candidates receive 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 entire curriculum, including the practice questions, is the basis for all exam
questions and is selected or developed specifically to teach the knowledge, skills, and
abilities reflected in the CBOK.

ERRATA

The curriculum development process is rigorous and includes multiple rounds of
reviews by content experts. Despite our efforts to produce a curriculum that is free
of errors, there are instances where we must make corrections. Curriculum errata are
periodically updated and posted by exam level and test date online 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.

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 that you have mastered the

xiii
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applicable content and can demonstrate the knowledge, skills, and abilities described
by the LOS and the assigned reading. Use the LOS 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 study sessions than on others.

CFA INSTITUTE LEARNING ECOSYSTEM (LES)

Your exam registration fee includes access to the CFA Program Learning Ecosystem
(LES). This digital learning platform provides access, even offline, to all of the curricu-
lum content and practice questions and is organized as a series of short online lessons
with associated practice questions. This tool is your one-stop location for all study
materials, including practice questions and mock exams, and the primary method by
which CFA Institute delivers your curriculum experience. The LES offers candidates
additional practice questions to test their knowledge, and some questions in the LES
provide a unique interactive experience.

PREREQUISITE KNOWLEDGE

The CFA® Program assumes basic knowledge of Economics, Quantitative Methods,
and Financial Statements as presented in introductory university-level courses in
Statistics, Economics, and Accounting. CFA Level I candidates who do not have a
basic understanding of these concepts or would like to review these concepts can
study from any of the three pre-read volumes.

FEEDBACK

Please send any comments or feedback to info@cfainstitute.org, and we will review
your suggestions carefully.
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LEARNING MODULE

Portfolio Risk and Return: Part |

by Vijay Singal, PhD, CFA.
Vijay Singal, PhD, CFA, is at Virginia Tech (USA).

LEARNING OUTCOMES

Mastery | The candidate should be able to:

] describe characteristics of the major asset classes that investors
consider in forming portfolios

explain risk aversion and its implications for portfolio selection
explain the selection of an optimal portfolio, given an investor’s
utility (or risk aversion) and the capital allocation line

calculate and interpret the mean, variance, and covariance (or
correlation) of asset returns based on historical data

calculate and interpret portfolio standard deviation

describe the effect on a portfolio’s risk of investing in assets that are
less than perfectly correlated

O OO0 0O Oo

describe and interpret the minimum-variance and efficient frontiers
of risky assets and the global minimum-variance portfolio

INTRODUCTION

Construction of an optimal portfolio is an important objective for an investor. In this
reading, we will explore the process of examining the risk and return characteristics of
individual assets, creating all possible portfolios, selecting the most efficient portfolios,
and ultimately choosing the optimal portfolio tailored to the individual in question.
During the process of constructing the optimal portfolio, several factors and invest-
ment characteristics are considered. The most important of those factors are risk and
return of the individual assets under consideration. Correlations among individual
assets along with risk and return are important determinants of portfolio risk. Creating
a portfolio for an investor requires an understanding of the risk profile of the investor.
Although we will not discuss the process of determining risk aversion for individuals
or institutional investors, it is necessary to obtain such information for making an
informed decision. In this reading, we will explain the broad types of investors and
how their risk—return preferences can be formalized to select the optimal portfolio
from among the infinite portfolios contained in the investment opportunity set.
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The reading is organized as follows: Sections 2—3 discuss the investment character-
istics of assets. Sections 4—6 discuss risk aversion and how indifference curves, which
incorporate individual preferences, can be constructed. The indifference curves are
then applied to the selection of an optimal portfolio using two risky assets. Sections
7-9 provide an understanding and computation of portfolio risk. The role of cor-
relation and diversification of portfolio risk are examined in detail. Sections 10-12
begins with the risky assets available to investors and constructs a large number of
risky portfolios. It illustrates the process of narrowing the choices to an efficient set
of risky portfolios before identifying the optimal risky portfolio. The risky portfolio is
combined with investor risk preferences to generate the investor’s optimal portfolio.
A summary concludes this reading.

HISTORICAL RETURN AND RISK

] describe characteristics of the major asset classes that investors
consider in forming portfolios

Before examining historical data, it is useful to distinguish between the historical mean
return and expected return, which are very different concepts but easy to confuse.
Historical return is what was actually earned in the past, whereas expected return is
what an investor anticipates to earn in the future.

Expected return is the nominal return that would cause the marginal investor
to invest in an asset based on the real risk-free interest rate (r,r), expected inflation
[E(m)], and expected risk premium for the risk of the asset [E(RP)]. The real risk-free
interest rate is expected to be positive as compensation for postponing consumption.
Similarly, the risk premium is expected to be positive in most cases.! The expected
inflation rate is generally positive, except when the economy is in a deflationary state
and prices are falling. Thus, expected return is generally positive. The relationship
between the expected return and the real risk-free interest rate, inflation rate, and
risk premium can be expressed by the following equation:

1+ ER)=(+r.p) x[1+E(m)] x [l +ERP)]

The historical mean return for investment in a particular asset, however, is obtained
from the actual return that was earned by an investor. Because the investment is
risky, there is no guarantee that the actual return will be equal to the expected return.
In fact, it is very unlikely that the two returns are equal for a specific time period
being considered. Given a long enough period of time, we can expect that the future
(expected) return will equal the average historical return. Unfortunately, we do not
know how long that period is—10 years, 50 years, or 100 years. As a practical matter,
we often assume that the historical mean return is an adequate representation of the
expected return, although this assumption may not be accurate. For example, Exhibit
1 shows that the historical equity returns in the last eight years (2010-2017) for large
US company stocks were positive whereas the actual return was negative the prior
decade, but nearly always positive historically. Nonetheless, longer-term returns
(1926-2017) were positive and could be consistent with expected return. Though it
is unknown if the historical mean returns accurately represent expected returns, it is
an assumption that is commonly made.

1 There are exceptions when an asset reduces overall risk of a portfolio. We will consider those exceptions
in Section 14.
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Exhibit 1: Risk and Return for US Asset Classes by Decade (%)

1926-
1930s 1940s 1950s 1960s 1970s 1980s 1990s 2000s 2010s* 2017
Large com-  Return -0.1 9.2 19.4 7.8 59 17.6 18.2 -1.0 13.9 10.2
pany stocks  pigi 41.6 17.5 14.1 13.1 17.2 19.4 15.9 16.3 13.6 19.8
Small com-  Return 1.4 20.7 16.9 15.5 11.5 15.8 15.1 6.3 14.8 12.1
pany stocks  Rigk 78.6 34.5 14.4 21.5 30.8 22.5 20.2 26.1 19.4 31.7
Long-term Return 6.9 2.7 1 1.7 6.2 13 8.4 7.7 8.3 6.1
corporate Risk 5.3 1.8 4.4 4.9 8.7 14.1 6.9 11.7 8.8 8.3
bonds
Long-term Return 4.9 3.2 -0.1 1.4 5.5 12.6 8.8 7.7 6.8 55
government  gigj 53 2.8 4.6 6 8.7 16 8.9 124 10.8 9.9
bonds
Treasury Return 0.6 0.4 1.9 3.9 6.3 8.9 4.9 2.8 0.2 3.4
bills Risk 0.2 0.1 0.2 0.4 0.6 0.9 0.4 0.6 0.1 3.1
Inflation Return -2.0 5.4 2.2 2.5 7.4 5.1 2.9 2.5 1.7 2.9
Risk 2.5 3.1 1.2 0.7 1.2 1.3 0.7 1.6 1.1 4.0

* Through 31 December 2017

Note: Returns are measured as annualized geometric mean returns.
Risk is measured by annualizing monthly standard deviations.
Source: 2018 SBBI Yearbook (Exhibits 1.2,1.3, 2.3 and 6.2).

Going forward, be sure to distinguish between expected return and historical mean
return. We will alert the reader whenever historical returns are used to estimate
expected returns.

Nominal Returns of Major US Asset Classes

We focus on three major asset categories in Exhibit 1: stocks, bonds, and T-bills. The
mean nominal returns for US asset classes are reported decade by decade since the
1930s. The total for the 1926—2017 period is in the last column. All returns are annual
geometric mean returns. Large company stocks had an overall annual return of 10.2
percent during the 92-year period. The return was negative in the 1930s and 2000s,
and positive in all remaining decades. The 1950s and 1990s were the best decades for
large company stocks. Small company stocks fared even better. The nominal return
was never negative for any decade, and had double-digit growth in all decades except
two, leading to an overall 92-year annual return of 12.1 percent.

Long-term corporate bonds and long-term government bonds earned overall
returns of 6.1 percent and 5.5 percent, respectively. The corporate bonds did not have
a single negative decade, although government bonds recorded a negative return in
the 1950s when stocks were doing extremely well. Bonds also had some excellent
decades, earning double-digit returns in the 1980s and 2000s.

Treasury bills (short-term government securities) did not earn a negative return
in any decade. In fact, Treasury bills earned a negative return only in 1938 (-0.02
percent) when the inflation rate was —2.78 percent. Consistently positive returns for
Treasury bills are not surprising because nominal interest rates are almost never
negative and the Treasury bills suffer from little interest rate or inflation risk. Since
the Great Depression, there has been no deflation in any decade, although inflation
rates were highly negative in 1930 (-6.03 percent), 1931 (-9.52 percent), and 1932
(—10.30 percent). Conversely, inflation rates were very high in the late 1970s and early
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1980s, reaching 13.31 percent in 1979. Inflation rates have been largely range bound
between 1 and 3 percent from 1991 to 2017. Overall, the inflation rate was 2.9 percent
for the 92-year period.

Real Returns of Major US Asset Classes

Because annual inflation rates can vary greatly, from —10.30 percent to +13.31 percent
in the last 92 years, comparisons across various time periods are difficult and mislead-
ing using nominal returns. Therefore, it is more effective to rely on real returns. Real
returns on stocks, bonds, and T-bills are reported from 1900 in Exhibit 2 and Exhibit 3.

Exhibit 2: Cumulative Returns on US Asset Classes in Real Terms, 1900-2017

1,654
1,000 —

100 L //W

0.1 r T T T T T T T T T T T T T T T T T T T T T T
1900 10 20 30 40 50 60 70 80 90 2000 10

——Equities 6.5% per year Bonds 2.0% per year  ------ Bills 0.8% per year

Source: E. Dimson, P. Marsh, and M. Staunton, Credit Suisse Global Investment Returns Yearbook
2018, Credit Suisse Research Institute (February 2018). This chart is updated annually and can
be found at https://www.credit-suisse.com/media/assets/corporate/docs/about-us/media/media
-release/2018/02/giry-summary-2018.pdf.

Exhibit 2 shows that $1 would have grown to $1,654 if invested in stocks, to only $10.20
if invested in bonds, and to $2.60 if invested in T-bills. The difference in growth among
the three asset categories is huge, although the difference in real returns does not seem
that large: 6.5 percent per year for equities compared with 2.0 percent per year for
bonds. This difference represents the effect of compounding over a 118-year period.

Exhibit 3 reports real rates of return. As we discussed earlier and as shown in
the table, geometric mean is never greater than the arithmetic mean. Our analysis of
returns focuses on the geometric mean because it is a more accurate representation
of returns for multiple holding periods than the arithmetic mean. We observe that
the real returns for stocks are higher than the real returns for bonds.


https://www.credit-suisse.com/media/assets/corporate/docs/about-us/media/media-release/2018/02/giry-summary-2018.pdf
https://www.credit-suisse.com/media/assets/corporate/docs/about-us/media/media-release/2018/02/giry-summary-2018.pdf
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Exhibit 3: Real Returns and Risk Premiums for Asset Classes (1900-2017)

World excluding United

United States World States
AM SD AM SD AM
Asset GM (%) (%) (%) GM (%) (%) (%) GM (%) (%) SD (%)
Real Returns Equities 6.5 8.4 20.0 52 6.6 17.4 4.5 6.2 18.9
Bonds 2.0 2.5 10.4 2.0 2.5 11.0 1.7 2.7 14.4
Premiums Equities vs. 4.4 6.5 20.7 3.2 4.4 15.3 2.8 3.8 14.4

bonds

Note: All returns are in percent per annum measured in US$. GM = geometric mean, AM = arithmetic
mean, SD = standard deviation.

“World” consists of 21 developed countries: Australia, Austria, Belgium, Canada, Denmark, Finland,
France, Germany, Ireland, Italy, Japan, the Netherlands, New Zealand, Norway, Portugal, South Africa,
Spain, Sweden, Switzerland, United Kingdom, and the United States. Weighting is by each country’s
relative market capitalization size. See source for details of calculations.

Source: Credit Suisse Global Investment Returns Sourcebook, 2018.

Nominal and Real Returns of Asset Classes in Major Countries

Along with US returns, real returns of major asset classes for a 21-country world and
the world excluding the United States are also presented in Exhibit 3. Equity returns
are weighted by each country’s GDP before 1968 because of a lack of reliable market
capitalization data. Returns are weighted by a country’s market capitalization beginning
with 1968. Similarly, bond returns are defined by a 21-country bond index, except GDP
is used to create the weights because equity market capitalization weighting is inap-
propriate for a bond index and bond market capitalizations were not readily available.

The real geometric mean return for the world stock index over the last 117 years
was 5.2 percent, and bonds had a real geometric mean return of 2.0 percent. The real
geometric mean return for the world excluding the United States were 4.5 percent
for stocks and 1.7 percent for bonds. For both stocks and bonds, the United States
earned higher returns than the world excluding the United States. Similarly, real
returns for stocks and bonds in the United States were higher than the real returns
for rest of the world.

Risk of Major Asset Classes

Risk for major asset classes in the United States is reported for 1926—-2017 in Exhibit
1, and the risk for major asset classes for the United States, the world, and the world
excluding the United States are reported for 1900—2017 in Exhibit 3. Exhibit 1 shows
that US small company stocks had the highest risk, 31.7 percent, followed by US large
company stocks, 19.8 percent. Long-term government bonds and long-term corporate
bonds had lower risk at 9.9 percent and 8.3 percent, with Treasury bills having the
lowest risk at about 3.1 percent.

Exhibit 3 shows that the risk for world stocks is 17.4 percent and for world bonds
is 11.0 percent. The world excluding the United States has risks of 18.9 percent for
stocks and 14.4 percent for bonds. The effect of diversification is apparent when world
risk is compared with US risk and world excluding US risk. Although the risk of US
stocks is 20.0 percent and the risk of world excluding US stocks is 18.9 percent, the
combination gives a risk of only 17.4 percent for world stocks.
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Risk-Return Trade-off

The expression “risk—return trade-off” refers to the positive relationship between
expected risk and return. In other words, a higher return is not possible to attain
in efficient markets and over long periods of time without accepting higher risk.
Expected returns should be greater for assets with greater risk.

The historical data presented above show the risk—return trade-off. Exhibit 1 shows
for the United States that small company stocks had higher risk and higher return
than large company stocks. Large company stocks had higher returns and higher
risk than both long-term corporate bonds and government bonds. Bonds had higher
returns and higher risk than Treasury bills. Uncharacteristically, however, long-term
government bonds had higher total risk than long-term corporate bonds, although
the returns of corporate bonds were slightly higher. These factors do not mean that
long-term government bonds had greater default risk, just that they were more variable
than corporate bonds during this historic period.

Exhibit 3 reveals that the risk and return for stocks were the highest of the asset
classes, and the risk and return for bonds were lower than stocks for the United States,
the world, and the world excluding the United States.

Another way of looking at the risk—return trade-off is to focus on the risk pre-
mium, which is the extra return investors can expect for assuming additional risk, after
accounting for the risk-free interest rate. The nominal risk premium is the nominal
risky return minus the nominal risk-free rate (which includes both compensation for
expected inflation and the real risk-free interest rate). The real risk premium is the real
risky return minus the real risk-free rate. Worldwide equity risk premiums reported at
the bottom of Exhibit 3 show that equities outperformed bonds. Investors in equities
earned a higher return than investors in bonds because of the higher risk in equities.

A more dramatic representation of the risk—return trade-off is shown in Exhibit
2, which shows the cumulative returns of US asset classes in real terms. The line rep-
resenting T-bills is much less volatile than the other lines. Adjusted for inflation, the
average real return on T-bills was 0.8 percent per year. The line representing bonds
is more volatile than the line for T-bills but less volatile than the line representing
stocks. The total return for equities including dividends and capital gains shows how
$1 invested at the beginning of 1900 grows to $1,654, generating an annualized return
of 6.5 percent in real terms.

Over long periods of time, we observe that higher risk does result in higher mean
returns. Thus, it is reasonable to claim that, over the long term, market prices reward
higher risk with higher returns, which is a characteristic of a risk-averse investor, a
topic that we discuss in Section 9.

OTHER INVESTMENT CHARACTERISTICS

describe characteristics of the major asset classes that investors
consider in forming portfolios

[

In evaluating investments using only the mean (expected return) and variance (risk),
we are implicitly making two important assumptions: 1) that the returns are normally
distributed and can be fully characterized by their means and variances and 2) that
markets are not only informationally efficient but that they are also operationally
efficient. To the extent that these assumptions are violated, we need to consider
additional investment characteristics. These are discussed below.
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Distributional Characteristics

As explained in an earlier reading, a normal distribution has three main characteris-
tics: its mean and median are equal; it is completely defined by two parameters, mean
and variance; and it is symmetric around its mean with:

= 68 percent of the observations within +1o of the mean,
= 95 percent of the observations within +20 of the mean, and

= 99 percent of the observations within +3c of the mean.

Using only mean and variance would be appropriate to evaluate investments if
returns were distributed normally. Returns, however, are not normally distributed;
deviations from normality occur both because the returns are skewed, which means
they are not symmetric around the mean, and because the probability of extreme
events is significantly greater than what a normal distribution would suggest. The
latter deviation is referred to as kurtosis or fat tails in a return distribution. The next
sections discuss these deviations more in-depth.

Skewness

Skewness refers to asymmetry of the return distribution, that is, returns are not
symmetric around the mean. A distribution is said to be left skewed or negatively
skewed if most of the distribution is concentrated to the right, and right skewed or
positively skewed if most is concentrated to the left. Exhibit 4 shows a typical rep-
resentation of negative and positive skewness, whereas Exhibit 5 demonstrates the
negative skewness of stock returns by plotting a histogram of US large company stock
returns for 1926-2017.

Exhibit 4: Skewness

Distribution Skewed to the Right (Positively Skewed) Distribution Skewed to the Left (Negatively Skewed)

Source: Reprinted from Fixed Income Readings for the Chartered Financial Analyst® Program.
Copyright CFA Institute.
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Exhibit 5: Histogram of US Large Company Stock Returns, 1926-2017
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Source: 2018 SBBI Yearbook (Appendix A1)

Kurtosis

Kurtosis refers to fat tails or higher than normal probabilities for extreme returns
and has the effect of increasing an asset’s risk that is not captured in a mean—variance
framework, as illustrated in Exhibit 6. Investors try to evaluate the effect of kurtosis
by using such statistical techniques as value at risk (VaR) and conditional tail expec-
tations.? Several market participants note that the probability and the magnitude
of extreme events is underappreciated and was a primary contributing factor to the
financial crisis of 2008.2 The higher probability of extreme negative outcomes among
stock returns can also be observed in Exhibit 5.

2 Value at risk is a money measure of the minimum losses expected on a portfolio during a specified time
period at a given level of probability. It is commonly used to measure the losses a portfolio can suffer under
normal market conditions. For example, if a portfolio’s one-day 10 percent VaR is £200,000, it implies that
there is a 10 percent probability that the value of the portfolio will decrease by more than £200,000 over
a single one-day period (under normal market conditions). This probability implies that the portfolio will
experience a loss of at least £200,000 on one out of every ten days.

3 For example, see Bogle (2008) and Taleb (2007).
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Exhibit 6: Kurtosis

! - - - - Fat Tails Distribution

——— Normal Distribution

Standard Deviations

Source: Reprinted from Fixed Income Readings for the Chartered Financial Analyst® Program.
Copyright CFA Institute.

Market Characteristics

In the previous analysis, we implicitly assumed that markets are both informationally
and operationally efficient. Although informational efficiency of markets is a topic
beyond the purview of this reading, we should highlight certain operational limitations
of the market that affect the choice of investments. One such limitation is liquidity.

The cost of trading has three main components—brokerage commission, bid—ask
spread, and price impact. Liquidity affects the latter two. Stocks with low liquidity
can have wide bid—ask spreads. The bid—ask spread, which is the difference between
the buying price and the selling price, is incurred as a cost of trading a security. The
larger the bid—ask spread, the higher the cost of trading. If a $100 stock has a spread
of 10 cents, the bid—ask spread is only 0.1 percent ($0.10/$100). On the other hand, if
a $10 stock has a spread of 10 cents, the bid—ask spread is 1 percent. Clearly, the $10
stock is more expensive to trade and an investor will need to earn 0.9 percent extra
to make up the higher cost of trading relative to the $100 stock.

Liquidity also has implications for the price impact of trade. Price impact refers
to how the price moves in response to an order in the market. Small orders usually
have little impact, especially for liquid stocks. For example, an order to buy 100 shares
of a $100 stock with a spread of 1 cent may have no effect on the price. On the other
hand, an order to buy 100,000 shares may have a significant impact on the price as the
buyer has to induce more and more stockholders to tender their shares. The extent of
the price impact depends on the liquidity of the stock. A stock that trades millions of
shares a day may be less affected than a stock that trades only a few hundred thou-
sand shares a day. Investors, especially institutional investors managing large sums of
money, must keep the liquidity of a stock in mind when making investment decisions.

Liquidity is a bigger concern in emerging markets than in developed markets
because of the smaller volume of trading in those markets. Similarly, liquidity is a
more important concern in corporate bond markets and especially for bonds of lower

1
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credit quality than in equity markets because an individual corporate bond issue may
not trade for several days or weeks. This certainly became apparent during the global
financial crisis.

There are other market-related characteristics that affect investment decisions
because they might instill greater confidence in the security or might affect the costs
of doing business. These include analyst coverage, availability of information, firm
size, etc. These characteristics about companies and financial markets are essential
components of investment decision making.

RISK AVERSION AND PORTFOLIO SELECTION

] explain risk aversion and its implications for portfolio selection

As we have seen, stocks, bonds, and T-bills provide different levels of returns and have
different levels of risk. Although investment in equities may be appropriate for one
investor, another investor may not be inclined to accept the risk that accompanies a
share of stock and may prefer to hold more cash. In the last section, we considered
investment characteristics of assets in understanding their risk and return. In this
section, we consider the characteristics of investors, both individual and institutional,
in an attempt to pair the right kind of investors with the right kind of investments.

First, we discuss risk aversion and utility theory. Later we discuss their implications
for portfolio selection.

The Concept of Risk Aversion

The concept of risk aversion is related to the behavior of individuals under uncer-
tainty. Assume that an individual is offered two alternatives: one where he will get
£50 for sure and the other is a gamble with a 50 percent chance that he gets £100 and
50 percent chance that he gets nothing. The expected value in both cases is £50, one
with certainty and the other with uncertainty. What will an investor choose? There
are three possibilities: an investor chooses the gamble, the investor chooses £50 with
certainty, or the investor is indifferent. Let us consider each in turn. However, please
understand that this is only a representative example, and a single choice does not
determine the risk aversion of an investor.

Risk Seeking

If an investor chooses the gamble, then the investor is said to be risk loving or risk
seeking. The gamble has an uncertain outcome, but with the same expected value
as the guaranteed outcome. Thus, an investor choosing the gamble means that the
investor gets extra “utility” from the uncertainty associated with the gamble. How
much is that extra utility worth? Would the investor be willing to accept a smaller
expected value because he gets extra utility from risk? Indeed, risk seekers will accept
less return because of the risk that accompanies the gamble. For example, a risk seeker
may choose a gamble with an expected value of £45 in preference to a guaranteed
outcome of £50.

There is a little bit of gambling instinct in many of us. People buy lottery tickets
although the expected value is less than the money they pay to buy it. Or people gamble
at casinos with the full knowledge that the expected return is negative, a characteristic
of risk seekers. These or any other isolated actions, however, cannot be taken at face
value except for compulsive gamblers.
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Risk Neutral

If an investor is indifferent about the gamble or the guaranteed outcome, then the
investor may be risk neutral. Risk neutrality means that the investor cares only about
return and not about risk, so higher return investments are more desirable even if they
come with higher risk. Many investors may exhibit characteristics of risk neutrality
when the investment at stake is an insignificant part of their wealth. For example, a
billionaire may be indifferent about choosing the gamble or a £50 guaranteed outcome.

Risk Averse

If an investor chooses the guaranteed outcome, he/she is said to be risk averse because
the investor does not want to take the chance of not getting anything at all. Depending
on the level of aversion to risk, an investor may be willing to accept a guaranteed
outcome of £45 instead of a gamble with an expected value of £50.

In general, investors are likely to shy away from risky investments for a lower, but
guaranteed return. That is why they want to minimize their risk for the same amount
of return, and maximize their return for the same amount of risk. The risk—-return
trade-off discussed earlier is an indicator of risk aversion. A risk-neutral investor would
maximize return irrespective of risk and a risk-seeking investor would maximize both
risk and return.

Data presented in the last section illustrate the historically positive relationship
between risk and return, which demonstrates that market prices were based on trans-
actions and investments by risk-averse investors and reflect risk aversion. Therefore,
for all practical purposes and for our future discussion, we will assume that the repre-
sentative investor is a risk-averse investor. This assumption is the standard approach
taken in the investment industry globally.

Risk Tolerance

Risk tolerance refers to the amount of risk an investor can tolerate to achieve an
investment goal. The higher the risk tolerance, the greater is the willingness to take
risk. Thus, risk tolerance is negatively related to risk aversion.

UTILITY THEORY AND INDIFFERENCE CURVES

] explain risk aversion and its implications for portfolio selection

Continuing with our previous example, a risk-averse investor would rank the guar-
anteed outcome of £50 higher than the uncertain outcome with an expected value
of £50. We can say that the utility that an investor or an individual derives from the
guaranteed outcome of £50 is greater than the utility or satisfaction or happiness he/
she derives from the alternative. In general terms, utility is a measure of relative satis-
faction from consumption of various goods and services or in the case of investments,
the satisfaction that an investor derives from a portfolio.

Because individuals are different in their preferences, all risk-averse individuals
may not rank investment alternatives in the same manner. Consider the £50 gamble
again. All risk-averse individuals will rank the guaranteed outcome of £50 higher than
the gamble. What if the guaranteed outcome is only £40? Some risk-averse investors
might consider £40 inadequate, others might accept it, and still others may now be
indifferent about the uncertain £50 and the certain £40.

13
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A simple implementation of utility theory allows us to quantify the rankings of
investment choices using risk and return. There are several assumptions about indi-
vidual behavior that we make in the definition of utility given in the equation below.
We assume that investors are risk averse. They always prefer more to less (greater
return to lesser return). They are able to rank different portfolios in the order of their
preference and that the rankings are internally consistent. If an individual prefers X
to Y and Y to Z, then he/she must prefer X to Z. This property implies that the indif-
ference curves (see Exhibit 7) for the same individual can never touch or intersect.
An example of a utility function is given below

U= E®) —%A o2

where, U is the utility of an investment, E(r) is the expected return, and o2 is the
variance of the investment.

In the above equation, A is a measure of risk aversion, which is measured as the
marginal reward that an investor requires to accept additional risk. More risk-averse
investors require greater compensation for accepting additional risk. Thus, A is higher
for more risk-averse individuals. As was mentioned previously, a risk-neutral investor
would maximize return irrespective of risk and a risk-seeking investor would maxi-
mize both risk and return.

We can draw several conclusions from the utility function. First, utility is unbounded
on both sides. It can be highly positive or highly negative. Second, higher return
contributes to higher utility. Third, higher variance reduces the utility but the reduc-
tion in utility gets amplified by the risk aversion coefficient, A. Utility can always be
increased, albeit marginally, by getting higher return or lower risk. Fourth, utility does
not indicate or measure satisfaction itself—it can be useful only in ranking various
investments. For example, a portfolio with a utility of 4 is not necessarily two times
better than a portfolio with a utility of 2. The portfolio with a utility of 4 could increase
our happiness 10 times or just marginally. But we do prefer a portfolio with a utility
of 4 to a portfolio with a utility of 2. Utility cannot be compared among individuals
or investors because it is a very personal concept. From a societal point of view, by
the same argument, utility cannot be summed among individuals.

Let us explore the utility function further. The risk aversion coefficient, 4, is greater
than zero for a risk-averse investor. So any increase in risk reduces his/her utility. The
risk aversion coefficient for a risk-neutral investor is 0, and changes in risk do not
affect his/her utility. For a risk lover, the risk aversion coefficient is negative, creating
an inverse situation so that additional risk contributes to an increase in his/her utility.
Note that a risk-free asset (o2 = 0) generates the same utility for all individuals.

Indifference Curves

An indifference curve plots the combinations of risk—return pairs that an investor
would accept to maintain a given level of utility (i.e., the investor is indifferent about
the combinations on any one curve because they would provide the same level of
overall utility). Indifference curves are thus defined in terms of a trade-off between
expected rate of return and variance of the rate of return. Because an infinite number
of combinations of risk and return can generate the same utility for the same investor,
indifference curves are continuous at all points.
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Exhibit 7: Indifference Curves for Risk-Averse Investors

A High Moderate ~ Low
E(R) Utility ~ Utility Utility

2. 3
H 1
H !

Expected Return

Standard Deviation

A set of indifference curves is plotted in Exhibit 7. By definition, all points on any one
of the three curves have the same utility. An investor does not care whether he/she is
at Point a or Point b on indifference Curve 1. Point a has lower risk and lower return
than Point b, but the utility of both points is the same because the higher return at
Point b is offset by the higher risk.

Like Curve 1, all points on Curve 2 have the same utility and an investor is indif-
ferent about where he/she is on Curve 2. Now compare Point ¢ with Point b. Point
c has the same risk but significantly lower return than Point b, which means that
the utility at Point c is less than the utility at Point b. Given that all points on Curve
1 have the same utility and all points on Curve 2 have the same utility and Point b
has higher utility than Point ¢, Curve 1 has higher utility than Curve 2. Therefore, a
risk-averse investor with indifference Curves 1 and 2 will prefer Curve 1 to Curve 2.
The utility of a risk-averse investor always increases as you move northwest—higher
return with lower risk. Because all investors prefer more utility to less, investors want
to move northwest to the indifference curve with the highest utility.

The indifference curve for risk-averse investors runs from the southwest to the
northeast because of the risk—return trade-off. If risk increases (going east) then it
must be compensated by higher return (going north) to generate the same utility. The
indifference curves are convex because of diminishing marginal utility of return (or
wealth). As risk increases, an investor needs greater return to compensate for higher
risk at an increasing rate (i.e., the curve gets steeper). The upward-sloping convex
indifference curve has a slope coefficient closely related to the risk aversion coeffi-
cient. The greater the slope, the higher is the risk aversion of the investor as a greater
increment in return is required to accept a given increase in risk.

Indifference curves for investors with different levels of risk aversion are plotted
in Exhibit 8. The most risk-averse investor has an indifference curve with the greatest
slope. As volatility increases, this investor demands increasingly higher returns to
compensate for risk. The least risk-averse investor has an indifference curve with the
least slope and so the demand for higher return as risk increases is not as acute as for
the more risk-averse investor. The risk-loving investor’s indifference curve, however,
exhibits a negative slope, implying that the risk-lover is happy to substitute risk for

15



© CFA Institute. For candidate use only. Not for distribution.
16 Learning Module 1 Portfolio Risk and Return: Part |

return. For a risk lover, the utility increases both with higher risk and higher return.
Finally, the indifference curves of risk-neutral investors are horizontal because the
utility is invariant with risk.

Exhibit 8: Indifference Curves for Various Types of Investors

High Risk Moderate Risk
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Low Risk
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Standard Deviation

In the remaining parts of this reading, all investors are assumed to be risk averse
unless stated otherwise.

EXAMPLE 1

Comparing a Gamble with a Guaranteed Outcome

Assume that you are given an investment with an expected return of 10 percent
and a risk (standard deviation) of 20 percent, and your risk aversion coefficient
is 3.

1. What is your utility of this investment?
Solution
U=0.10 - 0.5 x 3 x 0.20% = 0.04.

2. What must be the minimum risk-free return you should earn to get the
same utility?
Solution
A risk-free return’s o is zero, so the second term disappears. To get the same
utility (0.04), the risk-free return must be at least 4 percent. Thus, in your
mind, a risky return of 10 percent is equivalent to a risk-free return or a
guaranteed outcome of 4 percent.
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EXAMPLE 2

Computation of Utility

Based on investment information given below and the utility formula U = E(r)
- 0.5A02, answer the following questions. Returns and standard deviations are
both expressed as percent per year. When using the utility formula, however,
returns and standard deviations must be expressed in decimals.

Investment Expected Return E(r) Standard Deviation o
1 12% 30%
2 15 35
3 21 40
4 24 45

1. Which investment will a risk-averse investor with a risk aversion coefficient

of 4 choose, and which investment will a risk-averse investor with a risk
aversion coefficient of 2 choose?
Solution

The utility for risk-averse investors with A = 4 and A = 2 for each of the four
investments are shown in the following table. Complete calculations for
Investment 1 with A = 4 are as follows: U = 0.12 — 0.5 x 4 x 0.30%= —0.06.

Expected Standard
Investment Return E(r)  Deviation o Utility A=4 Utility A=2
1 12% 30% -0.0600 0.0300
2 15 35 -0.0950 0.0275
3 21 40 -0.1100 0.0500
4 24 45 -0.1650 0.0375

The risk-averse investor with a risk aversion coefficient of 4 should choose
Investment 1. The risk-averse investor with a risk aversion coefficient of 2
should choose Investment 3.

. Which investment will a risk-neutral investor choose?

Solution

A risk-neutral investor cares only about return. In other words, his risk aver-
sion coefficient is 0. Therefore, a risk-neutral investor will choose Invest-
ment 4 because it has the highest return.

. Which investment will a risk-loving investor choose?

Solution

A risk-loving investor likes both higher risk and higher return. In other
words, his risk aversion coefficient is negative. Therefore, a risk-loving inves-
tor will choose Investment 4 because it has the highest return and highest
risk among the four investments.
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APPLICATION OF UTILITY THEORY TO PORTFOLIO
SELECTION

] explain risk aversion and its implications for portfolio selection

] explain the selection of an optimal portfolio, given an investor’s
utility (or risk aversion) and the capital allocation line

The simplest application of utility theory and risk aversion is to a portfolio of two
assets, a risk-free asset and a risky asset. The risk-free asset has zero risk and a return
of Rf. The risky asset has a risk of o; (> 0) and an expected return of E(R;). Because
the risky asset has risk that is greater than that of the risk-free asset, the expected
return from the risky asset will be greater than the return from the risk-free asset,
that is, E(R;) > Ry

We can construct a portfolio of these two assets with a portfolio expected return,
E(R,), and portfolio risk, o,, based on the formulas provided below. In the equations
given below, w; is the weight in the risk-free asset and (1 - wy) is the weight in the risky
asset. Because o,= 0 for the risk-free asset, the first and third terms in the formula for
variance are zero leaving only the second term. We arrive at the last equation by taking
the square root of both sides, which shows the expression for standard deviation for
a portfolio of two assets when one asset is the risk-free asset:

E(R,) = w R+ (1= w)E(R)

op = W%“f*(l —wp)?ef +2wi(1 = w)ppop0; = (1 -wp)?o?

Op = (1 - Wl)ai

The two-asset portfolio is drawn in Exhibit 9 by varying w; from 0 percent to 100
percent. The portfolio standard deviation is on the horizontal axis and the portfolio
return is on the vertical axis. If only these two assets are available in the economy and
the risky asset represents the market, the line in Exhibit 9 is called the capital allo-
cation line. The capital allocation line represents the portfolios available to an investor.
The equation for this line can be derived from the above two equations by rewriting
the second equationas w; = 1 - 7};. Substituting the value of w; in the equation for

expected return, we get the following equation for the capital allocation line:

o, o
E(Ry) = (1-2) R+ LER)

This equation can be rewritten in a more usable form:

(E(R) ~ Ry)
E(RP) = Ryt 0 Ip
. I . (ER)-Ry)
The capital allocation line has an intercept of R4 and a slope of — which is

the additional required return for every increment in risk, and is sometimes referred
to as the market price of risk.
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Exhibit 9: Capital Allocation Line with Two Assets
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Because the equation is linear, the plot of the capital allocation line is a straight line.
The line begins with the risk-free asset as the leftmost point with zero risk and a
risk-free return, Rx At that point, the portfolio consists of only the risk-free asset. If
100 percent is invested in the portfolio of all risky assets, however, we have a return
of E(R;) with a risk of o;.

We can move further along the line in pursuit of higher returns by borrowing at the
risk-free rate and investing the borrowed money in the portfolio of all risky assets. If 50
percent is borrowed at the risk-free rate, then w; = —0.50 and 150 percent is placed in
the risky asset, giving a return = 1.50E(R;) — 0.50Rf, which is > E(R;) because E(R;) > Rf.

The line plotted in Exhibit 9 is comprised of an unlimited number of risk-return
pairs or portfolios. Which one of these portfolios should be chosen by an investor?
The answer lies in combining indifference curves from utility theory with the capital
allocation line from portfolio theory. Utility theory gives us the utility function or
the indifference curves for an individual, as in Exhibit 13, and the capital allocation
line gives us the set of feasible investments. Overlaying each individual’s indifference
curves on the capital allocation line will provide us with the optimal portfolio for that
investor. Exhibit 10 illustrates this process of portfolio selection.

19



20

Learning Module 1

© CFA Institute. For candidate use only. Not for distribution.
Portfolio Risk and Return: Part |

Exhibit 10: Portfolio Selection

ER)

Expected Portfolio Return

Portfolio Standard Deviation

The capital allocation line consists of the set of feasible portfolios. Points under the
capital allocation line may be attainable but are not preferred by any investor because
the investor can get a higher return for the same risk by moving up to the capital
allocation line. Points above the capital allocation line are desirable but not achievable
with available assets.

Three indifference curves for the same individual are also shown in Exhibit 10.
Curve 1 is above the capital allocation line, Curve 2 is tangential to the line, and
Curve 3 intersects the line at two points. Curve 1 has the highest utility and Curve
3 has the lowest utility. Because Curve 1 lies completely above the capital allocation
line, points on Curve 1 are not achievable with the available assets on the capital
allocation line. Curve 3 intersects the capital allocation line at two Points, a and b.
The investor is able to invest at either Point a or b to derive the risk-return trade-off
and utility associated with Curve 3. Comparing points with the same risk, observe
that Point n on Curve 3 has the same risk as Point m on Curve 2, yet Point m has the
higher expected return. Therefore, all investors will choose Curve 2 instead of Curve
3. Curve 2 is tangential to the capital allocation line at Point m. Point m is on the
capital allocation line and investable. Point m and the utility associated with Curve
2 is the best that the investor can do because he/she cannot move to a higher utility
indifference curve. Thus, we have been able to select the optimal portfolio for the
investor with indifference Curves 1, 2, and 3. Point m, the optimal portfolio for one
investor, may not be optimal for another investor. We can follow the same process,
however, for finding the optimal portfolio for other investors: the optimal portfolio is
the point of tangency between the capital allocation line and the indifference curve for
that investor. In other words, the optimal portfolio maximizes the return per unit of
risk (as it is on the capital allocation line), and it simultaneously supplies the investor
with the most satisfaction (utility).

As an illustration, Exhibit 11 shows two indifference curves for two different inves-
tors: Kelly with a risk aversion coefficient of 2 and Jane with a risk aversion coefficient
of 4. The indifference curve for Kelly is to the right of the indifference curve for Jane
because Kelly is less risk averse than Jane and can accept a higher amount of risk,
i.e. has a higher tolerance for risk. Accordingly, their optimal portfolios are different:
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Point k is the optimal portfolio for Kelly and Point j is the optimal portfolio for Jane.
In addition, for the same return, the slope of Jane’s curve is higher than Kelly’s sug-
gesting that Jane needs greater incremental return as compensation for accepting an
additional amount of risk compared with Kelly.

Exhibit 11: Portfolio Selection for Two Investors with Various Levels of Risk

Aversion

ER) Indifference Curves

Capital Allocation
Line

Expected Portfolio Return

0 Portfolio Standard Deviation "’
PORTFOLIO RISK & PORTFOLIO OF TWO RISKY
ASSETS

] calculate and interpret the mean, variance, and covariance (or

correlation) of asset returns based on historical data

] calculate and interpret portfolio standard deviation
] describe the effect on a portfolio’s risk of investing in assets that are
less than perfectly correlated

We have seen before that investors are risk averse and demand a higher return for a
riskier investment. Therefore, ways of controlling portfolio risk without affecting return
are valuable. As a precursor to managing risk, this section explains and analyzes the
components of portfolio risk. In particular, it examines and describes how a portfolio
consisting of assets with low correlations have the potential of reducing risk without
necessarily reducing return.

Portfolio of Two Risky Assets

The return and risk of a portfolio of two assets was introduced in Sections 2—8 of this
reading. In this section, we briefly review the computation of return and extend the
concept of portfolio risk and its components.

21



22

Learning Module 1

© CFA Institute. For candidate use only. Not for distribution.
Portfolio Risk and Return: Part |

Portfolio Return

When several individual assets are combined into a portfolio, we can compute the
portfolio return as a weighted average of the returns in the portfolio. The portfolio
return is simply a weighted average of the returns of the individual investments, or
assets. If Asset 1 has a return of 20 percent and constitutes 25 percent of the portfo-
lio’s investment, then the contribution to the portfolio return is 5 percent (= 25% of
20%). In general, if Asset i has a return of R; and has a weight of w; in the portfolio,
then the portfolio return, Rp, is given as:

N N
RP = _leiRi’ 'lei =1
i= i=

Note that the weights must add up to 1 because the assets in a portfolio, including
cash, must account for 100 percent of the investment. Also, note that these are single
period returns, so there are no cash flows during the period and the weights remain
constant.

When two individual assets are combined in a portfolio, we can compute the port-
folio return as a weighted average of the returns of the two assets. Consider Assets
1 and 2 with weights of 25 percent and 75 percent in a portfolio. If their returns are
20 percent and 5 percent, the weighted average return = (0.25 x 20%) + (0.75 x 5%)
= 8.75%. More generally, the portfolio return can be written as below, where R, is
return of the portfolio, w; and w, are the weights of the two assets, and R;, R, are
returns on the two assets:

Portfolio Risk

Like a portfolio’s return, we can calculate a portfolio’s variance. Although the return
of a portfolio is simply a weighted average of the returns of each security, this is not
the case with the standard deviation of a portfolio (unless all securities are perfectly
correlated—that is, correlation equals one). Variance can be expressed more generally
for N securities in a portfolio using the notation from the portfolio return calculation
above:

N
=1
5 N
Op = Var(RP) = Var(z]WlRl)
=

Note that the weights must add up to 1. The right side of the equation is the variance
of the weighted average returns of individual securities. Weight is a constant, but the
returns are variables whose variance is shown by Var(R;). We can rewrite the equation
as shown next. Because the covariance of an asset with itself is the variance of the
asset, we can separate the variances from the covariances in the second equation:

N
2 =
op z'JZZ:IWi w;Cov(R; R;)

N N
op = [g:lwiz Var(R;) + [J:zl:#jwiwj Cov(R;,R))
Cov(Ri,Rj) is the covariance of returns, R; and R;, and can be expressed as the product
of the correlation between the two returns (p; 5) and the standard deviations of the
two assets. Thus, Cov(R;,R)) = p;0,0;.
For a two asset portfolio, the expression for portfolio variance simplifies to the
following using covariance and then using correlation:
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o} = wiot +wia? + 2w, wyCov(R,R,)
2 - 2.2, .2 2
Op = wiof twyoy+ 2w wypi50,0,
The standard deviation of a two asset portfolio is given by the square root of the
portfolio’s variance:

op = \/lealz + w302 + 2w w,Cov(R},Ry)

or,

SN 0 O S
op = \wiol +wiod +2wiwapyp0y 0,

EXAMPLE 3

Return and Risk of a Two-Asset Portfolio

1. Assume that as a US investor, you decide to hold a portfolio with 80 percent
invested in the S&P 500 US stock index and the remaining 20 percent in
the MSCI Emerging Markets index. The expected return is 9.93 percent for
the S&P 500 and 18.20 percent for the Emerging Markets index. The risk
(standard deviation) is 16.21 percent for the S&P 500 and 33.11 percent for
the Emerging Markets index. What will be the portfolio’s expected return
and risk given that the covariance between the S&P 500 and the Emerging
Markets index is 0.5 percent or 0.0050? Note that units for covariance and
variance are written as %2 when not expressed as a fraction. These are units
of measure like squared feet and the numbers themselves are not actually
squared.

Solution:

Portfolio return, Rp = wiR| + (1 — wy), R, = (0.80 % 0.0993) + (0.20 x 0.1820)
=0.1158

= 11.58%.

Portfolio risk = op = \/wlzalz +wios +2w;w, Cov(Ry,R5)

0F = wisots t WEvohu + 2wuswenCovys au
o2 = (0.80% x 0.16212) +(0.202 x 0.33112)

+ (2 % 0.80 x 0.20 x 0.0050)

(o}

= 0.01682 + 0.00439 + 0.00160 = 0.02281

o, = 0.15103 = 15.10%

2
p
p
The portfolio’s expected return is 11.58 percent and the portfolio’s risk is
15.10 percent. Look at this example closely. It shows that we can take the
portfolio of a US investor invested only in the S&P 500, combine it with a
riskier portfolio consisting of emerging markets securities, and the return of
the US investor increases from 9.93 percent to 11.58 percent while the risk
of the portfolio actually falls from 16.21 percent to 15.10 percent. Exhibit 12
depicts how the combination of the two assets results in a superior risk—re-
turn trade-off. Not only does the investor get a higher return, but he also
gets it at a lower risk. That is the power of diversification as you will see later
in this reading.
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Exhibit 12: Combination of Two Assets
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Covariance and Correlation

The covariance in the formula for portfolio standard deviation can be expanded as
Cov(R{,R,) = p12010, where py, is the correlation between returns, R;, R,. Although
covariance is important, it is difficult to interpret because it is unbounded on both
sides. It is easier to understand the correlation coefficient (p,,), which is bounded
but provides similar information.

Correlation is a measure of the consistency or tendency for two investments to
act in a similar way. The correlation coefficient, p;,, can be positive or negative and
ranges from -1 to +1. Consider three different values of the correlation coefficient:

= p;o = +1: Returns of the two assets are perfectly positively correlated. Assets
1 and 2 move together 100 percent of the time.

= p;o = —1: Returns of the two assets are perfectly negatively correlated. Assets
1 and 2 move in opposite directions 100 percent of the time.

= p;o = 0: Returns of the two assets are uncorrelated. Movement of Asset 1
provides no prediction regarding the movement of Asset 2.

The correlation coefficient between two assets determines the effect on portfolio
risk when the two assets are combined. To see how this works, consider two different
values of py,. You will find that portfolio risk is unaffected when the two assets are
perfectly correlated (p;, = +1). In other words, the portfolio’s standard deviation is
simply a weighted average of the standard deviations of the two assets and as such a
portfolio’s risk is unchanged with the addition of assets with the same risk parameters.
Portfolio risk falls, however, when the two assets are not perfectly correlated (p;, <
+1). Sufficiently low values of the correlation coeflicient can make the portfolio riskless
under certain conditions.

First, let p;, = +1
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2

> fof +wio3 +2wiwyp1a010y = wiof +wio3 +2wiwyay0;

O'p = W10'1+W2

_ 2
= (w01t wy0,)

0, = W10} +t w0,

The first set of terms on the right side of the first equation contain the usual terms
for portfolio variance. Because the correlation coefficient is equal to +1, the right
side can be rewritten as a perfect square. The third row shows that portfolio risk is a
weighted average of the risks of the individual assets’ risks. We showed earlier that
the portfolio return is a weighted average of the assets’ returns. Because both risk
and return are just weighted averages of the two assets in the portfolio there is no
reduction in risk when p;, = +1.

Now let p;, < +1

The above analysis showed that portfolio risk is a weighted average of asset risks
when p;, = + 1. When p5 < +1, the portfolio risk is less than the weighted average
of the individual assets’ risks.

To show this, we begin by reproducing the general formula for portfolio risk, which

is expressed by the terms to the left of the “<” sign below. The term to the right of “<
shows the portfolio risk when py5 = + 1:

SN 0 T S 2 2. 22
0, = \wiof +w3o3 +2wiwyp a0y < \wiof +wiad + 2w wy00

= (w01 twyoy)
oy, < (W10t wy0,)

The left side is smaller than the right side because the correlation coefficient on the
left side for the new portfolio is <1. Thus, the portfolio risk is less than the weighted
average of risks while the portfolio return is still a weighted average of returns.

As you can see, we have achieved diversification by combining two assets that are
not perfectly correlated. For an extreme case in which p;, = —1 (that is, the two asset
returns move in opposite directions), the portfolio can be made risk free.

EXAMPLE 4

Effect of Correlation on Portfolio Risk

Two stocks have the same return and risk (standard deviation): 10 percent return
with 20 percent risk. You form a portfolio with 50 percent each of Stock 1 and
Stock 2 to examine the effect of correlation on risk.

1. Calculate the portfolio return and risk if the correlation is 1.0.
Solution
Ry =R, =10% = 0.10; 07 = 05 = 20% = 0.20; w; = wy = 50%
=0.50. Case 1: p1, = +1

R, = (0.5x0.1) +(0.5x0.1) = 0.10 = 10%

of = wiol + wio3 + 2w wy0105p1

o2 = (0.52x0.22) +(0.52x0.22) +(2x0.5x0.5x02x 02 x 1) = 0.04
g, = V0.04 = 020 = 20%

This equation demonstrates the earlier point that with a correlation of 1.0
the risk of the portfolio is the same as the risk of the individual assets.
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2. Calculate the portfolio return and risk if the correlation is 0.0.

Solution

P12 =0

Rp = WIRI +W2R2 = 010 = 10%
op = wiof +w3o3 + 2w wy0102p1,
02 = (0.52x0.22) +(0.5% x 0.22)

+(2x0.5x%x0.5%x02x02x0) = 0.02
o, = N0.02 = 0.14 = 14%

This equation demonstrates the earlier point that, when assets have correla-
tions of less than 1.0, they can be combined in a portfolio that has less risk
than either of the assets individually.

3. Calculate the portfolio return and risk if the correlation is —1.0.

Solution
Pz = 1
R, = wiR; +w,R, = 0.10 = 10%
of = wial + w303 + 2w iwy0102p15
a2 = (052 x0.22) +(0.52 x 0.22)
+(2x05%x05x02x02x-1)=0
o, = 0%

This equation demonstrates the earlier point that, if the correlation of assets
is low enough, in this case 100 percent negative correlation or —1.00 (exactly
inversely related), a portfolio can be designed that eliminates risk. The indi-
vidual assets retain their risk characteristics, but the portfolio is risk free.

4. Compare the return and risk of portfolios with different correlations.
Solution

The expected return is 10 percent in all three cases; however, the returns
will be more volatile in Case 1 and least volatile in Case 3. In the first case,
there is no diversification of risk (same risk as before of 20 percent) and the
return remains the same. In the second case, with a correlation coefficient of
0, we have achieved diversification of risk (risk is now 14 percent instead of
20 percent), again with the same return. In the third case with a correlation
coefficient of —1, the portfolio is risk free, although we continue to get the
same return of 10 percent. This example shows the power of diversification
that we expand on further in Section 14.

Relationship between Portfolio Risk and Return

The previous example illustrated the effect of correlation on portfolio risk while keeping
the weights in the two assets equal and unchanged. In this section, we consider how
portfolio risk and return vary with different portfolio weights and different correlations.

Asset 1 has an annual return of 7 percent and annualized risk of 12 percent, whereas
Asset 2 has an annual return of 15 percent and annualized risk of 25 percent. The
relationship is tabulated in Exhibit 13 for the two assets and graphically represented
in Exhibit 14.
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Exhibit 13: Relationship between Risk and Return

Portfolio Risk with Correlation of

Weight in Portfolio

Asset 1 (%) Return 1.0 0.5 0.2 -1.0
0 15.0 25.0 25.0 25.0 25.0
10 14.2 23.7 23.1 22.8 21.3
20 13.4 22.4 21.3 20.6 17.6
30 12.6 21.1 19.6 18.6 13.9
40 11.8 19.8 17.9 16.6 10.2
50 11.0 18.5 16.3 14.9 6.5

60 10.2 17.2 15.0 13.4 2.8

70 9.4 15.9 13.8 12.3 0.9

80 8.6 14.6 12.9 11.7 4.6

90 7.8 13.3 12.2 11.6 8.3

100 7.0 12.0 12.0 12.0 12.0

Exhibit 14: Relationship between Risk and Return
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The table shows the portfolio return and risk for four correlation coefficients ranging
from +1.0 to —1.0 and 11 weights ranging from 0 percent to 100 percent. The portfolio
return and risk are 15 percent and 25 percent, respectively, when 0 percent is invested
in Asset 1, versus 7 percent and 12 percent when 100 percent is invested in Asset 1.
The portfolio return varies with weights but is unaffected by the correlation coefficient.
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Portfolio risk becomes smaller with each successive decrease in the correlation
coefficient, with the smallest risk when p;5 = —1. The graph in Exhibit 14 shows
that the risk—return relationship is a straight line when p;, = +1. As the correlation
falls, the risk becomes smaller and smaller as in the table. The curvilinear nature of
a portfolio of assets is recognizable in all investment opportunity sets (except at the
extremes where p;5 = —1 or +1).

EXAMPLE 5

Portfolio of Two Assets

Assume you are a UK investor holding a portfolio invested 60% in UK large-cap-
italization equities (as proxied by the FTSE 100 Index) and 40% in local medi-
um-duration Treasury bonds (“gilts”). The expected return on the FTSE 100 is
5.5% and on the medium-duration gilts it is 0.7%. The risk (standard deviation
of returns) is 13.2% and 4.2%, respectively. The correlation between the two
assets is —0.01.

The expected return of this portfolio is
R,=w; xRy + (1 —wy) xRy = 0.6 x 0.055 + 0.4 x 0.07 = 0.0358 = 3.6%.

The risk of this portfolio is

- 27 27
by = \jwlcl + w505 +2Xw wy XpXo6q0;.

o= V(0.62 x 0.1322) + (0.42 x 0.0422) + 2 x 0.6 x 0.4 x —0.01 x 0.132 x 0.042.

6, =0.0808 ~ 8.1%

You notice that compared with US Treasury bonds, the expected return on
gilts is lower and the risk of gilts is higher. US Treasury bonds have an expected
return for a US-based investor of 1.5% and a risk of 4.0%. You wonder whether
replacing the gilts in your portfolio with US Treasury bonds (“Treasuries”) would
improve the risk and return profile of your portfolio.

1. Do the given risk and return assumptions for US Treasury bonds allow you
as a UK-based investor to calculate the expected return and risk of your
portfolio with US Treasury bonds replacing UK gilts?

Solution:

No. The expected return and risk for Treasuries apply to a US investor, who
invests in US dollars. To calculate expected return and risk in sterling for a
UK-based portfolio of FTSE 100 equities and US Treasuries, one needs to
take into account the exchange rate between the US dollar and UK pound
sterling. This exchange rate has a volatility (risk) of its own, and a return
expectation for the GBP/USD exchange rate has to be specified.

For the purpose of calculating the return and risk of a foreign asset in a
domestic investor’s portfolio, the foreign asset can be seen as a “portfolio”
of two assets. The return of a foreign asset in domestic (i.e., non-foreign)
currency can be decomposed into a local currency return component and
an exchange rate component:

Rp=(1+Ry)*(1+Rpy—1

Because the portfolio is fully exposed to the movement in both the asset’s
value in local currency and the currency exchange rate, the foreign currency
and the asset each have a 100% portfolio weight. Note that the exchange
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rate must be specified as domestic currency/foreign currency to convert the
foreign currency return into the investor’s domestic currency. The risk can
be calculated as follows:

) 2.2
op = \/Wl 0 T WyoEy T2 XwWiwy Xp X0, Oy

_ ]2 .2
= \/Glc+GFX+2XPX01cX0FX~

Assume in what follows that the risk (measured as expected standard
deviation) of the GBP/USD currency exchange rate is 9.0% and the returns
on Treasuries have a correlation with the GBP/USD exchange rate of 0.33.
Assume also that you have no forecast for the future value of the USD/GBP
exchange rate, and hence assume a 0% return.

2. What would be the expected risk of US Treasuries to you as a UK investor?

Solution

Op = \/G%c+012vx+2 X P X6 X Opy
= 10.0402 + 0.0902 + 2 x 0.33 x 0.040 + 0.090.

6p=0.110 = 11.0%.

The correlations between the FTSE 100, US Treasuries, and the USD/GBP
exchange rate are as depicted in the following correlation matrix.

FTSE 100 US Treasuries GBP/USD
FTSE 100 1.00 -0.32 -0.06
US Treasuries -0.32 1.00 0.33
GBP/USD -0.06 0.33 1.00

3. What would be the expected return and risk for your portfolio if you replace
the UK gilts with US Treasuries?

Solution:

The expected return is the weighted average of the expected returns in
British pound sterling (GBP) of UK large-capitalization equities and of US
Treasuries. Recall that the return of a foreign asset in domestic currency
consists of a foreign currency component and an asset component. All ex-
pected returns can be found above.

R,=0.6 x0.055+0.4 x [(1 +0.015) x (1 +0.0) - 1] = 0.039 = 3.9%.

Calculation of the risk of the portfolio involves a slightly more complicated
formula. Recall that the risk of a two-asset portfolio depends on the risk

and the weights of the individual assets and the co-movements between the
two. For a three-asset portfolio (an equity portion, a foreign fixed-income
portion, and the associated foreign currency exposure), the calculation is es-
sentially the same, however there are three pairs of co-movements between
assets, rather than one.

The formula for the standard deviation of a three-asset portfolio is therefore
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2.2

N ) 22
o, = \jwlcl T wyos + w3o3+2pg,wywy010, 2P 3wy w3603+ 2p; 3wy w36,03.

The portfolio weight of the foreign currency exposure is equal to the portfo-
lio weight of the US Treasuries.

Using the information provided above, we can calculate the risk of the port-
folio with UK large-capitalization equities and US Treasuries as follows:

0, = (0.6% x 0.132% + 0.4 x 0.0402 + 0.4? x 0.090% + 2 x —0.32 x 0.6 x 0.4 x
0.132 x 0.040 + 2 x —0.06 x 0.6 x 0.4 x 0.132 x 0.090 + 2 x 0.33 x 0.4 x 0.4 x
0.040 x 0.090)"2.

6, =0.0841 = 8.4%.

Compared to the UK equity/gilt portfolio, the UK equity/US Treasury port-
folio has a higher expected return, because the UK gilts were replaced with
an asset with superior return expectations. The risk of the new portfolio,
however, is slightly higher despite the lower risk in local currency terms of
US Treasuries compared to gilts. Owning US Treasuries as a non-US inves-
tor means being exposed to exchange rate risk, which should be considered
when evaluating the risk profile.

PORTFOLIO OF MANY RISKY ASSETS

] calculate and interpret portfolio standard deviation

] describe the effect on a portfolio’s risk of investing in assets that are
less than perfectly correlated

In the previous section, we discussed how the correlation between two assets can
affect the risk of a portfolio and the smaller the correlation the lower is the risk. The
above analysis can be extended to a portfolio with many risky assets (N). Recall the
previous equations for portfolio return and variance:

E(R =§ E(R). op = %22+N Cov(i,j) % =1

(%) AYiER) op = | Zwier gy OV ) g
To examine how a portfolio with many risky assets works and the ways in which we
can reduce the risk of a portfolio, assume that the portfolio has equal weights (1/N) for
all N assets. In addition, assume that 72 and Cov are the average variance and average
covariance. Given equal weights and average variance/covariance, we can rewrite the

portfolio variance as below (intermediate steps are omitted to focus on the main result):

2 & 22 il .
op = | ZwPar+ X w;w;Cov(i,))
=1 ij=1,i#

g2 (N— D=—
2 _ 0O
Oop = N + N Cov

The equation in the second line shows that as N becomes large, the first term on the
right side with the denominator of N becomes smaller and smaller, implying that the
contribution of one asset’s variance to portfolio variance gradually becomes negligible.
The second term, however, approaches the average covariance as N increases. It is
reasonable to say that for portfolios with a large number of assets, covariance among
the assets accounts for almost all of the portfolio’s risk.
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The Power of Diversification

Importance of Correlation in a Portfolio of Many Assets

The analysis becomes more instructive and interesting if we assume that all assets in
the portfolio have the same variance and the same correlation among assets. In that
case, the portfolio risk can then be rewritten as:

Aot N=D 4
% = \N N PO

The first term under the root sign becomes negligible as the number of assets in the
portfolio increases leaving the second term (correlation) as the main determining
factor for portfolio risk. If the assets are unrelated to one another, the portfolio can
have close to zero risk. In the next section, we review these concepts to learn how
portfolios can be diversified.

THE POWER OF DIVERSIFICATION

] describe characteristics of the major asset classes that investors
consider in forming portfolios

] describe the effect on a portfolio’s risk of investing in assets that are
less than perfectly correlated

Diversification is one of the most important and powerful concepts in investments.
Because investors are risk averse, they are interested in reducing risk preferably without
reducing return. In other cases, investors may accept a lower return if it will reduce
the chance of catastrophic losses. In previous sections of this reading, you learned
the importance of correlation and covariance in managing risk. This section applies
those concepts to explore ways for risk diversification. We begin with a simple but
intuitive example.

EXAMPLE 6

Diversification with Rain and Shine

Assume a company Beachwear rents beach equipment. The annual return from
the company’s operations is 20 percent in years with many sunny days but falls
to 0 percent in rainy years with few sunny days. The probabilities of a sunny
year and a rainy year are equal at 50 percent. Thus, the average return is 10
percent, with a 50 percent chance of 20 percent return and a 50 percent chance
of 0 percent return. Because Beachwear can earn a return of 20 percent or 0
percent, its average return of 10 percent is risky.

You are excited about investing in Beachwear but do not like the risk. Having
heard about diversification, you decide to add another business to the portfolio
to reduce your investment risk.

= There is a snack shop on the beach that sells all the healthy food you
like. You estimate that the annual return from the Snackshop is also 20
percent in years with many sunny days and O percent in other years.
As with the Beachwear shop, the average return is 10 percent.
You decide to invest 50 percent each in Snackshop and Beachwear. The
average return is still 10 percent, with 50 percent of 10 percent from Snackshop
and 50 percent of 10 percent from Beachwear. In a sunny year, you would earn
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20 percent (= 50% of 20% from Beachwear + 50% of 20% from Snackshop). In
a rainy year, you would earn 0 percent (=50% of 0% from Beachwear + 50% of
0% from Snackshop). The results are tabulated in Exhibit 15.

Return Return

in in
Sunny Rainy Average
Percent Year Year Return
Type Company Invested (%) (%) (%)
Single stock Beachwear 100 20 0 10
Single stock Snackshop 100 20 0 10
Portfolio of two Beachwear 50 20 0 10
stocks Snackshop 50 20 0 10
Total 100 20 0 10

These results seem counterintuitive. You thought that by adding another business
you would be able to diversify and reduce your risk, but the risk is exactly the
same as before. What went wrong? Note that both businesses do well when it is
sunny and both businesses do poorly when it rains. The correlation between the
two businesses is +1.0. No reduction in risk occurs when the correlation is +1.0.

= To reduce risk, you must consider a business that does well in a rainy
year. You find a company that rents DVDs. DVDrental company is
similar to the Beachwear company, except that its annual return is 20
percent in a rainy year and 0 percent in a sunny year, with an average
return of 10 percent. DVDrental’s 10 percent return is also risky just
like Beachwear’s return.

If you invest 50 percent each in DVDrental and Beachwear, then the aver-
age return is still 10 percent, with 50 percent of 10 percent from DVDrental
and 50 percent of 10 percent from Beachwear. In a sunny year, you would earn
10 percent (= 50% of 20% from Beachwear + 50% of 0% from DVDrental). In
a rainy year also, you would earn 10 percent (=50% of 0% from Beachwear +
50% of 20% from DVDrental). You have no risk because you earn 10 percent
in both sunny and rainy years. Thus, by adding DVDrental to Beachwear, you
have reduced (eliminated) your risk without affecting your return. The results
are tabulated in Exhibit 16.

Return Return
in in
Sunny Rainy Average
Percent Year Year Return
Type Company Invested (%) (%) (%)
Single stock Beachwear 100 20 0 10
Single stock DVDrental 100 0 20 10
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Return Return

in in
Sunny Rainy Average
Percent Year Year Return
Type Company Invested (%) (%) (%)
Portfolio of two Beachwear 50 20 0 10
stocks DVDrental 50 0 20 10
Total 100 10 10 10

In this case, the two businesses have a correlation of —1.0. When two businesses
with a correlation of —1.0 are combined, risk can always be reduced to zero.

Correlation and Risk Diversification

Correlation is the key in diversification of risk. Notice that the returns from Beachwear
and DVDrental always go in the opposite direction. If one of them does well, the
other does not. Therefore, adding assets that do not behave like other assets in your
portfolio is good and can reduce risk. The two companies in the above example have
a correlation of —1.0.

Even when we expand the portfolio to many assets, correlation among assets
remains the primary determinant of portfolio risk. Lower correlations are associated
with lower risk. Unfortunately, most assets have high positive correlations. The chal-
lenge in diversifying risk is to find assets that have a correlation that is much lower
than +1.0.

Historical Risk and Correlation

When we previously discussed asset returns, we were careful to distinguish between
historical or past returns and expected or future returns because historical returns
may not be a good indicator of future returns. Returns may be highly positive in one
period and highly negative in another period depending on the risk of that asset.
Exhibit 7 showed that returns for large US company stocks were high in the 1990s
but were very low in the 2000s.

Risk for an asset class, however, does not usually change dramatically from one
period to the next. Stocks have been risky even in periods of low returns. T-bills are
always less risky even when they earn high returns. From Exhibit 7, we can see that
risk has typically not varied much from one decade to the next, except that risk for
bonds has been much higher in recent decades when compared with earlier decades.
Therefore, it is not unreasonable to assume that historical risk can work as a good
proxy for future risk.

As with risk, correlations are quite stable among assets of the same country.
Intercountry correlations, however, have been on the rise in the last few decades
as a result of globalization and the liberalization of many economies. A correlation
above 0.90 is considered high because the assets do not provide much opportunity
for diversification of risk Low correlations—generally less than 0.50—are desirable
for portfolio diversification.

Historical Correlation among Asset Classes

Correlations among major US asset classes and international stocks are reported in
Exhibit 17 for 1970-2017. The highest correlation is between US large company stocks
and US small company stocks at about 70 percent, whereas the correlation between US
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large company stocks and international stocks is approximately 66 percent. Although
these are the highest correlations, they still provide diversification benefits because
the correlations are less than 100 percent. The correlation between international
stocks and US small company stocks is lower, at 50 percent. The lowest correlations
are between stocks and bonds, with some correlations being negative, such as that
between US small company stocks and US long-term government bonds. Similarly,
the correlation between T-bills and stocks is close to zero.*

Exhibit 17: Correlation Among US Assets and International Stocks (1970-2017)

US Long-
US Large USSmall US Long-Term Term

International Company Company Corporate Treasury us us
Series Stocks Stocks Stocks Bonds Bonds T-Bills Inflation
International stocks 1.00
US large company stocks 0.66 1.00
US small company stocks 0.50 0.72 1.00
US long-term corporate 0.02 0.23 0.06 1.00
bonds
US long-term Treasury -0.13 0.01 -0.15 0.89 1.00
bonds
US T-bills 0.01 0.04 0.02 0.05 0.09 1.00
US inflation -0.06 -0.11 0.04 -0.32 -0.26 0.69 1.00

Source: 2018 SBBI Yearbook (Exhibit 12.13).

The low correlations between stocks and bonds are attractive for portfolio diversi-
fication. Similarly, including international securities in a portfolio can also control
portfolio risk. It is not surprising that most diversified portfolios of investors contain
domestic stocks, domestic bonds, foreign stocks, foreign bonds, real estate, cash, and
other asset classes.

Avenues for Diversification

The reason for diversification is simple. By constructing a portfolio with assets that
do not move together, you create a portfolio that reduces the ups and downs in the
short term but continues to grow steadily in the long term. Diversification thus makes
a portfolio more resilient to gyrations in financial markets.

We describe a number of approaches for diversification, some of which have been
discussed previously and some of which might seem too obvious. Diversification,
however, is such an important part of investing that it cannot be emphasized enough,
especially when we continue to meet and see many investors who are not properly
diversified.

= Diversify with asset classes. Correlations among major asset classes® are

not usually high, as can be observed from the few US asset classes listed
in Exhibit 17. Correlations for other asset classes and other countries are

4 In any short period, T-bills are riskless and uncorrelated with other asset classes. For example, a 3-month
US Treasury bill is redeemable at its face value upon maturity irrespective of what happens to other assets.
When we consider multiple periods, however, returns on T-bills may be related to other asset classes
because short-term interest rates vary depending on the strength of the economy and outlook for inflation.
5 Major asset classes are distinguished from sub-classes, such as US value stocks and US growth stocks.
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also typically low, which provides investors the opportunity to benefit from
diversifying among many asset classes to achieve the biggest benefit from
diversification. A partial list of asset classes includes domestic large caps,
domestic small caps, growth stocks, value stocks, domestic corporate bonds,
long-term domestic government bonds, domestic Treasury bills (cash),
emerging market stocks, emerging market bonds, developed market stocks
(i-e., developed markets excluding domestic market), developed market
bonds, real estate, and gold and other commodities. In addition, industries
and sectors are used to diversify portfolios. For example, energy stocks
may not be well correlated with health care stocks. The exact proportions
in which these assets should be included in a portfolio depend on the risk,
return, and correlation characteristics of each and the home country of the
investor.

Diversify with index funds. Diversifying among asset classes can become
costly for small portfolios because of the number of securities required. For
example, creating diversified exposure to a single category, such as a domes-
tic large company asset class, may require a group of at least 30 stocks.
Exposure to 10 asset classes may require 300 securities, which can be expen-
sive to trade and track. Instead, it may be effective to use exchange-traded
funds or mutual funds that track the respective indexes, which could

bring down the costs associated with building a well-diversified portfolio.
Therefore, many investors should consider index mutual funds as an invest-
ment vehicle as opposed to individual securities.

Diversification among countries. Countries are different because of industry
focus, economic policy, and political climate. The US economy produces
many financial and technical services and invests a significant amount

in innovative research. The Chinese and Indian economies, however, are
focused on manufacturing. Countries in the European Union are vibrant
democracies whereas East Asian countries are experimenting with democ-
racy. Thus, financial returns in one country over time are not likely to be
highly correlated with returns in another country. Country returns may also
be different because of different currencies. In other words, the return on a
foreign investment may be different when translated to the home country’s
currency. Because currency returns are uncorrelated with stock returns,
they may help reduce the risk of investing in a foreign country even when
that country, in isolation, is a very risky emerging market from an equity
investment point of view. Investment in foreign countries is an essential part
of a well-diversified portfolio.

Diversify by not owning your employer’s stock. Companies encourage their
employees to invest in company stock through employee stock plans and
retirement plans. You should evaluate investing in your company, however,
just as you would evaluate any other investment. In addition, you should
consider the nonfinancial investments that you have made, especially the
human capital you have invested in your company. Because you work

for your employer, you are already heavily invested in it—your earnings
depend on your employer. The level of your earnings, whether your com-
pensation improves or whether you get a promotion, depends on how well
your employer performs. If a competitor drives your employer out of the
market, you will be out of a job. Additional investments in your employer
will concentrate your wealth in one asset even more so and make you less
diversified.
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Evaluate each asset before adding to a portfolio. Every time you add a secu-
rity or an asset class to the portfolio, recognize that there is a cost associ-
ated with diversification. There is a cost of trading an asset as well as the
cost of tracking a larger portfolio. In some cases, the securities or assets may
have different names but belong to an asset class in which you already have
sufficient exposure. A general rule to evaluate whether a new asset should
be included to an existing portfolio is based on the following risk—return
trade-off relationship:

o'newpnew,p

ElRyen) = B0 x [E(R) ~ R

P

where E(R) is the return from the asset, Rfis the return on the risk-free
asset, o is the standard deviation, p is the correlation coefficient, and the
subscripts new and p refer to the new stock and existing portfolio. If the
new asset’s risk-adjusted return benefits the portfolio, then the asset should
be included. The condition can be rewritten using the Sharpe ratio on both
sides of the equation as:

ERuew) ~ Ry E(Ry) ~ Ry
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If the Sharpe ratio of the new asset is greater than the Sharpe ratio of the
current portfolio times the correlation coefficient, it is beneficial to add the
new asset.

Buy insurance for risky portfolios. It may come as a surprise, but insurance is
an investment asset—just a different kind of asset. Insurance has a negative
correlation with your assets and is thus very valuable. Insurance gives you a
positive return when your assets lose value, but pays nothing if your assets
maintain their value. Over time, insurance generates a negative average
return. Many individuals, however, are willing to accept a small negative
return because insurance reduces their exposure to an extreme loss. In
general, it is reasonable to add an investment with a negative return if that
investment significantly reduces risk (an example of a classic case of the
risk—return trade-off).

Alternatively, investments with negative correlations also exist. Historically,
gold has a negative correlation with stocks; however, the expected return

is usually small and sometimes even negative. Investors often include gold
and other commodities in their portfolios as a way of reducing their overall
portfolio risk, including currency risk and inflation risk.

Buying put options is another way of reducing risk. Because put options
pay when the underlying asset falls in value (negative correlation), they can
protect an investor’s portfolio against catastrophic losses. Of course, put
options cost money, and the expected return is zero or marginally negative.
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EFFICIENT FRONTIER: INVESTMENT OPPORTUNITY
SET & MINIMUM VARIANCE PORTFOLIOS

] describe the effect on a portfolio’s risk of investing in assets that are
less than perfectly correlated

] describe and interpret the minimum-variance and efficient frontiers
of risky assets and the global minimum-variance portfolio

In this section, we formalize the effect of diversification and expand the set of invest-
ments to include all available risky assets in a mean—variance framework. The addition
of a risk-free asset generates an optimal risky portfolio and the capital allocation line.
We can then derive an investor’s optimal portfolio by overlaying the capital allocation
line with the indifference curves of investors.

Investment Opportunity Set

If two assets are perfectly correlated, the risk—return opportunity set is represented
by a straight line connecting those two assets. The line contains portfolios formed
by changing the weight of each asset invested in the portfolio. This correlation was
depicted by the straight line (with p = 1) in Exhibit 20. If the two assets are not per-
fectly correlated, the portfolio’s risk is less than the weighted average risk of the com-
ponents, and the portfolio formed from the two assets bulges on the left as shown by
curves with the correlation coefficient (p) less than 1.0 in Exhibit 20. All of the points
connecting the two assets are achievable (or feasible). The addition of new assets to
this portfolio creates more and more portfolios that are either a linear combination
of the existing portfolio and the new asset or a curvilinear combination, depending
on the correlation between the existing portfolio and the new asset.

As the number of available assets increases, the number of possible combinations
increases rapidly. When all investable assets are considered, and there are hundreds
and thousands of them, we can construct an opportunity set of investments. The
opportunity set will ordinarily span all points within a frontier because it is also pos-
sible to reach every possible point within that curve by judiciously creating a portfolio
from the investable assets.

We begin with individual investable assets and gradually form portfolios that can
be plotted to form a curve as shown in Exhibit 18. All points on the curve and points
to the right of the curve are attainable by a combination of one or more of the invest-
able assets. This set of points is called the investment opportunity set. Initially, the
opportunity set consists of domestic assets only and is labeled as such in Exhibit 18.
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Exhibit 18: Investment Opportunity Set

E(R)

<«—— With international assets
o € Domestic assets only

'> Individual Assets
°

Portfolio Expected Return

0 Portfolio Standard Deviation

Addition of Asset Classes

Exhibit 18 shows the effect of adding a new asset class, such as international assets.
As long as the new asset class is not perfectly correlated with the existing asset class,
the investment opportunity set will expand out further to the northwest, providing a
superior risk—return trade-off.

The investment opportunity set with international assets dominates the opportunity
set that includes only domestic assets. Adding other asset classes will have the same
impact on the opportunity set. Thus, we should continue to add asset classes until
they do not further improve the risk—return trade-oft. The benefits of diversification
can be fully captured in this way in the construction of the investment opportunity
set, and eventually in the selection of the optimal portfolio.

In the discussion that follows in this section, we will assume that all investable
assets available to an investor are included in the investment opportunity set and no
special attention needs to be paid to new asset classes or new investment opportunities.

Minimum-Variance Portfolios

The investment opportunity set consisting of all available investable sets is shown in
Exhibit 19. There are a large number of portfolios available for investment, but we
must choose a single optimal portfolio. In this subsection, we begin the selection
process by narrowing the choice to fewer portfolios.



© CFA Institute. For candidate use only. Not for distribution.
Efficient Frontier: Investment Opportunity Set & Minimum Variance Portfolios

Exhibit 19: Minimum-Variance Frontier

E(Rp) Efficient Frontier
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Minimum-Variance Frontier

Risk-averse investors seek to minimize risk for a given return. Consider Points A, B, and
X in Exhibit 19 and assume that they are on the same horizontal line by construction.
Thus, the three points have the same expected return, E(R;), as do all other points on
the imaginary line connecting A, B, and X. Given a choice, an investor will choose
the point with the minimum risk, which is Point X. Point X, however, is unattainable
because it does not lie within the investment opportunity set. Thus, the minimum risk
that we can attain for E(R;) is at Point A. Point B and all points to the right of Point
A are feasible but they have higher risk. Therefore, a risk-averse investor will choose
only Point A in preference to any other portfolio with the same return.

Similarly, Point C is the minimum variance point for the return earned at C. Points
to the right of C have higher risk. We can extend the above analysis to all possible
returns. In all cases, we find that the minimum-variance portfolio is the one that lies
on the solid curve drawn in Exhibit 19. The entire collection of these minimum-variance
portfolios is referred to as the minimum-variance frontier. The minimum-variance
frontier defines the smaller set of portfolios in which investors would want to invest.
Note that no risk-averse investor will choose to invest in a portfolio to the right of
the minimum-variance frontier because a portfolio on the minimum-variance frontier
can give the same return but at a lower risk.

Global Minimum-Variance Portfolio

The left-most point on the minimum-variance frontier is the portfolio with the min-
imum variance among all portfolios of risky assets, and is referred to as the global
minimum-variance portfolio. An investor cannot hold a portfolio consisting of risky
assets that has less risk than that of the global minimum-variance portfolio. Note the
emphasis on “risky” assets. Later, the introduction of a risk-free asset will allow us
to relax this constraint.
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Efficient Frontier of Risky Assets

The minimum-variance frontier gives us portfolios with the minimum variance for a
given return. However, investors also want to maximize return for a given risk. Observe
Points A and C on the minimum-variance frontier shown in Exhibit 19. Both of them
have the same risk. Given a choice, an investor will choose Portfolio A because it
has a higher return. No one will choose Portfolio C. The same analysis applies to all
points on the minimum-variance frontier that lie below the global minimum-variance
portfolio. Thus, portfolios on the curve below the global minimum-variance portfolio
and to the right of the global minimum-variance portfolio are not beneficial and are
inefficient portfolios for an investor.

The curve that lies above and to the right of the global minimum-variance portfolio
is referred to as the Markowitz efficient frontier because it contains all portfolios of
risky assets that rational, risk-averse investors will choose.

An important observation that is often ignored is the slope at various points on
the efficient frontier. As we move right from the global minimum-variance portfolio
(Point Z) in Exhibit 19, there is an increase in risk with a concurrent increase in return.
The increase in return with every unit increase in risk, however, keeps decreasing as
we move from left to the right because the slope continues to decrease. The slope at
Point D is less than the slope at Point A, which is less than the slope at Point Z. The
increase in return by moving from Point Z to Point A is the same as the increase in
return by moving from Point A to Point D. It can be seen that the additional risk in
moving from Point A to Point D is 3 to 4 times more than the additional risk in mov-
ing from Point Z to Point A. Thus, investors obtain decreasing increases in returns
as they assume more risk.

EFFICIENT FRONTIER: A RISK-FREE ASSET AND MANY
RISKY ASSETS

] explain the selection of an optimal portfolio, given an investor’s
utility (or risk aversion) and the capital allocation line

Until now, we have only considered risky assets in which the return is risky or uncertain.
Most investors, however, have access to a risk-free asset, most notably from securities
issued by the government. The addition of a risk-free asset makes the investment
opportunity set much richer than the investment opportunity set consisting only of
risky assets.

Capital Allocation Line and Optimal Risky Portfolio

By definition, a risk-free asset has zero risk so it must lie on the y-axis in a mean-variance
graph. A risk-free asset with a return of R¢is plotted in Exhibit 20. This asset can now
be combined with a portfolio of risky assets. The combination of a risk-free asset with
a portfolio of risky assets is a straight line, such as in Section 11 (see Exhibit 15).
Unlike in Section 11, however, we have many risky portfolios to choose from instead
of a single risky portfolio.
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Exhibit 20: Optimal Risky Portfolio
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All portfolios on the efficient frontier are candidates for being combined with the
risk-free asset. Two combinations are shown in Exhibit 20: one between the risk-free
asset and efficient Portfolio A and the other between the risk-free asset and efficient
Portfolio P. Comparing capital allocation line A and capital allocation line P reveals
that there is a point on CAL(P) with a higher return and same risk for each point
on CAL(A). In other words, the portfolios on CAL(P) dominate the portfolios on
CAL(A). Therefore, an investor will choose CAL(P) over CAL(A). We would like to
move further northwest to achieve even better portfolios. None of those portfolios,
however, is attainable because they are above the efficient frontier.

What about other points on the efficient frontier? For example, Point X is on
the efficient frontier and has the highest return of all risky portfolios for its risk.
However, Point Y on CAL(P), achievable by leveraging Portfolio P as seen in Section
11, lies above Point X and has the same risk but higher return. In the same way, we
can observe that not only does CAL(P) dominate CAL(A) but it also dominates the
Markowitz efficient frontier of risky assets.

CAL(P) is the optimal capital allocation line and Portfolio P is the optimal risky
portfolio. Thus, with the addition of the risk-free asset, we are able to narrow our
selection of risky portfolios to a single optimal risky portfolio, P, which is at the tan-
gent of CAL(P) and the efficient frontier of risky assets.

The Two-Fund Separation Theorem

The two-fund separation theorem states that all investors regardless of taste, risk
preferences, and initial wealth will hold a combination of two portfolios or funds: a
risk-free asset and an optimal portfolio of risky assets.®

The separation theorem allows us to divide an investor’s investment problem into
two distinct steps: the investment decision and the financing decision. In the first
step, as in the previous analysis, the investor identifies the optimal risky portfolio. The
optimal risky portfolio is selected from numerous risky portfolios without considering
the investor’s preferences. The investment decision at this step is based on the optimal
risky portfolio’s (a single portfolio) return, risk, and correlations.

6 In the next reading, you will learn that the optimal portfolio of risky assets is the market portfolio.
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The capital allocation line connects the optimal risky portfolio and the risk-free
asset. All optimal investor portfolios must be on this line. Each investor’s optimal
portfolio on the CAL(P) is determined in the second step. Considering each individual
investor’s risk preference, using indifference curves, determines the investor’s allocation
to the risk-free asset (lending) and to the optimal risky portfolio. Portfolios beyond the
optimal risky portfolio are obtained by borrowing at the risk-free rate (i.e., buying on
margin). Therefore, the individual investor’s risk preference determines the amount
of financing (i.e., lending to the government instead of investing in the optimal risky
portfolio or borrowing to purchase additional amounts of the optimal risky portfolio).

EXAMPLE 7

Choosing the Right Portfolio

In Exhibit 21, the risk and return of the points marked are as follows:

Point Return (%) Risk (%) Point (%) Return (%) Risk (%)
A 15 10 B 11 10

C 15 30 D 25 30

F 4 0 G (gold) 10 30

P 16 17

25.00 +

20.00 -

15.00 -

10.00 -

Expected Return (%)

5.00 A

0.00 } t } |
0 10 20 30 40
Standard Deviation (%)

Answer the following questions with reference to the points plotted on
Exhibit 21 and explain your answers. The investor is choosing one portfolio
based on the graph.

1. Which of the above points is not achievable?
Solution:

Portfolio A is not attainable because it lies outside the feasible set and not
on the capital allocation line.
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2. Which of these portfolios will not be chosen by a rational, risk-averse
investor?

Solution:

Portfolios G and C will not be chosen because D provides higher return for
the same risk. G and C are the only investable points that do not lie on the
capital allocation line.

3. Which of these portfolios is most suitable for a risk-neutral investor?
Solution:

Portfolio D is most suitable because a risk-neutral investor cares only about
return and portfolio D provides the highest return. A = 0 in the utility
formula.

4. Gold is on the inefficient part of the feasible set. Nonetheless, gold is owned
by many rational investors as part of a larger portfolio. Why?

Solution:

Gold may be owned as part of a portfolio (not as the portfolio) because gold
has low or negative correlation with many risky assets, such as stocks. Being
part of a portfolio can thus reduce overall risk even though its standalone
risk is high and return is low. Note that gold’s price is not stable—its return
is very risky (30 percent). Even risk seekers will choose D over G, which has
the same risk but higher return.

5. What is the utility of an investor at point P with a risk aversion coefficient of
3?

Solution:

U=E®r) —0.5A62=0.16 — 0.5 x 3 x 0.0289 = 0.1167 = 11.67%.

EFFICIENT FRONTIER: OPTIMAL INVESTOR
PORTFOLIO

] explain the selection of an optimal portfolio, given an investor’s
utility (or risk aversion) and the capital allocation line

The CAL(P) in Exhibit 22 contains the best possible portfolios available to investors.
Each of those portfolios is a linear combination of the risk-free asset and the optimal
risky portfolio. Among the available portfolios, the selection of each investor’s optimal
portfolio depends on the risk preferences of an investor. In Sections 9-11, we discussed
that the individual investor’s risk preferences are incorporated into their indifference
curves. These can be used to select the optimal portfolio.

Exhibit 22 shows an indifference curve that is tangent to the capital allocation
line, CAL(P). Indifference curves with higher utility than this one lie above the cap-
ital allocation line, so their portfolios are not achievable. Indifference curves that lie
below this one are not preferred because they have lower utility. Thus, the optimal
portfolio for the investor with this indifference curve is portfolio C on CAL(P), which
is tangent to the indifference curve.
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Exhibit 22: Optimal Investor Portfolio
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EXAMPLE 8

Comprehensive Example on Portfolio Selection

This comprehensive example reviews many concepts learned in this reading.
The example begins with simple information about available assets and builds
an optimal investor portfolio for the Lohrmanns.

Suppose the Lohrmanns can invest in only two risky assets, A and B. The
expected return and standard deviation for asset A are 20 percent and 50 percent,
and the expected return and standard deviation for asset B are 15 percent and
33 percent. The two assets have zero correlation with one another.

1. Calculate portfolio expected return and portfolio risk (standard deviation) if
an investor invests 10 percent in A and the remaining 90 percent in B.

Solution

The subscript “rp” means risky portfolio.

R,, = [0.10 x 20%] + [(1 = 0.10) x 15%] = 0.155 = 15.50%

SN 0 o S
0,y = \Wiod + whoR + 2w weppo40p

=(0.102 x 0.502) + (0.902 x 0.332) + (2 x 0.10 x 0.90 x 0.0 x 0.50 x 0.33)

=0.3012 = 30.12%

Note that the correlation coefficient is 0, so the last term for standard devia-
tion is zero.

2. Generalize the above calculations for portfolio return and risk by assuming
an investment of w, in Asset A and an investment of (1 — w,) in Asset B.

Solution
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R, = wgx20% +(1-wy) x 15% = 0.05w,+0.15

G,y = WG X 0.52+(1—wy)?x033% = 10.25w3 +0.1089(1 — 2w, + w?)

=10.3589w3 — 0.2178 w , + 0.1089

The investment opportunity set can be constructed by using different
weights in the expressions for £(R,,,) and o,,, in Part 1 of this example. Ex-
hibit 23 shows the combination of Assets A and B.

25% 7

A =20% return, 50% risk
20% <0/.

15%

B = 15% return, 33% risk

10%

5%

Expected Portfolio Return E(R/))

0% T T T T T 1
0% 10% 20% 30% 40% 50% 60%

Standard Deviation of Portfolio »

3. Now introduce a risk-free asset with a return of 3 percent. Write an equa-
tion for the capital allocation line in terms of w, that will connect the risk-
free asset to the portfolio of risky assets. (Hint: use the equation in Section
11 and substitute the expressions for a risky portfolio’s risk and return from
Part 2 above).

Solution

The equation of the line connecting the risk-free asset to the portfolio of
risky assets is given below (see Section 11), where the subscript “rp” refers

to the risky portfolio instead of “i;” and the subscript “p” refers to the new
portfolio of two risky assets and one risk-free asset.

E(R) — Ry
E(R) = Rr+g
Rewritten as

E(Ryp) — Rf
E<Rp) - Rf+ Orp UP

0.05w, +0.15-0.03

Ip
1/0.3589w3 — 0.2178w,, + 0.1089
0.05w 4 +0.12
=0.03 + 7,
10.3589 w3 — 0.2178 w , + 0.1089

=0.03 +

The capital allocation line is the line that has the maximum slope because it
is tangent to the curve formed by portfolios of the two risky assets. Exhibit
24 shows the capital allocation line based on a risk-free asset added to the
group of assets.
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25% 17

A =20% return, 50% risk
20% -

15% 1 B = 15% return, 33% risk
10% +

Capital Allocation Line

Expected Portfolio Return E(Rp)

s%]

0% T T T T T 1
0% 10% 20% 30% 40% 50% 60%

Standard Deviation of Portfolio c,

4. The slope of the capital allocation line is maximized when the weight in
Asset A is 38.20 percent.” What is the equation for the capital allocation line
using wy of 38.20 percent?

Solution

By substituting 38.20 percent for w4 in the equation in Part 3, we get E(R,) =
0.03 + 0.49780), as the capital allocation line.

5. Having created the capital allocation line, we turn to the Lohrmanns. What
is the standard deviation of a portfolio that gives a 20 percent return and is
on the capital allocation line? How does this portfolio compare with asset A?

Solution

Solve the equation for the capital allocation line to get the standard devi-
ation: 0.20 = 0.03 + 0.49780),. 0, = 34.2%. The portfolio with a 20 percent
return has the same return as Asset A but a lower standard deviation, 34.2
percent instead of 50.0 percent.

6. What is the risk of portfolios with returns of 3 percent, 9 percent, 15 per-
cent, and 20 percent?

Solution

You can find the risk of the portfolio using the equation for the capital allo-
cation line: E(Rp) =0.03 + 0.49780,,.

For a portfolio with a return of 15 percent, write 0.15 = 0.03 + 0.49780,,.
Solving for o), gives 24.1 percent. You can similarly calculate risks of other
portfolios with the given returns.

The risk of the portfolio for a return of 3 percent is 0.0 percent, for a return
of 9 percent is 12.1 percent, for a return of 15 percent is 24.1 percent, and
for a return of 20 percent is 34.2 percent. The points are plotted in Exhibit
25.

7 You can maximize
0.05w,+0.12
10.3589w3 — 0.2178 w , + 0.1089

by taking the first derivative of the slope with respect to w, and setting it to 0.
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7. What is the utility that the Lohrmanns derive from a portfolio with a return
of 3 percent, 9 percent, 15 percent, and 20 percent? The risk aversion coeffi-
cient for the Lohrmanns is 2.5.

Solution

To find the utility, use the utility formula with a risk aversion coefficient of
2.5:

Utility = E(R,) = 0.5 %250,

Utility (3%) = 0.0300

Utility (9%) = 0.09 — 0.5 x 2.5 x 0.121%2 = +0.0717

Utility (15%) = 0.15—0.5 x 2.5 x 0.2412 = +0.0774

Utility (20%) = 0.20 — 0.5 x 2.5 x 0.3412 = +0.0546

Based on the above information, the Lohrmanns choose a portfolio with a
return of 15 percent and a standard deviation of 24.1 percent because it has
the highest utility: 0.0774. Finally, Exhibit 26 shows the indifference curve

that is tangent to the capital allocation line to generate Lohrmanns’ optimal
investor portfolio.

Lohrmanns’ Utility Curve 20% A =20% return, 50% risk
20% A (not to scale) o
&S L
5 15%1 P S B = 15% return, 33% risk
- T \
.2 e
Lg 10% 1 -7 - Lohrmanns’ Optimal portfolio
g %
= -
8 -
& _ Capital Allocation Line
~ [ 2
3%
0% T T T T T
0% 10% 20% 30% 40% 50%

Standard Deviation of Portfolio c,
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Investor Preferences and Optimal Portfolios

The location of an optimal investor portfolio depends on the investor’s risk prefer-
ences. A highly risk-averse investor may invest a large proportion, even 100 percent,
of his/her assets in the risk-free asset. The optimal portfolio in this investor’s case
will be located close to the y-axis. A less risk-averse investor, however, may invest a
large portion of his/her wealth in the optimal risky asset. The optimal portfolio in
this investor’s case will lie closer to Point P in Exhibit 22.

Some less risk-averse investors (i.e., with a high risk tolerance) may wish to accept
even more risk because of the chance of higher return. Such an investor may borrow
money to invest more in the risky portfolio. If the investor borrows 25 percent of
his wealth, he/she can invest 125 percent in the optimal risky portfolio. The optimal
investor portfolio for such an investor will lie to the right of Point P on the capital
allocation line.

Thus, moving from the risk-free asset along the capital allocation line, we encounter
investors who are willing to accept more risk. At Point P, the investor is 100 percent
invested in the optimal risky portfolio. Beyond Point P, the investor accepts even more
risk by borrowing money and investing in the optimal risky portfolio.

Note that we are able to accommodate all types of investors with just two portfolios:
the risk-free asset and the optimal risky portfolio. Exhibit 22 is also an illustration
of the two-fund separation theorem. Portfolio P is the optimal risky portfolio that
is selected without regard to investor preferences. The optimal investor portfolio
is selected on the capital allocation line by overlaying the indifference curves that
incorporate investor preferences.

SUMMARY

This reading provides a description and computation of investment characteristics,
such as risk and return, that investors use in evaluating assets for investment. This
was followed by sections about portfolio construction, selection of an optimal risky
portfolio, and an understanding of risk aversion and indifference curves. Finally,
the tangency point of the indifference curves with the capital allocation line allows
identification of the optimal investor portfolio. Key concepts covered in the reading
include the following:

= Holding period return is most appropriate for a single, predefined holding
period.

=  Multiperiod returns can be aggregated in many ways. Each return computa-
tion has special applications for evaluating investments.

= Risk-averse investors make investment decisions based on the risk—-return
trade-off, maximizing return for the same risk, and minimizing risk for the
same return. They may be concerned, however, by deviations from a normal
return distribution and from assumptions of financial markets’ operational
efficiency.

= Investors are risk averse, and historical data confirm that financial markets
price assets for risk-averse investors.

= The risk of a two-asset portfolio is dependent on the proportions of each
asset, their standard deviations and the correlation (or covariance) between
the assets’ returns. As the number of assets in a portfolio increases, the
correlation among asset risks becomes a more important determinant of
portfolio risk.
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=  Combining assets with low correlations reduces portfolio risk.

= The two-fund separation theorem allows us to separate decision making into
two steps. In the first step, the optimal risky portfolio and the capital allo-
cation line are identified, which are the same for all investors. In the second
step, investor risk preferences enable us to find a unique optimal investor
portfolio for each investor.

= The addition of a risk-free asset creates portfolios that are dominant to port-
folios of risky assets in all cases except for the optimal risky portfolio.

By successfully understanding the content of this reading, you should be comfort-
able calculating an investor’s optimal portfolio given the investor’s risk preferences
and universe of investable assets available.
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PRACTICE PROBLEMS

1. With respect to trading costs, liquidity is least likely to impact the:

A. stock price.
B. bid-ask spreads.
(. brokerage commissions.
2. Evidence of risk aversion is best illustrated by a risk—return relationship that is:
A. negative.
B. neutral.

(. positive.

3. With respect to risk-averse investors, a risk-free asset will generate a numerical
utility that is:

A. the same for all individuals.
B. positive for risk-averse investors.

(. equal to zero for risk seeking investors.

4. With respect to utility theory, the most risk-averse investor will have an indiffer-
ence curve with the:

A. most convexity.
B. smallest intercept value.
(. greatest slope coefficient.

5. With respect to an investor’s utility function expressed as: U/ = E(r) - %A o2,

which of the following values for the measure for risk aversion has the least
amount of risk aversion?

A. -4.
B. 0.
¢ 4.

The following information relates to questions
6-7

A financial planner has created the following data to illustrate the application of
utility theory to portfolio selection:
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Expected Expected

Investment Return (%) Standard Deviation (%)

1 18

2 19

3 20 15

4 18 30

6. A risk-neutral investor is most likely to choose:

A. Investment 1.
B. Investment 2.
C. Investment 3.

7. If an investor’s utility function is expressed as U = E(r) - %A o2 and the measure

for risk aversion has a value of -2, the risk-seeking investor is most likely to
choose:

A. Investment 2.
B. Investment 3.

C. Investment 4.

8. Ifan investor’s utility function is expressed as U = E(r) —%A o2 and the measure
for risk aversion has a value of 2, the risk-averse investor is most likely to choose:

A. Investment 1.
B. Investment 2.
C. Investment 3.
9. If an investor’s utility function is expressed as U = E(r) - %A o2 and the measure

for risk aversion has a value of 4, the risk-averse investor is most likely to choose:

A. Investment 1.
B. Investment 2.

C. Investment 3.

10. With respect to the mean—variance portfolio theory, the capital allocation line,
CAL, is the combination of the risk-free asset and a portfolio of all:

A. risky assets.
B. equity securities.

C. feasible investments.

11. Two individual investors with different levels of risk aversion will have optimal
portfolios that are:

A. below the capital allocation line.
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B. on the capital allocation line.

C. above the capital allocation line.

12. With respect to capital market theory, which of the following asset characteristics
is least likely to impact the variance of an investor’s equally weighted portfolio?

A. Return on the asset.
B. Standard deviation of the asset.

C. Covariances of the asset with the other assets in the portfolio.

13. A portfolio manager creates the following portfolio:

Expected
Standard Deviation
Security Security Weight (%) (%)
30 20
2 70 12

If the correlation of returns between the two securities is 0.40, the expected stan-
dard deviation of the portfolio is closest to:

A. 10.7%.
B. 11.3%.
¢ 12.1%.

14. A portfolio manager creates the following portfolio:

Expected
Standard Deviation
Security Security Weight (%) (%)
1 30 20
2 70 12

If the covariance of returns between the two securities is —0.0240, the expected
standard deviation of the portfolio is closest to:

A. 2.4%.
B. 7.5%.
¢ 9.2%.

The following information relates to questions
15-16

A portfolio manager creates the following portfolio:
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Expected
Security Security Weight (%) Standard Deviation (%)
30 20
2 70 12

15. If the standard deviation of the portfolio is 14.40%, the correlation between the
two securities is equal to:

A. -1.0.
B. 0.0.

¢ 1.0.

16. If the standard deviation of the portfolio is 14.40%, the covariance between the
two securities is equal to:

A. 0.0006.
B. 0.0240.

C. 1.0000.

The following information relates to questions
17-19

A portfolio manager creates the following portfolio:

Security Expected Annual Return (%) Expected Standard Deviation (%)
16 20
2 12 20

17. If the portfolio of the two securities has an expected return of 15%, the propor-
tion invested in Security 1 is:

A. 25%.
B. 50%.

¢ 75%.

18. If the correlation of returns between the two securities is —0.15, the expected
standard deviation of an equal-weighted portfolio is closest to:

A. 13.04%.
B. 13.60%.

¢ 13.87%.

19. If the two securities are uncorrelated, the expected standard deviation of an
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equal-weighted portfolio is closest to:

A. 14.00%.
B. 14.14%.
C. 20.00%.

The following information relates to questions
20-21

An analyst has made the following return projections for each of three possible
outcomes with an equal likelihood of occurrence:

Outcome 1 Outcome 2 Outcome 3 Expected Return
Asset (%) (%) (%) (%)
12
12 6 0
0 6 12

20. If the analyst constructs two-asset portfolios that are equally-weighted, which
pair of assets has the lowest expected standard deviation?

A. Asset 1 and Asset 2.
B. Asset 1 and Asset 3.

C. Asset 2 and Asset 3.

21. If the analyst constructs two-asset portfolios that are equally weighted, which
pair of assets provides the least amount of risk reduction?

A. Asset 1 and Asset 2.
B. Asset 1 and Asset 3.

C. Asset 2 and Asset 3.

22. As the number of assets in an equally-weighted portfolio increases, the contribu-
tion of each individual asset’s variance to the volatility of the portfolio:

A. increases.
B. decreases.

C. remains the same.

23. With respect to an equally weighted portfolio made up of a large number of as-
sets, which of the following contributes the most to the volatility of the portfolio?

A. Average variance of the individual assets.

B. Standard deviation of the individual assets.
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(. Average covariance between all pairs of assets.

24. The correlation between assets in a two-asset portfolio increases during a market
decline. If there is no change in the proportion of each asset held in the portfolio
or the expected standard deviation of the individual assets, the volatility of the
portfolio is most likely to:

A. increase.
B. decrease.

C. remain the same.

25. Which of the following statements is least accurate? The efficient frontier is the
set of all attainable risky assets with the:

A. highest expected return for a given level of risk.
B. lowest amount of risk for a given level of return.

(. highest expected return relative to the risk-free rate.

26. The portfolio on the minimum-variance frontier with the lowest standard devia-
tion is:

A. unattainable.

B. the optimal risky portfolio.

C. the global minimum-variance portfolio.

27. The set of portfolios on the minimum-variance frontier that dominates all sets of
portfolios below the global minimum-variance portfolio is the:

A. capital allocation line.
B. Markowitz efficient frontier.

C. set of optimal risky portfolios.

28. The dominant capital allocation line is the combination of the risk-free asset and
the:

A. optimal risky portfolio.
B. levered portfolio of risky assets.

(. global minimum-variance portfolio.

29. Compared to the efficient frontier of risky assets, the dominant capital allocation
line has higher rates of return for levels of risk greater than the optimal risky
portfolio because of the investor’s ability to:

A. lend at the risk-free rate.
B. borrow at the risk-free rate.

(. purchase the risk-free asset.

30. With respect to the mean—variance theory, the optimal portfolio is determined
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by each individual investor’s:

A. risk-free rate.
B. borrowing rate.

C. risk preference.
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SOLUTIONS

1. Cis correct. Brokerage commissions are negotiated with the brokerage firm. A
security’s liquidity impacts the operational efficiency of trading costs. Specifically,
liquidity impacts the bid—ask spread and can impact the stock price (if the ability
to sell the stock is impaired by the uncertainty associated with being able to sell
the stock).

2. Cis correct. Historical data over long periods of time indicate that there exists
a positive risk—return relationship, which is a reflection of an investor’s risk
aversion.

3. Ais correct. A risk-free asset has a variance of zero and is not dependent on
whether the investor is risk neutral, risk seeking or risk averse. That is, given that
the utility function of an investment is expressed as U = E(r) - %A o2, where A is
the measure of risk aversion, then the sign of A is irrelevant if the variance is zero
(like that of a risk-free asset).

4. Cis correct. The most risk-averse investor has the indifference curve with the
greatest slope.

5. Ais correct. A negative value in the given utility function indicates that the inves-
tor is a risk seeker.

6. Cis correct. Investment 3 has the highest rate of return. Risk is irrelevant to a
risk-neutral investor, who would have a measure of risk aversion equal to 0. Given
the utility function, the risk-neutral investor would obtain the greatest amount of
utility from Investment 3.

Expected Expected Utility
Investment Return (%) Standard Deviation (%) A=0
1 18 2 0.1800
2 19 8 0.1900
3 20 15 0.2000
4 18 30 0.1800

7. Cis correct. Investment 4 provides the highest utility value (0.2700) for a
risk-seeking investor, who has a measure of risk aversion equal to -2.

Expected Expected Utility
Investment Return (%) Standard Deviation (%) A=-2
1 18 2 0.1804
2 19 8 0.1964
3 20 15 0.2225
4 18 30 0.2700

8. Bis correct. Investment 2 provides the highest utility value (0.1836) for a
risk-averse investor who has a measure of risk aversion equal to 2.
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Expected Expected Utility
Investment Return (%) Standard Deviation (%) A=2
1 18 2 0.1796
2 19 8 0.1836
3 20 15 0.1775
4 18 30 0.0900

9. A s correct. Investment 1 provides the highest utility value (0.1792) for a
risk-averse investor who has a measure of risk aversion equal to 4.

Expected Expected Utility
Investment Return (%) Standard Deviation (%) A=4
1 18 2 0.1792
2 19 8 0.1772
3 20 15 0.1550
4 18 30 0.0000

10. A is correct. The CAL is the combination of the risk-free asset with zero risk and
the portfolio of all risky assets that provides for the set of feasible investments.
Allowing for borrowing at the risk-free rate and investing in the portfolio of all
risky assets provides for attainable portfolios that dominate risky assets below the
CAL.

11. Bis correct. The CAL represents the set of all feasible investments. Each inves-
tor’s indifference curve determines the optimal combination of the risk-free asset
and the portfolio of all risky assets, which must lie on the CAL.

12. A is correct. The asset’s returns are not used to calculate the portfolio’s variance
[only the assets’ weights, standard deviations (or variances), and covariances (or
correlations) are used].

13. Cis correct.

N I S S )
Oport = \/W1 of twyos +2wiwyp 5010,

=(0.3)220%)2 + (0.7)2 (12%)2 + 2(0.3)(0.7)(0.40)(20%)(12%)
= (0.3600% + 0.7056% + 0.4032%)95 = (1.4688%)%5 = 12.11%

14. A is correct.

- 2 2 2 2
Oport = \jwl oi + wy o5 + 2wy w, Cov(R| Ry)

=(0.3)2(20%)2 + (0.7)2(12%)2 + 2(0.3)(0.7)(—0.0240)
=(0.3600% + 0.7056 % — 1.008%)%-5 = (0.0576%)°-5 = 2.40%

15. Cis correct. A portfolio standard deviation of 14.40% is the weighted average,
which is possible only if the correlation between the securities is equal to 1.0.

16. B is correct. A portfolio standard deviation of 14.40% is the weighted average,
which is possible only if the correlation between the securities is equal to 1.0. If
the correlation coefficient is equal to 1.0, then the covariance must equal 0.0240,
calculated as: Cov(R,R,) = p120105 = (1.0)(20%)(12%) = 2.40% = 0.0240.
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17. C is correct.
Ry = wi xR+ (1 —wy) xRy

R, = wy % 16% + (1= w) x 12%

15% = 0.75(16%) + 0.25(12%)

18. A is correct.

Cport = \jwlzﬂl2 + w303 + 2w wyp 5010,
=(0.5)2(20%)2 + (0.5)2 (20%)2 + 2(0.5)(0.5)(—0.15)(20%)(20%)
=(1.0000% + 1.0000% — 0.3000%)%-5 = (1.7000%)9> = 13.04%

19. B is correct.

N I B S )
Oport = \jW1‘71 twioy +2wiwypy 010,

=(0.5)2(20%)2 + (0.5)2(20%)2 + 2(0.5)(0.5)(0.00)(20%)(20%)
=(1.0000% + 1.0000% — 0.0000%)%-5 = (2.0000%)%> = 14.14%

20. C is correct. An equally weighted portfolio of Asset 2 and Asset 3 will have the
lowest portfolio standard deviation, because for each outcome, the portfolio has
the same expected return (they are perfectly negatively correlated).

21. A is correct. An equally weighted portfolio of Asset 1 and Asset 2 has the highest
level of volatility of the three pairs. All three pairs have the same expected return;
however, the portfolio of Asset 1 and Asset 2 provides the least amount of risk
reduction.

22. B is correct. The contribution of each individual asset’s variance (or standard de-
viation) to the portfolio’s volatility decreases as the number of assets in the equal-
ly weighted portfolio increases. The contribution of the co-movement measures
between the assets increases (i.e., covariance and correlation) as the number of
assets in the equally weighted portfolio increases. The followmg equation for the
varlanceofanel%uallywelghtedportfollo1llustratesthesep01nts 02 = % + 1\_1
CoV = a2

23. C is correct. The co-movement measures between the assets increases (i.e., co-
variance and correlation) as the number of assets in the equally weighted port-
folio increases. The contribution of each individual asset’s variance (or standard
deviation) to the portfolio’s volatility decreases as the number of assets in the
equally weighted portfolio increases. The following equation for the variance of
an equally weighted portfolio illustrates these points:

g2 N-1_ 5

2 _
62 = +N cov —‘]7\,-1- pa

p

2|Q\

24. A is correct. Higher correlations will produce less diversification benefits provid-
ed that the other components of the portfolio standard deviation do not change
(i.e., the weights and standard deviations of the individual assets).

25. Cis correct. The efficient frontier does not account for the risk-free rate. The
efficient frontier is the set of all attainable risky assets with the highest expected
return for a given level of risk or the lowest amount of risk for a given level of
return.

26. C is correct. The global minimum-variance portfolio is the portfolio on the
minimum-variance frontier with the lowest standard deviation. Although
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27.

28.

29.

30.

Portfolio Risk and Return: Part |

the portfolio is attainable, when the risk-free asset is considered, the global
minimum-variance portfolio is not the optimal risky portfolio.

B is correct. The Markowitz efficient frontier has higher rates of return for a giv-
en level of risk. With respect to the minimum-variance portfolio, the Markowitz
efficient frontier is the set of portfolios above the global minimum-variance port-
folio that dominates the portfolios below the global minimum-variance portfolio.

A is correct. The use of leverage and the combination of a risk-free asset and the
optimal risky asset will dominate the efficient frontier of risky assets (the Mar-
kowitz efficient frontier).

B is correct. The CAL dominates the efficient frontier at all points except for
the optimal risky portfolio. The ability of the investor to purchase additional
amounts of the optimal risky portfolio by borrowing (i.e., buying on margin) at
the risk-free rate makes higher rates of return for levels of risk greater than the
optimal risky asset possible.

C is correct. Each individual investor’s optimal mix of the risk-free asset and the
optimal risky asset is determined by the investor’s risk preference.
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Mastery

The candidate should be able to:
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describe the implications of combining a risk-free asset with a
portfolio of risky assets

explain the capital allocation line (CAL) and the capital market line
(CML)

explain systematic and nonsystematic risk, including why an
investor should not expect to receive additional return for bearing
nonsystematic risk

explain return generating models (including the market model) and
their uses

calculate and interpret beta
explain the capital asset pricing model (CAPM), including its
assumptions, and the security market line (SML)

calculate and interpret the expected return of an asset using the
CAPM

describe and demonstrate applications of the CAPM and the SML

calculate and interpret the Sharpe ratio, Treynor ratio, M?, and
Jensen’s alpha

INTRODUCTION

Our objective in this reading is to identify the optimal risky portfolio for all investors
by using the capital asset pricing model (CAPM). The foundation of this reading is
the computation of risk and return of a portfolio and the role that correlation plays
in diversifying portfolio risk and arriving at the efficient frontier. The efficient fron-
tier and the capital allocation line consist of portfolios that are generally acceptable
to all investors. By combining an investor’s individual indifference curves with the
market-determined capital allocation line, we are able to illustrate that the only opti-
mal risky portfolio for an investor is the portfolio of all risky assets (i.e., the market).
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Additionally, we discuss the capital market line, a special case of the capital allo-
cation line that is used for passive investor portfolios. We also differentiate between
systematic and nonsystematic risk, and explain why investors are compensated for
bearing systematic risk but receive no compensation for bearing nonsystematic risk.
We discuss in detail the CAPM, which is a simple model for estimating asset returns
based only on the asset’s systematic risk. Finally, we illustrate how the CAPM allows
security selection to build an optimal portfolio for an investor by changing the asset
mix beyond a passive market portfolio.

The reading is organized as follows. In Section 2, we discuss the consequences of
combining a risk-free asset with the market portfolio and provide an interpretation
of the capital market line. Section 3 decomposes total risk into systematic and non-
systematic risk and discusses the characteristics of and differences between the two
kinds of risk. We also introduce return-generating models, including the single-index
model, and illustrate the calculation of beta. In Section 4, we introduce the capital
asset pricing model and the security market line. Our focus on the CAPM does not
suggest that the CAPM is the only viable asset pricing model. Although the CAPM
is an excellent starting point, more advanced readings expand on these discussions
and extend the analysis to other models that account for multiple explanatory factors.
Section 5 covers several post-CAPM developments in theory. Section 6 covers mea-
sures for evaluating the performance of a portfolio which take account of risk. Section
7 covers some applications of the CAPM in portfolio construction. A summary and
practice problems conclude the reading.

CAPITAL MARKET THEORY: RISK-FREE AND RISKY
ASSETS

] describe the implications of combining a risk-free asset with a
portfolio of risky assets

] explain the capital allocation line (CAL) and the capital market line
(CML)

You have learned how to combine a risk-free asset with one risky asset and with many
risky assets to create a capital allocation line. In this section, we will expand our dis-
cussion of multiple risky assets and consider a special case of the capital allocation
line, called the capital market line. While discussing the capital market line, we will
define the market and its role in passive portfolio management. Using these concepts,
we will illustrate how leveraged portfolios can enhance both risk and return.

Portfolio of Risk-Free and Risky Assets

Although investors desire an asset that produces the highest return and carries the
lowest risk, such an asset does not exist. As the risk—return capital market theory
illustrates, one must assume higher risk in order to earn a higher return. We can
improve an investor’s portfolio, however, by expanding the opportunity set of risky
assets because this allows the investor to choose a superior mix of assets.

Similarly, an investor’s portfolio improves if a risk-free asset is added to the mix.
In other words, a combination of the risk-free asset and a risky asset can result in a
better risk—return trade-off than an investment in only one type of asset because the
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risk-free asset has zero correlation with the risky asset. The combination is called the
capital allocation line (and is depicted in Exhibit 2). Superimposing an investor’s indif-
ference curves on the capital allocation line will lead to the optimal investor portfolio.
Investors with different levels of risk aversion will choose different portfolios.
Highly risk-averse investors choose to invest most of their wealth in the risk-free asset
and earn low returns because they are not willing to assume higher levels of risk. Less
risk-averse investors, in contrast, invest more of their wealth in the risky asset, which
is expected to yield a higher return. Obviously, the higher return cannot come without
higher risk, but the less risk-averse investor is willing to accept the additional risk.

Combining a Risk-Free Asset with a Portfolio of Risky Assets

We can extend the analysis of one risky asset to a portfolio of risky assets. For con-
venience, assume that the portfolio contains all available risky assets (N), although
an investor may not wish to include all of these assets in the portfolio because of the
investor’s specific preferences. If an asset is not included in the portfolio, its weight
will be zero. The risk—return characteristics of a portfolio of N risky assets are given
by the following equations:

E(R,) = lgwiE (R)

5 N o N
o, = ‘ 1wl-ijov(l,]) , and l;w[ =1

i=1,j=

The expected return on the portfolio, E(Rp), is the weighted average of the expected
returns of individual assets, where w; is the fractional weight in asset i and R; is the
expected return of asset i. The risk of the portfolio (Gp), however, depends on the
weights of the individual assets, the risk of the individual assets, and their interrela-
tionships. The covariance between assets i and j, Cov(i,), is a statistical measure of the
interrelationship between each pair of assets in the portfolio and can be expressed as
follows, where p;; is the correlation between assets i and j and o; is the risk of asset i:

Cov(iy) = P;jO0;
Note from the equation below that the correlation of an asset with itself is 1; therefore:

By substituting the above expressions for covariance, we can rewrite the portfolio
variance equation as

2 — S 2.2 S
% = (Zwi of t 2 .Winptj”i”j>
=1 ij=1,i#

The suggestion that portfolios have lower risk than the assets they contain may seem
counterintuitive. These portfolios can be constructed, however, as long as the assets
in the portfolio are not perfectly correlated. As an illustration of the effect of asset
weights on portfolio characteristics, consider a simple two-asset portfolio with zero
weights in all other assets. Assume that Asset 1 has a return of 10 percent and a stan-
dard deviation (risk) of 20 percent. Asset 2 has a return of 5 percent and a standard
deviation (risk) of 10 percent. Furthermore, the correlation between the two assets is
zero. Exhibit 1 shows risks and returns for Portfolio X with a weight of 25 percent in
Asset 1 and 75 percent in Asset 2, Portfolio Y with a weight of 50 percent in each of
the two assets, and Portfolio Z with a weight of 75 percent in Asset 1 and 25 percent
in Asset 2.
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Exhibit 1: Portfolio Risk and Return

Weight in Weightin Portfolio Portfolio
Asset 1 Asset 2 Return Standard

Portfolio (%) (%) (%) Deviation (%)
X 25.0 75.0 6.25 9.01
Y 50.0 50.0 7.50 11.18
Z 75.0 25.0 8.75 15.21
Return 10.0 5.0
Standard deviation 20.0 10.0
Correlation between Assets
1and 2 0.0

From this example we observe that the three portfolios are quite different in terms of
their risk and return. Portfolio X has a 6.25 percent return and only 9.01 percent stan-
dard deviation, whereas the standard deviation of Portfolio Z is more than two-thirds
higher (15.21 percent), although the return is only slightly more than one-third higher
(8.75 percent). These portfolios may become even more dissimilar as other assets are
added to the mix.

Consider three portfolios of risky assets, A, B, and C, as in Exhibit 2, that may have
been presented to a representative investor by three different investment advisers.
Each portfolio is combined with the risk-free asset to create three capital allocation
lines, CAL(A), CAL(B), and CAL(C). The exhibit shows that Portfolio C is superior to
the other two portfolios because it has a greater expected return for any given level of
risk. As a result, an investor will choose the portfolio that lies on the capital allocation
line for Portfolio C. The combination of the risk-free asset and the risky Portfolio C
that is selected for an investor depends on the investor’s degree of risk aversion.

Exhibit 2: Risk-Free Asset and Portfolio of Risky Assets

Indifference —» CAL(C)
Curve

CAL(B)

CAL(A)

Expected Portfolio Return ER)

Portfolio Standard Deviation (Gp)
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Does a Unique Optimal Risky Portfolio Exist?

We assume that all investors have the same economic expectation and thus have the
same expectations of prices, cash flows, and other investment characteristics. This
assumption is referred to as homogeneity of expectations. Given these investment
characteristics, everyone goes through the same calculations and should arrive at
the same optimal risky portfolio. Therefore, assuming homogeneous expectations,
only one optimal portfolio exists. If investors have different expectations, however,
they might arrive at different optimal risky portfolios. To illustrate, we begin with an
expression for the price of an asset:

T
Py
=0(1+r,)

where CF, is the cash flow at the end of period ¢ and r, is the discount rate or the
required rate of return for that asset for period ¢. Period ¢ refers to all periods begin-
ning from now until the asset ceases to exist at the end of time T. Because the current
time is the end of period 0, which is the same as the beginning of period 1, there are
(T + 1) cash flows and (T + 1) required rates of return. These conditions are based
on the assumption that a cash flow, such as an initial investment, can occur now (¢ =
0). Ordinarily, however, CF is zero.

We use the formula for the price of an asset to estimate the intrinsic value of an
asset. Assume that the asset we are valuing is a share of Siemens AG which trades
on Xetra. In the case of corporate stock, there is no expiration date, so T could be
extremely large, meaning we will need to estimate a large number of cash flows and
rates of return. Fortunately, the denominator reduces the importance of distant cash
flows, so it may be sufficient to estimate, say, 20 annual cash flows and 20 rates of
returns. How much will Siemens earn next year and the year after next? What will
the product markets Siemens operates in look like in five years’ time? Different ana-
lysts and investors will have their own estimates that may be quite different from one
another. Also, as we delve further into the future, more serious issues in estimating
future revenue, expenses, and growth rates arise. Therefore, to assume that cash flow
estimates for Siemens will vary among these investors is reasonable. In addition to the
numerator (cash flows), it is also necessary to estimate the denominator, the required
rates of return. We know that riskier companies will require higher returns because
risk and return are positively correlated. Siemens stock is riskier than a risk-free asset,
but by how much? And what should the compensation for that additional risk be?
Again, it is evident that different analysts will view the riskiness of Siemens differently
and, therefore, arrive at different required rates of return.

Siemens closed at €111.84 on Xetra on 31 August 2018. The traded price represents
the value that a marginal investor attaches to a share of Siemens, say, corresponding
to Analyst A’'s expectation. Analyst B may think that the price should be €95, however,
and Analyst C may think that the price should be €125. Given a price of €111.84, the
expected returns of Siemens are quite different for the three analysts. Analyst B, who
believes the price should be €95, concludes that Siemens is overvalued and may assign
a weight of zero to Siemens in the recommended portfolio even though the market
capitalization of Siemens was in excess of €100 billion as of the date of the quotation.
In contrast, Analyst C, with a valuation of €125, thinks Siemens is undervalued and
may significantly overweight Siemens in a portfolio.

Our discussion illustrates that analysts can arrive at different valuations that
necessitate the assignment of different asset weights in a portfolio. Given the existence
of many asset classes and numerous assets in each asset class, one can visualize that
each investor will have his or her own optimal risky portfolio depending on his or her
assumptions underlying the valuation computations. Therefore, market participants
will have their own and possibly different optimal risky portfolios.
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If investors have different valuations of assets, then the construction of a unique
optimal risky portfolio is not possible. If we make a simplifying assumption of homoge-
neity in investor expectations, we will have a single optimal risky portfolio as previously
mentioned. Even if investors have different expectations, market prices are a proxy
of what the marginal, informed investor expects, and the market portfolio becomes
the base case, the benchmark, or the reference portfolio that other portfolios can be
judged against. For Siemens, the market price was €111.84 per share and the market
capitalization was about €108 billion. In constructing the market portfolio, Siemens’s
weight in the market portfolio will be equal to its market value divided by the value
of all other assets included in the market portfolio.

CAPITAL MARKET THEORY: THE CAPITAL MARKET
LINE

] explain the capital allocation line (CAL) and the capital market line
(CML)

In the previous section, we discussed how the risk-free asset could be combined with
a risky portfolio to create a capital allocation line (CAL). In this section, we discuss a
specific CAL that uses the market portfolio as the optimal risky portfolio and is known
as the capital market line. We also discuss the significance of the market portfolio and
applications of the capital market line (CML).

Passive and Active Portfolios

In the above subsection, we hypothesized three possible valuations for each share of
Siemens: €95, €111.84, and €125. Which one is correct?

If the market is an informationally efficient market, the price in the market,
€111.84, is an unbiased estimate of all future discounted cash flows (recall the formula
for the price of an asset). In other words, the price aggregates and reflects all infor-
mation that is publicly available, and investors cannot expect to earn a return that is
greater than the required rate of return for that asset. If, however, the price reflects
all publicly available information and there is no way to outperform the market, then
there is little point in investing time and money in evaluating Siemens to arrive at
your price using your own estimates of cash flows and rates of return.

In that case, a simple and convenient approach to investing is to rely on the prices
set by the market. Portfolios that are based on the assumption of unbiased market prices
are referred to as passive portfolios. Passive portfolios most commonly replicate and
track market indexes, which are passively constructed on the basis of market prices
and market capitalizations. Examples of market indexes are the S&P 500 Index, the
Nikkei 300, and the CAC 40. Passive portfolios based on market indexes are called
index funds and generally have low costs because no significant effort is expended in
valuing securities that are included in an index.

In contrast to passive investors’ reliance on market prices and index funds, active
investors may not rely on market valuations. They have more confidence in their
own ability to estimate cash flows, growth rates, and discount rates. Based on these
estimates, they value assets and determine whether an asset is fairly valued. In an
actively managed portfolio, assets that are undervalued, or have a chance of offering
above-normal returns, will have a positive weight (i.e., overweight compared to the
market weight in the benchmark index), whereas other assets will have a zero weight,
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or even a negative weight if short selling is permitted (i.e., some assets will be under-
weighted compared with the market weight in the benchmark index). (Short selling
is a transaction in which borrowed securities are sold with the intention to repur-
chase them at a lower price at a later date and return them to the lender.) This style
of investing is called active investment management, and the portfolios are referred
to as active portfolios. Most open-end mutual funds and hedge funds practice active
investment management, and most analysts believe that active investing adds value.
Whether these analysts are right or wrong is the subject of continuing debate.

What Is the “Market”?

In the previous discussion, we referred to the “market” on numerous occasions without
actually defining the market. The optimal risky portfolio and the capital market line
depend on the definition of the market. So what is the market?

Theoretically, the market includes all risky assets or anything that has value, which
includes stocks, bonds, real estate, and even human capital. Not all assets are tradable,
however, and not all tradable assets are investable. For example, the Taj Mahal in India
is an asset but is not a tradable asset. Similarly, human capital is an asset that is not
tradable. Moreover, assets may be tradable but not investable because of restrictions
placed on certain kinds of investors. For example, all stocks listed on the Shanghai
Stock Exchange are tradable. However, whereas Class A shares are listed in RMB and
open to domestic investors and qualified foreign investors, Class B shares are listed in
USD and open to foreign investors and domestic investors holding foreign currency
dealing accounts.

If we consider all stocks, bonds, real estate assets, commodities, etc., probably
hundreds of thousands of assets are tradable and investable. The “market” should
contain as many assets as possible; we emphasize the word “possible” because it is not
practical to include all assets in a single risky portfolio. Even though advancements in
technology and interconnected markets have made it much easier to span the major
equity markets, we are still not able to easily invest in other kinds of assets like bonds
and real estate except in the most developed countries.

For the rest of this reading, we will define the “market” quite narrowly because it is
practical and convenient to do so. Typically, a local or regional stock market index is
used as a proxy for the market because of active trading in stocks and because a local
or regional market is most visible to the local investors. For our purposes, we will use
the S&P 500 Index as the market’s proxy. The S&P 500 is commonly used by analysts
as a benchmark for market performance throughout the United States. It contains
500 of the largest stocks that are domiciled in the United States, and these stocks are
weighted by their market capitalization (price times the number of outstanding shares).

As of mid-2018, the stocks in the S&P 500 account for approximately 80 percent of
the total equity market capitalization in the United States, and because the US stock
markets represent about 40 percent of the world markets, the S&P 500 represents
roughly 32 percent of worldwide publicly traded equity. Our definition of the market
does not include non-US stock markets, bond markets, real estate, and many other
asset classes, and therefore, “market” return and the “market” risk premium refer to
US equity return and the US equity risk premium, respectively. The use of this proxy,
however, is sufficient for our discussion, and is relatively easy to expand to include
other tradable assets.

The Capital Market Line (CML)

A capital allocation line includes all possible combinations of the risk-free asset and
an investor’s optimal risky portfolio. The capital market line is a special case of the
capital allocation line, where the risky portfolio is the market portfolio. The risk-free
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asset is a debt security with no default risk, no inflation risk, no liquidity risk, no
interest rate risk, and no risk of any other kind. US Treasury bills are usually used as
a proxy of the risk-free return, R

The S&P 500 is a proxy of the market portfolio, which is the optimal risky portfolio.
Therefore, the expected return on the risky portfolio is the expected market return,
expressed as E(R,,,). The capital market line is shown in Exhibit 3, where the standard
deviation (0,,), or total risk, is on the x-axis and expected portfolio return, E(R,,), is on
the y-axis. Graphically, the market portfolio is the point on the Markowitz efficient
frontier where a line from the risk-free asset is tangent to the Markowitz efficient
frontier. All points on the interior of the Markowitz efficient frontier are inefficient
portfolios in that they provide the same level of return with a higher level of risk or
a lower level of return with the same amount of risk. When plotted together, the
point at which the CML is tangent to the Markowitz efficient frontier is the optimal
combination of risky assets, on the basis of market prices and market capitalizations.
The optimal risky portfolio is the market portfolio.

Exhibit 3: Capital Market Line

CML

P

Points above the
CML are not
achievable

Efficient
frontier

Individual
Securities

Expected Portfolio Return E(R )

Standard Deviation of Portfolio G,

The CML intercept on the y-axis is the risk-free return (R) because that is the
return associated with zero risk. The CML passes through the point represented by
the market return, E(R,,). With respect to capital market theory, any point above the
CML is not achievable and any point below the CML is dominated by and inferior to
any point on the CML.

Note that we identify the CML and CAL as lines even though they are a combi-
nation of two assets. Unlike a combination of two risky assets, which is usually not
a straight line, a combination of the risk-free asset and a risky portfolio is a straight
line, as illustrated below by computing the combination’s risk and return.

Risk and return characteristics of the portfolio represented by the CML can be
computed by using the return and risk expressions for a two-asset portfolio:

E(R,) = wiR+ (1 —w)E(R,),
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and

0, = {wio?+ (1-w) 202+ 2w, (1 - w,) Cov (RoR,,)

The proportion invested in the risk-free asset is given by w;, and the balance is invested
in the market portfolio, (1 — wy). The risk of the risk-free asset is given by o5 the risk
of the market is given by 0,,,, the risk of the portfolio is given by 0,,, and the covariance
between the risk-free asset and the market portfolio is represented by Cov(Rf,Rm),

By definition, the standard deviation of the risk-free asset is zero. Because its risk
is zero, the risk-free asset does not co-vary or move with any other asset. Therefore,
its covariance with all other assets, including the market portfolio, is zero, making the
first and third terms under the square root sign zero. As a result, the portfolio return
and portfolio standard deviation can be simplified and rewritten as:

ERp) = wiR+ (1 = wER,,),
and
o, =(1-wyo,

By substitution, we can express E(R,) in terms of ¢,,. Substituting for w;, we get:

5(5) - re (M) o,

Note that the expression is in the form of a line, y = a + bx. The y-intercept is the
risk-free rate, and the slope of the line referred to as the market price of risk is [E(R,,,)
— Rj/c,,. The CML has a positive slope because the market’s risky return is larger
than the risk-free return. As the amount of the total investment devoted to the mar-
ket increases—that is, as we move up the line—both standard deviation (risk) and
expected return increase.

EXAMPLE 1

Risk and Return on the CML

Mr. Miles is a first time investor and wants to build a portfolio using only US
T-bills and an index fund that closely tracks the S&P 500 Index. The T-bills have
a return of 5 percent. The S&P 500 has a standard deviation of 20 percent and
an expected return of 15 percent.

1. Draw the CML and mark the points where the investment in the market is 0
percent, 25 percent, 75 percent, and 100 percent.

Solution:

We calculate the equation for the CML as E(Rp) =5% + 0.50 x o, by substi-
tuting the given information into the general CML equation. The intercept
of the line is 5 percent, and its slope is 0.50. We can draw the CML by arbi-
trarily taking any two points on the line that satisfy the above equation.

Alternatively, the CML can be drawn by connecting the risk-free return of 5
percent on the y-axis with the market portfolio at (20 percent, 15 percent).
The CML is shown in Exhibit 4.
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Exhibit 4: Risk and Return on the CML

CML

100% in market

P

R, =15%

Expected Portfolio Return E(R )

R,=5%

Standard Deviation of Portfolio o,

2. Mr. Miles is also interested in determining the exact risk and return at each
point.

Solution:

Return with 0 percent invested in the market

= 5 percent, which is the risk-free return.

Standard deviation with 0 percent invested in the market

= 0 percent because T-bills are not risky.

Return with 25 percent invested in the market = (0.75 x 5%) + (0.25 x 15%)
=17.5%.

Standard deviation with 25 percent invested in the market = 0.25 % 20% = 5%.

Return with 75 percent invested in the market = (0.25 % 5%) + (0.75 X 15%)
= 12.50%.

Standard deviation with 75 percent invested in the market = 0.75 x 20% = 15%.

Return with 100 percent invested in the market

= 15 percent, which is the return on the S&P 500.

Standard deviation with 100 percent invested in the market
= 20 percent, which is the risk of the S&P 500.
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CAPITAL MARKET THEORY: CML - LEVERAGED
PORTFOLIOS

] explain the capital allocation line (CAL) and the capital market line
(CML)

In the previous example, Mr. Miles evaluated an investment of between 0 percent and
100 percent in the market and the balance in T-bills. The line connecting Ry and M
(market portfolio) in Exhibit 4 illustrates these portfolios with their respective levels
of investment. At R, an investor is investing all of his or her wealth into risk-free
securities, which is equivalent to lending 100 percent at the risk-free rate. At Point M
he or she is holding the market portfolio and not lending any money at the risk-free
rate. The combinations of the risk-free asset and the market portfolio, which may be
achieved by the points between these two limits, are termed “lending” portfolios. In
effect, the investor is lending part of his or her wealth at the risk-free rate.

If Mr. Miles is willing to take more risk, he may be able to move to the right of the
market portfolio (Point M in Exhibit 4) by borrowing money and purchasing more
of Portfolio M. Assume that he is able to borrow money at the same risk-free rate of
interest, R at which he can invest. He can then supplement his available wealth with
borrowed money and construct a borrowing portfolio. If the straight line joining Re
and M is extended to the right of Point M, this extended section of the line represents
borrowing portfolios. As one moves further to the right of Point M, an increasing
amount of borrowed money is being invested in the market. This means that there is
negative investment in the risk-free asset, which is referred to as a leveraged position
in the risky portfolio. The particular point chosen on the CML will depend on the
individual’s utility function, which, in turn, will be determined by his risk and return
preferences.

EXAMPLE 2

Risk and Return of a Leveraged Portfolio with Equal
Lending and Borrowing Rates

1. Mr. Miles decides to set aside a small part of his wealth for investment in
a portfolio that has greater risk than his previous investments because he
anticipates that the overall market will generate attractive returns in the
future. He assumes that he can borrow money at 5 percent and achieve the
same return on the S&P 500 as before: an expected return of 15 percent with
a standard deviation of 20 percent.

Calculate his expected risk and return if he borrows 25 percent, 50 percent,
and 100 percent of his initial investment amount.

Solution:

The leveraged portfolio’s standard deviation and return can be calculated in
the same manner as before with the following equations:

E(Ry) = wiRp+ (1 —w)E(R,,)

and
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© CFA Institute. For candidate use only. Not for distribution.
72 Learning Module 2 Portfolio Risk and Return: Part I|

o, =(1-wyo,

The proportion invested in T-bills becomes negative instead of positive be-
cause Mr. Miles is borrowing money. If 25 percent of the initial investment
is borrowed, w; = —0.25, and (1 — w;) = 1.25, etc.

Return with wy = -0.25 = (-0.25 x 5%) + (1.25 x 15%) = 17.5%.
Standard deviation with w; = —0.25 = 1.25 x 20% = 25%.
Return with w; = -0.50 = (-0.50 x 5%) + (1.50 x 15%) = 20.0%.
Standard deviation with w; =—0.50 = 1.50 x 20% = 30%.
Return with wy = —-1.00 = (-1.00 x 5%) + (2.00 x 15%) = 25.0%.

Standard deviation with w; = —1.00 = 2.00 x 20% = 40%.

Note that negative investment (borrowing) in the risk-free asset provides a
higher expected return for the portfolio but that higher return is also associ-
ated with higher risk.

Leveraged Portfolios with Different Lending and Borrowing
Rates

Although we assumed that Mr. Miles can borrow at the same rate as the US government,
it is more likely that he will have to pay a higher interest rate than the government
because his ability to repay is not as certain as that of the government. Now consider
that although Mr. Miles can invest (lend) at R4 he can borrow at only R, a rate that
is higher than the risk-free rate.

With different lending and borrowing rates, the CML will no longer be a single
straight line. The line will have a slope of [E(R,,,) — Rf] /o, between Points Ry and M,
where the lending rate is Rﬁ but will have a smaller slope of [E(R,,,) — R,]/0,, at points
to the right of M, where the borrowing rate is R. Exhibit 5 illustrates the CML with
different lending and borrowing rates.
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Exhibit 5: CML with Different Lending and Borrowing Rates

Market
portfolio, M
Lendin,
¢ E(Ry) - Ry
O,
Borrowing "

Expected Portfolio Return ER)

E(R,) ~ Ry
(e}

Standard Deviation of Portfolio c,

The equations for the two lines are given below.
E(R,) - R
wq >0 F (Rp> = Rf+ <Tf> X O'p

and

wy < 0:E(R,) = Ry+ (E(R";—LR”> xa,
The first equation is for the line where the investment in the risk-free asset is zero
or positive—that is, at M or to the left of M in Exhibit 5. The second equation is for
the line where borrowing, or negative investment in the risk-free asset, occurs. Note
that the only difference between the two equations is in the interest rates used for
borrowing and lending.

All passive portfolios will lie on the kinked CML, although the investment in the
risk-free asset may be positive (lending), zero (no lending or borrowing), or negative
(borrowing). Leverage allows less risk-averse investors to increase the amount of risk
they take by borrowing money and investing more than 100 percent in the passive
portfolio.

EXAMPLE 3

Leveraged Portfolio with Different Lending and
Borrowing Rates

1. Mr. Miles approaches his broker to borrow money against securities held in
his portfolio. Even though Mr. Miles’ loan will be secured by the securities
in his portfolio, the broker’s rate for lending to customers is 7 percent. As-
suming a risk-free rate of 5 percent and a market return of 15 percent with
a standard deviation of 20 percent, estimate Mr. Miles’ expected return and
risk if he invests 25 percent and 75 percent in the market and if he decides
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to borrow 25 percent and 75 percent of his initial investment and invest the
money in the market.

Solution:

The unleveraged portfolio’s standard deviation and return are calculated
using the same equations as before:

E(Ry) = wiRp+ (1 —w)E(R,),
and
o, =(1-wo,

The results are unchanged. The slope of the line for the unleveraged portfo-
lio is 0.50, just as before:

Return with 25 percent invested in the market = (0.75 x 5%) + (0.25 x 15%)
=7.5%.

Standard deviation with 25 percent invested in the market = 0.25 x 20% = 5%.

Return with 75 percent invested in the market = (0.25 x 5%) + (0.75 x 15%)
=12.5%.

Standard deviation with 75 percent invested in the market = 0.75 x 20% = 15%.

For the leveraged portfolio, everything remains the same except that Ris
replaced with R,

E(R,) = wiRy + (1 —w)E(R,,),
and

Ty = (1 -wy)o,,

Return with wy =—-0.25 = (=0.25 x 7%) + (1.25 x 15%) = 17.0%.
Standard deviation with w| = —0.25 = 1.25 x 20% = 25%.

Return with w; = —0.75 = (-0.75 x 7%) + (1.75 x 15%) = 21.0%.

Standard deviation with w; =—0.75 = 1.75 x 20% = 35%.

The risk and return of the leveraged portfolio is higher than that of the
unleveraged portfolio. As Mr. Miles borrows more money to invest in the
market, the expected return increases but so does the standard deviation of
the portfolio. The slope of the line for the leveraged portfolio is 0.40, com-
pared with 0.50 for the unleveraged portfolio, which means that for every 1
percent increase in risk, the investor gets a 0.40 percent increase in expected
return in the leveraged part of the portfolio, compared with a 0.50 percent
increase in expected return in the unleveraged part of the portfolio. Only
investors who are less risk averse will choose leveraged portfolios.
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SYSTEMATIC AND NONSYSTEMATIC RISK

] explain systematic and nonsystematic risk, including why an
investor should not expect to receive additional return for bearing
nonsystematic risk

In constructing a portfolio, it is important to understand the concept of correlation
and how less than perfect correlation can diversify the risk of a portfolio. As a conse-
quence, the risk of an asset held alone may be greater than the risk of that same asset
when it is part of a portfolio. Because the risk of an asset varies from one environment
to another, which kind of risk should an investor consider and how should that risk
be priced? This section addresses the question of pricing of risk by decomposing
the total risk of a security or a portfolio into systematic and nonsystematic risk. The
meaning of these risks, how they are computed, and their relevance to the pricing of
assets are also discussed.

Systematic Risk and Nonsystematic Risk

Systematic risk, also known as non-diversifiable or market risk, is the risk that affects
the entire market or economy. In contrast, nonsystematic risk is the risk that pertains to
a single company or industry and is also known as company-specific, industry-specific,
diversifiable, or idiosyncratic risk.

Systematic risk is risk that cannot be avoided and is inherent in the overall market.
It is non-diversifiable because it includes risk factors that are innate within the market
and affect the market as a whole. Examples of factors that constitute systematic risk
include interest rates, inflation, economic cycles, political uncertainty, and widespread
natural disasters. These events affect the entire market, and there is no way to avoid
their effect. Systematic risk can be magnified through selection or by using leverage,
or diminished by including securities that have a low correlation with the portfolio,
assuming they are not already part of the portfolio.

Nonsystematic risk is risk that is local or limited to a particular asset or indus-
try that need not affect assets outside of that asset class. Examples of nonsystematic
risk could include the failure of a drug trial or an airliner crash. All these events will
directly affect their respective companies and possibly industries, but have no effect
on assets that are far removed from these industries. Investors can avoid nonsystem-
atic risk through diversification by forming a portfolio of assets that are not highly
correlated with one another.

We will derive expressions for each kind of risk later in this reading. You will
see that the sum of systematic variance and nonsystematic variance equals the total
variance of the security or portfolio:

Total variance = Systematic variance + Nonsystematic variance
Although the equality relationship is between variances, you will find frequent ref-

erences to total risk as the sum of systematic risk and nonsystematic risk. In those
cases, the statements refer to variance, not standard deviation.

Pricing of Risk
Pricing or valuing an asset is equivalent to estimating its expected rate of return. If

an asset has a known terminal value, such as the face value of a bond, then a lower
current price implies a higher future return and a higher current price implies a lower
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future return. The relationship between price and return can also be observed in the
valuation expression shown in Section 2.1.2. Therefore, we will occasionally use price
and return interchangeably when discussing the price of risk.

Consider an asset with both systematic and nonsystematic risk. Assume that both
kinds of risk are priced—that is, you receive a return for both systematic risk and non-
systematic risk. What will you do? Realizing that nonsystematic risk can be diversified
away, you would buy assets that have a large amount of nonsystematic risk. Once you
have bought those assets with nonsystematic risk, you would diversify, or reduce that
risk, by including other assets that are not highly correlated. In the process, you will
minimize nonsystematic risk and eventually eliminate it altogether from your portfolio.
You would now have a diversified portfolio with only systematic risk, yet you would be
compensated for nonsystematic risk that you no longer have. Just like everyone else,
you would have an incentive to take on more and more diversifiable risk because you
are compensated for it even though you can get rid of it. The demand for diversifiable
risk would keep increasing until its price becomes infinite and its expected return falls
to zero. This means that our initial assumption of a non-zero return for diversifiable
risk was incorrect and that the correct assumption is zero return for diversifiable risk.
Therefore, according to theory, in an efficient market no incremental reward is earned
for taking on diversifiable risk.

We have argued that investors should not be compensated for taking on nonsys-
tematic risk. Therefore, investors who have nonsystematic risk must diversify it away by
investing in many industries, many countries, and many asset classes. Because future
returns are unknown and it is not possible to pick only winners, diversification helps
in offsetting poor returns in one asset class by garnering good returns in another asset
class, thereby reducing the overall risk of the portfolio. In contrast, investors must
be compensated for accepting systematic risk because that risk cannot be diversified
away. If investors do not receive a return commensurate with the amount of systematic
risk they are taking, they will refuse to accept systematic risk.

In summary, according to theory, systematic or non-diversifiable risk is priced
and investors are compensated for holding assets or portfolios based only on that
investment’s systematic risk. Investors do not receive any return for accepting non-
systematic or diversifiable risk. Therefore, it is in the interest of risk-averse investors
to hold only well-diversified portfolios.

EXAMPLE 4

Systematic and Nonsystematic Risk

1. Describe the systematic and nonsystematic risk components of the
following assets:
A. A risk-free asset, such as a three-month Treasury bill
B. The market portfolio, such as the S&P 500.

2. Consider two assets, A and B. Asset A has twice the amount of total
risk as Asset B. For Asset A, systematic risk comprises two-thirds of

total risk. For Asset B, all of total risk is systematic risk. Which asset
should have a higher expected rate of return?

Solution to 1A:

By definition, a risk-free asset has no risk. Therefore, a risk-free asset has zero
systematic risk and zero nonsystematic risk.
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Solution to 1B:

As we mentioned earlier, a market portfolio is a diversified portfolio, one in which
no more risk can be diversified away. We have also described it as an efficient
portfolio. Therefore, a market portfolio does not contain any nonsystematic risk.

Solution to 2:

Based on the facts given, Asset A’s systematic risk is one-third greater than Asset
B’s systematic risk. Because only systematic risk is priced or receives a return,
the expected rate of return must be higher for Asset A.

RETURN GENERATING MODELS

] explain return generating models (including the market model) and
their uses

As previously mentioned, in order to form the market portfolio, you should combine
all available risky assets. Knowledge of the correlations among those assets allows us
to estimate portfolio risk. You also learned that a fully diversified portfolio will include
all asset classes and essentially all assets in those asset classes. The work required for
construction of the market portfolio is formidable. For example, for a portfolio of
1,000 assets, we will need 1,000 return estimates, 1,000 standard deviation estimates,
and 499,500 (1,000 x 999 + 2) correlations. Other related questions that arise with
this analysis are whether we really need all 1,000 assets and what happens if there are
errors in these estimates.

An alternate method of constructing an optimal portfolio is simpler and easier to
implement. An investor begins with a known portfolio, such as the S&P 500, and then
adds other assets one at a time on the basis of the asset’s standard deviation, expected
return, and impact on the portfolio’s risk and return. This process continues until the
addition of another asset does not have a significant impact on the performance of
the portfolio. The process requires only estimates of systematic risk for each asset
because investors will not be compensated for nonsystematic risk. Expected returns
can be calculated by using return-generating models, as we will discuss in this sec-
tion. In addition to using return-generating models, we will also decompose total
variance into systematic variance and nonsystematic variance and establish a formal
relationship between systematic risk and return. In the next section, we will expand
on this discussion and introduce the CAPM as the preferred return-generating model.

Return-Generating Models

A return-generating model is a model that can provide an estimate of the expected
return of a security given certain parameters. If systematic risk is the only relevant
parameter for return, then the return-generating model will estimate the expected
return for any asset given the level of systematic risk.

As with any model, the quality of estimates of expected return will depend on
the quality of input estimates and the accuracy of the model. Because it is difficult to
decide which factors are appropriate for generating returns, the most general form
of a return-generating model is a multi-factor model. A multi-factor model allows
more than one variable to be considered in estimating returns and can be built using
different kinds of factors, such as macroeconomic, fundamental, and statistical factors.
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Macroeconomic factor models use economic factors that are correlated with
security returns. These factors may include economic growth, the interest rate, the
inflation rate, productivity, employment, and consumer confidence. Past relation-
ships with returns are estimated to obtain parameter estimates, which are, in turn,
used for computing expected returns. Fundamental factor models analyze and use
relationships between security returns and the company’s underlying fundamentals,
such as, for example, earnings, earnings growth, cash flow generation, investment
in research, advertising, and number of patents. Finally, in a statistical factor model,
historical and cross-sectional return data are analyzed to identify factors that explain
variance or covariance in observed returns. These statistical factors, however, may or
may not have an economic or fundamental connection to returns. For example, the
conference to which the American football Super Bowl winner belongs, whether the
American Football Conference or the National Football Conference, may be a factor
in US stock returns, but no obvious economic connection seems to exist between the
winner’s conference and US stock returns. Moreover, data mining may generate many
spurious factors that are devoid of any economic meaning. Because of this limitation,
analysts prefer the macroeconomic and fundamental factor models for specifying and
estimating return-generating models.

A general return-generating model is expressed in the following manner:

E(R) 8= SpyE(F) = fa [E(R,) ~R] + 3,6 ()

The model has k factors, E(F;), E(F,), ... E(Fy). The coefficients, |3ii’ are the factor
weights (sometimes called factor loadings) associated with each factor. The left-hand
side of the model has the expected excess return (i.e., the expected return over the
risk-free rate). The right-hand side provides the risk factors that would generate the
return or premium required to assume that risk. We have separated out one factor,
E(R,,), which represents the market return. All models contain return on the market
portfolio as a key factor.

Three-Factor and Four-Factor Models

Eugene Fama and Kenneth French! suggested that a return-generating model for stock
returns should include relative market capitalization of the company (“size”) relative
book-to-market value of the company in addition to beta. Fama and French found
that past returns could be explained better with their model than with other models
available at that time, most notably, the capital asset pricing model. Mark Carhart
(1997) extended the Fama and French model by adding another factor: momentum,
defined as relative past stock returns.

The Single-Index Model

The simplest form of a return-generating model is a single-factor linear model, in which
only one factor is considered. The most common implementation is a single-index
model, which uses the market factor in the following form: E(R;) — Re= B;[E(R,,,) — RA.
Although the single-index model is simple, it fits nicely with the capital market line.
Recall that the CML is linear, with an intercept of Rf and a slope of [E(R,,) — Rf]/cm.
We can rewrite the CML by moving the intercept to the left-hand side of the equation,
rearranging the terms, and generalizing the subscript from p to i, for any security:

E(R) ~Re = () [E(R,) —R]

1 Fama and French (1992).
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The factor loading or factor weight, o,/0,,, refers to the ratio of total security risk
to total market risk. To obtain a better understanding of factor loading and to illus-
trate that the CML reduces to a single-index model, we decompose total risk into its
components.

Decomposition of Total Risk for a Single-Index Model

With the introduction of return-generating models, particularly the single-index
model, we are able to decompose total variance into systematic and nonsystematic
variances. Instead of using expected returns in the single index, let us use realized
returns. The difference between expected returns and realized returns is attributable
to non-market changes, as an error term, e;, in the second equation below:

E(R)) — Ry=BiER,) - R/
and
R;—Re=B(R,, — Ry ¢

The variance of realized returns can be expressed in the equation below (note that
Rris a constant). We can further drop the covariance term in this equation because,
by definition, any non-market return is uncorrelated with the market. Thus, we are
able to decompose total variance into systematic and nonsystematic variances in the
second equation below:

o? = 2ol + 62 +2Cov(R,,e;)

> ~'1
Total variance = Systematic variance + Nonsystematic variance, which can be written as

2 _ 2.2, 2
of = Pioyto;

Total risk can be expressed as

_Jp2 2.2
o; = \fi oy t+o;

Because nonsystematic risk is zero for well-diversified portfolios, such as the market
portfolio, the total risk of a market portfolio and other similar portfolios is only sys-
tematic risk, which is B;0,,,. We can now return to the CML discussed in the previous
subsection and replace o; with ;0,, because the CML assumes that the market is a
diversified portfolio. By making this substitution for the above equation, we get the
following single-index model:

ER) ~Re= (72) < [E®R) ~&] = (%572) * [E(R,) - &),

E(R;) — Ry= BiER,) — R

Thus, the CML, which holds only for well-diversified portfolios, is fully consistent
with a single-index model.

In summary, total variance may be decomposed into systematic and nonsystematic
variances and the CML is the same as a single-index model for diversified portfolios.

Return-Generating Models: The Market Model

The most common implementation of a single-index model is the market model, in
which the market return is the single factor or single index. In principle, the market
model and the single-index model are similar. The difference is that the market model
is easier to work with and is normally used for estimating beta risk and computing
abnormal returns. The market model is

R;=o;+BR, +e
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To be consistent with the previous section, a; = Rf(l — PB). The intercept, a;, and slope
coefficient, B, can be estimated by using historical security and market returns. These
parameter estimates are then used to predict company-specific returns that a security
may earn in a future period. Assume that a regression of Wal-Mart’s historical daily
returns on S&P 500 daily returns gives an «; of 0.0001 and a {; of 0.9. Thus, Wal-Mart’s
expected daily return = 0.0001 + 0.90 x R,,.. If, on a given day the market rises by 1
percent and Wal-Mart’s stock rises by 2 percent, then Wal-Mart’s company-specific
return (e;) for that day = R, - E(R;) = R; — (o; + B;R,,,) = 0.02 — (0.0001 + 0.90 x 0.01)
= 0.0109, or 1.09%. In other words, Wal-Mart earned an abnormal return of 1.09
percent on that day.

CALCULATION AND INTERPRETATION OF BETA

] calculate and interpret beta

We begin with the single-index model introduced earlier using realized returns and
rewrite it as

Ri = (1 - [3[)Rf+ Bi X Rm + €

Because systematic risk depends on the correlation between the asset and the market,
we can arrive at a measure of systematic risk from the covariance between R; and R,
where R; is defined using the above equation. Note that the risk-free rate is a constant,
so the first term in R; drops out.

Cov (R,R,) = Cov(B; xR, +e.R,)
:ﬁiCOV (Rm’Rm) + Cov (ei’Rm)
= fiom+0
The first term is beta multiplied by the variance of R,,. Because the error term is

uncorrelated with the market, the second term drops out. Then, we can rewrite the
equation in terms of beta as follows:

Cov (RI-,Rm) _ Pim%i%m . Pim%i
i 2 - 2 - o,

gm O-I'H

The above formula shows the expression for beta, [3;, which is similar to the factor load-
ing in the single-index model presented earlier. For example, if the correlation between
an asset and the market is 0.70 and the asset and market have standard deviations of
return of 0.25 and 0.15, respectively, the asset’s beta would be (0.70)(0.25)/0.15 = 1.17.
If the asset’s covariance with the market and market variance were given as 0.026250
and 0.02250, respectively, the calculation would be 0.026250/0.02250 = 1.17. The beta
in the market model includes an adjustment for the correlation between asset i and
the market because the market model covers all assets whereas the CML works only
for fully diversified portfolios.

As shown in the above equation, beta is a measure of how sensitive an asset’s
return is to the market as a whole and is calculated as the covariance of the return
on i and the return on the market divided by the variance of the market return; that
expression is equivalent to the product of the asset’s correlation with the market with
a ratio of standard deviations of return (i.e., the ratio of the asset’s standard deviation
to the market’s). As we have shown, beta captures an asset’s systematic risk, or the
portion of an asset’s risk that cannot be eliminated by diversification. The variances and
correlations required for the calculation of beta are usually based on historical returns.
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A positive beta indicates that the return of an asset follows the general market
trend, whereas a negative beta shows that the return of an asset generally follows a
trend that is opposite to that of the market. In other words, a positive beta indicates
that the return of an asset moves in the same direction of the market, whereas a
negative beta indicates that the return of an asset moves in the opposite direction of
the market. A risk-free asset’s beta is zero because its covariance with other assets is
zero. In other words, a beta of zero indicates that the asset’s return has no correlation
with movements in the market. The market’s beta can be calculated by substituting
0,, for o; in the numerator. Also, any asset’s correlation with itself is 1, so the beta of
the market is 1:

_ pi,m o pm,m Om

ﬁi_ Opn O =1

m

Because the market’s beta is 1, the average beta of stocks in the market, by definition,
is 1. In terms of correlation, most stocks, especially in developed markets, tend to be
highly correlated with the market, with correlations in excess of 0.70. Some US broad
market indexes, such as the S&P 500, the Dow Jones 30, and the NASDAQ 100, have
even higher correlations that are in excess of 0.90. The correlations among different
sectors are also high, which shows that companies have similar reactions to the same
economic and market changes. As a consequence and as a practical matter, finding
assets that have a consistently negative beta is unusual because of the market’s broad
effects on all assets.

EXAMPLE 5

Calculation of Beta

Assuming that the risk (standard deviation) of the market is 25 percent, calculate

the beta for the following assets:
Pim%i

0,

We use the formula for beta in answering the above questions: §; =
m

1. A short-term US Treasury bill.

Solution:

By definition, a short-term US Treasury bill has zero risk. Therefore, its beta
is zero.

2. Gold, which has a standard deviation equal to the standard deviation of the
market but a zero correlation with the market.

Solution:

Because the correlation of gold with the market is zero, its beta is zero.

3. A new emerging market that is not currently included in the definition of
“market”—the emerging market’s standard deviation is 60 percent, and the
correlation with the market is —0.1.

Solution:

Beta of the emerging market is —0.1 x 0.60 + 0.25 = —0.24.
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4. An initial public offering or new issue of stock with a standard deviation of
40 percent and a correlation with the market of 0.7 (IPOs are usually very
risky but have a relatively low correlation with the market).

Solution:

Beta of the initial public offering is 0.7 x 0.40 + 0.25 = 1.12.

Estimation of Beta

An alternative and more practical approach is to estimate beta directly by using the
market model described above. The market model, R; = o; + B;R,,, + e;, is estimated by
using regression analysis, which is a statistical process that evaluates the relationship
between a given variable (the dependent variable) and one or more other (indepen-
dent) variables. Historical security returns (R;) and historical market returns (R,,) are
inputs used for estimating the two parameters o; and ;.

Regression analysis is similar to plotting all combinations of the asset’s return
and the market return (R;, R,,,) and then drawing a line through all points such that it
minimizes the sum of squared linear deviations from the line. Exhibit 6 illustrates the
market model and the estimated parameters. The intercept, a; (sometimes referred
to as the constant), and the slope term, B;, are all that is needed to define the security
characteristic line and obtain beta estimates.

Exhibit 6: Beta Estimation Using a Plot of Security and Market Returns

Security Return

Market Return

Although beta estimates are important for forecasting future levels of risk, there is
much concern about their accuracy. In general, shorter periods of estimation (e.g.,
12 months) represent betas that are closer to the asset’s current level of systematic
risk. Shorter period beta estimates, however, are also less accurate than beta estimates
measured over three to five years because they may be affected by special events in that
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short period. Although longer period beta estimates are more accurate, they may be
a poor representation of future expectations, especially if major changes in the asset
have occurred. Therefore, it is necessary to recognize that estimates of beta, whether
obtained through calculation or regression analysis, may or may not represent current
or future levels of an asset’s systematic risk.

Beta and Expected Return

Although the single-index model, also called the capital asset pricing model (CAPM),
will be discussed in greater detail in the next section, we will use the CAPM in this
section to estimate returns, given asset betas. The CAPM is usually written with the
risk-free rate on the right-hand side:

E(R)) = Re+ BAER,) — R/

The model shows that the primary determinant of expected return for a security is
its beta, or how well the security correlates with the market. The higher the beta of
an asset, the higher its expected return will be. Assets with a beta greater than 1 have
an expected return that is higher than the market return, whereas assets with a beta
of less than 1 have an expected return that is less than the market return.

In certain cases, assets may require a return less than the risk-free return. For
example, if an asset’s beta is negative, the required return will be less than the risk-free
rate. When combined with the market, the asset reduces the risk of the overall portfo-
lio, which makes the asset very valuable. Insurance is one such asset. Insurance gives
a positive return when the insured’s wealth is reduced because of a catastrophic loss.
In the absence of such a loss or when the insured’s wealth is growing, the insured
is required to pay an insurance premium. Thus, insurance has a negative beta and a
negative expected return, but helps in reducing overall risk.

EXAMPLE 6

Calculation of Expected Return

1. Alpha Natural Resources (ANR), a coal producer, buys a large but
privately held coal producer in China. As a result of the cross-border
acquisition of a private company, ANR’s standard deviation of returns
is reduced from 50 percent to 30 percent and its correlation with the
market falls from 0.95 to 0.75. Assume that the standard deviation and
return of the market remain unchanged at 25 percent and 10 percent,
respectively, and that the risk-free rate is 3 percent.

A. Calculate the beta of ANR stock and its expected return before the
acquisition.
B. Calculate the expected return after the acquisition.

Solution to 1A:

Using the formula for B; we can calculate ; and then the return.

Pim% _ 0.95 % 0.50
Bi =5, =025 ~ 190

E(R) = R+ BE(R,) — R1=0.03 + 1.90 x (0.10 - 0.03) = 0.163 = 16.3%

Solution to 1B:

We follow the same procedure but with the after-acquisition correlation and risk.

Pim0i 0.75 x 0.30
pi=—7—= 0725 = 0.90

m
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E(R) = Ry+ BE(R,,) — R] = 0.03 +0.90 x (0.10 — 0.03) = 0.093 = 9.3%

The market risk premium is 7 percent (10% — 3%). As the beta changes, the
change in the security’s expected return is the market risk premium multiplied
by the change in beta. In this scenario, ANR’s beta decreased by 1.0, so the new
expected return for ANR is 7 percentage points lower.

2. Mr. Miles observes the strong demand for iPods and iPhones and
wants to invest in Apple stock. Unfortunately, Mr. Miles doesn’t know
the return he should expect from his investment. He has been given a
risk-free rate of 3 percent, a market return of 10 percent, and Apple’s
beta of 1.5.

A. Calculate Apple’s expected return.

B. An analyst looking at the same information decides that the past
performance of Apple is not representative of its future perfor-
mance. He decides that, given the increase in Apple’s market cap-
italization, Apple acts much more like the market than before and
thinks Apple’s beta should be closer to 1.1. What is the analyst’s
expected return for Apple stock?

Solution to 2A:
E(R) =R+ BE(R,) — R1=0.03 + 1.5 x (0.10 — 0.03) = 0.135 = 13.5%

Solution to 2B:
E(R) =R+ BIER,) —R]=0.03+ 1.1 x (0.10 - 0.03) = 0.107 = 10.7%

This example illustrates the lack of connection between estimation of past returns
and projection into the future. Investors should be aware of the limitations of
using past returns for estimating future returns.

CAPITAL ASSET PRICING MODEL: ASSUMPTIONS AND
THE SECURITY MARKET LINE

] explain the capital asset pricing model (CAPM), including its
assumptions, and the security market line (SML)

] calculate and interpret the expected return of an asset using the
CAPM

The capital asset pricing model is one of the most significant innovations in portfolio
theory. The model is simple, yet powerful; is intuitive, yet profound. The CAPM was
introduced independently by William Sharpe, John Lintner, Jack Treynor, and Jan
Mossin and builds on Harry Markowitz’s earlier work on diversification and modern
portfolio theory.2 The model provides a linear expected return—beta relationship that
precisely determines the expected return given the beta of an asset. In doing so, it
makes the transition from total risk to systematic risk, the primary determinant of
expected return. Recall the following equation:

2 See, for example, Markowitz (1952), Sharpe (1964), Lintner (1965a, 1965b), Treynor (1961, 1962), and
Mossin (1966).



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

Capital Asset Pricing Model: Assumptions and the Security Market Line 85

E(R;)) = Re+ BER,,) - R

The CAPM asserts that the expected returns of assets vary only by their systematic
risk as measured by beta. Two assets with the same beta will have the same expected
return irrespective of the nature of those assets. Given the relationship between risk
and return, all assets are defined only by their beta risk, which we will explain as the
assumptions are described.

In the remainder of this section, we will examine the assumptions made in arriving
at the CAPM and the limitations those assumptions entail. Second, we will implement
the CAPM through the security market line to price any portfolio or asset, both effi-
cient and inefficient. Finally, we will discuss ways in which the CAPM can be applied
to investments, valuation, and capital budgeting.

Assumptions of the CAPM

Similar to all other models, the CAPM ignores many of the complexities of financial
markets by making simplifying assumptions. These assumptions allow us to gain
important insights into how assets are priced without complicating the analysis. Once
the basic relationships are established, we can relax the assumptions and examine how
our insights need to be altered. Some of these assumptions are constraining, whereas
others are benign. And other assumptions affect only a particular set of assets or only
marginally affect the hypothesized relationships.

1.

2.

Investors are risk-averse, utility-maximizing, rational individuals.

Risk aversion means that investors expect to be compensated for accepting
risk. Note that the assumption does not require investors to have the same
degree of risk aversion; it only requires that they are averse to risk. Utility
maximization implies that investors want higher returns, not lower returns,
and that investors always want more wealth (i.e., investors are never satis-
fied). Investors are understood to be rational in that they correctly evaluate
and analyze available information to arrive at rational decisions. Although
rational investors may use the same information to arrive at different esti-
mates of expected risk and expected returns, homogeneity among investors
(see Assumption 4) requires that investors be rational individuals.

Risk aversion and utility maximization are generally accepted as reflecting a
realistic view of the world. Yet, rationality among investors has been ques-
tioned because investors may allow their personal biases and experiences
to disrupt their decision making, resulting in suboptimal investments.
Nonetheless, the model’s results are unaffected by such irrational behavior
as long as it does not affect prices in a significant manner (i.e., the trades

of irrational investors cancel each other or are dominated by the trades of
rational investors).

Markets are frictionless, including no transaction costs and no taxes.

Frictionless markets allow us to abstract the analysis from the operational
characteristics of markets. In doing so, we do not allow the risk—return
relationship to be affected by, for example, the trading volume on the New
York Stock Exchange or the difference between buying and selling prices.
Specifically, frictionless markets do not have transaction costs, taxes, or any
costs or restrictions on short selling. We also assume that borrowing and
lending at the risk-free rate is possible.

The transaction costs of many large institutions are negligible, and many
institutions do not pay taxes. Even the presence of non-zero transac-
tion costs, taxes, or the inability to borrow at the risk-free rate does not
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materially affect the general conclusions of the CAPM. Costs of short selling
or restrictions on short selling, however, can introduce an upward bias in
asset prices, potentially jeopardizing important conclusions of the CAPM.

3. Investors plan for the same single holding period.

The CAPM is a single-period model, and all investor decisions are made on
the basis of that one period. The assumption of a single period is applied

for convenience because working with multi-period models is more dif-
ficult. A single-period model, however, does not allow learning to occur,

and bad decisions can persist. In addition, maximizing utility at the end

of a multi-period horizon may require decisions in certain periods that

may seem suboptimal when examined from a single-period perspective.
Nonetheless, the single holding period does not severely limit the applicabil-
ity of the CAPM to multi-period settings.

4. Investors have homogeneous expectations or beliefs.

This assumption means that all investors analyze securities in the same way
using the same probability distributions and the same inputs for future cash
flows. In addition, given that they are rational individuals, the investors

will arrive at the same valuations. Because their valuations of all assets are
identical, they will generate the same optimal risky portfolio, which we call
the market portfolio.

The assumption of homogeneous beliefs can be relaxed as long as the dif-
ferences in expectations do not generate significantly different optimal risky
portfolios.

5. All investments are infinitely divisible.

This assumption implies that an individual can invest as little or as much as
he or she wishes in an asset. This supposition allows the model to rely on
continuous functions rather than on discrete jump functions. The assump-
tion is made for convenience only and has an inconsequential impact on the
conclusions of the model.

6. Investors are price takers.

The CAPM assumes that there are many investors and that no investor is
large enough to influence prices. Thus, investors are price takers, and we
assume that security prices are unaffected by investor trades. This assump-
tion is generally true because even though investors may be able to affect
prices of small stocks, those stocks are not large enough to affect the pri-
mary results of the CAPM.

The main objective of these assumptions is to create a marginal investor who
rationally chooses a mean—variance-efficient portfolio in a predictable fashion. We
assume away any inefficiency in the market from both operational and informational
perspectives. Although some of these assumptions may seem unrealistic, relaxing most
of them will have only a minor influence on the model and its results. Moreover, the
CAPM, with all its limitations and weaknesses, provides a benchmark for comparison
and for generating initial return estimates.

The Security Market Line

In this subsection, we apply the CAPM to the pricing of securities. The security market
line (SML) is a graphical representation of the capital asset pricing model with beta,
reflecting systematic risk, on the x-axis and expected return on the y-axis. Using the
same concept as the capital market line, the SML intersects the y-axis at the risk-free
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rate of return, and the slope of this line is the market risk premium, R,,, — Ry Recall
that the capital market line (CML) does not apply to all securities or assets but only
to portfolios on the efficient frontier. The efficient frontier gives optimal combinations
of expected return and total risk. In contrast, the security market line applies to any
security, efficient or not. Total risk and systematic risk are equal only for efficient
portfolios because those portfolios have no diversifiable risk remaining.

Exhibit 7 is a graphical representation of the CAPM, the security market line. As
shown earlier in this reading, the beta of the market is 1 (x-axis) and the market earns
an expected return of R,, (y-axis). Using this line, it is possible to calculate the expected
return of an asset. The next example illustrates the beta and return calculations.

Exhibit 7: The Security Market Line
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EXAMPLE 7

Security Market Line and Expected Return

1. Suppose the risk-free rate is 3 percent, the expected return on the market
portfolio is 13 percent, and its standard deviation is 23 percent. An Indian
company, Bajaj Auto, has a standard deviation of 50 percent but is uncor-
related with the market. Calculate Bajaj Auto’s beta and expected return.

Solution:
Using the formula for 3;, we can calculate 3; and then the return.

_ Pim% _ 0.0%x0.50 _
Bi= =G =02 0
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E(R) = Ry+ BIE(R,) — R]=0.03 +0 x (0.13 — 0.03) = 0.03 = 3.0%

Because of its zero correlation with the market portfolio, Bajaj Auto’s beta is
zero. Because the beta is zero, the expected return for Bajaj Auto is the risk-
free rate, which is 3 percent.

2. Suppose the risk-free rate is 3 percent, the expected return on the market
portfolio is 13 percent, and its standard deviation is 23 percent. A German
company, Mueller Metals, has a standard deviation of 50 percent and a cor-
relation of 0.65 with the market. Calculate Mueller Metal’s beta and expect-
ed return.

Solution:

Using the formula for 8;, we can calculate ; and then the return.

PimO¥i 0.65 x 0.50
Bi= %, = om 14l

E(R) = R+ BER,;) — R = 0.03 + 1.41x (0.13 — 0.03) = 0.171 = 17.1%

Because of the high degree of correlation with the market, the beta for
Mueller Metals is 1.41 and the expected return is 17.1 percent. Because
Mueller Metals has systematic risk that is greater than that of the market, it
has an expected return that exceeds the expected return of the market.

Portfolio Beta

As we stated above, the security market line applies to all securities. But what about
a combination of securities, such as a portfolio? Consider two securities, 1 and 2,
with a weight of w; in Security 1 and the balance in Security 2. The return for the two
securities and return of the portfolio can be written as:

E(R) = R+ B [E(R,) —R]
E(R) = Re+p, [E (R,) _Rf]
E(R,) = wiE(Ry) +wyE (Ry)
=wiRetw [E (R,) _Rf] TwyRetwo by [E(Rm) _Rf]
=Ryt (wi By +wafs) [E (R,,) _Rj]

The last equation gives the expression for the portfolio’s expected return. From this
equation, we can conclude that the portfolio’s beta = w;[3; + w53,. In general, the port-
folio beta is a weighted sum of the betas of the component securities and is given by:

1 n
Bp = Zwifp Zow; = 1
=1 i=1
The portfolio’s return given by the CAPM is

E(R,) = R+ B,IER,,) - R]

This equation shows that a linear relationship exists between the expected return of
a portfolio and the systematic risk of the portfolio as measured by .
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EXAMPLE 8

Portfolio Beta and Return

1. You invest 20 percent of your money in the risk-free asset, 30 percent in
the market portfolio, and 50 percent in RedHat, a US stock that has a beta
of 2.0. Given that the risk-free rate is 4 percent and the market return is 16
percent, what are the portfolio’s beta and expected return?

Solution:

The beta of the risk-free asset = 0, the beta of the market = 1, and the beta of
RedHat is 2.0. The portfolio beta is

B, = wiBy + wyB; + w33 =(0.20 x 0.0) + (0.30 x 1.0) + (0.50 x 2.0) = 1.30
E(R)) = R+ BlE(R,,) — R] = 0.04 + 1.30 x (0.16 — 0.04) = 0.196 = 19.6%
The portfolio beta is 1.30, and its expected return is 19.6 percent.

Alternate Method:

Another method for calculating the portfolio’s return is to calculate individ-
ual security returns and then use the portfolio return formula (i.e., weighted
average of security returns) to calculate the overall portfolio return.

Return of the risk-free asset = 4 percent; return of the market = 16 percent
RedHat’s return based on its beta = 0.04 + 2.0 x (0.16 — 0.04) = 0.28

Portfolio return = (0.20 x 0.04) + (0.30 x 0.16) + (0.50 x 0.28) = 0.196
=19.6%

Not surprisingly, the portfolio return is 19.6 percent, as calculated in the
first method.

CAPITAL ASSET PRICING MODEL: APPLICATIONS

] calculate and interpret the expected return of an asset using the
CAPM

] describe and demonstrate applications of the CAPM and the SML

The CAPM offers powerful and intuitively appealing predictions about risk and
the relationship between risk and return. The CAPM is not only important from a
theoretical perspective but is also used extensively in practice. In this section, we
will discuss some common applications of the model. When applying these tools to
different scenarios, it is important to understand that the CAPM and the SML are
functions that give an indication of what the return in the market should be, given a
certain level of risk. The actual return may be quite different from the expected return.

89



90

Learning Module 2

© CFA Institute. For candidate use only. Not for distribution.
Portfolio Risk and Return: Part Ii

Applications of the CAPM include estimates of the expected return for capital
budgeting, comparison of the actual return of a portfolio or portfolio manager with
the CAPM return for performance appraisal, and the analysis of alternate return
estimates and the CAPM returns as the basis for security selection. The applications
are discussed in more detail in this section.

Estimate of Expected Return

Given an asset’s systematic risk, the expected return can be calculated using the
CAPM. Recall that the price of an asset is the sum of all future cash flows discounted
at the required rate of return, where the discount rate or the required rate of return
is commensurate with the asset’s risk. The expected rate of return obtained from
the CAPM is normally the first estimate that investors use for valuing assets, such
as stocks, bonds, real estate, and other similar assets. The required rate of return
from the CAPM is also used for capital budgeting and determining the economic
feasibility of projects. Again, recall that when computing the net present value of a
project, investments and net revenues are considered cash flows and are discounted
at the required rate of return. The required rate of return, based on the project’s risk,
is calculated using the CAPM.

Because risk and return underlie almost all aspects of investment decision making,
it is not surprising that the CAPM is used for estimating expected return in many sce-
narios. Other examples include calculating the cost of capital for regulated companies
by regulatory commissions and setting fair insurance premiums. The next example
shows an application of the CAPM to capital budgeting.

EXAMPLE 9

Application of the CAPM to Capital Budgeting

GlaxoSmithKline Plc is examining the economic feasibility of developing a new
medicine. The initial investment in Year 1 is $500 million. The investment in
Year 2 is $200 million. There is a 50 percent chance that the medicine will be
developed and will be successful. If that happens, GlaxoSmithKline must spend
another $100 million in Year 3, but its income from the project in Year 3 will
be $500 million, not including the third-year investment. In Years 4, 5, and 6,
it will earn $400 million a year if the medicine is successful. At the end of Year
6, it intends to sell all rights to the medicine for $600 million. If the medicine is
unsuccessful, none of GlaxoSmithKline’s investments can be salvaged. Assume
that the market return is 12 percent, the risk-free rate is 2 percent, and the beta
risk of the project is 2.3. All cash flows occur at the end of each year.

1. Calculate the expected annual cash flows using the probability of success.

Solution:

There is a 50 percent chance that the cash flows in Years 3—6 will occur.
Taking that into account, the expected annual cash flows are:

Year 1: —$500 million (outflow)

Year 2: —$200 million (outflow)

Year 3: 50% of —$100 million (outflow) + 50% of $500 million = $200 million
Year 4: 50% of $400 million = $200 million

Year 5: 50% of $400 million = $200 million
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Year 6: 50% of $400 million + 50% of $600 million = $500 million

2. Calculate the expected return.

Solution to 2:

The expected or required return for the project can be calculated using the
CAPM, which is = 0.02 + 2.3 x (0.12 — 0.02) = 0.25.

3. Calculate the net present value.

Solution:

The net present value is the discounted value of all cash flows:

I CF
NPV = Y—1
=0(1+r,)
__ =500 . —200 200 200
A+025  1+0252 A+0253 A+029*%
200 500

(1+0.25°5  (1+0.250

=—400—- 128 +102.40 + 81.92 + 65.54 + 131.07 = —147.07.

Because the net present value is negative (—$147.07 million), the project
should not be accepted by GlaxoSmithKline.

BEYOND CAPM: LIMITATIONS AND EXTENSIONS OF
CAPM

] describe and demonstrate applications of the CAPM and the SML

In general, return-generating models allow us to estimate an asset’s return given its
characteristics, where the asset characteristics required for estimating the return
are specified in the model. Estimating an asset’s return is important for investment
decision making. These models are also important as a benchmark for evaluating
portfolio, security, or manager performance. The return-generating models were
briefly introduced in Section 3.2.1, and one of those models, the capital asset pricing
model, was discussed in detail in Section 4.

The purpose of this section is to make readers aware that, although the CAPM is
an important concept and model, the CAPM is not the only return-generating model.
In this section, we revisit and highlight the limitations of the CAPM and preview
return-generating models that address some of those limitations.

Limitations of the CAPM

The CAPM is subject to theoretical and practical limitations. Theoretical limitations
are inherent in the structure of the model, whereas practical limitations are those that
arise in implementing the model.
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Theoretical Limitations of the CAPM

Single-factor model: Only systematic risk or beta risk is priced in the
CAPM. Thus, the CAPM states that no other investment characteristics
should be considered in estimating returns. As a consequence, it is prescrip-
tive and easy to understand and apply, although it is very restrictive and
inflexible.

Single-period model: The CAPM is a single-period model that does not con-
sider multi-period implications or investment objectives of future periods,
which can lead to myopic and suboptimal investment decisions. For exam-
ple, it may be optimal to default on interest payments in the current period
to maximize current returns, but the consequences may be negative in the
next period. A single-period model like the CAPM is unable to capture fac-
tors that vary over time and span several periods.

Practical Limitations of the CAPM

In addition to the theoretical limitations, implementation of the CAPM raises several
practical concerns, some of which are listed below.

Market portfolio: The true market portfolio according to the CAPM
includes all assets, financial and nonfinancial, which means that it also
includes many assets that are not investable, such as human capital and
assets in closed economies. Richard Roll® noted that one reason the CAPM
is not testable is that the true market portfolio is unobservable.

Proxy for a market portfolio: In the absence of a true market portfolio, mar-
ket participants generally use proxies. These proxies, however, vary among
analysts, the country of the investor, etc. and generate different return esti-
mates for the same asset, which is impermissible in the CAPM.

Estimation of beta risk: A long history of returns (three to five years) is
required to estimate beta risk. The historical state of the company, how-
ever, may not be an accurate representation of the current or future state
of the company. More generally, the CAPM is an ex ante model, yet it is
usually applied using ex post data. In addition, using different periods for
estimation results in different estimates of beta. For example, a three-year
beta is unlikely to be the same as a five-year beta, and a beta estimated with
daily returns is unlikely to be the same as the beta estimated with monthly
returns. Thus, we are likely to estimate different returns for the same asset
depending on the estimate of beta risk used in the model.

The CAPM is a poor predictor of returns: If the CAPM is a good model, its
estimate of asset returns should be closely associated with realized returns.
However, empirical support for the CAPM is weak.* In other words, tests

of the CAPM show that asset returns are not determined only by systematic
risk. Poor predictability of returns when using the CAPM is a serious limita-
tion because return-generating models are used to estimate future returns.

Homogeneity in investor expectations: The CAPM assumes that homogene-
ity exists in investor expectations for the model to generate a single optimal
risky portfolio (the market) and a single security market line. Without this
assumption, there will be numerous optimal risky portfolios and numerous
security market lines. Clearly, investors can process the same information in
a rational manner and arrive at different optimal risky portfolios.

3 Roll (1977).
4 See, for example, Fama and French (1992).
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Extensions to the CAPM

Given the limitations of the CAPM, it is not surprising that other models have been
proposed to address some of these limitations. These new models are not without
limitations of their own, which we will mention while discussing the models. We
divide the models into two categories—theoretical models and practical models—and
provide one example of each type.

Theoretical Models

Theoretical models are based on the same principle as the CAPM but expand the
number of risk factors. The best example of a theoretical model is the arbitrage pricing
theory (APT), which was developed by Stephen Ross.” Like the CAPM, APT proposes
a linear relationship between expected return and risk:

where
E(Rp) = the expected return of portfolio p
Ry = the risk-free rate

A; = the risk premium (expected return in excess of the risk-free rate) for fac-
tor j

Bp J= the sensitivity of the portfolio to factor j
K = the number of risk factors

Unlike the CAPM, however, APT allows numerous risk factors—as many as are
relevant to a particular asset. Moreover, other than the risk-free rate, the risk factors
need not be common and may vary from one asset to another. A no-arbitrage con-
dition in asset markets is used to determine the risk factors and estimate betas for
the risk factors.

Although it is theoretically elegant, flexible, and superior to the CAPM, APT is
not commonly used in practice because it does not specify any of the risk factors
and it becomes difficult to identify risk factors and estimate betas for each asset in a
portfolio. So from a practical standpoint, the CAPM is preferred to APT.

Practical Models

If beta risk in the CAPM does not explain returns, which factors do? Practical models
seek to answer this question through extensive research. As mentioned in Section
3.2.1, the best example of such a model is the four-factor model proposed by Fama
and French (1992) and Carhart (1997).

Based on an analysis of the relationship between past returns and a variety of
different factors, Fama and French (1992) proposed that three factors seem to explain
asset returns better than just systematic risk. Those three factors are relative size,
relative book-to-market value, and beta of the asset. With Carhart’s (1997) addition
of relative past stock returns, the model can be written as follows:

E(Ry) = o+ BiprMK T, + B sy SMB, + B pingg HML,+ B, 1pp UMD,

5 Ross (1976).
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where
E(R;) = the return on an asset in excess of the one-month T-bill return
MKT = the excess return on the market portfolio

SMB = the difference in returns between small-capitalization stocks and
large-capitalization stocks (size)

HML = the difference in returns between high-book-to-market stocks and
low-book-to-market stocks (value versus growth)

UMD = the difference in returns of the prior year’s winners and losers
(momentum)

Historical analysis shows that the coefficient on MKT is not significantly different
from zero, which implies that stock return is unrelated to the market. The factors
that explain stock returns are size (smaller companies outperform larger companies),
book-to-market ratio (value companies outperform glamour companies), and momen-
tum (past winners outperform past losers).

The four-factor model has been found to predict asset returns much better than
the CAPM and is extensively used in estimating returns for US stocks.

Two observations are in order. First, the model is not underpinned by a theory of
market equilibrium, as is the case for the CAPM. Second, there is no assurance that
the model will continue to work well in the future.

PORTFOLIO PERFORMANCE APPRAISAL MEASURES

] calculate and interpret the Sharpe ratio, Treynor ratio, M2, and
Jensen’s alpha

In the investment industry, performance evaluation refers to the measurement,
attribution, and appraisal of investment results. In particular, performance evaluation
provides information about the return and risk of investment portfolios over specified
investment period(s). By providing accurate data and analysis on investment decisions
and their consequences, performance evaluation allows portfolio managers to take
corrective measures to improve investment decision-making and management pro-
cesses. Performance evaluation information helps in understanding and controlling
investment risk and should, therefore, lead to improved risk management. Performance
evaluation seeks to answer the following questions:

= What was the investment portfolio’s past performance, and what may be
expected in the future?

Answering this question is the subject of performance measurement. Performance
measurement is concerned with the measurement of return and risk.

=  How did the investment portfolio produce its observed performance, and
what are the expected sources of expected future performance?
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Answering this question is the subject of performance attribution. Performance
attribution is concerned with identifying and quantifying the sources of performance

of a portfolio.

= Was the observed investment portfolio’s performance the result of invest-
ment skill or luck?

Answering this question is the subject of performance appraisal. Performance
appraisal is concerned with identifying and measuring investment skill.

The information provided by performance evaluation is of great interest to all
stakeholders in the investment management process because of its value in evaluat-
ing the overall quality of the investment management process as well as individual
investment decisions.

In this reading, performance appraisal is based only on the CAPM. However, it is
easy to extend this analysis to multi-factor models that may include industry or other
special factors. Four ratios are commonly used in performance appraisal.

The Sharpe Ratio

Performance has two components, risk and return. Although return maximization is
a laudable objective, comparing just the return of a portfolio with that of the market
is not sufficient. Because investors are risk averse, they will require compensation for
higher risk in the form of higher returns. A commonly used measure of performance
is the Sharpe ratio, which is defined as the portfolio’s risk premium divided by its
risk. An appealing feature of the Sharpe ratio is that its use can be justified on a the-
oretical ex ante (before the fact) basis and ex post (after the fact) values can easily be
determined by using readily available market data. The Sharpe ratio is also easy to
interpret, essentially being an efficiency ratio relating reward to risks taken. It is the
most widely recognized and used appraisal measure.

The equation below defines the ex ante Sharpe ratio in terms of three inputs: (1)
the portfolio’s expected return, E(Rp); (2) the risk-free rate of interest, Rf; and (3) the
portfolio’s ex ante standard deviation of returns (return volatility), 0, a quantitative
measure of total risk.

E(R,) —Rp

SR = —

The Sharpe ratio can also be used on an ex post basis to evaluate historical risk-adjusted
returns. Assume we have a sample of historical data that can be used to determine
the sample mean portfolio return, R  the standard deviation of the sample returns,
here denoted by G, (s, is a familiar notation in other contexts); and the sample mean
risk-free rate, R I The ex post (or realized or historical) Sharpe ratio can then be

determined by using the following:

SR =2~

Recalling the CAL from earlier in the reading, one can see that the Sharpe ratio, also
called the reward-to-variability ratio, is simply the slope of the capital allocation line.
Note, however, that the ratio uses the total risk of the portfolio, not its systematic risk.
The use of total risk is appropriate if the portfolio is an investor’s total portfolio—that
is, the investor does not own any other assets. Sharpe ratios of the market and other
portfolios can also be calculated in a similar manner. The portfolio with the highest
Sharpe ratio has the best risk-adjusted performance, and the one with the lowest
Sharpe ratio has the worst risk-adjusted performance, provided that the numerator
is positive for all comparison portfolios. If the numerator is negative, the ratio will be
less negative for riskier portfolios, resulting in incorrect rankings.
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The Sharpe ratio, however, suffers from two limitations. First, it uses total risk as
a measure of risk when only systematic risk is priced. Second, the ratio itself (e.g.,
0.2 or 0.3) is not informative. To rank portfolios, the Sharpe ratio of one portfolio
must be compared with the Sharpe ratio of another portfolio. Nonetheless, the ease
of computation makes the Sharpe ratio a popular tool.

The Treynor Ratio

The Treynor ratio is a simple extension of the Sharpe ratio and resolves the Sharpe
ratio’s first limitation by substituting beta (systematic risk) for total risk. The ex ante
and ex post Treynor ratios are provided below.

_ER) -k
e
TR = Fp:ﬁf

B

Just like the Sharpe ratio, the numerators must be positive for the Treynor ratio to
give meaningful results. In addition, the Treynor ratio does not work for negative-beta
assets—that is, the denominator must also be positive for obtaining correct estimates
and rankings. Although both the Sharpe and Treynor ratios allow for ranking of portfo-
lios, neither ratio gives any information about the economic significance of differences
in performance. For example, assume the Sharpe ratio of one portfolio is 0.75 and the
Sharpe ratio for another portfolio is 0.80. The second portfolio is superior, but is that
difference meaningful? In addition, we do not know whether either of the portfolios
is better than the passive market portfolio. The remaining two measures, M? and
Jensen’s alpha, attempt to address that problem by comparing portfolios while also
providing information about the extent of the overperformance or underperformance.

MZ2: Risk-Adjusted Performance (RAP)

M2 provides a measure of portfolio return that is adjusted for the total risk of the
portfolio relative to that of some benchmark. In 1997, Nobel Prize winner Franco
Modigliani and his granddaughter, Leah Modigliani, developed what they called a
risk-adjusted performance measure, or RAP. The RAP measure has since become
more commonly known as M? reflecting the Modigliani names. It is related to the
Sharpe ratio and ranks portfolios identically, but it has the useful advantage of being
denominated in familiar terms of percentage return advantage assuming the same
level of total risk as the market

M2 borrows from capital market theory by assuming a portfolio is leveraged or
de-leveraged until its volatility (as measured by standard deviation) matches that of
the market. This adjustment produces a portfolio-specific leverage ratio that equates
the portfolio’s risk to that of the market. The portfolio’s excess return times the lever-
age ratio plus the risk-free rate is then compared with the markets actual return to
determine whether the portfolio has outperformed or underperformed the market
on a risk-adjusted basis.

The equations below provide the ex ante and ex post formulas for M2, where o,
is the standard deviation of the market portfolio and ,,/0,, is the portfolio-specific
leverage ratio. Because the Sharpe ratio is defined as

%
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the equation shows that M? can be thought of as a rescaling of the Sharpe ratio that
allows for easier comparisons among different portfolios. The reason that M? and
Sharpe ratios rank portfolios identically is because, in a given time period—and for
any given comparison of the market portfolio—both the risk-free rate and the mar-
ket volatility are constant across all comparisons. Only the Sharpe ratio differs, so it
determines all rankings.

M2 = |E(R,) R+ R; = SR x 0, + Ry (ex ante)

—~ . _\85, —~
M2 = (R,- Rf)g+ R, = SR x&,,+ Ry (ex post)
For example, assume that Ff = 4.0%, FP = 14.0%, 617 = 25.0% and ¢, = 20.0%. The
Sharpe ratio is 0.4,

SR = 0.145.250.04 04,
and M2 is 12.0%, M2 = 0.4(0.2) + 0.04 = 0.12 = 12.0%. If the market return was 10%,
then the portfolio outperformed the market on a risk-adjusted basis by 12.0% - 10.0%
= 2.0%. This difference between the risk-adjusted performance of the portfolio and
the performance of the market is frequently referred to as M2 alpha.

The Sharpe ratio of the market portfolio is

o _ 0.10—-0.04

SR =""020

= 0.3. Comparing the Sharpe ratio of the portfolio with the Sharpe ratio of the
market portfolio shows that the fund outperformed the market. But the 2.0% differ-
ence between M2 and the market’s return tells us the risk-adjusted outperformance
as a percentage return.

Jensen’s Alpha

Like the Treynor ratio, Jensen’s alpha is based on systematic risk. We can measure a
portfolio’s systematic risk by estimating the market model, which is done by regress-
ing the portfolio’s daily return on the market’s daily return. The coefficient on the
market return is an estimate of the beta risk of the portfolio. We can calculate the
risk-adjusted return of the portfolio using the beta of the portfolio and the CAPM.
The difference between the actual portfolio return and the calculated risk-adjusted
return is a measure of the portfolio’s performance relative to the market portfolio and
is called Jensen’s alpha. By definition, «,,, of the market is zero. Jensen’s alpha is also
the vertical distance from the SML measuring the excess return for the same risk as
that of the market and is given by

U'p = Rp - {Rf+ BP[E(RWL)_ Rf]}

If the period is long, it may contain different risk-free rates, in which case R¢represents
the average risk-free rate. Furthermore, the returns in the equation are all realized,
actual returns. The sign of «,, indicates whether the portfolio has outperformed the
market. If o, is positive, then the portfolio has outperformed the market; if o, is
negative, the portfolio has underperformed the market. Jensen’s alpha is commonly
used for evaluating most institutional managers, pension funds, and mutual funds.
Values of alpha can be used to rank different managers and the performance of their
portfolios, as well as the magnitude of underperformance or overperformance. For
example, if a portfolio’s alpha is 2 percent and another portfolio’s alpha is 5 percent,
the second portfolio has outperformed the first portfolio by 3 percentage points and
the market by 5 percentage points. Jensen’s alpha is the maximum amount that you
should be willing to pay the manager to manage your money. As with other perfor-
mance appraisal measures, Jensen’s alpha has ex ante and ex post forms. The use
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context usually clarifies which one is being referred to. Where we want to underscore
a reference to ex post Jensen’s alpha based on an estimated beta, S, and an average

market return, the notation & » is used.

EXAMPLE 10

Portfolio Performance Evaluation

1. A British pension fund has employed three investment managers, each of
whom is responsible for investing in one-third of all asset classes so that the
pension fund has a well-diversified portfolio. Information about the manag-

ers is given below.

Manager Average Return 5] BA
X 10% 20% 1.1
Y 11 10 0.7
Z 12 25 0.6
Market (M) 9 19

Risk-free rate (Rf) 3

Calculate the expected return for each manager, based on using the aver-
age market return and the CAPM. Then also calculate for the managers (ex
post) Sharpe ratio, Treynor ratio, M2 alpha, and Jensen’s alpha. Analyze your
results and plot the returns and betas of these portfolios.

Solution:
In each case, the calculations are shown only for Manager X. All answers
are tabulated below. Note that the  of the market is 1 and the o and [ of the

risk-free rate are both zero.

Expected return:  E (Ry) = R+ fy [E(R,) —R] = 0.03+1.10
x (0.09-0.03) = 0.096 = 9.6%

R = T 010-003 _ (45

SR =—% 0.20

—~ R, R -

TR = xR 0.101 10.03 — 0.064
B '

—~ NG, — o~ _
M? = (Rx—Rf)&—+Rf = SR x6,,+R;
=0.35x0.19+0.03 = 0.0965 = 9.65%

Since the market return is 9%, M2 alpha is 0.65% (9.65% — 9%).

oy = Ry~ |[R;+Bx(R,—R;)| = 0.10~ 0.03 + 1.1 % 0.06)
=0.004 = 0.40%
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Exhibit 8: Measures of Portfolio Performance Evaluation

A~

Manager Ri o Bi E(R)) Sharpe Ratio Treynor Ratio M2 alpha a;
X 10.0% 20.0% 1.10 9.6% 0.35 0.064 0.65% 0.40%
Y 11.0 10.0 0.70 7.2 0.80 0.114 9.20 3.80
Z 12.0 25.0 0.60 6.6 0.36 0.150 0.84 5.40
M 9.0 19.0 1.00 9.0 0.32 0.060 0.00 0.00
Rf 3.0 0.0 0.00 3.0 - - - 0.00

Let us begin with an analysis of the risk-free asset. Because the risk-free
asset has zero risk and a beta of zero, calculating the Sharpe ratio, Treynor
ratio, or M2 is not possible because they all require the portfolio risk in the
denominator. The risk-free asset’s alpha, however, is zero. Turning to the
market portfolio, we see that the absolute measures of performance, the
Sharpe ratio and the Treynor ratio, are positive for the market portfolio.
These ratios are positive as long as the portfolio earns a return that is in ex-
cess of that of the risk-free asset. M~ and & ; are performance measures rela-
tive to the market, so they are both equal to zero for the market portfolio.
All three managers have Sharpe and Treynor ratios greater than those of the
market, and all three managers’ M? alpha and q; are positive; therefore, the
pension fund should be satisfied with their performance. Among the three
managers, Manager X has the worst performance, irrespective of whether
total risk or systematic risk is considered for measuring performance. The
relative rankings are depicted in Exhibit 9.

Exhibit 9: Ranking of Portfolios by Performance Measure

Rank Sharpe Ratio  Treynor Ratio M2 alpha q;
1 Y Z Y Z
2 Z Y Z Y
3 X X X X
4 M M M M
5 - - - Ry

Comparing Y and Z, we can observe that Y performs much better than Z
when total risk is considered. Y has a Sharpe ratio of 0.80, compared with a
Sharpe ratio of 0.36 for Z. Similarly, M? alpha is higher for Y (9.20 percent)
than for Z (0.84 percent). In contrast, when systematic risk is used, Z out-
performs Y. The Treynor ratio is higher for Z (0.150) than for Y (0.114), and
Jensen’s alpha is also higher for Z (5.40 percent) than for Y (3.80 percent),
which indicates that Z has done a better job of generating excess return
relative to systematic risk than Y.

Exhibit 10 confirms these observations in that all three managers outper-
form the benchmark because all three points lie above the SML. Among the
three portfolios, Z performs the best when we consider risk-adjusted returns
because it is the point in Exhibit 10 that is located northwest relative to the
portfolios X and Y.
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Exhibit 10: Portfolios Along the SML
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When do we use total risk performance measures like the Sharpe ratio and
M2, and when do we use beta risk performance measures like the Treynor
ratio and Jensen’s alpha? Total risk is relevant for an investor when he or she
holds a portfolio that is not fully diversified, which is not a desirable port-
folio. In such cases, the Sharpe ratio and M? are appropriate performance
measures. Thus, if the pension fund were to choose only one fund manager
to manage all its assets, it should choose Manager Y. Performance measures
relative to beta risk—Treynor ratio and Jensen’s alpha—are relevant when
the investor holds a well-diversified portfolio with negligible diversifiable
risk. In other words, if the pension fund is well diversified and only the sys-
tematic risk of the portfolio matters, the fund should choose Manager Z.

The measures of performance evaluation assume that the market portfolio is the
correct benchmark. As a result, an error in the benchmark may cause the results
to be misleading. For example, evaluating a real estate fund against the S&P 500 is
incorrect because real estate has different characteristics than equity. In addition to
errors in benchmarking, errors could occur in the measurement of risk and return of
the market portfolio and the portfolios being evaluated. Finally, many estimates are
based on historical data. Any projections based on such estimates assume that this
level of performance will continue in the future.

APPLICATIONS OF THE CAPM IN PORTFOLIO
CONSTRUCTION

] calculate and interpret the expected return of an asset using the
CAPM
] describe and demonstrate applications of the CAPM and the SML
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Applications of the CAPM in Portfolio Construction

This section introduces applications of the CAPM in portfolio construction. First,
the security characteristic line, which graphically indicates ex post Jensen’s alpha,
is described. If we relax the assumption that investors have the same expectations
about risk and return, a positive Jensen’s alpha can be interpreted as an indication of
superior information or investment ability. The section on security selection covers
that possibility. The last section summarizes how the CAPM and related concepts can
be applied to portfolio construction.

Security Characteristic Line

Similar to the SML, we can draw a security characteristic line (SCL) for a security.
The SCL is a plot of the excess return of the security on the excess return of the market.
In Exhibit 8, Jensen’s alpha is the intercept and the beta is the slope. The equation of
the line can be obtained by rearranging the terms in the expression for Jensen’s alpha
and replacing the subscript p with i:

R;—Ry=a; + B(R,, — R
As an example, the SCL is drawn in Exhibit 11 using Manager X’s portfolio from

Exhibit 8. The security characteristic line can also be estimated by regressing the
excess security return, R; — R5 on the excess market return, R,,, — R

Exhibit 11: The Security Characteristic Line

=
5
-4
2
@
at
< PR -R
v Excess Market Return
Security Selection

When discussing the CAPM, we assumed that investors have homogeneous expecta-
tions and are rational, risk-averse, utility-maximizing investors. With these assump-
tions, we were able to state that all investors assign the same value to all assets and,
therefore, have the same optimal risky portfolio, which is the market portfolio. In
other words, we assumed that there is commonality among beliefs about an asset’s
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future cash flows and the required rate of return. Given the required rate of return,
we can discount the future cash flows of the asset to arrive at its current value, or
price, which is agreed upon by all or most investors.

In this section, we introduce heterogeneity in beliefs of investors. Because inves-
tors are price takers, it is assumed that such heterogeneity does not significantly
affect the market price of an asset. The difference in beliefs can relate to future cash
flows, the systematic risk of the asset, or both. Because the current price of an asset
is the discounted value of the future cash flows, the difference in beliefs could result
in an investor-estimated price that is different from the CAPM-calculated price. The
CAPM-calculated price is the current market price because it reflects the beliefs of all
other investors in the market. If the investor-estimated current price is higher (lower)
than the market price, the asset is considered undervalued (overvalued). Therefore,
the CAPM is an effective tool for determining whether an asset is undervalued or
overvalued and whether an investor should buy or sell the asset.

Although portfolio performance evaluation is backward looking and security selec-
tion is forward looking, we can apply the concepts of portfolio evaluation to security
selection. The best measure to apply is Jensen’s alpha because it uses systematic risk
and is meaningful even on an absolute basis. A positive Jensen’s alpha indicates a
superior security, whereas a negative Jensen’s alpha indicates a security that is likely
to underperform the market when adjusted for risk.

Another way of presenting the same information is with the security market line.
Potential investors can plot a security’s expected return and beta against the SML
and use this relationship to decide whether the security is overvalued or undervalued
in the market.® Exhibit 12 shows a number of securities along with the SML. All
securities that reflect the consensus market view are points directly on the SML (i.e.,
properly valued). If a point representing the estimated return of an asset is above
the SML (Points A and C), the asset has a low level of risk relative to the amount of
expected return and would be a good choice for investment. In contrast, if the point
representing a particular asset is below the SML (Point B), the stock is considered
overvalued. Its return does not compensate for the level of risk and should not be
considered for investment. Of course, a short position in Asset B can be taken if short
selling is permitted.

6 In this reading, we do not consider transaction costs, which are important whenever deviations from
a passive portfolio are considered. Thus, the magnitude of undervaluation or overvaluation should be
considered in relation to transaction costs prior to making an investment decision.



© CFA Institute. For candidate use only. Not for distribution.
Applications of the CAPM in Portfolio Construction

Exhibit 12: Security Selection Using SML
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Implications of the CAPM for Portfolio Construction

Based on the CAPM, investors should hold a combination of the risk-free asset and the
market portfolio. The true market portfolio consists of a large number of securities,
and an investor would have to own all of them in order to be completely diversified.
Because owning all existing securities is not practical, in this section, we will consider
an alternate method of constructing a portfolio that may not require a large number
of securities and will still be sufficiently diversified. Exhibit 13 shows the reduction
in risk as we add more and more securities to a portfolio. As can be seen from the
exhibit, much of the nonsystematic risk can be diversified away in as few as 30 secu-
rities. These securities, however, should be randomly selected and represent different
asset classes for the portfolio to effectively diversify risk. Otherwise, one may be better
off using an index (e.g., the S&P 500 for a diversified large-cap equity portfolio and
other indexes for other asset classes).
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Exhibit 13: Diversification with Number of Stocks

Non-Systematic Variance

Total
Variance

------------------------------------------------------- Variance of Market Portfolio

Variance

Systematic Variance
v
I I l I I
T

Number of Stocks

Let’s begin constructing the optimal portfolio with a portfolio of securities like the
S&P 500. Although the S&P 500 is a portfolio of 500 securities, it is a good starting
point because it is readily available as a single security for trading. In contrast, it
represents only the large corporations that are traded on the US stock markets and,
therefore, does not encompass the global market entirely. Because the S&P 500 is the
base portfolio, however, we treat it is as the market for the CAPM.

Any security not included in the S&P 500 can be evaluated to determine whether it
should be integrated into the portfolio. That decision is based on the a; of the security,
which is calculated using the CAPM with the S&P 500 as the market portfolio. Note
that security i may not necessarily be priced incorrectly for it to have a non-zero a;;
a; can be positive merely because it is not well correlated with the S&P 500 and its
return is sufficient for the amount of systematic risk it contains. For example, assume
a new stock market, ABC, opens to foreign investors only and is being considered for
inclusion in the portfolio. We estimate ABC’s model parameters relative to the S&P
500 and find an o; of approximately 3 percent, with a 3; of 0.60. Because a; is positive,
ABC should be added to the portfolio. Securities with a significantly negative a; may
be short sold to maximize risk-adjusted return. For convenience, however, we will
assume that negative positions are not permitted in the portfolio.

In addition to the securities that are correctly priced but enter the portfolio because
of their risk—return superiority, securities already in the portfolio (S&P 500) may be
undervalued or overvalued based on investor expectations that are incongruent with
the market. Securities in the S&P 500 that are overvalued (negative «;) should be
dropped from the S&P 500 portfolio, if it is possible to exclude individual securities,
and positions in securities in the S&P 500 that are undervalued (positive a;) should
be increased.

This brings us to the next question: What should the relative weight of securities
in the portfolio be? Because we are concerned with maximizing risk-adjusted return,
securities with a higher o; should have a higher weight, and securities with greater
nonsystematic risk should be given less weight in the portfolio. A complete analysis
of portfolio optimization is beyond the scope of this reading, but the following
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principles are helpful. The weight in each nonmarket security should be proportional

to %l, where the denominator is the nonsystematic variance of security i. The total

Oei

weight of nonmarket securities in the portfolio is proportional to
N
2w
=1

N

2.2
Zwi O¢i
=1

The weight in the market portfolio is a function of
E(R,)
o2
The information ratio, % (i.e., alpha divided by nonsystematic risk), measures the
et
abnormal return per unit of risk added by the security to a well-diversified portfolio.
The larger the information ratio is, the more valuable the security.

EXAMPLE 11

Optimal Investor Portfolio with Heterogeneous Beliefs

A Japanese investor is holding the Nikkei 225 index, which is her version of the
market. She thinks that three stocks, P, Q, and R, which are not in the Nikkei
225, are undervalued and should form a part of her portfolio. She has the fol-
lowing information about the stocks, the Nikkei 225, and the risk-free rate (the
information is given as expected return, standard deviation, and beta):

P: 15%, 30%, 1.5
Q: 18%, 25%, 1.2
R: 16%, 23%, 1.1
Nikkei 225: 12%, 18%, 1.0

Risk-free rate: 2%, 0%, 0.0

1. Calculate Jensen’s alpha for P, Q, and R.

Solution:
Stock P’s a: R; — [Ry+ B{(R,, — R9] = 0.15 - (0.02 + 1.5 x 0.10) = -0.02
Stock Q’s a: R; — [Ry+ By(R,, — R)] = 0.18 — (0.02 + 1.2 x 0.10) = 0.04

Stock R’s o R; — [Ry+ B{R,, — R)] = 0.16 — (0.02 + 1.1 x 0.10) = 0.03

2. Calculate nonsystematic variance for P, Q, and R.

Solution:
Total variance = Systematic variance + Nonsystematic variance. From Sec-
tion 3.2.2, we write the equation as aezi = oiz - izorzn.

Stock P’s nonsystematic variance = (0.30 x 0.30) — (1.5 x 1.5 x 0.18 x 0.18) =
0.09 — 0.0729
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=0.0171

Stock Q’s nonsystematic variance = (0.25 x 0.25) — (1.2 x 1.2 x 0.18 x 0.18) =
0.0625 — 0.0467

=0.0158

Stock R’s nonsystematic variance = (0.23 x 0.23) — (1.1 x 1.1 X 0.18 x 0.18) =
0.0529 — 0.0392

=0.0137

3. Should any of the three stocks be included in the portfolio? If so, which
stock should have the highest weight in the portfolio?

Solution:

Stock P has a negative a and should not be included in the portfolio, unless
a negative position can be assumed through short selling. Stocks Q and R
have a positive a; therefore, they should be included in the portfolio with
positive weights.

The relative weight of Q is 0.04/0.0158 = 2.53.

The relative weight of R is 0.03/0.0137 = 2.19.

Stock Q will have the largest weight among the nonmarket securities to be
added to the portfolio. In relative terms, the weight of Q will be 15.5 percent
greater than the weight of R (2.53/2.19 = 1.155). As the number of securities
increases, the analysis becomes more complex. However, the contribution
of each additional security toward improvement in the risk—return trade-
off will decrease and eventually disappear, resulting in a well-diversified
portfolio.

SUMMARY

In this reading, we discussed the capital asset pricing model in detail and covered
related topics such as the capital market line. The reading began with an interpretation
of the CML, uses of the market portfolio as a passive management strategy, and lever-
aging of the market portfolio to obtain a higher expected return. Next, we discussed
systematic and nonsystematic risk and why one should not expect to be compensated
for taking on nonsystematic risk. The discussion of systematic and nonsystematic risk
was followed by an introduction to beta and return-generating models. This broad
topic was then broken down into a discussion of the CAPM and, more specifically, the
relationship between beta and expected return. The final section included applications
of the CAPM to capital budgeting, portfolio performance evaluation, and security
selection. The highlights of the reading are as follows:

= The capital market line is a special case of the capital allocation line, where
the efficient portfolio is the market portfolio.

= Obtaining a unique optimal risky portfolio is not possible if investors are
permitted to have heterogeneous beliefs because such beliefs will result in
heterogeneous asset prices.
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Applications of the CAPM in Portfolio Construction

Investors can leverage their portfolios by borrowing money and investing in
the market.

Systematic risk is the risk that affects the entire market or economy and is
not diversifiable.

Nonsystematic risk is local and can be diversified away by combining assets
with low correlations.

Beta risk, or systematic risk, is priced and earns a return, whereas nonsys-
tematic risk is not priced.

The expected return of an asset depends on its beta risk and can be com-
puted using the CAPM, which is given by E(R;) = Rf+ B;[E(R,,) — Rﬂ.

The security market line is an implementation of the CAPM and applies to
all securities, whether they are efficient or not.

Expected return from the CAPM can be used for making capital budgeting
decisions.

Portfolios can be evaluated by several CAPM-based measures, such as the
Sharpe ratio, the Treynor ratio, M2, and Jensen’s alpha.

The SML can assist in security selection and optimal portfolio construction.

By successfully understanding the content of this reading, you should feel comfort-
able decomposing total variance into systematic and nonsystematic variance, analyzing
beta risk, using the CAPM, and evaluating portfolios and individual securities.
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PRACTICE PROBLEMS

1. The line depicting the total risk and expected return of portfolio combinations of
a risk-free asset and any risky asset is the:

A. security market line.
B. capital allocation line.

(. security characteristic line.

2. The portfolio of a risk-free asset and a risky asset has a better risk-return tradeoff
than investing in only one asset type because the correlation between the
risk-free asset and the risky asset is equal to:

A. -1.0.
B. 0.0.
¢ 1.0.

3. With respect to capital market theory, an investor’s optimal portfolio is the com-
bination of a risk-free asset and a risky asset with the highest:

A. expected return.
B. indifference curve.
C. capital allocation line slope.
4. Highly risk-averse investors will most likely invest the majority of their wealth in:
A. risky assets.
B. risk-free assets.

C. the optimal risky portfolio.

5. The capital market line (CML) is the graph of the risk and return of portfolio
combinations consisting of the risk-free asset and:

A. any risky portfolio.
B. the market portfolio.

C. the leveraged portfolio.

6. Which of the following statements most accurately defines the market portfolio
in capital market theory? The market portfolio consists of all:

A. risky assets.
B. tradable assets.
(. investable assets.

7. With respect to capital market theory, the optimal risky portfolio:

A. is the market portfolio.
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B. has the highest expected return.

C. has the lowest expected variance.

8. Relative to portfolios on the CML, any portfolio that plots above the CML is
considered:

A. inferior.
B. inefficient.

C. unachievable.

9. A portfolio on the capital market line with returns greater than the returns on the
market portfolio represents a(n):

A. lending portfolio.
B. borrowing portfolio.

C. unachievable portfolio.

10. With respect to the capital market line, a portfolio on the CML with returns less
than the returns on the market portfolio represents a(n):

A. lending portfolio.
B. borrowing portfolio.

C. unachievable portfolio.

11. Which of the following types of risk is most likely avoided by forming a diversi-
fied portfolio?

A. Total risk.
B. Systematic risk.
(. Nonsystematic risk.
12. Which of the following events is most likely an example of nonsystematic risk?
A. A decline in interest rates.
B. The resignation of chief executive officer.

C. An increase in the value of the US dollar.

13. With respect to the pricing of risk in capital market theory, which of the follow-
ing statements is most accurate?

A. All risk is priced.
B. Systematic risk is priced.

(. Nonsystematic risk is priced.

14. The sum of an asset’s systematic variance and its nonsystematic variance of re-
turns is equal to the asset’s:

A. beta.




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

B. total risk.

C. total variance.

The following information relates to questions
15-17

An analyst gathers the following information:

Correlation between

Expected Expected Security and the
Security Annual Return (%) Standard Deviation (%) Market
Security 1 11 25 0.6
Security 2 11 20 0.7
Security 3 14 20 0.8
Market 10 15 1.0

15. Which security has the highest total risk?
A. Security 1.

B. Security 2.
C. Security 3.
16. Which security has the highest beta measure?
A. Security 1.
B. Security 2.
(. Security 3.
17. Which security has the least amount of market risk?
A. Security 1.
B. Security 2.

(. Security 3.

18. With respect to return-generating models, the intercept term of the market mod-
el is the asset’s estimated:

A. Dbeta.
B. alpha.

C. variance.

19. With respect to return-generating models, the slope term of the market model is

m




112

Learning Module 2

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

20.

21.

22.

23.

24.

25.

Portfolio Risk and Return: Part I|

an estimate of the asset’s:

A. total risk.
B. systematic risk.

(. nonsystematic risk.

With respect to return-generating models, which of the following statements is
most accurate? Return-generating models are used to directly estimate the:

A. expected return of a security.
B. weights of securities in a portfolio.

(. parameters of the capital market line.

With respect to capital market theory, the average beta of all assets in the market
is:

A. less than 1.0.

B. equal to 1.0.

C. greater than 1.0.

With respect to the capital asset pricing model, the primary determinant of ex-
pected return of an individual asset is the:

A. asset’s beta.
B. market risk premium.

C. asset’s standard deviation.

With respect to the capital asset pricing model, which of the following values of
beta for an asset is most likely to have an expected return for the asset that is less
than the risk-free rate?

A. -05

B. 0.0

¢ 05

With respect to the capital asset pricing model, the market risk premium is:
A. less than the excess market return.

B. equal to the excess market return.

C. greater than the excess market return.

The graph of the capital asset pricing model is the:

A. capital market line.

B. security market line.

(. security characteristic line.
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26. With respect to capital market theory, correctly priced individual assets can be
plotted on the:

A. capital market line.
B. security market line.

C. capital allocation line.

The following information relates to questions
27-30

An analyst gathers the following information:

Expected
Security Standard Deviation (%) Beta
Security 1 25 1.50
Security 2 15 1.40
Security 3 20 1.60

27. With respect to the capital asset pricing model, if the expected market risk
premium is 6% and the risk-free rate is 3%, the expected return for Security 1 is
closest to:

A. 9.0%.
B. 12.0%.

¢ 13.5%.

28. With respect to the capital asset pricing model, if expected return for Security 2
is equal to 11.4% and the risk-free rate is 3%, the expected return for the market
is closest to:

A. 8.4%.
B. 9.0%.
¢ 10.3%.

29. With respect to the capital asset pricing model, if the expected market risk pre-
mium is 6% the security with the Zighest expected return is:

A. Security 1.
B. Security 2.

(. Security 3.

30. With respect to the capital asset pricing model, a decline in the expected market
return will have the greatest impact on the expected return of:

A. Security 1.
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B. Security 2.

(. Security 3.

31. With respect to capital market theory, which of the following statements best
describes the effect of the homogeneity assumption? Because all investors have
the same economic expectations of future cash flows for all assets, investors will
invest in:

A. the same optimal risky portfolio.
B. the Standard and Poor’s 500 Index.

(. assets with the same amount of risk.

32. With respect to capital market theory, which of the following assumptions allows
for the existence of the market portfolio? All investors:

A. are price takers.
B. have homogeneous expectations.

C. plan for the same, single holding period.

33. Three equity fund managers have performance records summarized in the fol-
lowing table:

Standard Deviation of

Mean Annual Return (%) Return (%)
Manager 1 14.38 10.53
Manager 2 9.25 6.35
Manager 3 13.10 8.23

Given a risk-free rate of return of 2.60%, which manager performed best based on

the Sharpe ratio?
A. Manager 1
B. Manager 2

(. Manager 3

34. Which of the following performance measures is consistent with the CAPM?
A. M2
B. Sharpe ratio.

C. Jensen’s alpha.

35. Which of the following performance measures does not require the measure to
be compared to another value?

A. Sharpe ratio.
B. Treynor ratio.

(. Jensen’s alpha.
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Practice Problems

36.

37.

38.

39.

40.

41.

Which of the following performance measures is most appropriate for an investor
who is not fully diversified?

A M2

B. Treynor ratio.

C. Jensen’s alpha.

The slope of the security characteristic line is an asset’s:
A. beta.

B. excess return.

(. risk premium.

Analysts who have estimated returns of an asset to be greater than the expected
returns generated by the capital asset pricing model should consider the asset to
be:

A. overvalued.
B. undervalued.

(. properly valued.

The intercept of the best fit line formed by plotting the excess returns of a manag-
er’s portfolio on the excess returns of the market is best described as Jensen’s:

A. beta.
B. ratio.

C. alpha.

Portfolio managers who are maximizing risk-adjusted returns will seek to invest
more in securities with:

A. lower values of Jensen’s alpha.
B. values of Jensen’s alpha equal to 0.

C. higher values of Jensen’s alpha.

Portfolio managers, who are maximizing risk-adjusted returns, will seek to invest
less in securities with:

A. lower values for nonsystematic variance.
B. values of nonsystematic variance equal to 0.

C. higher values for nonsystematic variance.
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10.

11.

12.

13.

Portfolio Risk and Return: Part I|

SOLUTIONS

B is correct. A capital allocation line (CAL) plots the expected return and total
risk of combinations of the risk-free asset and a risky asset (or a portfolio of risky
assets).

B is correct. A portfolio of the risk-free asset and a risky asset or a portfolio of
risky assets can result in a better risk-return tradeoff than an investment in only
one type of an asset, because the risk-free asset has zero correlation with the
risky asset.

B is correct. Investors will have different optimal portfolios depending on their
indifference curves. The optimal portfolio for each investor is the one with high-
est utility; that is, where the CAL is tangent to the individual investor’s highest
possible indifference curve.

B is correct. Although the optimal risky portfolio is the market portfolio, highly
risk-averse investors choose to invest most of their wealth in the risk-free asset.

B is correct. Although the capital allocation line includes all possible combina-
tions of the risk-free asset and any risky portfolio, the capital market line is a
special case of the capital allocation line, which uses the market portfolio as the
optimal risky portfolio.

A is correct. The market includes all risky assets, or anything that has value; how-
ever, not all assets are tradable, and not all tradable assets are investable.

A is correct. The optimal risky portfolio is the market portfolio. Capital market
theory assumes that investors have homogeneous expectations, which means that
all investors analyze securities in the same way and are rational. That is, investors
use the same probability distributions, use the same inputs for future cash flows,
and arrive at the same valuations. Because their valuations of all assets are iden-
tical, all investors will invest in the same optimal risky portfolio (i.e., the market
portfolio).

Cis correct. Theoretically, any point above the CML is not achievable and any
point below the CML is dominated by and inferior to any point on the CML.

B is correct. As one moves further to the right of point M on the capital market
line, an increasing amount of borrowed money is being invested in the market
portfolio. This means that there is negative investment in the risk-free asset,
which is referred to as a leveraged position in the risky portfolio.

A is correct. The combinations of the risk-free asset and the market portfolio
on the CML where returns are less than the returns on the market portfolio are
termed ‘lending’ portfolios.

C is correct. Investors are capable of avoiding nonsystematic risk by forming a
portfolio of assets that are not highly correlated with one another, thereby reduc-
ing total risk and being exposed only to systematic risk.

B is correct. Nonsystematic risk is specific to a firm, whereas systematic risk
affects the entire economy.

B is correct. Only systematic risk is priced. Investors do not receive any return for
accepting nonsystematic or diversifiable risk.
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

C is correct. The sum of systematic variance and nonsystematic variance equals
the total variance of the asset. References to total risk as the sum of systematic
risk and nonsystematic risk refer to variance, not to risk.

A is correct. Security 1 has the highest total risk = 0.25 compared to Security 2
and Security 3 with a total risk of 0.20.

Cis correct. Security 3 has the highest beta value;

_P3m%3 _ (0.80) (20%)
1.07 = [ - 15%

compared to Security 1 and Security 2 with beta values of 1.00 and 0.93,
respectively.
B is correct. Security 2 has the lowest beta value;

_Pam%2 _ (0.70) 20%)
0.93 ==5—= = g

compared to Security 1 and 3 with beta values of 1.00 and 1.07, respectively.

B is correct. In the market model, R; = o; + B;R,,, + e;, the intercept, a;, and slope
coefficient, B;, are estimated using historical security and market returns.

B is correct. In the market model, R; = a; + B;R,, + e;, the slope coefficient, 3;, is
an estimate of the asset’s systematic or market risk.

A is correct. In the market model, R; = a; + B;R,,, + ¢, the intercept, a;, and slope
coefficient, ;, are estimated using historical security and market returns. These
parameter estimates then are used to predict firm-specific returns that a security
may earn in a future period.

B is correct. The average beta of all assets in the market, by definition, is equal to
1.0.

A is correct. The CAPM shows that the primary determinant of expected return
for an individual asset is its beta, or how well the asset correlates with the market.

A is correct. If an asset’s beta is negative, the required return will be less than the
risk-free rate in the CAPM. When combined with a positive market return, the
asset reduces the risk of the overall portfolio, which makes the asset very valu-
able. Insurance is an example of a negative beta asset.

B is correct. In the CAPM, the market risk premium is the difference between
the return on the market and the risk-free rate, which is the same as the return in
excess of the market return.

B is correct. The security market line (SML) is a graphical representation of the
capital asset pricing model, with beta risk on the x-axis and expected return on
the y-axis.

B is correct. The security market line applies to any security, efficient or not. The
CAL and the CML use the total risk of the asset (or portfolio of assets) rather
than its systematic risk, which is the only risk that is priced.

B is correct. The expected return of Security 1, using the CAPM, is 12.0% = 3% +
1.5(6%); E(R;) = Rf+ B,[E(R,,) — Rf].

B is correct. The expected risk premium for Security 2 is 8.4%, (11.4% - 3%), indi-
cates that the expected market risk premium is 6%; therefore, since the risk-free

117




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

118 Learning Module 2

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Portfolio Risk and Return: Part I|

rate is 3% the expected rate of return for the market is 9%. That is, using the
CAPM, E(R;) = Re+ BE(R,,) — R, 11.4% = 3% + 1.4(X%), where X% = (11.4% -
3%)/1.4 = 6.0% = market risk premium.

C is correct. Security 3 has the highest beta; thus, regardless of the value for the
risk-free rate, Security 3 will have the highest expected return:

E(R;) = Rp+ BER,,) - R

C is correct. Security 3 has the highest beta; thus, regardless of the risk-free rate
the expected return of Security 3 will be most sensitive to a change in the expect-
ed market return.

A is correct. The homogeneity assumption refers to all investors having the
same economic expectation of future cash flows. If all investors have the same
expectations, then all investors should invest in the same optimal risky portfolio,
therefore implying the existence of only one optimal portfolio (i.e., the market
portfolio).

B is correct. The homogeneous expectations assumption means that all investors
analyze securities in the same way and are rational. That is, they use the same
probability distributions, use the same inputs for future cash flows, and arrive

at the same valuations. Because their valuation of all assets is identical, they will
generate the same optimal risky portfolio, which is the market portfolio.

C is correct. The Sharpe ratio (§I\{) is the mean excess portfolio return per unit
of risk, where a higher Sharpe ratio indicates better performance:

Rpy=Ry  1438-2.60

SRy =—%, = 10 - L2
R,~R,

& _ B R 925-260 _

SRy = 5~ = 25530 < Los
R,-R

o _ B R 1310-260 _

SRy =y = B2 < 108

C is correct. Jensen’s alpha adjusts for systematic risk, and M? and the Sharpe
Ratio adjust for total risk.

Cis correct. The sign of Jensen’s alpha indicates whether or not the portfolio has
outperformed the market. If alpha is positive, the portfolio has outperformed the
market; if alpha is negative, the portfolio has underperformed the market.

A is the correct. M? adjusts for risk using standard deviation (i.e., total risk).

A is correct. The security characteristic line is a plot of the excess return of the
security on the excess return of the market. In such a graph, Jensen’s alpha is the
intercept and the beta is the slope.

B is correct. If the estimated return of an asset is above the SML (the expected re-
turn), the asset has a lower level of risk relative to the amount of expected return
and would be a good choice for investment (i.e., undervalued).

C is correct. This is because of the plot of the excess return of the security on the
excess return of the market. In such a graph, Jensen’s alpha is the intercept and
the beta is the slope.
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40. C is correct. Since managers are concerned with maximizing risk-adjusted
returns, securities with a higher value of Jensen’s alpha, a;, should have a higher
weight.

41. C is correct. Since managers are concerned with maximizing risk-adjusted
returns, securities with greater nonsystematic risk should be given less weight in
the portfolio.
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LEARNING MODULE

Organizational Forms, Corporate
Issuer Features, and Ownership

LEARNING OUTCOMES

Mastery | The candidate should be able to:

] compare the organizational forms of businesses
] describe key features of corporate issuers
] compare publicly and privately owned corporate issuers

INTRODUCTION

This learning module introduces the Corporate Issuers topic area, which covers the
fundamentals of how corporations are organized and governed and how they make
operating, investing, and financing decisions. Financial analysts must have a strong
understanding of corporate issuers because they are the largest type of issuer in finan-
cial markets globally; many analysts are focused entirely on analyzing and investing
in their debt or equity instruments. In the first lesson of this module, we describe and
compare the legal organizational forms of businesses, emphasizing their similarities
and differences and important implications for investors. The second lesson focuses
on the corporate organizational form and its key features, such as the separation of
ownership and management, limited shareholder liability, access to financing, and tax
issues. In the final lesson, we compare privately held and public corporate issuers,
including the mechanisms of how corporate issuers go public and are taken private.

LEARNING MODULE OVERVIEW %

= Businesses are legally organized as sole proprietorships,
partnerships, or limited companies, which differ by several
attributes, including legal identity, owner—manager relations, owner
liability, taxation, and access to financing. In practice, organizational
forms are jurisdiction specific; our focus is on common characteristics.

= The limited company form, often known as the corporation, offers
advantages over the other two forms by improving the ability to raise
capital, through limited shareholder liability, the separation of own-
ership and management, and fewer restrictions on the number of
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owners and transferring ownership. In most jurisdictions, there are
two types of limited companies: private limited companies and public
limited companies.

= DPrivate limited companies tend to have some restrictions on own-
ership but pass-through taxation like partnerships. Public limited
companies have no ownership restrictions, but their income can be
taxed at both the company and shareholder level. While public lim-
ited companies do not have to go public by selling their shares on an
exchange, it is this form that is most suitable for becoming a publicly
traded company.

= Corporate shareholders elect a board of directors that appoints execu-
tive management to operate the company. Shareholders effect change
primarily through their ability to replace directors.

= Corporations that seek external financing in financial markets, known
as corporate issuers, can utilize either public or private markets, and
these choices have implications for the liquidity and price transpar-
ency of the company’s securities, as well as its ability to raise future
financing and the degree to which it must disclose information.

= Corporate issuers can change their status from privately held to pub-
licly traded (or “listed”) through a variety of mechanisms, including
an initial public offering. Publicly traded issuers can be taken private
through several mechanisms, including a leveraged buyout.

= Shareholders of corporate issuers include not only individuals and
institutional investors, such as pension funds and mutual funds, but
also governments, non-profits, and other corporations.

LEARNING MODULE SELF-ASSESSMENT y

These initial questions are intended to help you gauge your current level
of understanding of this topic.

1. Fill in the two blanks below using the two of the following four possible
terms:

Sole proprietorship

General partnership

Limited partnership

Public limited company (corporation)

A likely has the greatest access to financing, while a
likely has the least access to financing.

Solution:

A public limited company (corporation) likely has the greatest access to
financing, while a sole proprietorship likely has the least access to financing.
A primary difference across organizational forms is access to financing to
fund investments. The sole proprietorship is limited to its individual owner’s
ability to invest her own money and borrowing capacity as an individual. At
the other end of the spectrum, a public limited company can access a broad
array of outside investors by issuing debt and/or equity securities.
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2. Which of the following organizational forms provides for the least owner
liability of business debts?

A. General partnership

B. Private limited company

C. Sole proprietorship
Solution:

B is correct. In both the sole proprietorship and general partnership forms
of organization, the owners are personally liable for all debts assumed by
the company. In a private limited company, owner (shareholder) liability is
limited to the value of their ownership stake.

3. Voting rights of a corporate issuer’s shareholders generally refer to which of
the following?

A. The ability of the corporation to vote in political elections
B. The direct ability to elect a chief executive officer of the company

C. The ability to elect members of the company’s board of directors
Solution:

Cis correct. The voting rights of shareholders generally allow them to elect
board members as well as vote on other matters outlined in the company’s
charter. The board of directors has the responsibility to hire (or retain) the
company’s chief executive officer (CEO); thus, voting rights do not give
shareholders the direct ability to hire the CEO. Despite the status of a corpo-
ration as a distinct legal entity, this status does not provide voting rights in
political elections.

4. Explain how the following situation reflects double taxation on the corpo-
rate organizational form: The corporation pays a 21% tax rate on pre-tax
income of USD100 million. The corporation distributes USD10 million to its
shareholders. Individuals pay a 20% tax on dividend income.

Solution:

The corporation pays USD21 million in income taxes at the corporate level
and, collectively, the shareholders pay USD2 miillion in individual income
taxes on dividends received. In total, USD23 million in income taxes were
paid on the pre-tax income of USD100 million. Effectively, the USD10 mil-
lion paid as dividends was taxed twice, first as business income and again as
personal income.

5. True or false: The term “public” for a public corporate issuer means that the
company is wholly or partially owned by a government.

A. True
B. False
Solution:

B is correct. The statement is false because while a public corporate issuer
could be owned partly by a government, this condition is not necessary. The
term “public” refers only to the fact that a company’s equity securities are
traded on an exchange and thus are available for investment by the public.
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6. Fill in the blanks:

A public company’s shares can be exchanged on a ,
while a private company’s shares suffer from a lack of price

Solution:

A public company’s shares can be exchanged on a stock exchange, while a
private company’s shares suffer from a lack of price transparency.

ORGANIZATIONAL FORMS OF BUSINESSES

] compare the organizational forms of businesses

In most market economies, there are three general types of organization, each with
distinct purposes, stakeholders, and governing legal frameworks: for-profit orga-
nizations, known as businesses or companies; not-for-profit non-governmental
organizations, or simply non-profits; and governments.

The focus of this and subsequent modules are businesses, because financial ana-
lysts are important participants in the markets for their financial resources. However,
non-profits and governments often are investors in businesses, which will be covered
in later lessons. Governments as issuers of debt and other securities are covered in
modules on fixed income.

Organizational Forms of Businesses

Business owners choose a legal organizational form that defines how returns, risks,
and ownership and operational responsibilities are distributed. There are three general
forms common to most jurisdictions.

Exhibit 1: Organizational Forms of Businesses

Businesses Non-Profits Governments

The organizational forms of businesses differ by several attributes:
» Legal identity: Whether the business is legally considered a separate entity
or person apart from its owners

»  Owner—manager relationship: The relationship between the owner(s) of the
business and those who manage the business
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= Owner liability: The extent to which owners are personally legally liable for
actions or debts undertaken by the business

= Taxation: The treatment of business profits or losses for tax purposes

m  Access to financing: The ability to raise capital to fund expansion and distrib-
ute risks

Every jurisdiction has its own specific versions and variants of organizational forms,
including different names for them. We are not attempting to provide an exhaustive
treatment of jurisdictional specifics; rather, we provide the general and common
attributes that analysts must know to ask the right questions in their own research
on specific investment candidates and business cases.

Sole Trader or Proprietorship

The simplest organizational form is the sole trader or proprietorship, shown in Exhibit
2. In a sole proprietorship, the owner provides the capital needed to start and operate
the business and retains full control over management, while participating fully in
the firm’s financial returns and risks. In some jurisdictions, this form is the default
form, requiring no formal legal registration, and is dissolved when the owner ceases
business activity or dies.

Exhibit 2: Sole Trader or Proprietorship

Sole

Proprietorship

Unlimited Individual controls
liability business operations

Individual

An example of a sole proprietorship is a family-owned business. The individual owner
usually uses savings or a personal loan to start the business and to run daily operations
and retains full management control. The owner retains all return (profits), which is
taxed as personal income, and is personally responsible for losses and obligations of
the business, such as debts.

While sole proprietorships comprise the largest number of businesses in most
market economies and are preferred by small business owners for their simplicity
and flexibility, their growth is constrained by an owner’s ability to access financing,
assume risk, and serve as the sole owner.

Partnerships

Partnerships allow multiple owners to pool their resources and share business risk
and return. There are three common types in most jurisdictions: general partnerships,
limited partnerships, and limited liability partnerships.

A general partnership, shown in Exhibit 3, has two or more owners called partners
or general partners (GPs). General partnerships are like sole proprietorships, with the
important distinction that they allow for additional resources to be brought into the
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business by the additional owners, along with the sharing of business risk and return.
Partnerships are often formed and governed by a written partnership agreement that
outlines specific partner roles and responsibilities and the sharing of profits, losses,
and obligations. However, a written agreement is not required; partnerships can be
formed verbally or incidentally through actions.

EHEIE]
Partnership

Unlimited Shared control of
liability business operations

AN
- -

Examples of general partnerships include service businesses, such as builders or
contractors, and joint ventures of multiple businesses. Such businesses have a small
number of partners who usually contribute equal or similar amounts of capital. The
partners bring complementary expertise, such as expertise in business development,
financial acumen, operations, or legal/compliance, and they share responsibility in
running the business. All profits, losses, and risks of the business are collectively
assumed and shared by the partners. If one partner is unable to pay his share of the
business’s debts, the remaining partners are fully liable. As with a sole proprietorship,
potential for growth is limited by the partners’ ability to source financing and expertise
and their collective risk tolerance because the partners are still personally liable for
business losses and debt.

Exhibit 4 shows a type of partnership called a limited partnership, which addresses
some of the shortcomings of general partnerships. In a limited partnership, there must
be at least one general partner (GP) with unlimited liability that often manages the
business. Remaining partners, however, called limited partners (LPs), have limited
liability, meaning their losses are limited to the size of their investment in the limited
partnership, and may not have any management responsibilities. With limited liability,
personal assets are considered separate and thus protected from the obligations of the
business. All partners are entitled to a share of the profits and losses as specified in
the partnership agreement, with GPs typically receiving a larger portion in exchange
for their greater risk and personal liability. Partnership agreements are customized
and negotiated by the partners and can be highly complex, with multiple partnership
tiers that have varying profit and loss sharing arrangements.
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Exhibit 4: Limited Partnership

Limited Partnership

Greater Less
management ... Unlimited management ... Limited
responsibility liability responsibility liability

General Partner Limited Partner Limited Partner Limited Partner

In a limited partnership, while financial risk and reward are shared, such resources
as capital and expertise are typically limited to what the partners can contribute, and
limited partners usually grant managerial responsibilities to the GP, which entails risk.
Partnership agreements are customized and often limit the transferability of ownership
interest or expansion beyond a small group of partners. Like sole proprietorships,
partnerships are typically pass-through businesses for tax purposes. Pass-through
businesses are not taxed at the entity level, passing on all their profits or losses to
the partners who are taxed personally. Business income from these entities is passed
through and taxed regardless of whether income was actually distributed or retained
in the partnership and reinvested.

In some jurisdictions, there is a special form of limited partnership known as a
limited liability partnership (LLP), which does not require a general partner and is
instead composed entirely of limited partners, thus resolving the risk of unlimited
liability for the GP. Instead, all partners have limited liability, and the partners share in
management responsibilities, typically appointing one or more partners as managing
partners. In some jurisdictions, such as the United States, LLPs are permitted only
for professional services firms, such as law, accounting, engineering, and architecture,
and have limits on the number of partners and legal restrictions on equity investment.

Limited Companies

Finally, a limited company has many similarities to limited partnerships but includes
several more features that allow greater access to financing and expertise for growth.
In many jurisdictions, there are two types of limited companies: private limited com-
panies and public limited companies.

The private limited company is similar to a limited partnership. But the form
includes limited liability for all owners, improved transferability of ownership inter-
ests by dividing ownership into units called shares that are more easily tradeable,
and a distinction between owners and managers. Owners, known as shareholders
or members, elect a board of directors to manage the company and authorize any
distributions of profits to owners. Boards of directors typically appoint professional
managers. Private limited companies are known by many names in different juris-
dictions, including limited liability company (LLC) and S corporation in the United
States, G.K. in Japan, SARL in France, GmbH in Germany, and company with limited
liability in China.
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Exhibit 5: Organization of Limited Company

Shareholder Shareholder Shareholder Shareholder
Shareholder Shareholder Shareholder Shareholder
I

Board of Directors

I

In many jurisdictions, including the United States, private limited companies have
legal limits on the number of owners and require votes for transferring ownership
interest but are pass-through businesses (like LPs), meaning that taxes on business
income are paid only at the shareholder, not company, level.

Finally, public limited companies, often called corporations, are similar to private
limited companies but in most jurisdictions face no legal restrictions on the number
of owners or ownership transferability, while still featuring limited liability and sep-
aration of ownership and management. For these reasons, public limited companies
are the most suitable form for companies that seek to go public and are the dominant
organizational form globally by revenues and asset values. However, public limited
companies are disadvantaged in most jurisdictions compared to the other organiza-
tional forms in one respect: taxation. While other forms are taxed only on business
income and loss at the owner (personal) level, public limited companies are taxed at
the business level and again at the personal level if profits are distributed to share-
holders. But if profits are retained and reinvested in the company, the shareholder
level of tax does not apply, which makes this organizational form more suitable for
companies intending to retain profits to fund investment.

Public limited companies are known by different names in different jurisdictions,
including C-corporation in the United States, corporation in China, Société anonyme
in France, AG in Germany, and K.K. or stock company in Japan. Examples are numer-
ous, including most if not all well-known multinational companies.

EXAMPLE 1

Simon Property Group

Simon Property Group (“Simon”) is one of the largest owners of retail real
estate in the world, with over $33 billion in assets. Its assets primarily include
shopping centers in the United States and some retail properties in Europe and
Asia. Simon is organized in two layers, each with a distinct organizational form.
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Real Estate
Assets

Simon Property
Group L.P.

87%| | |13%

Simon Property .

Group Inc. (GP) Limited Partners
8% —m

o Other
92% Shareholders

The retail real estate assets are wholly owned by Simon Property Group
L.P, a limited partnership. Its partners include Simon Property Group Inc., the
general partner, and approximately 200 limited partners. The general partner
has full managerial responsibilities and unlimited liability and has an ownership
interest of 87% in the partnership.

Importantly, the general partner, Simon Property Group Inc,, is itself a
corporation. It is broadly owned by thousands of shareholders, including the
founding family, which owns 8% of shares. Simon Property Group Inc. has a
single asset: its partnership interest in Simon Property L.P.

Simon’s structure allows co-investing with limited partners, full management
control, and receiving most of the income from the assets, while benefiting
from broad access to financing, because while the GP has unlimited liability, its
shareholders have limited liability. Partnerships composed of entities with limited
liability, such as corporations, are common because they shield the ultimate
owners (in this case, shareholders of Simon Property Group Inc.) from business
risk but allow for the sharing of profit and loss in the underlying business.

The key distinctions between sole proprietorships, partnerships, and public limited
companies or corporations are outlined in Exhibit 6.

Exhibit 6: Features of Sole Proprietorships, Partnerships, and Corporations

Feature Sole Proprietor General Partnership Limited Partnership Corporation

Legal Identity No separate legal No separate legal No separate legal Separate legal entity
identity; extension identity; extension of  identity; extension of
of owner partner(s) partner(s)

Owner—Operator Owner operated Partners operated GP operated Board and management

Relationship operated

Owner Liability Sole unlimited Shared unlimited GP has unlimited lia- Limited liability
liability liability bility; LPs have limited

liability
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Feature Sole Proprietor General Partnership Limited Partnership Corporation
Taxation Pass-through: Pass-through: Profits ~ Pass-through: Profits Corporation income taxed;
Profits taxed as taxed as personal taxed as personal distributions (dividends)
personal income income income taxed as personal income
Access to Financing Limited by owner Limited by partner Limited by GP/LP Unbounded access to
access to capital access to capital access to capital capital, unlimited business
potential
EXAMPLE 2

How Are Investment Funds Organized?

Investment funds are pools of capital contributed by one or more investors for
earning returns and managing risks. Investment funds are like other companies
in a market economy: They hire professional management to invest capital,
sometimes with additional borrowed money;, in various assets to achieve return
objectives subject to risk constraints. Major differences between funds and other
companies include employing few people directly, primarily investing in financial
instruments rather than operating assets, diversification of assets, and having
specific rather than general objectives (e.g., exceed a benchmark rate of return).

Two common organizational forms for investment funds are corporations
and limited partnerships, as illustrated in the following two diagrams. When
organized as a corporation, fund investors hold shares that represent their
proportionate interests in the pool of underlying assets. When organized as a
limited partnership, fund investors hold partnership units that either represent
their proportionate interests in the pool of underlying assets or varying interests
of specific assets.
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Investment Fund Organized as a Corporation

Assets (Stocks, Bonds,

Manages assets Real Estate, etc.)

Fund Manager

(Separate Owns assets
Company)

Fund (Corporation)

Hires manager

Fund Board of Directors Owns shares in fund

Elects directors
Investor/Client Investor/Client
(Shareholder) (Shareholder)
Investor/Client Investor/Client
(Shareholder) (Shareholder)

Investment Fund Organized as a Limited Partnership

Assets
(Stocks, Bonds, Real
Estate, etc.)

Fund
(Limited Partnership)

Manages
assets

Investor/Client Investor/Client
(LP) ()
Investor/Client
(LP)

*In this structure, which will be discussed in greater detail later in the cur-
riculum in lessons on alternative investment, fund managers typically create a
wholly owned private limited company entity that serves as the GP to protect
the fund manager from unlimited liability.

Fund Manager

(GP)* Investor/Client

(LP)

QUESTION SET Ef

1. Identify two features that distinguish a general partnership from a
limited partnership.

Solution:

Owner—manager relationship: The management of a general partnership is
typically shared by the general partners, while in a limited partnership, the
general partner often exercises most managerial responsibilities.

Owner liability of business debts and obligations: In a general partnership,
the partners are personally legally liable for business debt and actions un-
dertaken by the company. In a limited partnership, only the general partner
faces personal liability; limited partners’ liability is limited to their invest-
ment in the partnership.
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2. Match the following business attributes with the most appropriate organiza-
tional form.

Business Attribute Organizational Form
A. Significant capital needs 1. Limited liability partnership
B. Single owner, desires simplicity 2. Corporation
C. Company provides professional 3. Sole proprietorship
services
Solution:

A. 2. Corporation

B. 3. Sole proprietorship

C. 1. Limited liability partnership

A company with significant capital needs will want broad access to fi-
nancing. In such a case, the corporate organizational form likely is most
appropriate.

For the single owner who desires simplicity, a sole proprietorship is a
suitable mechanism. In some jurisdictions, it is the “default” organizational
form and does not require registration.

Professional service companies, such as a law firm, require the owners to
have the skill sets to manage the company. A partnership structure is suit-
able, and a limited liability partnership structure allows for the partners to
share managerial control without any partner assuming unlimited liability.

3. If a company owner expects to have a significant need for financing, which
of the following organizational forms is the least appropriate choice?

A. Corporate
B. Partnership

C. Sole proprietorship
Solution:

Cis correct. A sole proprietorship is limited in financing to the owner’s
funds and by the amount the owner can borrow personally. A partnership
expands access to financing by adding owners, spreading risk, and adding
borrowing capacity. The corporate form provides for the broadest access to
financing because there are no limits to the number of shareholders and,
with limited liability, shareholders are relatively more comfortable with the
company borrowing.

4. Fill in the blanks in the following sentence:

liability is a benefit to the corporate organizational form,
but the form does face a possible disadvantage because of
taxation of distributed business income.

Solution:

Limited liability is a benefit to the corporate organizational form, but the
form does face a possible disadvantage because of double taxation of distrib-
uted business income.
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5. True or False: Partnerships are typically taxed at the entity level rather than
at the individual partner level.

A. True
B. False
Solution:

B is correct. Partnerships are typically pass-through entities, meaning that
business income earned by the partnership is passed through to the partners
according to the terms of partnership agreement, and each partner is taxed
at the personal level.

KEY FEATURES OF CORPORATE ISSUERS

] describe key features of corporate issuers

The prior lesson addressed several advantages of the corporate organizational form
over others, such as limited owner liability, owner—manager separation, and improved
access to external financing. In this lesson, we explore the features of corporations
in greater depth. Corporations that raise capital in the financial markets, known as
corporate issuers, are essential for financial analysts to understand, because they
raise more capital from investors than even governments worldwide.

Legal Identity

A corporation is a legal entity separate and distinct from its owners formed through
the filing of articles of incorporation with a regulatory authority. Corporations share
many of the rights and responsibilities of an individual and may engage in similar
activities. For example, a corporation can enter into contracts, hire employees, sue
and be sued, borrow and lend money, make investments, and pay taxes.

Large corporations frequently have business operations in many different geographic
regions and are subject to each regulatory jurisdiction where

= the company is incorporated,

= the business is conducted, and

= the company finances itself
and for such activities as

= registration,
= financial and non-financial reporting and disclosure, and

= capital market activities (issuance, trading, investment).

Owner-Manager Separation

A key feature of most corporations is the separation between those who own the
business (the shareholders) and those who operate it, as represented by the board of
directors and management. In a corporation, shareholders are largely removed from the
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day-to-day operations of the business. Instead, shareholders elect a board of directors
that, in turn, appoints executive-level management, such as the chief executive officer,
who is accountable for investing, financing, and operating decisions. Directors and
managers have a primary responsibility to act in the best interest of shareholders and,
indirectly, all stakeholders. The separation of ownership and management enables the
corporation to obtain financing from a larger universe of potential investors who do
not need (or want) to be involved in management.

If a board or management does not act in shareholders’ best interests, shareholders
can enact change through exercising voting rights attached to their shares—for exam-
ple, by voting to replace the board of directors—though this can take time. Influencing
operations or changing management outright using engagement and voting rights is
a strategy pursued by some investors and will be discussed in detail in later lessons.

Owner/Shareholder Liability

Risk is shared among all shareholders, who face limited liability. That is, the maxi-
mum amount shareholders can lose is what they have invested in the company (i.e.,
the value of their shares can fall to zero but no further), and they are not responsible
for the debts of the corporation unless they separately, specifically guarantee them.

Shareholders share in the risk and return of the company in proportion to their
share ownership unless the corporate charter specifies differently. Unlike partnerships,
ownership units are divided into shares of smaller unit size, allowing investors to more
easily purchase or sell ownership interests as represented by their shares. For example,
some issuers have more than 1 billion shares outstanding, meaning that ownership
interests are divided into extremely small increments. Additionally, some corporations
issue multiple types or classes of shares with different risk and return characteristics,
which will be discussed in a later lesson. Exhibit 7 shows the relationship between
owners and the corporation.

Exhibit 7: Corporate Shareholder Liability

Corporation

operational control

<

Y

Limited liability

External Financing

The separation between ownership and management allows corporations to access
external financing more easily than other business structures because purchasing a
share is the only requirement to become an owner. While more expensive to form and
operate than other forms, the corporate form is typically preferred when capital needs
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exceed what could be raised by an individual or small group of partners. Financing
may be provided by individuals or by institutions, such as mutual funds, pension
funds, banks, governments, non-profits, and other corporations.

Corporations are financed in two ways: with equity, by selling shares to investors
or reinvesting profits, and with borrowings, or debt, in the form of loans, bonds,
and leases. Equity investors (shareholders) have a right to receive any distributions
of profits, known as dividends, while debt must be repaid on a pre-specified date
in the future with interest. Equity or debt financing can be raised based on a private
contractual agreement between an issuer and investors or in the form of a security, a
standardized instrument that might be tradeable among investors on a public exchange,
which will be covered in the next lesson.

Exhibit 8 shows the relationship between debt and equity on a corporation’s balance
sheet and how these are related to its assets.

Exhibit 8: Financial and “Economic” Balance Sheet

| |

| |

I Short-Term |

Obligations
| | Debt and Other
Fi ial | | Fixed

inancia i
Balance | Short-Term Claims Long-Term | Obligations
Sheet | and Assets Obligations |

| |

| Long-Term . |

E

| Assets quity |

| |

| Claims: Obligations: |

| Suppliers Suppliers |

| Customers Customers |

| Employees Employees |

| Community Community |

| | .

| Internal and Internal and | Economic

External External Balance

I Governance Governance | Sheet

| |

L — — — e e e e e e — M —_— —_ — = d

While the “financial” balance sheet at the top of Exhibit 8 shows an issuer’s assets
(left-hand side) and its sources of financing (right-hand side) from short term to
long term measured in financial terms, other intangible or hard-to-quantify assets
or liabilities of a firm, such as the human capital associated with its employees and
supplier and customer relationships, are included on what may be referred to as an
issuer’s broader “economic” balance sheet.

Similarly, Exhibit 9 shows an issuer’s income statement and distinguishes between
its financial income or net income once fixed obligations have been met and its “eco-
nomic” profit, or return to a firm’s owners in excess of what they could have earned
elsewhere on different investments, known as their required rate of return on equity.
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Exhibit 9: Financial and “Economic” Income Statement

Financial
Income
Statement

Supplier and
Sales Costs

Employee Costs

Borrowing Costs

1
1

| |
| |
| |
| |
| 1
1 1
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1 1
1 1
1 1
1 1
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1 1
1 1
1 1
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1 1
1 1
1 "Economic" Profit is return 1
[ in excess of owners' [
: required rate of return :
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
| |
| 1
1 1
| |
| |
1

1

Net Income

Required Rate of
Equity Return

T

Retained
Earnings

Distributions to

Taxation

While taxation for corporations can differ greatly from country to country, the cor-
poration is ultimately subject to the tax authority and tax code governing the issuer’s
tax reporting, payment, and status. In most countries, corporations are taxed on
their profits. Taxable profits are usually not the same as profits reported on financial
statements, because tax codes and accounting standards differ.

In many countries, shareholders pay an additional tax on distributions (dividends)
that are passed on to them. This is referred to as the double taxation of corporate
profits. In some countries, shareholders do not pay a personal tax on dividends if the
corporation has paid tax previously on the earnings distributed to shareholders or
shareholders receive a personal tax credit for their proportional share of taxes paid
by the corporation. In other countries, corporations pay no tax at all or may face
different tax regimes within one country.
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EXAMPLE 3

Double Taxation of Corporate Profits

1. The French retail giant Auchan Holding generated pre-tax income of €838
million last year and paid corporate taxes of €264 million. Investors in
France also pay a 30% tax on dividends received. If Auchan had fully dis-
tributed its after-tax income to investors as a dividend and all its investors
are in France, what is the total tax rate as a percentage of Auchan’s pre-tax

income?
Solution:
Pre-Tax Income €838
Corporate Taxes (31.5%) €264
After-Tax Income €838 — €264
= €574
Distributed Dividend €574
Investor Dividend Tax (30%) €574 x 0.30
=€172.2
Total Tax Rate (€264 + €172.2)/€838
=52.1%

If the after-tax income of €574 million were paid to investors as a dividend,
investors would pay €172.2 million in personal taxes on the dividends
received. Total taxes paid would be €436.2 million (€264 million at the cor-
porate level plus €172.2 million at the personal level), resulting in a total tax
rate of 52.1%.

Despite the tax disadvantage illustrated in the prior example, the corporate form
remains attractive for several reasons. While corporate shareholders are taxed on
distributions, sole proprietors and partners are often taxed on all profits regardless of
whether they are distributed as dividends (exceptions exist with allowances for profit
reserves). This difference makes the corporate structure attractive to businesses that
expect to reinvest undistributed profits in, for example, additional capacity for growth.
Also, in jurisdictions where corporate tax rates are lower than personal income tax
rates, it can be advantageous to “store” profits in the business.

QUESTION SET [ y

1. Explain why the separation of ownership from management allows
for corporate issuers to have greater access to capital.

Solution:

By separating ownership from management responsibilities, corporations
can attract a broad range of owners, especially individuals and institutions,
who do not want to be involved in management but would like to participate
as investors.
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2. Fill in the blanks in the following sentence:

Limited liability of shareholders refers to the fact that the
amount shareholders may lose on their investment is the
paid to buy the shares.

Solution:

Limited liability of shareholders refers to the fact that the maximum amount
shareholders may lose on their investment is the price paid to buy the
shares.

3. In which of the following situations does the double taxation of the corpo-
rate organizational form matter the least?

A. The company expects to pay all its after-tax income as a dividend to
shareholders each year.

B. The company’s shareholders reside in a tax jurisdiction with a high tax
rate on dividend income.

(. The company is expecting to reinvest all its after-tax profits each year
into growth of the business.
Solution:

C is correct. Reinvestment of all profits implies that the company pays no
dividend to shareholders, and thus, no double taxation occurs.

A is incorrect. Double taxation occurs because dividend income is taxed at
both the corporate level and the shareholders’ personal levels. If all af-
ter-tax profits are distributed, shareholders are taxed twice on the business’s
income.

B is incorrect because a high tax rate on shareholders’ dividend income
received would be a strong impetus to retain profits, find alternative means
of distributing profits, or change the organizational form.

4. Referring to the Auchan Holding example in this lesson, calculate the
amount of the tax disadvantage (in euros) Auchan has in its corporate
form compared to if it were organized as a limited partnership. Recall
that Auchan’s pre-tax profit was €838 million, the corporate tax rate was
31.5%, the personal income tax rate was 30%, and all after-tax profits were
distributed.

Solution:

If Auchan were organized as a limited partnership, its pre-tax profit would
be passed through to the owner(s) and taxes would only be paid at the per-
sonal level. Thus, total taxes paid would be €251.4 million (= €838 million

x 0.30), or €184.8 million lower than total taxes paid under the corporate
organizational form, and this tax of €251.4 million would be paid regardless
of whether the partnership distributed the profit to partners.

5. Corporate issuers are characterized by all of the following except:

A. Corporate income is taxed at both the corporate and personal levels.
B. Owners do not need to be involved in management of the company.

(. The owners of the corporation are not legally distinct from the
corporation.
Solution:

C is correct. A corporation is a legally separate entity from its owners.




© CFA Institute. For candidate use only. Not for distribution.
Publicly vs. Privately Owned Corporate Issuers 141

A is incorrect because corporate income is taxed at both the corporate and
personal levels unless the company pays zero dividends.

B is incorrect because shareholders are not required to exercise manage-
ment control over the company. While in some cases, a large shareholder
may serve as senior management or be on the board of directors, most
shareholders do not take on management responsibilities.

PUBLICLY VS. PRIVATELY OWNED CORPORATE
ISSUERS

] compare publicly and privately owned corporate issuers

For corporations, “public” and “private” (or “listed” and “unlisted”) are often defined
by whether the company’s shares are listed and tradeable on an exchange. Somewhat
confusingly, this is different from the discussion of private and public limited companies
in an earlier lesson; most public or listed companies are public limited companies, but
public limited companies are not obliged to list their shares on an exchange.

Exhibit 10: Publicly vs. Privately Owned Limited Companies

Limited
Companies

Private Limited
Companies
(e.g. LLC, SARL,
GmbH, K.K.)

Public Limited
Companies
(Corporation)

Privately Owned

Publicly Owned
(listed on an
exchange)

An exchange, which for equities is referred to as a stock exchange, is a rules-based,
open access market venue where financial instruments are traded, with price and
volume transparency accessible by issuers, investors, and their intermediaries. In
addition to an exchange listing, primary features distinguishing public and private
companies include

= the ability to transfer ownership between investors,
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= the process of issuing new shares, and

= registration and disclosure requirements.

A pubilic (listed) company has some or all of its shares listed and traded on an
exchange. These shares may be widely held or involve a majority or controlling owner.
Shareholders may include individuals, employees, institutions on behalf of individuals
(e.g., pension funds), other corporations, governments, and non-profits. The shares that
are traded actively—and thus are not held by insiders, strategic investors, or sponsors
but are more freely available on exchanges—are known as an issuer’s free float. Free
float is often expressed as a percentage of total shares outstanding.

EXAMPLE 4

L'Oréal S.A., the world’s largest beauty company, is a French société anonyme,
or public limited company. It has been public since listing its shares on the Paris
Stock Market (now Euronext) in 1963. As of 31 December 2021, L'Oréal had
approximately 535 million shares outstanding.

L'Oréal’s shares are mostly owned by Francoise Bettencourt Meyers, her
family, and Nestlé (a large, listed Swiss consumer goods company), and the
remainder—the free float, approximately 44% of shares—is owned by institutional
investors, individual investors, and L'Oréal employees.

L'Oreal S.A. Share Ownership as of 31 December 2021

Bettencourt
Meyers Family
33%
Free Float
44%

Nestle
23%

Exchange Listing, Liquidity, and Price Transparency

An exchange listing allows ownership to be more easily transferred because inves-
tors transact directly with one another in the secondary market on the exchange. An
investor can become a shareholder in a public company by executing a buy order in
a brokerage account or reduce an ownership position by executing a sell order. This
can be done immediately for a relatively small number of shares in a liquid stock
or take longer for many shares in a company whose shares trade infrequently. An
exchange listing provides share price transparency, allowing investors to track how
a company’s value changes.
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Exhibit 11: Public Companies—Share Ownership Transfer

Public Corporation
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ON EXCHANGE TRADING
Parties trade with one another
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In contrast, the shares of a private company are not listed (do not trade on an
exchange), so no visible company valuation or share price transparency exists. This
makes ownership transfer between investors far more difficult than for a public com-
pany. A private company shareholder seeking to sell shares must find a willing buyer,
and the two parties must negotiate a price. Even then, the company may refuse the
transfer of ownership. Private company shareholders must exercise patience. Their
investment is usually locked up until the company is acquired for cash or shares by
another company or it goes public.

Private companies do, however, provide benefits that may outweigh the downside of
limited transferability of shares. Private companies typically have fewer shareholders,
meaning that controlling owners and management are accountable to fewer stake-
holders. Second, many early-stage companies are private. If successful, an investor in
their equity could earn high returns. Finally, private companies have few disclosure
requirements, which are costly to comply with, and there are few regulations and
costs associated with raising financing in private transactions. While some claim
that private status results in improved performance from greater focus on the long
term, as opposed to focusing on quarterly earnings and other short-term measures
associated with listed companies, the empirical evidence for short-termism among
listed companies is thin at best.!

Share Issuance

Corporate issuers may issue additional equity shares in the capital markets from time
to time. For a public issuer, these shares can be traded in the secondary market once
they’re issued. In contrast, private companies finance smaller amounts in the primary
market (private debt or equity) from fewer investors who typically have longer holding
periods. Exhibit 12 and Exhibit 13 illustrate differences in public and private company
share issuance and relative size of financing.

1 MarkJ. Roe, “Stock Market Short-Termism’s Impact,” European Corporate Governance Institute (ECGI)
Law Working Paper No. 426/2018, Harvard Public Law Working Paper No. 18-28 (22 October 2018).
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Exhibit 12: Public Companies: Share Issuance and Financing Access

Share
Issue
Share
Issue ¢
Share ¢
Share Issue

Issue
Share ¢

v
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Placement in secondary market

Public Company
Private Company

Exhibit 13: Private Companies Share Issuance and Financing Access

Private

i Private
Private Placement

Placement Placement

v

Private Company

Private company investors are typically invited to purchase shares in the company
through a private placement whose terms are outlined in a legal document (public
companies can also conduct private placements, subject to regulatory constraints).
Private company investors may be limited to qualified or so-called accredited inves-
tors or sophisticated investors, or those deemed to be able and willing by regulatory
authorities to assume the greater risk of a non-public offering.

Registration and Disclosure Requirements

Perhaps the defining attribute of public companies is transparency and disclosure.
Public companies must register with a regulatory authority and are subject to com-
pliance and reporting requirements. For example, companies with securities listed on
US exchanges (e.g., NYSE and NASDAQ) must file audited financial statements and
other information on a quarterly basis with the Securities and Exchange Commission
(SEC), which are then accessible to the public on the SEC’s EDGAR (Electronic
Data Gathering, Analysis, and Retrieval) system or on the company’s website. In the
European Union, financial statements must be reported in the EU’s standardized ESEF
(European Single Electronic Format) in the registry of domicile, at least semiannually.
Public companies’ annual reports regularly exceed 100 pages.

Besides qualitative information and financial reports, public companies must also
disclose major changes in the holding of voting rights and other information that may
affect security prices, such as management and director stock transactions. Significant
share purchases and sales by management may contain information for investors, such
as management’s confidence in exceeding expectations or leading to questions about
a company’s business strategy.
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Private companies are generally not subject to the same level of regulatory dis-
closures, although many rules pertain to both private and public companies (such
as prohibitions against fraud and the obligation to file corporate tax returns). While
not required, some private firms disclose pertinent information directly to owners
as well as lenders, especially if they hope to be able to raise additional financing in
the future. Exhibit 14 and Exhibit 15 compare typical entity relationships for public
and private companies.

Exhibit 14: Public Companies: Typical Entity Relationships

Mandated Shares trade

disclosures on exchange
_— -
: Stock
Regulator Public Company ST

Registration Meets exchange
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Exhibit 15: Private Companies: Typical Entity Relationships
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KNOWLEDGE CHECK [ f

1. Match the applicable company characteristic in the left column with
the category that best describes it (publicly held, privately held, both) on the

right).
Exchange listed Publicly held/Privately held/Both
Owner/manager overlaps Publicly held/Privately held/Both
Registered Publicly held/Privately held/Both
Share liquidity Publicly held/Privately held/Both
Non-financial disclosure required Publicly held/Privately held/Both
Negotiated debt and equity sales Publicly held/Privately held/Both

Solutions:
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Exchange listed Publicly held
Owner/manager overlaps Privately held
Registered Publicly held
Share liquidity Publicly held
Non-financial disclosure required Both
Negotiated debt and equity sales Privately held

Publicly held companies are most often listed on exchanges and required

to register shares. Their shares are typically liquid with minor ownership
overlap between management and shareholders. These companies must
make both financial and non-financial disclosures, and both their debt and
equity are typically traded on exchanges. Privately held companies are nei-
ther exchange listed nor usually subject to registration requirements. Share
issuance is less widely distributed, creating a greater chance of ownership
overlap between management and shareholders. Private company shares are
illiquid. Generally, these companies are required to make only non-financial
disclosures. The sale of their equity and debt is privately negotiated between
company insiders and capital providers.

Going from Private to Public

In the next example, we discuss a company’s change from a private company to a
public one.

EXAMPLE 5

The Story of Tesla

In 1997, engineer Martin Eberhard and computer scientist Marc Tarpenning
started a company called NuvoMedia to make an electronic book reader called
the Rocket eBook, a precursor to Amazon’s Kindle. Three years after it was
founded, NuvoMedia was sold for $187 million.

Soon after, the two entrepreneurs formed a new company focused on mak-
ing electric sports cars. They named the company Tesla Motors in honor of the
inventor Nikola Tesla, forming a corporation in 2003. As a high-risk, capital-in-
tensive endeavor, they used some of their new-found wealth and sought other
cofounders with expertise in electric vehicles and fundraising capabilities. Elon
Musk, an entrepreneur with a shared vision in the commercialization of electric
sports cars, joined the team, as did Ian Wright and J. B. Straubel, the company’s
chief technical officer.

In addition to investing $6.3 million in Tesla in 2004, making him the largest
shareholder, Musk helped raise money from venture capitalists. Musk became
CEO in 2008, the year Tesla released its first vehicle, the Roadster. In 2010, Musk
led Tesla’s initial public offering, which raised $226 million. Over the next several
years, Tesla shifted from sports cars to passenger vehicles, greatly expanding its
vehicle production and product line, and in 2016, it also entered the photovoltaics
market. In 2017, it changed its name from Tesla Motors to Tesla, Inc., to reflect
its diversification into energy storage. The company continued global expansion
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of automobile production, issuing several billion dollars in three secondary equity
offerings in 2020. Tesla moved its headquarters from California to Texas and
reached a $1 trillion market capitalization in 2021.

The evolution of Tesla, Inc., over less than 20 years of existence from a startup
to a firm among those with the largest market capitalization globally was assisted
by the flexibility of its organizational form as a corporation. Tesla was able to
obtain significant financing from both debt and equity investors and retain key
employees, including Musk, with equity-based compensation.

Private companies may become public companies (“go public”) in three ways: IPO,
direct listing, or acquisition.

Exhibit 16: Three Ways Private Companies Go Public

"Go Public"

Direct Listing Acquisition

Acquired by
Public
Company

Tesla Motors became a public company using an initial public offering (IPO). To
complete an IPO, companies must meet specific exchange listing requirements and
usually engage financial intermediaries known as investment banks to underwrite the
sale of new shares. Proceeds from the sale of new shares go to the issuing corporation,
and its shares begin trading on an exchange.

Private companies can also go public through a far less common method known
as a direct listing, which differs from an IPO in two important ways. A direct listing
does not involve an underwriter and no new shares are issued, so no capital is raised.
Instead, the company simply lists existing shares on an exchange at a price determined
by the market, and shares become available to the public as they are sold by existing
shareholders. Although direct listings, compared with IPOs, may take place more
quickly and at a lower cost, they are usually undertaken only by larger, more established
companies with a recognized brand, as in the following example.

EXAMPLE 6

In early 2018, Sweden-based music streaming company Spotify Technology SA
became the first foreign issuer to go public via direct listing on the New York
Stock Exchange (NYSE). Founded in 2006, Spotify secured multiple rounds of
venture capital equity financing and also raised debt prior to going public. Unlike
other private companies seeking to go public, Spotify was a well-known brand
and an established company, having entered the US market in 2011, with over
70 million global subscribers and over $5 billion in revenue during the prior
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year. When announcing its direct listing, Spotify said it chose this financing
route because it could list without diluting existing shareholders, offer liquidity
to existing shareholders, and provide equal access to buyers and sellers.

Alternatively, a private company may become public via an acquisition. This may
occur indirectly if the company is acquired by another that is already public. In such
cases, the acquiring company is usually larger, so an investor in the combined entity
has minimal exposure to the private company that was acquired.

Another means of going public via acquisition is through a special purpose
acquisition company (SPAC), which is a transaction like the reverse merger that
was popular in the 1990s and early 2000s. A SPAC is a shell company, often called a
“blank check” company, that exists solely for the purpose of acquiring an unspecified
private company sometime in the future. SPACs raise capital and go public through
an IPO. Proceeds are placed in a trust account and can be disbursed only to complete
an acquisition; otherwise, they must be returned to investors. SPACs are publicly
listed, often specialize in a particular industry, and have a finite time period, such as
18 months, to acquire a private company before proceeds are returned to investors.
While investors in a SPAC may not know which private company the SPAC will buy,
they may have expectations based on the SPAC executives involved or comments
these individuals have made in the media.

Once the SPAC completes the purchase of a private company, that company
becomes public. SPACs are replacing the formerly used reverse merger process of
going public, which typically used a dormant listed company with a previous business
and trading history.

KNOWLEDGE CHECK y

1. Match the method by which a private company can go public with
the most closely related term.

Going Public Method:
IPO “blank check,” existing shareholder, underwriter
Direct listing “blank check,” existing shareholder, underwriter
SPAC “blank check,” existing shareholder, underwriter
Solution:
IPO underwriter
Direct listing existing shareholder
SPAC “blank check”

An IPO is facilitated by investment banks that underwrite, or guarantee, the
offering. A direct listing does not involve an underwriter, and no new capital
is raised. Instead, the company is simply listed on an exchange, and shares
are sold by existing shareholders. A SPAC is a shell company often called a
“blank check” company because it exists solely for the purpose of acquiring
an unspecified private company sometime in the future.
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2. True or false: Accredited investors are the capital providers qualified by
regulators to invest in public companies. Justify your answer.
Solution:

The statement is false. Accredited investors are judged by regulators to have
the sophistication for understanding and assuming the risks that come with
investing in private, not public, companies.

Going from Public to Private

Public companies may also decide to go private. A “take-private” or “go-private” process
involves investors acquiring all of the company’s publicly traded shares and delisting
the company from the exchange. The investors must typically pay a premium above
the current share price and often use debt to finance the acquisition. Go-private trans-
actions are initiated by investors who believe that actions could be taken that would
result in a higher valuation than that reflected in the current share price. Going private
puts these investors in control and takes the company out of public view, which may
be beneficial. These actions undertaken with greater private control might include
management changes, selling assets, restructuring, or realizing cost savings that are
expected to exceed the premium paid and financing costs. Once these actions are
complete, investors may take the company public again several years later if they are
able to achieve the desired valuation at that time.

Public versus private company trends can provide insight into market developments.
For example, many emerging economies have a growing number of public companies,
while the opposite is occurring in developed economies. Emerging economies are
usually characterized by higher rates of growth, a transition to more open market
structures, and foreign capital inflows. This is consistent with a growing number of
listed companies on an emerging economy’s domestic stock exchange.

A declining number of listed public companies in developed markets is a result
of several factors. One cause is a higher number of mergers and acquisitions, which
reduces the number of independent listed companies. Another is the growing number
of private capital sources available, such as venture capital and private equity, allowing
companies to access needed capital while avoiding the additional cost, regulatory bur-
den, public scrutiny, and compliance costs associated with a public listing. Another
factor is that many private companies simply choose to remain private because it
preserves control by incumbent owners and management.

The Varieties of Corporate Owners

Corporations offer a great deal of flexibility in ownership and objectives. As discussed
earlier, shareholders include not only individual and institutional investors but also
other corporations, governments, and non-profits, which may be controlling owners.

Governments sometimes create legally separate corporations while maintaining
100% or varying levels of ownership. For example, a sovereign government may
establish a wholly owned corporation but create a board of directors and management
structure, along with compliance and reporting requirements, such as the issuance
of audited financial statements. This structure provides increased transparency to
taxpayers and external investors (limited to debt investors in this case) as to whether
the corporation achieves its objectives and generates a profit or a loss, which must be
financed from the government’s budget. This structure is used by the United States
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Postal Service (USPS), while postal services in some countries, such as the Netherlands
(KPN), the United Kingdom (Royal Mail), and Germany (Deutsche Post), are partly
or fully investor owned.

Government-owned corporations exist in both developed and emerging economies,
in some cases to supply public goods, such as infrastructure, which creates positive
externalities, and in others to earn profits in a major domestic industry. For example,
government-owned corporations are common in developed economies among postal
systems, railways, and other infrastructure, such as airports. In emerging economies,
state-owned or state-controlled enterprises often operate in a dominant domestic
industry, such as basic commodities or energy. Financial intermediaries, such as
banks, are also often first established as government institutions in these markets.
As the economy seeks foreign and domestic capital from the private sector to expand
and diversify, government companies are often gradually transferred to private sector
ownership via an IPO, as in the following example.

EXAMPLE 7

Saudi Aramco IPO

Nearly 50 years after oil was first discovered in Saudi Arabia, the government
issued a decree creating the Saudi Arabian Oil Company (Saudi Aramco) to take
control of and carry out petroleum and natural gas production in the country.
To partially finance a plan to diversify the Saudi economy and reduce reliance
on oil, the Saudi government announced its intention in 2016 to raise up to $100
billion on global exchanges by selling a 5% stake in the company, valuing Saudi
Aramco at $2 trillion. Given IPO delays and a lower, $1.7 trillion valuation, in
2019, the Saudi government opted to scale down its plans, selling a 1.5% stake on
the domestic Saudi stock exchange for $25.6 billion instead. Despite the smaller
size, this transaction was the largest IPO to date and created the world’s most
valuable publicly traded corporation at the time.

In other instances, industry deregulation and/or technological change is the catalyst
for a shift from government to private sector ownership. For example, the telecom-
munications industry shifted from government-owned monopolies across developed
and less developed economies in the 1980s to many private sector corporations and
varying degrees of government ownership today. This expanded access to capital has
greatly enhanced the industry’s ability to invest in rapidly evolving cellular technology.
In the area of power generation, a similar shift from government to private sector has
occurred, leading to greater diversification of energy production, as well as recently
leading to investment in sustainable and renewable sources of energy, as in the case
of Public Power Corporation S.A.

EXAMPLE 8

Public Power Corporation S.A.

The largest electric power company in Greece, Public Power Corporation (PPC),
was established as a state-owned and -managed corporation by the Greek gov-
ernment in 1950. Following Greece’s entry into the EU, PPC lost its domestic
power generation monopoly. In response to the European Electricity Directive
separating power generation, transmission, and distribution, the company issued
an IPO in 2001 for 34% of its shares and reduced government ownership further,
to 51%, through subsequent share raises over the next few years. The company
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is phasing out coal-fired power plants and shifting to renewable energy sources,
and in 2021, it announced a further share capital increase of EUR750 million
combined with a reduction in government ownership, from 51% to 34%.

Corporate shareholders also commonly include non-profits, such as foundations
and endowments, some of which have grown to significant size. In addition to financial
objectives, non-profits typically have societal and other non-financial responsibilities
to their beneficiaries, as in the following example.

EXAMPLE 9

Novo Nordisk Foundation and Novo Nordisk A/S

The Denmark-based Novo Nordisk Foundation is the largest private foundation
in the world. It has a dual objective: to provide a stable basis for the commercial
and research activities conducted by investee companies within and to support
scientific and humanitarian purposes. Through its holding company, Novo
Holdings A/S, the foundation is the largest and controlling shareholder of the
for-profit, listed Danish biopharmaceutical company Novo Nordisk A/S.

QUESTION SET [ y

1. A corporate issuer has the following attributes: It has no need for
new equity financing, its debt needs are well satisfied through its existing
credit facility with a bank, and it has a majority owner that exercises man-
agement control of the company. Is this corporate issuer more likely public
or private?

A. Public
B. Private
Solution:

B is correct. The lack of need for new equity capital implies less reason to
have exchange-listed stock, as does the ability to operate the business with
the current debt capacity available under its existing credit facility. The
majority owner exercising management control could possibly imply either
public or private status, although combined with the first two attributes, it is
doubtful that such a company would be public.

2. Which of the following does not reflect a primary difference between an
initial public offering (IPO) and a direct listing?

A. Whether or not employees own shares in the private company
B. Whether or not new capital is raised

(. Whether or not an underwriter is used
Solution:

A is correct. A company with employee shareholders can go public with
either an IPO or a direct listing; employee shareownership does not differ by
the choice of transaction.

Cis incorrect. An IPO uses an underwriter to manage the process and un-
derwrite the purchase of new shares, while a direct listing does not.

B is incorrect. An IPO raises new capital for the listing company by issuing
new shares to the public, while a direct listing does not; it lists only existing
shares.
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3. Describe two benefits of being a public company and two reasons that an
issuer may instead prefer to be private company.
Solution:

Benefits of public status:

= DPublic listing allows the company to access capital from a broader
range of investors, thus making larger capital raises more feasible.

= DPublic listing allows for price transparency for investors and ease
of trading because of stock exchange listing. This may be especially
beneficial if employees own significant stock, because listing creates a
market for these shares.

Benefits of private status:

= Fewer disclosure requirements, thus reducing compliance costs and
perhaps conferring competitive advantages because information can
be kept private.

= Fewer stakeholders, thus allowing for improved access to communica-
tion channels.

4. Identify a major reason why a national government would be a 100%
shareholder in a corporate issuer, and discuss two factors that may cause a
national government to reduce its ownership in a state-owned company.

Solution:

A national government may choose to be the 100% owner of a company
that provides public goods to the national economy, such as infrastructure
and public safety, that would either not be provided by private means or

be delivered inequitably or inefficiently. In some cases, a country may have
natural resources, such as crude oil, and the national government may use a
wholly owned corporation for production and to invest profits in ways that
benefit its country.

Two possible reasons that a country may reduce its ownership in a state-
owned company include (1) opportunities to bring in foreign capital and
diversify the country’s economy, such as the case highlighted by the Sau-
di Aramco example, and (2) a push for privatization and deregulation to
potentially lower costs through competition and motivate innovation, as
highlighted by the postal services examples.

5. A public company acquires a private company. Is the acquired company
public or private after the acquisition? Explain the rationale for your choice.

A. Public
B. Private
Solution:

A is correct. Even though the acquired company will not have its own
shares, the shareholders of the acquirer own the formerly private company,
though the percentage of assets of the combined company attributable to
the acquired company may be small. The acquirer’s board of directors and
management now operate the newly acquired company.
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PRACTICE PROBLEMS

The following information relates to questions
1-5

Dee’s Arbor Group Inc. (DAG Inc.) is a large international investor in timber and
forest assets located on the North and South American continents. DAG Inc. is
the general partner of DAG LP, a limited partnership that is the 100% owner of
the timber and forest assets. DAG LP is controlled by DAG Inc. and its limited
partners; the limited partners own a 20% stake in the partnership, while DAG
Inc. holds the remaining majority stake.

DAG Inc’s shares are listed on stock exchanges in the United States and Canada.
DAG Inc. is organized as a special corporate form available in its jurisdiction in
which it does not pay corporate income taxes so long as it distributes all of its
net income as dividends to its shareholders and complies with other conditions.
In the current and past fiscal years, DAG Inc. has complied with all of these
conditions.

DAG Inc’s shares are owned by various members of the Dee family, who hold
several key senior management positions at DAG Inc. and DAG LP, and collec-
tively they own 30% of the shares of DAG Inc. The remainder of DAG Inc’s shares
are owned by a variety of individual and institutional investors, none of whom
own more than 5%. The following diagram shows the organizational structure of
DAG Inc. and DAG LP.

Timber and
Forest Assets

Limited Partners

Dee Family
Members

Outside
Shareholders

1. What percentage of the timber and forest assets are effectively owned by the Dee
family members in this scenario?

A. 24%
B. 30%
¢ 80%

2. Which of the following best describes the taxation of DAG Inc. and DAG LP?
A. DAG LP pays tax based on its pre-tax income.
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B. Shareholders of DAG Inc. pay tax based on dividend income.

(. DAG Inc. pays tax based on its pre-tax income.

3. Which of the following best describes DAG LP and DAG Inc.?
A. Neither DAG LP nor DAG Inc. is managed by a majority owner.

B. DAG Inc. has limits to its ability to raise new capital because of the dividend
requirement on its corporate form.

(. DAG Inc. faces unlimited liability as the general partner, while DAG Inc’s

status as a corporation implies that its shareholders face limited liability.

4. What is a significant difference between the limited partners of DAG LP and the
outside shareholders of DAG Inc.?

A. Managerial responsibilities
B. Taxation of income from the partnership

(. The ability to vote and replace members of the DAG Inc. board of directors

5. Which of the following rationales would be most consistent with the Dee family’s
choice to create this complex organizational structure instead of simply organiz-
ing as a limited partnership?

A. It provides management control without the need for majority ownership by
the family, while maintaining limited liability.

B. The complex structure eliminates the potential for double taxation.

C. The complex structure avoids potential problems associated with outside
investors exercising voting rights.
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SOLUTIONS

1. Ais correct. The Dee family effectively owns 24% of the timber and forest assets.
They own 30% of the shares of DAG (the publicly traded corporation), and they
own 80% of the limited partnership (which owns the assets): 24% = 30% x 80%.

2. Bis correct. DAG Inc. is organized as a special corporate form available in its ju-
risdiction in which it does not pay corporate income taxes. DAG LD, as a limited
partnership, is a pass-through entity. DAG Inc. shareholders pay tax on dividend
income.

A is incorrect. DAG LP is a limited partnership. Partnership income is passed
through to each partner, and the partners pay tax at the personal level.

Cis incorrect. DAG Inc. is organized as a special corporate form available in its
jurisdiction in which it does not pay corporate income taxes.

3. Cis correct. DAG Inc. is the general partner of DAG LP and thus has unlimited
liability in the partnership. However, as a corporation, DAG Inc’s shareholders
have limited liability for its losses and obligations.

A is incorrect. DAG LP is 80% owned by DAG Inc., the general partner that
manages the partnership. DAG Inc. is 30% owned by the Dee family, who holds
several key managerial positions.

B is incorrect. As a public company, DAG Inc. can raise new equity by issuing
shares on an exchange. The dividend requirement is not a binding limit on its
ability to raise capital but, rather, might be an attractive feature to prospective
investors.

4. Cis correct. The limited partners of DAG LP are not shareholders of DAG Inc.,
so they do not have voting rights in the corporation. Additionally, because the
limited partners own only 20% of the partnership, they also have little ability to
remove DAG Inc. as the general partner. In contrast, outside shareholders own
70% of DAG Inc. and have voting rights. They could use their collective owner-
ship to effect change in the management of DAG Inc.

A is incorrect. Neither the DAG LP limited partners nor the outside shareholders
of DAG Inc. have managerial responsibilities. The general partner has managerial
responsibilities of the partnership, and the board of DAG Inc. has managerial
responsibilities of the corporation.

B is incorrect. Owing to the special corporate form of DAG Inc., both the corpo-
ration and the limited partnership are pass-through entities. Therefore, neither
the partnership nor the corporation pays entity-level income taxes, but both the
limited partners and shareholders are responsible for personal income taxes.

5. Ais correct. The Dee family can effectively control management of the timber
and forest assets with only a 24% effective ownership stake in the partnership. If
the family had opted for a limited partnership as the organizational form, they
likely would need a much higher ownership stake to assert management control
and would have unlimited personal liability.

B is incorrect. The double taxation problem is not an issue in the more complex
structure, nor is it a problem in the partnership structure, because both are
pass-throughs.

C is incorrect. The complex structure potentially creates problems because of the
existence of outside shareholders constituting a majority of votes.
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LEARNING MODULE

Investors and Other Stakeholders

LEARNING OUTCOMES

Mastery | The candidate should be able to:

] compare the financial claims and motivations of lenders and
shareholders

] describe a company’s stakeholder groups and compare their interests

] describe environmental, social, and governance factors of corporate

issuers considered by investors

INTRODUCTION

Corporate issuers are financed with debt and equity. Debt and equity securities have
different risk and return profiles for both issuers and investors. This learning module
discusses these differences and their implications, while also considering the per-
spectives of a broader group of stakeholders beyond debtholders and shareholders.
We introduce these groups and discuss potential conflicts of interest among them.
Balancing stakeholder interests is important, as both issuers and investors have
increasingly incorporated environmental, social, and governance factors into their
decision-making processes. Analysts assess ESG factors to better evaluate issuers’
expected future performance and risk profile.

LEARNING MODULE OVERVIEW @

= Corporate issuers are financed with debt and equity. Debt is a
financing source with a finite length, and interest and principal
payments are promised on pre-specified future dates. Debtholders
have a priority claim over shareholders to an issuer’s cash flows and
assets.

= Equity is a source of permanent financing, and no promises of repay-
ments or distributions to shareholders are made. Equity is a residual
claim on an issuer’s cash flows and assets.

= From the perspective of an issuer, debt is riskier than equity. From the
perspective of an investor, equity is riskier than debt. The proportion
of debt in a firm’s capital structure affects both the potential return
and the risk of cash flows.
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= Conflicts of interest may exist between debtholders and sharehold-
ers. Debtholders’ payoft is limited to promised interest and principal
payments, while shareholders’ payoff is theoretically unlimited as
increases in firm value over the value of debt accrue to shareholders.

= Besides debt and equity investors, corporate stakeholders include
the board of directors, managers, employees, customers, suppliers,
governments, society in general, and the environment. The stakeholder
theory of corporate governance broadens the focus of corporate deci-
sion-making beyond that of the shareholder theory.

= Environmental, social, and governance (ESG) considerations are
becoming more important to both investors and analysts. ESG factors
affect firms’ values and can present both risks and opportunities.

LEARNING MODULE SELF-ASSESSMENT y

These initial questions are intended to help you gauge your current level
of understanding of this learning module.

Complete each statement by selecting the most appropriate term in
parentheses.

1. make permanent capital available to issuers. (debtholders,
shareholders)
Solution:

Shareholders make permanent capital available to issuers.
Debtholders is incorrect. Debt has a finite maturity, though it can be far in
the future.

2. have a residual claim against a firm’s cash flows. (debtholders,
shareholders)
Solution:

Shareholders have a residual claim against a firm’s cash flows.
Debtholders is incorrect. Debtholders have a priority claim over sharehold-
ers to a firm’s cash flows and assets.

3. The shareholder theory of corporate governance is than
the stakeholder theory. (narrower, broader)

Solution:

The shareholder theory of corporate governance is narrower than the stake-
holder theory.

Stakeholders are groups and individuals with a vested interest in a firm’s
success and include, but are not limited to, shareholders.

4. ESG considerations are an explicit objective in the theory of
corporate governance. (shareholder, stakeholder)

Solution:

ESG considerations are an explicit objective in the stakeholder theory of
corporate governance.

The stakeholder theory seeks to balance the interests of shareholders with
the interests of a broader group that relate to ESG considerations.
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5. The estimated impact of ESG factors on corporate issuers’ financial and
share price performance has over time. (decreased,
remained the same, increased)

Solution:

The estimated impact of ESG factors on corporate issuers’ financial and
share price performance has increased over time. This impact is the result
of changing consumer and investor preferences, increased regulations and
taxes related to ESG factors, and the rising threat of climate change.

6. ESG factors are increasingly recognized as by analysts.
(quantifiable, qualitative)

Solution:

ESG factors are increasingly recognized as quantifiable by analysts. His-
torically, ESG factors were considered negative externalities with no direct
effect on firms’ financial statements. Increasingly, analysts are quantifying
the effects of ESG factors and including them in firm valuation and invest-
ment decision-making.

FINANCIAL CLAIMS OF LENDERS AND
SHAREHOLDERS

] compare the financial claims and motivations of lenders and
shareholders
Debt Versus Equity

The prior module established that corporations finance their assets with debt and
equity. We now turn our attention to the nature of these claims, their relative risk
versus return for both issuers and investors, and potential conflicts of interest that
may arise between lenders and shareholders.

Debt and Equity Claims

Exhibit 1 shows the relationship between a corporation’s assets and the claims of its
debt and equity investors that finance them. Exhibit 2 shows that assets are used to
generate income to pay interest to debtholders, while remaining profits are either
reinvested or distributed to shareholders.
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Exhibit 1: Balance Sheet: Assets, Debt, and Equity

| |

| |

| Short-Term |

Obligations
| | Debt and Other
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it 2: Payments to Debt and Equity Investors
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Earnings Dividends

Debtholders, or lenders, provide capital with a finite maturity. Issuers agree to make
promised interest payments and to repay principal on pre-specified dates. Lenders
have no decision-making power within the corporation, but debt contracts can be
structured to protect lenders by imposing financial requirements and/or legal claims
on certain assets of the corporation if the debt is not repaid as agreed. As shown in
Exhibit 2, interest payments are paid before any distributions to equity investors and
are a priority claim against a company’s assets and cash flows.
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Equity investors make permanent capital available to issuers; issuers generally do
not commit to future dividends or repayments to shareholders. Rather, equity is a
residual claim against company cash flows—whatever is left after expenses, invest-
ments, and debt payments. Cash distributions to equity investors are at the discretion
of the board of directors. In contrast to lenders, equity investors have voting rights on
important company matters such as choosing the board of directors, which appoints
and oversees management.

In addition to interest payments to debtholders, other claims that must be satisfied
before any shareholder distributions are made include payments to suppliers, employ-
ees, and governments (in the form of taxes). If a firm is dissolved and its assets are
liquidated, these priority claims must be met before equity investors receive anything.

Because debt is a priority, fixed, and finite claim on assets and cash flows, it is a less
costly form of financing for issuers: it is lower risk for investors than equity (though,
as will be discussed, increasing debt increases risk for a company’s equity investors).
Another difference between debt and equity is that debtholder interest payments are
usually treated as a tax-deductible expense, reducing taxable income, while dividends
paid to shareholders are not.

KNOWLEDGE CHECK y

1. Identify whether the attribute on the left is a feature of debt or

equity.
Legal repayment obligation Debt, Equity
Residual asset claim Debt, Equity
Discretionary payments Debt, Equity
Tax-deductible expense Debt, Equity
Finite term Debt, Equity
Voting rights Debt, Equity

Solution:
Legal repayment obligation Debt
Residual asset claim Equity
Discretionary payments Equity
Tax-deductible expense Debt
Finite term Debt
Voting rights Equity

Whether offered in the form of a loan or a bond, debt involves a contractual
obligation with priority interest and principal claims. Equity investors re-
ceive discretionary distributions and have a residual claim to assets. Equity
dividend payments are not tax deductible. Debt requires contractual interest
and principal payments, with interest expense being tax deductible for the
issuer. Debt has a finite term and confers no decision-making power, while
equity has an unlimited term and includes voting rights.
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Debt Versus Equity: Risk and Return

As established earlier, debtholder claims are fixed and finite, while equity owners have
ongoing claims to a firm’s current and future profits. While firms usually start with
equity financing, those with more predictable cash flows may choose to borrow rather
than sell additional ownership stakes to finance assets. The trade-offs between debt
and equity financing for both issuers and investors are best shown by the following
example.

EXAMPLE 1

Equity- versus Debt-Based Balance Sheet Financing

Consider a firm with assets 100% fully financed by equity and an identical firm
financed with 75% debt and 25% equity.

Equity-Financed Debt- and Equity-Financed

Cash
Debt
Uit 75
Other ST Assets ?(lJJIOy Other ST Assets

LT Assets LT Assets Eq2ugty

Assume that both firms have revenue, over a period, of 100 and operating
expenses of 70. Ignore income taxes.

1. If we assume interest expense of 15 for the period, calculate net income for
each firm and compare their returns on equity (ROE) for the period. Explain
why ROE is higher when debt financing is used.

Solution:

Solve for net income by subtracting expenses from revenue, and divide net
income by total equity to solve for the one-period return on equity:

Equity-Financed Debt- and Equity-Financed

Revenue 100 Revenue 100

Less: Operating Expenses -70 Less: Operating Expenses -70
Less: Interest Expense -15

Net Income 30 Net Income 15

Total Equity 100 Total Equity 25

Return on Equity 30% Return on Equity 60%

Return on equity is higher when debt is used, because the interest cost of
debt is lower than the firm’s return on assets. Interest rate on debt = 15/75 =
20% versus return on assets = 30/100 = 30%.

2. Calculate returns on equity for the period if the firms experience a 20% in-
crease and a 20% decrease in revenue (from Question 1), assuming expenses
remain unchanged.

Solution:

Solve for net income and return on equity given the increase and decrease
in revenue as follows:
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20% Increase in Revenue

Equity-Financed Debt- and Equity-Financed

Revenue 120 Revenue 120

Less: Operating Expenses -70 Less: Operating Expenses -70

Less: Interest Expense -15

Net Income 50 Net Income 35

Total Equity 100 Total Equity 25

Return on Equity 50% Return on Equity 140%

20% Decrease in Revenue

Equity-Financed Debt- and Equity-Financed

Revenue 80 Revenue 80

Less: Operating Expenses -70 Less: Operating Expenses -70
Less: Interest Expense -15

Net Income 10 Net Income (5)

Total Equity 100 Total Equity 25

Return on Equity 10% Return on Equity (20%)

This example demonstrates the greater potential shareholder return when
debt financing is used—but also the greater risk. In particular, the net loss in the
downside case for the issuer financed with debt and equity raises the possibility
that it may be unable to meet future debt payments. The variation in ROE for
the company financed with debt and equity is significantly higher than the ROE
variation for the all-equity-financed company.

From an issuer’s perspective, debt financing is less costly but involves greater risks
than equity financing, because it commits the issuer not only to interest and prin-
cipal payments but also to any restrictions that lenders impose in the debt contract.
The greater use of debt for a given amount of equity financing, known as financial
leverage, increases the likelihood that the firm may be unable to meet its promised
obligations to lenders, resulting in bankruptcy and potential liquidation. The firm
faces no such risk in the case of equity financing, as shareholders are not promised
any distributions or repayments.

From an investor’s perspective, stocks are riskier than bonds because shareholders
hold residual rather than fixed claims against the firm. As shown in Example 1, the
profits available for distribution to shareholders can vary greatly, depending on the
performance of the firm as well as financial leverage. If a corporation is successful, there
is theoretically no limit to how much equity owners could earn on their investment.
But if the firm performs poorly, owners can lose their entire investment if the firm
is liquidated and debtholders take control of the assets. Due to their limited liability,
however, shareholders cannot lose more than their initial investment.
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While debt financing adds risk, equity holders often prefer it to an issuer raising
additional equity to fund growth, because additional share issuance reduces the frac-
tional firm ownership of existing shareholders, known as dilution. The downside of
dilution may be offset by an expectation that the firm will generate enough incremental
profit to compensate.

EXAMPLE 2

Financing an Investment with Debt, Equity, or Cash on
Hand

Consider the same equity-financed firm as in Example 1 and its choices for
financing a new investment in long-term assets of 20. The pertinent details in
the firm’s initial balance sheet are shown below. Revenue before the investment
is 100, expenses are 70 and are expected to remain unchanged, interest on new
debt financing is 20%, and the return on the new investment is 30%. Ignore
income taxes.

Initial Balance Sheet

Cash 30
Other assets 20
LT assets 50 Equity 100

1. Compare the firm’s returns on equity if it finances the investment with debt,
shares, or cash on hand. Discuss the results of the comparison.

Solution:
Issue Shares Borrow Cash on Hand
Cash 30 Cash 30 Cash 10
Other 20 Other 20 Debt 20 Other 20
LT assets 70 Equity 120 LT assets  Equity 100 LT assets  Equity 100
70 70

Issue Shares Borrow Cash on Hand
Revenue 106 106 106
Less: Operating Expenses 70 70 70
Less: Interest 4
Net Income 36 32 36
Equity 120 100 100
ROE 30% 32% 36%

Financing the investment by issuing shares produces the lowest ROE due

to the dilution from additional equity. Because the investment produces a
return equal to the beginning ROE, there is no change in ROE. Financing
with debt produces a higher ROE, because the interest rate on debt is lower
than the return on the new investment and no new shares are issued, so eq-
uity does not increase. The highest ROE is produced by using cash on hand,
which avoids both the increase in equity and the interest cost of new debt.
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Exhibit 3 shows this shareholder payoff asymmetry over time as a function of
firm value.

Exhibit 3: Firm Value and Shareholder Payoff

V<{D: V) D:
Insolvent Solvent

/.- Shareholder

Debt (D)

0 I Firm Value (V)
Debt

If the firm is solvent—that is, its value (V) exceeds the value of its debt (D)—then
the value to shareholders is the positive difference between the firm’s value and the
value of its debt. Potential upside gains to shareholders are limited only by the future
value of the firm. If a firm becomes insolvent, with a debt value greater than that of
its assets (V < D), shareholders lose their entire investment and debtholders take
control of the firm.

Exhibit 4 shows this asymmetry from the perspective of debtholders.

Exhibit 4: Firm Value and Debtholder Payoff

V<{D: V) D:
Insolvent Solvent

Debt (D)

Firm Value (V)

Lender returns are limited to promised interest and principal payments so long as the
firm is solvent, regardless of firm performance and financial leverage. In contrast, if
firm value falls below that of debt, the firm is declared insolvent and debtholders seek
to recover their capital from remaining firm assets. Note that if we add the shaded
areas for the shareholder payoff and the debtholder payoff, we get the diagonal line
showing the total value of the firm as debtholders are owed promised payments and
equity holders get the residual.
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While equity owners seek to maximize firm value (to increase their payoff),
bondholders seek to ensure the timely repayment of principal and interest, with the
company maximizing its ability to meet its debt obligations. These perspectives are
summarized in Exhibit 5.

Exhibit 5: Investor Perspectives: Equity versus Debt

Attribute Equity Debt

Tenor Indefinite Term (e.g., 3 months, 10 years)
Return potential Unlimited Capped

Maximum loss Initial investment Initial investment
Investment risk Higher Lower

Desired outcome Maximize firm value Timely repayment

KNOWLEDGE CHECK i

1. Corporate equity and debt holders share the same investor perspec-
tive with respect to:

A. maximum loss.
B. investment risk.

(. return potential.
Solution:

A is correct. For both equity and debt holders, their initial investment rep-
resents their maximum possible loss. The return potential is theoretically
unlimited for equity holders, while it is capped for debtholders. Equity hold-
ers are exposed to a higher level of investment risk, as they hold a residual
claim on the firm’s cash flows that is lower in priority to the debtholders’
claim.

2. True or False: Debtholders, unlike equity holders, have symmetric potential
downside losses and upside gains.

A. True.
B. False.
Solution:

B is correct; the statement is false. Both debtholders and equity holders have
asymmetric potential payoffs. For debtholders, potential upside gains are
limited to interest and principal repayments, regardless of how high the val-
ue of the firm rises. In contrast, if the value of the firm falls below the value
of its debt, debtholders can lose up to their initial investment.

For equity holders, equity value is determined as the value of the firm less
the value of its debt. Potential upside gains to shareholders are limited only
by the future value of the firm, while shareholder losses, like those of deb-
tholders, are limited to their initial investment.
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Conflicts of Interest among Lenders and Shareholders

While both lenders and owners are compensated from the same firm cash flows, the
differing risk and return profiles of debtholders and shareholders create potential
conflicts of interest.

Shareholders seek to maximize residual cash flows, or firm profits, once other
obligations are met. Since these investors lose their entire investment in the case of
insolvency but have unlimited upside return potential, they prefer that management
pursue projects with greater calculated risks and higher potential returns while max-
imizing the use of debt financing. Additionally, shareholders can demand higher cash
dividends, which can increase leverage, thereby increasing risk for debt investors.
Example 1 illustrated the greater potential equity return associated with the use of
leverage.

Bondholders seek to maximize the likelihood that they will receive timely interest
and principal payments; they derive no benefit from greater leverage used to pursue
projects with higher risks given limited upside. As a result, bondholders generally
prefer that management invest in less risky projects that increase cash flow certainty.
Since they have no voting rights over management decisions, bondholders seek to
impose contractual restrictions such as requiring cash flow coverage for debt pay-
ments and/or limiting a firm’s financial leverage. These restrictions prevent a firm
from taking actions that may benefit shareholders but reduce the firm’s likelihood of
debt repayment in the future.

QUESTION SET [ f

1. Which of the following groups has a residual claim on an issuer’s
cash flows?

A. Employees
B. Debtholders

C. Shareholders

Solution:

Cis correct. Shareholders are residual claimants to a firm’s cash flows and
receive discretionary distributions after priority claims (e.g., employee com-
pensation, supplier payments, interest expenses, and taxes) are met.

2. Which is more sensitive to changes in firm value: debt or equity? Explain
your answer.

Solution:

Equity is more sensitive to changes in firm value, because debtholders have
fixed, priority claims while equity holders have residual claims whose value
is contingent on future firm profits. On the one hand, if firm value increases,
residual value accrues to shareholders while debtholder payments do not
change. On the other hand, reductions in firm value fall first on equity hold-
ers. If firm value falls below debt value and the firm is declared insolvent,
equity holders typically receive nothing and debtholders take control of the
firm and often seek to liquidate its assets.

3. Interest payments to debtholders are:

A. residual payments.

B. at the discretion of the board.
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C. deductible for corporate income tax purposes.
Solution:

C is correct. Interest payments on debt are tax deductible for the firm.
A is incorrect. Debtholders have priority claims on the cash flows of the firm
over shareholders.

B is incorrect. Interest payments are contractual, not discretionary like
shareholder dividends.

. All of the following are characteristics of debt except:

A. limited liability.

B. unlimited return.

(. priority in payment.
Solution:

B is correct. Shareholders, not debtholders, have the potential for unlimited
return.
A is incorrect. Debtholders and shareholders both have limited liability.

C is incorrect. Debtholders have a priority claim over shareholders to a
firm’s cash flows.

. All else being equal, a jurisdiction increasing its corporate income tax rate

would most likely lead to (lower/higher/the same)
use of debt financing by issuers.

Solution:

Higher. An increase in the corporate income tax rate would likely result in
a higher mix of debt. Interest payments on debt are tax deductible, so an
increase in the tax rate would reduce the after-tax cost of debt financing, all
else being equal, thus making debt financing relatively more attractive than
equity financing.

CORPORATE STAKEHOLDERS AND GOVERNANCE

] describe a company’s stakeholder groups and compare their interests

The prior lesson addressed the claims, relative risks and returns, and potential conflicts
among debtholders and shareholders. Corporations operate in a complex ecosystem
where the interested parties are a much broader group than shareholders alone. These
parties depend on the company—and the company depends on them—for economic
success, though their short- and long-term goals may be in conflict. A corporation’s
ability to maximize shareholder return and meet debt and other obligations may be
either compromised or enhanced by the actions of these parties, known as stake-
holders. A stakeholder is any individual or group with a vested interest in a company.
Financial analysts must understand and incorporate these groups and their actions
into their assessment of a firm’s expected performance and risk profile.
Primary stakeholder groups and their roles in a corporation include:

debt and equity investors;

a board of directors that supervises the corporation’s activities;
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= managers who execute the board’s strategy and run operations;
= employees who provide human capital for the firm’s operations;
= customers who demand the company’s products and services;

= suppliers who provide the raw materials and goods and services not gener-
ated internally, including functions that are outsourced;

= governments that establish rules and regulations, collect taxes, and provide
a variety of public goods and services; and

= other individuals and the non-human environment affected by the compa-
ny’s products and processes.

Exhibit 6 illustrates the primary stakeholder groups and describes their involve-
ment with the corporation.

Exhibit 6: Key Stakeholder Groups

Governments

Compliance, Board of Directors
Tax revenues

Financial,
Stewardship Reputational

Public

Oversight, benefit
Standards .
Capital -
«— Creditors/
Managers — 5 | Debtholders
Financial benefit Investor return/
Suppliers — Remuneration, protection
—_—> benefits
Input .
Capital
(—
Employees Shareholders
—)
Corporation Investor return/
control
Value, Service, Price
Safety
Customers

Shareholders versus Stakeholders

In a typical corporation, shareholders elect the board of directors, which hires man-
agers to serve the interests of shareholders. The interests of other parties—such as
creditors, employees, customers, and even society—are considered only to the extent
that they affect shareholder value. This concept is referred to as the shareholder
theory of corporate governance.

In contrast, the stakeholder theory of corporate governance suggests that
corporate governance should consider all stakeholder interests, not just those of
shareholders. For example, it is often suggested that environmental, social, and gov-
ernance (ESG) considerations be an explicit objective of the board of directors and
management. This approach gives rise to several challenges, including:

= complexity of balancing multiple objectives;

= defining, measuring, and balancing non-shareholder objectives;
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= competing globally if competitors do not face similar constraints; and

= direct costs of adhering to higher ESG standards.

SHAREHOLDER VERSUS STAKEHOLDER THEORIES OF CORPORATE
GOVERNANCE

The shareholder and stakeholder theories of corporate governance are not
necessarily at odds with each other. In a famous 1970 essay espousing the share-
holder theory, “The Social Responsibility of Business Is to Increase Its Profits,’
economist Milton Friedman noted as much, particularly if management is taking
a long-term perspective:

“It may well be in the long-run interest of a corporation that is a major
employer in a small community to devote resources to providing amenities
to that community or to improving its government. That may make it easier
to attract desirable employees, it may reduce the wage bill or lessen losses
from pilferage and sabotage or have other worthwhile effects. Or it may
be that, given the laws about the [tax] deductibility of corporate charitable
contributions, the stockholders can contribute more to charities they favor
by having the corporation make the gift than by doing it themselves, since
they can in that way contribute an amount that would otherwise have been

paid as corporate taxes.’!

We turn our attention next to describing a corporation’s primary stakeholder groups.

Investors

The prior lesson distinguished between shareholders’ residual claims to corporate cash
flows and debtholders’ finite, fixed claims, which are senior to those of shareholders.

Shares typically entitle their owners to certain rights, including the exclusive
right to vote on such important matters as the composition of the board of directors,
mergers, and the liquidation of assets. While all debtholders usually establish issuer
requirements and lender rights at the inception of a debt contract, private debtholders
and public debtholders (bondholders) differ in several ways.

Private debtholders, such as banks and other institutions that offer loans, credit
facilities, and leases, often hold a debt investment to maturity. They typically have
direct access to company management and non-public information, which lowers
information asymmetry. Since an individual bank or private lender can be a critical
source of financing, particularly for a small or mid-sized company, they may have
great influence over the company. The relaxation of debt restrictions and extension
of further credit—or refusal to do so—by a single private lender can be far more
impactful for companies with limited access to capital markets than for those with
broad debt market access.

Private lenders may also have a wider variation in their risk appetite, approach,
behavior, and relationships with borrowers. For example, a commercial real estate lessor
may primarily care about receiving lease payments, the upkeep of the real estate, and
whether it can renew or re-lease the asset at attractive rates. In other cases, a lender
may hold both debt and equity in a company or take a more equity-like approach to
evaluating the business. Finally, some private lenders specialize in lending to businesses
as they either approach, or are in, bankruptcy.

1 Friedman, Milton. “A Friedman Doctrine—The Social Responsibility of Business Is to Increase Its Profits,”
The New York Times, 13 September 1970, https://www.nytimes.com/1970/09/13/archives/a-friedman
-doctrine-the-social-responsibility-of-business-is-to.html?smid=url-share.
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Bondholders, which are often institutional investors and asset managers, rely on
public information such as financial statements to make investment decisions. These
investors usually have little to no influence over an issuer’s operations, relying instead
on the terms of the debt contract negotiated at inception. While it is relatively more
difficult to gain the consent of bondholders versus private lenders to change the terms
of an existing agreement, bondholders can sometimes exercise significant influence if
a firm in financial distress must restructure outstanding public debt.

Board of Directors

A company’s board of directors is elected by shareholders to advance shareholders’
interests. The board is responsible for hiring the CEO and monitoring company and
management performance. Boards often include both inside directors (including
founders and current and former managers) and independent directors (no material
relationship with the company, including employment, family ties, and so on), who
may better represent the interests of minority shareholders. Major stock exchanges
maintain corporate governance standards with which listed companies must comply,
and these standards often include director independence requirements. For example,
the London Stock Exchange requires at least half of the directors of listed companies
to be independent, and the Singapore Exchange listing rules state that “there should
be a strong and independent element on the board” with a majority of non-executive
directors. Besides independence, corporate governance standards also typically require
boards to include a diversity of backgrounds, expertise, and competencies. Director
duties are mandated by laws that vary by jurisdiction, but directors are usually required
to display a high standard of prudence, care, and loyalty to the company.

While the single-tier board structure is prevalent in the USA and the UK, a two-tier
corporate governance structure is common in Continental Europe and is legally
mandated in some countries (e.g., Germany). Under the two-tier model, a separate
supervisory board is elected to oversee the activities of the board of directors. The
supervisory board consists solely of independent directors from among corporate
stakeholders, including shareholders, employees, labor unions, the public at large, and,
in some cases, government representatives for firms with state ownership. While the
board of directors remains responsible for strategy and management oversight in the
two-tier system, the supervisory board may appoint or dismiss board members and
must approve selected board decisions, among other duties.

Although most boards hold simultaneous elections for specific terms (e.g., all
board members elected annually or bi-annually), some companies have staggered
boards, with directors divided into groups elected separately in consecutive years.
It takes several years to replace a full staggered board, which limits the ability of
shareholders to effect a major change of control at the company. However, staggered
board elections allow for continuity without constant reassessment of strategy and
oversight by new board members, which may introduce short-termism into company
strategy. Staggered boards are common in Australia and several European countries.

Managers

Led by the chief executive officer (CEO), managers are responsible for determining
and implementing the strategy of the corporation, under the oversight of the board
of directors, as well as day-to-day operations. Senior executives and other high-level
managers are usually compensated via a base salary in cash and an annual bonus that
often involves cash and stock, as well as a multi-year, stock-based incentive plan and
other benefits. In addition to preventing manager attrition, compensation structures are
designed to align manager interests with those of shareholders and other stakeholders.
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Employees

A corporation relies on the labor and skills, or human capital, of its employees
to provide its goods and services. In return, employees typically seek competitive
compensation and benefits, development opportunities, job security, and a safe and
healthy work environment. In some industries and/or countries, workers join labor
unions to collectively negotiate compensation, benefits, working conditions, and
other matters with management. Employees may have an equity investment in their
employer through equity-based participation plans (such as profit sharing, share
purchases, or stock options) beyond their financial interests as employees. For most
employees, equity ownership is a minor component of total compensation but can
be significant in some cases.

Customers

Customers expect a company’s products or services to satisfy their needs at a rea-
sonable price while meeting applicable quality and safety standards. Depending on
the product or service and their relationship with the company, customers may seek
ongoing support, product guarantees, and after-sale service. While major corporate
customers may exercise significant influence over a company, the loyalty and satisfac-
tion of retail customers are also often correlated with revenue and profit growth. The
environmental or social impact of products is of growing importance to customers.
For example, brand boycotts and shareholder actions in response to negative envi-
ronmental and social effects, as well as product-related controversies, may adversely
affect sales and profits.

Suppliers

A company’s suppliers include suppliers of raw materials and intermediate goods
as well as software and outsourced services like call centers and payroll. Suppliers
are often also short-term creditors with a primary interest in being paid in a timely
manner for products or services delivered.

When a company is in financial distress, the financial position of its suppliers may
be affected as well as their willingness to extend additional credit to the company.
However, suppliers also have long-term interests in companies, as they seek to build
and maintain mutually beneficial relationships. Supplier interest in a company’s
long-term stability is important when products are specialized and one or both parties
have invested in the relationship through product design, training, or customization.

Governments

Governments seek to advance the interests of their constituencies and ensure the
well-being of the economies over which they preside. Because corporations have a
significant effect on economic output, capital flows, employment, social welfare, and
the environment, among other factors, regulators have an interest in ensuring that
corporations comply with applicable laws. Moreover, corporations and their employees
are a major source of tax revenue.



© CFA Institute. For candidate use only. Not for distribution.
Corporate Stakeholders and Governance 173

EVOLUTION OF STAKEHOLDERS AND CORPORATE GOVERNANCE AT
VOLKSWAGEN AG

Volkswagen (VW) Voting Rights Composition
as of 31 December 2021

Free Float
10%

Qatar Sovereign
Wealth Fund (QIA)
17%

Porsche
53%

State of Lower
Saxony
20%

Source: Volkswagen AG 2021 Annual Report
Volkswagen AG (VW) was fully government owned from 1937 until it issued
public shares in 1960. The German state of Lower Saxony, where VW is the
largest private employer, retained a 20% share of voting rights. A German law
(the “Volkswagen law”) was enacted when VW went public, requiring over 80%
of votes for major matters to pass, effectively giving the state veto power.

German auto rival Porsche AG (wholly owned by the Porsche family) sought
to take over Volkswagen in 2007. Instead, the two companies merged in an equity
deal that left the Porsche family as VW’s largest shareholder.

While the Porsche family’s majority voting rights give it power over the
board of directors, the supervisory board is equally divided between labor and
shareholder representatives. Given its 20% voting stake and the Volkswagen
law, the government of Lower Saxony partners with labor representatives to
promote the retention of local employees by vetoing domestic plant closures,
cost reductions, and other measures that adversely affect union employees.

KNOWLEDGE CHECK y

1. Which stakeholders would most likely realize the greatest benefit
from a significant increase in the market value of the company?

A. Creditors
B. Customers

C. Shareholders
Solution:

C is correct. Shareholders have residual claims on the company, and their
wealth is directly related to the market value of the company. A is incor-
rect because creditors are usually not entitled to any additional cash flows
(beyond interest and debt repayment) if the company’s value increases. B is
incorrect because, though customers may have an interest in the company’s
stability and long-term viability, they do not benefit directly from a higher
company value.
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QUESTION SET [ y

1. Briefly discuss how the shareholder and stakeholder theories of
corporate governance may in fact be aligned with each other.

Solution:

The stakeholder theory considers balancing the objectives of shareholders,
debtholders, and the broader set of stakeholders that have a vested interest
in the success of the firm. It may be in the shareholders’ best interests in the
long run to make decisions within this broader framework. For example,
high wages and good working conditions can lead to productive employees
and low employee turnover, which boosts profits.

2. Applying the stakeholder theory of corporate governance requires:

A. balancing multiple objectives only.

B. measuring non-shareholder objectives only.

C. both balancing multiple objectives and measuring non-shareholder
objectives.

Solution:

C is correct. To implement the stakeholder theory of corporate governance,

it is necessary to both measure non-shareholder objectives and balance the
objectives of shareholders and non-shareholders.

3. Identify and explain a method of aligning the interests of shareholders, man-
agers, and employees.

Solution:

Aligning manager and employee interests with those of shareholders can be
accomplished with performance- and/or share-based compensation. Share-
holders seek an increase in profits and firm value, and performance-based
compensation—such as bonuses based on profit or shareholder return mea-
sures, or profit sharing with employees—would align manager and employee
interests with shareholder interests. Awarding shares or stock options to
employees and managers increases alignment, as employees and managers
become shareholders themselves.

4. Compared with public debtholders (e.g., bondholders), private debtholders
(e.g., banks, lessors):

A. have less influence over company management.
B. have access to non-public information about the company.

C. are less likely to consent to changes in the debt contract.
Solution:

B is correct. Private debtholders, including banks and other direct lenders,
typically have direct access to management and non-public information,
which lowers information asymmetry.

A is incorrect. Private debtholders typically have more influence over com-
pany management than bondholders do.

C is incorrect. Private debtholders have closer and more bespoke relation-
ships with borrowers than bondholders do and thus are more likely to allow
changes in the debt contract, such as changing covenants.
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5. Which of the following board structures would most limit shareholders’
ability to effect a major change in the management of a firm?

A. Majority inside, staggered
B. Majority independent, staggered

(. Majority independent, non-staggered
Solution:

A is correct. A board with a majority of inside directors could more easily
resist outside change than one with a majority of directors who were inde-
pendent of management. Also, a staggered board would allow only a portion
of the directors to be voted out each year, so it would take several years to
replace a majority of directors.

CORPORATE ESG CONSIDERATIONS

] describe environmental, social, and governance factors of corporate
issuers considered by investors

Debt and equity investors are increasingly taking a stakeholder rather than a purely
shareholder perspective by prioritizing environmental, social, and governance (ESG)
factors in making investment decisions. Corporate issuers include these factors when
setting strategic objectives as well as in their operating, investing, and financing
decisions.

Exhibit 7 summarizes key ESG factors of importance to investors.

Exhibit 7: Environmental, Social, and Governance (ESG) Factors

Environmental Social Governance

Conservation of the natural Consideration of people Standards for running a
world and relationships company

» Climate change = Customer satisfaction = Board composition

= Air and water pollution = Data protection and = Audit committee structure

privacy .

= Biodiversity Bribery and corruption

= Gender and diversity .

» Deforestation Executive compensation

= Energy efficiency = Employee engagement = Lobbying

= Community relations

= Waste management = DPolitical contributions

= Human rights Whistleblower schemes

= Water scarcity
Labor standards

Source: CFA Institute

Governance factors such as shareholder voting rights, board composition, and com-
pensation practices are widely available and quantifiable, making it relatively straight-
forward for a financial analyst to evaluate the soundness of a firm’s governance.
Consequences of poor corporate governance have long been understood by analysts
and shareholders. In contrast, incorporating environmental and social factors into

175



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

176 Learning Module 2

Investors and Other Stakeholders

investment decision-making has evolved more slowly. While many environmental and
social issues exist, identifying which of these factors are most likely to affect company
performance, and how and when they will do so, is often less clear.

ESG considerations are of increasing importance for three reasons:

1.

The material financial impact of ESG factors on corporate issuers has risen.
Both shareholders and debtholders have suffered substantial losses due to
environmental disasters, social controversies, and governance deficiencies.

Interest in the environmental and social impacts of investments has grown,
particularly among younger clients, who increasingly demand that newly
acquired or inherited wealth, as well as pension contributions, be managed
with ESG considerations in mind.

As government stakeholders continue to prioritize climate change and social

policies, revised regulations are forcing corporate issuers to adapt their busi-
ness practices to meet more stringent ESG criteria.

Environmental and social issues, such as climate change, air pollution, and societal
impacts of company products and services, have historically been treated as negative
externalities, or costs not borne by the company and its investors. But increased
stakeholder awareness and stronger regulations are forcing companies to internalize
environmental and societal costs in their income statements, either explicitly or
implicitly, for responsible investors.

While ESG factors were once regarded as intangible or qualitative information,
improved identification and analysis, as well as enhanced corporate disclosures, have
resulted in increasingly quantifiable information.

KNOWLEDGE CHECK y

1.

ESG considerations are increasingly relevant for which of the fol-
lowing reasons (select up to three options)?

A. Many in the new generation of investors are demanding that invest-
ment strategies incorporate ESG factors.

B. ESG issues are having more material impacts on companies’
valuations.

(. Environmental and social issues are being treated as negative
externalities.
Solution: A and B are correct.

A is correct. A growing number among the new generation of investors
increasingly demand that their inherited wealth or pension contributions be
managed using investment strategies that systematically consider material
ESG risks, as well as negative environmental and societal impacts, of their
portfolio investments.

B is correct. ESG issues are having more material impacts on companies’
valuations. Many investors have suffered substantial losses due to corporate
mismanagement of ESG issues, resulting in environmental disasters, social
controversies, and governance deficiencies.

C is incorrect. Environmental and social issues are less frequently treated as
negative externalities than in the past. Increased stakeholder awareness and
stronger regulations are forcing companies to internalize environmental and
societal costs in their income statements, either explicitly or implicitly, for
responsible investors.
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Environmental Factors

The materiality of environmental factors can vary significantly across industries. An
ESG factor is material when that factor is believed to have a significant impact on a
company’s results or business model. For firms in natural-resource-intensive indus-
tries, environmental factors often have a direct material effect on operations, while in
other cases the impact may be material but indirect in nature. Environmental factors
generally considered material by investors include climate change, pollution and waste,
resource and land use, ecological footprint, and biodiversity.

Climate change considerations are often framed as either physical risks or transi-
tion risks. Physical risks include damage to or destruction of assets by severe weather,
which is expected to significantly increase in frequency as the climate changes. Physical
risks can often be insured against or diversified. Transition risks are losses related to
the transition to a lower-carbon economy, which may result from regulations or shifting
consumer demand. For example, a coal producer’s revenues may decline materially
if its electric utility customers switch to lower-emission fuel sources and renewables.
A specific instance of transition risk for energy companies and their investors is
stranded assets, or emission-intensive reserve assets at risk of becoming unviable,
thereby reducing their value (e.g., even if an oil well were to produce oil from 2029
to 2059, production might have to cease early due to regulations or uneconomical
prices). Analysts may find it difficult to assess this risk for energy companies, given
uncertainties of regulations and break-even prices.

Adverse material environmental effects can arise from decisions based on inade-
quate governance or errors in judgment. For example, oil spills, industrial waste con-
tamination, and local resource depletion can result from poor environmental standards,
breaches of safety standards, or unsustainable business models. Such events can be
costly in terms of regulatory fines, litigation, clean-up expenses, and reputational risk.

EMISSIONS AND WASTE AS AN ENVIRONMENTAL RISK

Environmental issues such as emissions and waste have historically been treated
as externalities and have thus not been fully addressed in companies’ financial
reporting. However, with growing awareness among stakeholders, including
regulators, companies may face financial liabilities for pollution, contamination,
and the emission of toxic or carcinogenic substances and therefore must manage
these risks. Gross mismanagement of these risks may result in a company not
only incurring severe financial penalties but also losing permanently its license
to operate.

In 2019, the collapse of Dam I of the Cérrego do Feijao Mine in Brumadinho,
Brazil, resulted in the spillage of millions of tons of mud; 270 lives were lost,
and the nearby Paraopeba River was contaminated. The mine was owned and
operated by Vale, a multi-national Brazilian mining corporation. Vale has since
been accused of hiding information about the dam’s instability for years to avoid
damaging its reputation. Several company employees, including its ex-CEO, and
its auditor, TUV SUD, were charged with murder and environmental crimes.
Vale was fined millions of dollars by the Brazilian government and reached an
agreement in 2021 to repair all environmental damage and pay USD7 billion to
the families of victims killed in the disaster.
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Social Factors

Social factors typically pertain to a firm’s practices concerning, and their impacts on,
its employees and human capital, customers, and communities in which it operates.
Compensation, turnover, worker health, training and safety, employee morale, employee
diversity, customer data privacy, and community relations can all affect a company’s
ability to sustain its performance over the long run. Minimizing social risk can lower
a company’s costs through higher employee productivity, lower employee turnover,
reduced litigation potential, and reduced reputational risk.

DATA PRIVACY AND SECURITY AS A SOCIAL RISK

Data privacy and security addresses how companies gather, use, and secure per-
sonally identifiable information and other meta-data collected from individuals.
In some industries, such as internet software and services, this issue includes
managing the risks associated with government requests that may result in
violations of consumers’ civil and political rights.

As more services are offered online, consumers often unknowingly leave a
large digital footprint using such services. Some information may be personally
identifiable in nature, leaving users vulnerable to theft or misuse of data. As
reported in the 2019 Cost of a Data Breach Report released by IBM and Ponemon
Institute, the average cost of a data breach is USD3.9 million.

Mismanagement of data and privacy and security breaches can have materially
significant consequences for both a company’s business model and its financial
performance. For example, lax cybersecurity measures at Equifax, a US-based
consumer credit reporting agency, led to a data breach and the theft of identity
and financial data of over 140 million US citizens in 2017. Equifax has incurred
hundreds of millions of dollars in expenses arising from the breach and has
faced numerous lawsuits and investigations.

In a separate case, Facebook, a leading US-based social media platform,
shared the personal data of over 80 million users with a third-party consultancy
without users’ consent. The consultancy gathered psychological profiles of users
and accessed their contacts to influence voters in US elections, leading to one
of the largest US government fines (USD5 billion) imposed in the technology
sector to date—and to a significant decline in user trust. Facebook’s subsequent
renaming as Meta Platforms in late 2021 was considered by some analysts a
means of distancing itself from the corporation’s privacy and other social issues.

Governance Factors

As outlined in an earlier lesson, corporate governance and stakeholder management
address issues that include:
= company ownership and voting structure;

= relevance of board skills and experience to current and future company
needs;

= alignment of management compensation with company results;
= strength of company shareholder rights versus peers; and

= company effectiveness in managing long-term risks and sustainability.
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Analyses of these areas and questions—typically found in issuers’ proxy statements,
annual reports, and sustainability reports—can provide important insights about the
quality of management and sources of risk. Corporate governance will be discussed
in greater depth in the next learning module.

SIEMENS AG BRIBERY SCANDAL AND CORPORATE GOVERNANCE CHANGES

In 2006, German police raided the headquarters of Siemens AG, the largest
industrial manufacturing firm in Europe, as officials uncovered one of the largest
corporate corruption cases in history. German and US investigators subsequently
discovered that the payment of bribes to foreign government officials by Siemens
employees to secure sales and contracts was standard operating procedure for
decades, with total bribery payments exceeding EUR1 billion (dating back to
2001). While hundreds of Siemens employees were dismissed and the firm faced
over EUR3 billion in fines, the disgorgement of profits, and other costs, the failure
of leadership led to substantial upheaval at the board and senior management
level as well as the establishment of new governance policies.

Both the supervisory board and the managing board chairmen resigned,
and for the first time in its 160-year history, Siemens hired a CEO from outside
the company and most senior managers were dismissed. As the prior boards
were found to lack sufficient understanding of, or engagement with, the busi-
ness, both the new supervisory board and the new managing board included
members with insight into operational activities and active decision-making.
The new managing board was composed of the CEO, CFO, head of HR, and
representatives from key operational units as well as the areas of supply chain
management and sustainability, legal, and compliance. The firm increased its
scrutiny and oversight of many regional businesses, whose prior autonomy had
resulted in significant violations. Finally, to rebuild trust with internal and external
stakeholders, Siemens instituted a firmwide anti-corruption policy designed to
prevent, detect, and respond to compliance breaches.

Evaluating ESG-Related Risks and Opportunities

Recall from an earlier lesson that debt and equity investors have different claims
to the same cash flows of a corporation. The process of identifying and evaluating
ESG-related factors that affect these cash flows is therefore similar for both equity
and corporate credit analyses.

The question of how and when ESG factors affect corporate cash flows rests on
differences in their effect on the value of debt and equity claims.

= Once identified, the material effects of ESG factors must first be quantified
in financial terms—that is, how are the firm’s discounted future cash flows
positively or negatively affected by these factors?

= In the case of significant long-term adverse ESG-related events, equity
claims are usually immediately and disproportionately affected, as they
represent residual claims to future company cash flows. For example, in the
Vale dam disaster, the Equifax data breach, and the Siemens bribery scandal
cited earlier, all three firms experienced a sharp share price decline in the
wake of the event.

s While adverse ESG-related events also affect the value of debtholder claims,
these finite, fixed obligations are usually less affected than equities by such
events unless the firm’s ability to make interest and principal payments is
adversely affected. In the Vale, Equifax, and Siemens examples, all three
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saw their respective issuer-specific cost of debt rise, and each experienced
a credit rating downgrade shortly after the adverse event. Vale saw its debt
rating briefly reduced to speculative grade following the dam collapse. In
more extreme cases, debtholders may force a company into bankruptcy and
experience significant losses in liquidation.

= In general, the effects of adverse ESG-related events often differ depend-
ing on maturity. For example, an analyst may believe a coal company has
long-term risk from potential asset write-downs—that is, stranded assets
due to regulatory changes or shifts in demand—which would likely have a
greater negative effect on debt maturing in ten years versus short-term debt
maturing in twelve months.

Analysts evaluate potential positive and/or negative effects of material ESG-related
factors, whose financial impact is reflected in a company’s projected financial state-
ments and ratios—with future expected cash flows discounted at an appropriate rate
and sensitivity and/or a scenario analysis used to weigh different outcomes for debt
and equity holders.

For example, an analyst might increase her forecast of a hotel company’s operat-
ing costs because of the impact of excessive employee turnover—lost productivity,
reduced customer satisfaction, and increased expenses for employee searches, tem-
porary workers, and training programs. As another example, an analyst might choose
to lower the discount rate for a food company that is expected to gain a competitive
advantage by transitioning to a sustainable source of a key ingredient in its products.

QUESTION SET [ y

1. Historically, analysts have best been able to evaluate a company’s:

A. social practices.
B. governance practices.

(. environmental practices.
Solution:

B is correct. Corporate governance factors are well understood and quantifi-
able by analysts, including the consequences of poor corporate governance.
In contrast, the inclusion of environmental and social factors in investment
decision-making has evolved more slowly. The results of evaluating the
effects of environmental and social factors on firm performance are often
less clear.

2. Historically, environmental and social issues have been treated as
. However, they are increasingly being recognized as
. (negative externalities, internalized costs).

Solution:

Historically, environmental and social issues have been treated as negative
externalities. However, they are increasingly being recognized as internal-
ized costs.

It was previously assumed that the negative consequences of poor firm deci-
sions did not fall on the firm’s capital suppliers but, rather, on society. Now,
analysts consider these increasingly internalized company costs by estimat-
ing their effects on firm financial performance, by incorporating them into
discount rates and risk assessments, and by screening or adjusting position
sizes of companies that have poor ESG practices.
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3. Stranded assets best represent . (physical risk, transition risk)
Solution:

Stranded assets best represent transition risk.

Transition risks are losses related to the transition to a lower-carbon econo-
my. An oil well may become a stranded asset due to government regulations
or changes in consumer preferences that affect the price of oil or otherwise
impair an issuer’s ability to fully realize the asset value. Physical risks include
damage to property stemming from extreme weather, which is expected to
increase in both frequency and severity due to climate change.

4. Explain the importance of materiality of ESG factors for a financial analyst.
Solution:

An ESG factor is considered material when it has a significant impact on

a company’s results or business model. An analyst attempts to evaluate
potential positive or negative effects of material ESG-related factors—for ex-
ample, by incorporating them into a company’s projected cash flows and/or
discount rates or through an investment candidate screening process. While
an issuer may have many ESG factors to consider, analysts prioritize those
that are material given the opportunity cost of analysts’ time.

5. A company’s effectiveness in managing long-term risks and sustainability is
best classified as a:

A. social factor.
B. governance factor.

(. environmental factor.
Solution:

B is correct. Corporate governance and stakeholder management address
issues that include a company’s effectiveness in managing long-term risks
and sustainability. Management effectiveness can be assessed through an
evaluation of the company’s financial and non-financial performance over
the long run, along with a comparison against industry peers to isolate con-
trollable variables.
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PRACTICE PROBLEMS

The following information relates to questions
1-3

Consider a firm with assets of 200 fully financed by equity and an identical firm
financed with 80% debt and 20% equity. Assume both firms have revenue over a
period of 200 and non-debt operating expenses of 140.

1. If we assume an interest rate of 20% for the period, calculate net income for each
firm and compare their returns on equity for the period, ignoring income taxes.

2. Calculate the return on equity for the period if the firms experience a 20% in-
crease and decrease in revenue (from Question 1), assuming operating expenses
remain unchanged.

3. Consider the same all-equity-financed firm as in Question 1 and its choices for
financing a new investment in LT assets of 40. The pertinent details in the firm’s
initial balance sheet are shown below. Revenue before the investment is 200, op-
erating expenses are 140 and are expected to remain unchanged, interest on new
debt financing is 20%, and the return on the new investment is 30%.

Calculate the ROE for the firm if it finances the investment with debt, the issu-
ance of new shares, or cash on hand and compare the results. Discuss the results
of the comparison.

Initial Balance Sheet

Cash 60
Other assets 40
LT assets 100 Equity 200
Share Issuance Debt Issuance Cash on Hand
Cash 60 Cash 60 Cash 20
Other 40 Other 40 Debt 40 Other 40

LT assets 140 Equity 240 LT assets 140  Equity 200 LT assets 140  Equity 200

Revenue 212 212 212
Ei;sélgfseratmg 140 140 140
Less: Interest 8

Net Income 72 64 72
Total Equity 240 200 200
ROE 30% 32% 36%

4. A company has developed a long-term relationship with its major supplier. The
supplier has developed complex systems that integrate with those of the compa-
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ny and has an agreement to receive payment within 30 days for goods delivered.
Discuss the supplier’s stakeholder relationship with the firm. Why would high
financial leverage be inconsistent with the supplier’s interests?

5. Explain why a company’s management might not act in the best interests of
shareholders.
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SOLUTIONS

1. Solve for net income by subtracting expenses from revenue, and divide net in-
come by total equity to solve for the one-period return on equity:

Equity-Financed Debt- and Equity-Financed

Revenue 200 Revenue 200

Less: Operating Expenses -140 Less: Operating Expenses -140
Less: Interest Expense* -32

Net Income 60 Net Income 28

Total Equity 200 Total Equity 40

Return on Equity 30% Return on Equity 70%

*Interest expense with 80% debt financing = 160 x 0.20 = 32.

2
20% Increase in Revenue

Equity-Financed Debt- and Equity-Financed

Revenue 240 Revenue 240

Less: Operating Expenses -140 Less: Operating Expenses -140
Less: Interest Expense -32

Net Income 100 Net Income 68

Total Equity 200 Total Equity 40

Return on Equity 50% Return on Equity 170%

20% Decrease in Revenue

Equity-Financed Debt- and Equity-Financed

Revenue 160 Revenue 160

Less: Operating Expenses -140 Less: Operating Expenses -140
Less: Interest Expense -32

Net Income 20 Net Income (12)

Total Equity 200 Total Equity 40

Return on Equity 10% Return on Equity (30%)

Like the example in the lesson, the use of debt increases the variance in return on
equity.

o

Financing the investment with new shares produces the lowest ROE among the
three financing options. However, since the investment produced a return equal
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to the beginning ROE, there was no change in ROE from the initial case. Financ-
ing with debt produced a higher ROE, because the interest rate on debt was lower
than the return on the new investment and no new shares were issued, avoiding
dilution. The highest ROE was produced by using excess cash on hand, which
avoids both dilution and the interest cost of debt.

4. The supplier has a clear vested interest in the success and survival of the compa-
ny, so it is considered a stakeholder. The supplier extends short-term credit to the
company and has a long-term interest in the success of the company because it
has invested in integrated complex systems. High financial leverage would not be
in the best interest of the supplier, because it presents both short-term risk that
the company may be unable to make payments for goods delivered and long-term
risk for the investment made to integrate the supplier’s complex systems with
those of the company.

5. Managers are in a principal-agent relationship with a company’s shareholders.
Managers, overseen by the board of directors, serve as agents who should act
in the best interests of the company’s shareholders. However, in some cases,
managers may put their own interests ahead of shareholders’ interests. Exam-
ples include insufficient effort, excessive perquisite consumption (e.g., corporate
jets, elaborate offices), and failure to take appropriate risks or make invest-
ments in an effort to safeguard their jobs. Oversight by a majority independent
board and compensation to align managers’ interests with shareholders, such as
performance-based and equity-based compensation schemes, are mechanisms to
mitigate these conflicts of interest.




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



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

LEARNING MODULE

Corporate Governance: Conflicts,
Mechanisms, Risks, and Benefits

LEARNING OUTCOMES

Mastery | The candidate should be able to:

] describe the principal-agent relationship and conflicts that may arise
between stakeholder groups

] describe corporate governance and mechanisms to manage
stakeholder relationships and mitigate associated risks

] describe potential risks of poor corporate governance and
stakeholder management and benefits of effective corporate
governance and stakeholder management

INTRODUCTION

Corporations are complex structures with stakeholders beyond owners, lenders, and
managers. Corporate governance involves the creation and maintenance of a system
of checks, balances, and incentives that addresses conflicting interests among these
stakeholders. In this Learning Module, we first identify key aspects of the relation-
ships between these parties and the potential conflicts that may arise. In the second
lesson, we turn to the various mechanisms established to manage these conflicts,
settle disputes, and mitigate risk. Finally, we highlight the benefits of strong corporate
governance and stakeholder management policies as well as the risks of weak policies
and their potential impact on corporate performance.

LEARNING MODULE OVERVIEW %

= A principal-agent relationship is created when one party (a
principal) hires another party (an agent) to perform a task or
service. The relationship can exist with or without a contract. The
agent is expected to act in the principal’s best interest.

= In many cases, the agent possesses more information than the prin-
cipal, and conflicts arise where the interests of the principal and the
agent diverge. In a corporation, shareholders are a principal and elect
directors (an agent), who appoint managers (another agent), who are
charged with maximizing shareholder value.
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=  Given the complex ecosystem of stakeholders in a corporation, the
rights, responsibilities, and powers of each stakeholder must be
considered when establishing an appropriate governance structure by
striking a balance among the interests of these groups while meeting
corporate objectives.

= A sound governance structure consists of mechanisms to ensure
adherence to rules and regulations imposed by external authorities
as well as to meet the unique requirements of internal stakeholders.
These mechanisms include financial reporting, general and extraordi-
nary meetings, compensation, debt covenants, and more.

= Weak corporate governance, unmanaged conflicts of interest, or inad-
equate stakeholder management can place firms at a competitive dis-
advantage. Strong governance practices and a proper balance among
stakeholders’ interests are often reflected in increased competitiveness
and operational efficiency, better control processes, and improved
performance.

LEARNING MODULE SELF-ASSESSMENT y

These initial questions are intended to help you gauge your current level
of understanding of this learning module.

1. The following statements relate to the ecosystem of stakeholders in a cor-
poration. Complete each statement by selecting one of the following: agent,
principal, contractual, principal-agent, employer-employee

In a corporation, the board of directors is elected to act as a(n

In a corporation, shareholders are a(n)

Customers have a(n) relationship with a corporate issuer.

Solution:

In a corporation, the board of directors is elected to act as an agent.
In a corporation, shareholders are a principal.
Customers have a contractual relationship with a corporate issuer.

2. Conflicts arise where the interests of a principal and an agent diverge,
resulting in agency costs. Identify and explain an example of an agency cost
for a corporate issuer.<QuestionType>essay</QuestionType>

Solution:

An example of an agency cost for public companies is the cost of hiring

an external independent auditor for the financial statements and internal
controls. Audit fees are paid by the issuer, a cost borne by the shareholders,
to mitigate the risk that financial reports are materially misstated or deviate
from generally accepted accounting principles.
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3. Match the mechanism to manage relationships or settle disputes with the
applicable stakeholder

1. Shareholders A. Ad hoc committee

2. Creditors B. Proxy contest

3. Management C. — Stock-based compensation
Solution:

1. B is correct. Proxy contests are one mechanism for shareholders to pursue
changes in corporate control.

2. A is correct. When a company is struggling to meet its debt obligations,
an ad hoc committee may be formed by a group of bondholders to approach
the company with potential options to restructure their bonds.

3. Cis correct. Stock-based compensation seeks to align the interests of
management and shareholders.

4. A(n) may be called when requested by a specific mini-
mum number of calling shareholders, as detailed in the company’s bylaws or
charter.

Solution:

An extraordinary general meeting (EGM) may be called when requested

by a specific minimum number of calling shareholders, as detailed in the
company’s bylaws or charter.

5. Studies have shown that improvements in corporate governance practic-

es (increase/decrease) the likelihood of a credit rating
(upgrade/downgrade), which tends to
(increase/decrease) the cost of debt.

Solution:

Studies have shown that improvements in corporate governance practices
increase the likelihood of a credit rating upgrade, which tends to decrease
the cost of debt.

6. What types of questions should analysts consider about a company’s cor-
porate governance and stakeholder management?<QuestionType>essay</
QuestionType>

Solution:

Key questions analysts should consider about a company’s corporate gover-
nance and stakeholder management include the following:

= What is the company’s ownership and voting structure?

=  How well do board members’ skills and experience match the current
and future needs of the company?

=  How closely does the management team’s compensation and incentive
structure align with factors expected to drive overall company results?

= Who are the significant investors in the company?
= How strong are company shareholder rights versus its peers?

=  How effective has management been in taking a long-term perspective
on risks and sustainability?
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STAKEHOLDER CONFLICTS AND MANAGEMENT

] describe the principal-agent relationship and conflicts that may arise
between stakeholder groups

A corporation is a legal entity with a complex ecosystem of stakeholders. Corporate
stakeholder relationships include contractual, principal-agent, and other relationships
as illustrated in Exhibit 1.

Exhibit 1: Principal-Agent and Other Relationships

Governments

Appoint board (vote)

Board of Directors
(Agent)

Compliance

Agent relationship

Oversight
Hire l T Agent relationship

Managers Capital provider Creditors/

Contract relationshi (hgent — 5 | Debtholders
! P Contract relationship x

: e ——— .
Suppliers Hire Contract ).(
Seller of i relationship |
eller of input Capital provider A4
Emblovees Shareholders | <€—
pioy (Principal) I

Agent relationship

Corporation

Contract relationship l T Purchaser of output

Customers

A principal-agent relationship (or agency relationship) is created when one party
(a principal) hires another party (an agent) to perform a task or service and can be
present with or without a contract governing the relationship. An agent is expected to
act in the principal’s best interest, and the relationship involves trust and expectations
of loyalty and diligence. In many cases, the agent possesses more information than
the principal, which means that the principal is often unable to directly verify that the
agent is acting in the principal’s best interest. Conflicts arise where the interests of
the principal and agent diverge, resulting in agency costs, which can be direct, such
as the costs of hiring monitoring agents (e.g., a board of directors hiring an auditor),
or indirect, like the forgone profits and economic benefits of lost opportunities.

In a corporation, shareholders are a principal and elect directors (an agent), who
are expected to pursue shareholders’ interests by hiring managers (another agent) to
maximize shareholder value. Shareholders and lenders demand higher returns and
risk premiums when faced with greater information asymmetry due to the greater
potential for conflicts of interest. Principal-agent relationships and potential conflicts
arise in several areas within corporations.
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Shareholder, Board Director, and Manager Relationships

Directors and managers have more information about a company’s performance,
risks, and investment opportunities than outsiders such as shareholders and lenders.
This information asymmetry lowers shareholders’ ability to assess the performance
of directors and managers, weakening their capacity to identify and dismiss poor
performers. While all companies have some degree of asymmetric information, it
is more pronounced for companies competing in many markets and geographies,
those that sell complex products, and companies with lower levels of institutional
ownership and free float.

In practice, compensation is the principal tool used to align the interests of
management and shareholders. While management compensation seeks to motivate
managers to maximize shareholder value, manager and shareholder interests may
diverge in the following common ways:

= Insufficient effort. Managers may be unable or unwilling to make invest-
ments, manage costs appropriately, or make hard decisions like shutting
down unprofitable business lines. They may conduct too little monitoring
of employees or assert too little control, leading to unintentional risks and
litigation. Finally, managers may allocate too little time to their role because
they are committed to political or charitable activities, personal invest-
ments, or serving as directors or managers of other companies.

= Inappropriate risk appetite. Compensation dominated by stock grants
and options can motivate excessive management risk-taking, as option
holders participate only in upside share price moves. Similarly, little or no
use of stock grants and options in compensation plans can lead to unduly
risk-averse corporate decision-making and the inability to attract talent.
This misalignment may be at odds with the company’s value creation
objective or shareholders’ desire for higher-risk, higher-reward endeavors.
Since investors can hold diversified portfolios, they may have a higher risk
tolerance than managers, whose reputation and time are concentrated in a
single company.

=  Empire building. Management compensation and status are typically tied to
business size (e.g., total revenues, number of employees), which can incen-
tivize managers to seek “growth for growth’s sake,” such as acquisitions that
do not increase shareholder value.

= Entrenchment. Directors and managers want to retain their jobs. Tactics to
do so include copying competitors and peers, avoiding risks, and pursuing
complicated transactions and restructurings that they are uniquely suited
to manage. Directors may avoid speaking out against management, even if
speaking out is in the interest of shareholders or other stakeholders.

= Self-dealing. Managers may exploit firm resources to maximize personal
benefits, such as excessive perquisites (private airplanes, club memberships,
personal security), or defraud investors by misappropriating assets. The
smaller a manager’s stake in the company, the less they bear these costs
themselves, reducing their desire to maximize firm value.
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KNOWLEDGE CHECK: SHAREHOLDER AND MANAGER/DIRECTOR y
RELATIONSHIPS

1. A construction firm has the opportunity to invest in a high-risk, high-re-
ward capital infrastructure project. Which of the following could be a
reason why the company decides not to pursue the project?

A. The compensation of managers is closely tied to the size of the compa-
ny’s business.

B. Management receives excessive all-cash compensation.

(. Management has recently received a generous options reward in the
company’s shares.
Solution:

B is correct. When compensation—particularly if it is excessive—is entirely
in cash, the risk tolerance of managers may be too low, as they are inclined
to protect their cash compensation. Additionally, there may be little upside
for them if the project performs well.

A is incorrect, as it describes the “empire building” phenomenon that would
likely result in the decision to grow the company at any cost in an attempt to
secure higher compensation.

Cis incorrect, as it would likely lead to an alignment of managers’ interests
with those of shareholders.

Controlling and Minority Shareholder Relationships

Corporate ownership is generally classified as dispersed or concentrated. Dispersed
ownership involves many shareholders, none of whom can exercise control over the
corporation. In contrast, concentrated ownership reflects an individual shareholder
or a group (known as controlling shareholders), who can exercise control over the
corporation. The group may involve a family, another company (or companies), or
government.

While we have been discussing shareholders as a homogeneous group with shared
interests, in fact shareholders are often a heterogeneous group with different interests,
such as a founding family with a large percentage of their wealth held in company stock
who thus desire management to diversify the company to achieve stability. This desire
would be at odds with that of minority shareholders who hold diversified portfolios
and would prefer that management focus on maximizing shareholder value, as they
can diversify cheaply on their own. Conversely, a controlling shareholder may also be
a long-term shareholder with a multi-year or multi-decade perspective, while some
minority shareholders may seek quick gains from cost cutting, selling assets, or share
repurchases. Shareholders can communicate with one another and form voting blocs
to advocate for their interests more effectively.

Share ownership percentages alone may not necessarily reflect whether company
control is dispersed or concentrated. Differences in shareholder voting schemes, as
well as a share class with different voting rights, give rise to varying degrees of control
among shareholders. In contrast to a simple structure of one vote per shareholder,
a dual-class structure involves one share class (e.g., Class A) that carries one vote
per share and is publicly held and traded and another share class (e.g., Class B) that
carries several votes per share and is held exclusively by company insiders or founders.
A dual-class structure allows certain stakeholders to effectively control the company
even if they do not hold most of the shares outstanding. These stakeholders—who
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can avoid voting-power dilution if new shares are issued—control board elections,
strategic decisions, and all other significant matters. CFA Institute has long advocated
against dual-class structures, because they permit one group of shareholders to have
disproportionate power and potentially override the will of the majority for their own
personal interest. In cases where dual-class structures are legal, CFA Institute advises
issuers to clearly disclose such arrangements and their implications for investors. For
more on CFA Institute’s advocacy on this and other corporate governance topics, visit
www.cfainstitute.org/advocacy.

Magna International Inc., a Canadian auto parts company, started off with two
classes of shares. Class A shares had one vote per share, and Class B shares had 500
votes per share. The founder, Frank Stronach, and his family were able to control 75%
of the voting rights while owning only 3% of the total shares by holding Class B shares.
Investors were frustrated that the founder and members of his family secured millions
in consulting fees, salaries, bonuses, and stock options despite weakness in the stock
price. Shareholders voted for a single-class share structure in an extraordinary general
meeting, creating an agreement that Stronach would leave the company after paying
out CAD870 million over five years.

KNOWLEDGE CHECK: DUAL-CLASS SHARE STRUCTURE y

1. Which of the following best describes dual-class share structures?

A. Dual-class share structures can be easily changed over time.

B. Company founders can maintain significant power over the
organization.

(. Conflicts of interest between management and stakeholder groups are
less likely than with single-class share structures.
Solution:

B is correct. Under dual-class share systems, company founders may control
board elections, strategic decisions, and other significant matters. A is
incorrect, because dual-class share systems are difficult to dismantle once
adopted as the voting control within dual-class systems is held exclusive-

ly by company insiders or founders. C is incorrect, because conflicts of
interest between management and stakeholders are more likely than with
single-class share structures owing to the potential control element in du-
al-class systems.

Shareholder versus Creditor Interests

Despite their financial claims to the same cash flows of a corporation, the difference in
debt versus equity claims gives rise to potential conflicts of interest, as outlined in the
previous module. For example, debtholders with a fixed claim tend to be risk averse
and prefer that the corporation take actions to ensure sufficient cash flow to meet
its debt obligations. For this reason, debtholders tend to prefer that a company raise
more equity and limit shareholder distributions. Shareholders, however, tend to prefer
greater leverage and shareholder distributions rather than dilutive equity issuance.

This potential conflict is greater for long-term debt, as the passage of time exposes
debtholders to changes in business conditions, strategy, and management behavior. As
a result, long-term creditors are more likely to impose contractual limits on leverage
and shareholder distributions.
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KNOWLEDGE CHECK: STAKEHOLDER RELATIONSHIPS y

1. A controlling shareholder of Stillcreek Corporation owns 55% of
Stillcreek’s shares, and the remaining shares are spread among a large group
of shareholders. In this situation, conflicts of interest are most likely to arise
between:

A. shareholders and bondholders.
B. the controlling shareholder and managers.

C. the controlling shareholder and minority shareholders.
Solution:

Cis correct. In this ownership structure, the controlling shareholder’s power
is likely more influential than that of minority shareholders. Thus, the con-
trolling shareholder may be able to exploit its position to the detriment of
the interests of the remaining shareholders. A and B are incorrect, because
the ownership structure in and of itself is unlikely to create material con-
flicts between shareholders and bondholders or shareholders and managers.

EXAMPLE 1

Leverage and Other Stakeholders: KLD Marine Ltd.

KLD Marine Ltd. (KLD) is a small, debt-free manufacturer of welded metal
boats with domestic and international sales in a highly competitive and cyclical
market. KLD is the primary employer in a small, remote town. Sales are through
a network of dealers, who typically sell three or four different boat brands. Of
the company’s 50 employees, about half are specialized aluminum welders, with
most others in sales and management. The primary purchased input for KLD’s
boat production is sheet aluminum. KLD’s sole aluminum supplier is a large,
multi-national company with many clients. KLD has never paid dividends but
has substantial retained earnings that finance the company’s assets. KLD has
recently decided to borrow heavily so it can pay a large, one-time dividend to
shareholders.

1. Which of the following stakeholder groups will be most negatively affected
by the increase in leverage?

A. The welders employed by the company
B. The company’s dealers

C. The supplier of aluminum to the business
Solution:

A is correct. As employees, the welders could face loss of employment if the
company were to become financially distressed with the increase in leverage.
And since their skills are very specialized, they would probably have diffi-
culty finding another job locally. In a small and remote town, employment
opportunities are likely to be limited for specialized workers.

B is incorrect. The dealers might suffer lost sales if KLD were to fail, but they
could likely replace KLD with a competing brand.

Cis incorrect. The aluminum supplier would probably suffer the least im-
pact, since it is large and KLD is likely not a sizable proportion of its sales.
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2. Is it likely that any of these groups would be affected positively?
Solution:

In all cases, impacts are negative. Note that for modest borrowing, these
effects would be minor.

QUESTION SET y

1. Which of the following stakeholders are most likely to demand high-
er returns and risk premiums when faced with greater information asymme-
try due to the greater potential conflicts of interest?

A. Directors and managers
B. Suppliers and customers

(. Shareholders and lenders
Solution:

C is correct. Greater information asymmetry increases risk for sharehold-
ers and lenders, who will seek to be compensated for taking that risk with a
lower share price or multiple and a higher yield on debt investments.

A is incorrect, because directors and managers have more information
about a company’s performance, risks, and investment opportunities than
outsiders, such as shareholders and lenders.

B is incorrect, because while suppliers and customers are outsiders with
information asymmetry, their relationship is contractual and not based on
investment return.

2. An analyst is examining the governance of several companies in her cover-
age area and learns that one of the CEOs is highly involved in political and
charitable activities. These activities may result in which one of the follow-
ing misalignments of interests between management and shareholders?

A. Self-dealing
B. Entrenchment

(. Insufficient effort
Solution:

Cis correct. The CEO’s outside activities could result in insufficient effort.
Managers may allocate too little time to their role because they are commit-
ted to political or charitable activities, personal investments, or serving as
directors or managers of other companies.

A and B are incorrect, because while they are both examples of misalign-
ments between management and shareholders, they are not the primary
concern about management involvement in charitable and political activi-
ties, which tend to distract management rather than cause a direct conflict
of interest or transaction that is not in shareholders’ interests.

3. A corporate ownership structure involves many share-
holders, none of whom can exercise control over the corporation.

Solution:

A dispersed corporate ownership structure involves many shareholders,
none of whom can exercise control over the corporation.
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4. A company’s management team, whose compensation includes significant
stock grants and options, is pursuing a large debt-financed acquisition. The
management team discusses how this acquisition may not align with the
interests of all stakeholders, and it is proposed that they increase equity
financing for the acquisition. Increasing equity financing for the transaction
would increase support by which stakeholder?

A. Debtholders
B. Management

(. Shareholders
Solution:

A is correct. Debtholders with a fixed claim tend to be risk averse and prefer
that the corporation take actions to ensure sufficient cash flow to meet its
debt obligations. For this reason, debtholders tend to prefer that a company
raise more equity as opposed to increasing debt to a level that may increase
default risk.

B and C are incorrect, because management is aligned with shareholders
through stock grants and options, and shareholders tend to prefer greater
leverage rather than dilutive equity issuance.

5. Discuss the potential conflicts between controlling shareholders and mi-
nority shareholders in a dual-class structure.

Solution:

A dual-class structure allows stakeholders to effectively control the compa-
ny by virtue of their ownership of a share class with superior voting rights.
While it is possible for minority shareholders to change voting rights in their
favor, it can be difficult and expensive to do so, as illustrated by the Magna
International example.

CORPORATE GOVERNANCE MECHANISMS

] describe corporate governance and mechanisms to manage
stakeholder relationships and mitigate associated risks

Given the complex ecosystem of stakeholders in a corporation, the rights, responsi-
bilities, and powers of each must be taken into consideration when establishing an
appropriate governance structure by striking a balance among the interests of these
groups while meeting corporate objectives. A sound governance structure seeks to
ensure that a corporation has mechanisms in place that not only facilitate adherence
to rules and regulations imposed by external authorities but also meet the unique
requirements of internal stakeholders.
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Corporate Reporting and Transparency

Corporate reporting and transparency are foundational to governance. Without them,
external stakeholders would be unaware of the company’s performance and position,
and thus their ability to advocate for their interests would be severely weakened. Given
its importance, reporting is mandated and regulated through legal, regulatory, and
quasi-regulatory means (e.g., exchange listing requirements).

Investors have access to a public company’s financial and non-financial information
through annual reports, proxy statements, company disclosures, investor relations
resources, and other sources. This reporting includes information on a company’s
operations, strategic objectives, audited financial statements, governance structure,
ownership structure, remuneration policies, related-party transactions, and risk factors.
Most jurisdictions and stock exchanges require that listed companies’ annual financial
statements be audited—and interim financial statements reviewed—by third-party
independent auditors.

Private companies disclose information to the public only to the extent required
by regulations or voluntarily. However, they will disclose information confidentially
to their investors, but the content and form of that information are subject to nego-
tiation between stakeholders rather than standardized like the reporting by public
companies. Most jurisdictions do not require that private companies’ disclosures be
audited, though private companies are free to obtain an audit, which may improve
their terms with investors.

Investors rely on corporate reports and information to:

= assess company performance and that of its directors and managers;
= make valuation and investment decisions;
= vote on key corporate matters or changes; and

= ensure compliance with legal commitments in debt contracts. As it is
impractical for individual bondholders to track these bond requirements, a
financial intermediary known as a trustee is hired to report on and manage
payment administration for bondholders.

Shareholder Mechanisms

As residual owners of the company, shareholders seek to protect their ownership
claims through a variety of control mechanisms over the company. While no standard
set of shareholder rights exists, global investors usually rely on common rights and
mechanisms outlined in the following sections. These mechanisms are often enshrined
in securities laws and enforced by regulators.

Shareholder Meetings
General meetings—or an annual general meeting (AGM), typically held once a year—
enable shareholders to participate in discussions and vote on matters and transactions
that are not delegated to the board of directors. Common matters presented for a
shareholder vote at AGMs include the following:

=  Board member elections

= Appointment of independent auditor

= Approval of annual financial statements, dividends, and director and auditor
compensation

= Approval of equity-based compensation plans

= “Say on pay” non-binding votes on compensation plans
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Extraordinary general meetings (EGMs) may be called when other resolutions
requiring shareholder approval are proposed, or when requested by a specified min-
imum number of calling shareholders (or proportion of stock outstanding). Matters
presented for a shareholder vote at EGMs are idiosyncratic but commonly include
the following:

= Special elections of board members, usually proposed by shareholders

= Amendments to bylaws or articles of association

=  Mergers and acquisitions, takeovers, and asset sales

= Capital increases

=  Voluntary firm liquidation

Shareholders unable to attend a meeting in person usually authorize another
party to vote on their behalf in a proxy voting process, typically by submitting a
ballot electronically or by mail. Proxy voting is the most common form of investor
participation in general meetings.

KNOWLEDGE CHECK y

1. Which of the following statements about extraordinary general
meetings (EGMs) of shareholders is true?

A. The appointment of external auditors occurs during an EGM.

B. A corporation provides an overview of corporate performance at an

EGM.

(. An amendment to a corporation’s bylaws typically occurs during an
EGM.

Solution:

C is correct. An amendment to corporate bylaws would normally take place
during an EGM, which concerns significant changes to a company, such as
bylaw amendments. A and B are incorrect, because the appointment of ex-
ternal auditors and a corporate performance overview would typically take
place during the AGM.

Shareholder Activism

Shareholder activism involves investor strategies to compel a company to act in a
desired manner. The primary motivation of shareholder activists is to increase share-
holder value relatively quickly, although some activism involves social, political, or
environmental considerations. Shareholder activists often pressure management to
act using tactics such as initiating proxy fights, proposing shareholder resolutions,
and publicizing issues of contention.

Hedge funds are among the predominant shareholder activists. Unlike most institu-
tional investors, hedge funds base the majority of their fees on returns, granting them
a significant stake in the financial success of an activist campaign. Also, hedge funds
face fewer investment restrictions and are therefore able to take on large share positions
using borrowed funds. Regulated investment entities such as mutual funds, however,
are subject to investment restrictions (e.g., limitations on maximum position size,
leverage, and ownership of distressed or illiquid securities) that limit these activities,
although some large funds use their influence to encourage positive corporate action.
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KNOWLEDGE CHECK y

1. Which of the following best describes shareholder activists? Share-
holder activists:

A. help stabilize a company’s strategic direction.
B. have little effect on the company’s long-term investors.

C. are unlikely to alter the composition of a company’s shareholder base.
Solution:

A is correct. Shareholder activists often narrow a company’s strategic direc-
tion to focus on the few things that the company has historically done well,
often shedding assets and closing divisions in the process.

B is incorrect, because long-term investors in a company need to consider
how shareholder activists affect the company, especially if the company is
restructured and management is replaced.

Cis incorrect, because an activist is likely to change the investment thesis
for a company toward restructuring, which may prompt a change in the
shareholder base.

Shareholder Litigation

Shareholder activists may pursue additional tactics, such as litigation or lawsuits. One
prominent type is shareholder derivative lawsuits (unrelated to financial derivative
contracts), which are legal proceedings initiated against the board of directors, manage-
ment, and/or controlling shareholders by a shareholder deemed to be acting on behalf
of the company in place of its directors and officers, who have failed to adequately
act for the benefit of the company. In many countries, laws restrict shareholders from
pursuing legal action by either imposing minimum shareholder interest thresholds
for such lawsuits or prohibiting them altogether.

Corporate Takeovers

Changes in corporate control via a takeover by shareholders or an acquirer may
be pursued in several ways. One mechanism is the proxy contest (or proxy fight).
In a proxy contest, a group seeking a controlling position on a company’s board of
directors attempts to persuade shareholders to vote for the group. Managerial teams
can also be displaced through tender offers and hostile takeovers, which seek to
take over a company through control of the board and thus management. A tender
offer involves an invitation to shareholders to sell their interests directly to a group
seeking to gain control. A contest for corporate control may attract arbitrageurs and
takeover specialists, who facilitate transfers of control by purchasing shares from
existing shareholders in the target company and later selling shares to the highest
bidder. A hostile takeover is an attempt to acquire a company without the consent of
the company’s management.

Preservation of employment serves as an incentive for board members and man-
agers to focus on shareholder wealth maximization. The threat of removal, however,
can also have negative implications for a company’s corporate governance practices
if the company adopts anti-takeover measures, such as staggered board elections or a
shareholder rights plan (commonly known as a poison pill), to reduce the likelihood of
an unwanted takeover. Staggered board elections can dilute shareholder voting rights
by preventing shareholders from replacing the entire board at any given election. A
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shareholder rights plan enables shareholders to buy additional shares at a discount
if another shareholder purchases a certain percentage of the company’s shares. Such
plans increase takeover costs to any potential bidder.

Creditor Mechanisms

Creditors, including private lenders like banks as well as public bondholders, have
several mechanisms available to protect their interests. The rights of creditors are
established by laws and according to contracts executed with the company. Laws vary
by jurisdiction but commonly contain provisions to protect creditors’ interests and
provide legal recourse.

Bond Indenture

The rights of bondholders are established through contracts executed with the company.
A bond indenture is a legal contract that describes the structure of a bond, the obli-
gations of the company, and the rights of the bondholders. The terms and conditions
of lending agreements either require the company to perform certain actions (or meet
certain requirements) or prohibit certain actions. Bondholders may also require that
certain assets be pledged by an issuer to secure its promise to repay its obligations.

Creditor Committees

In some countries, official creditor committees, particularly for unsecured bondholders,
are established once a company files for bankruptcy. Such committees are expected
to represent bondholders during bankruptcy proceedings and to protect bondholder
interests in restructuring or liquidation.

When a company is struggling to meet its obligations under an indenture, an ad
hoc committee may be formed by a group of bondholders to approach the company
with potential options to restructure their bonds. While members of an ad hoc com-
mittee do not officially represent all bondholders, their interests are often aligned
with those of the broader bondholder group.

Board and Management Mechanisms

While the board of directors is central to a company’s governance structure, boards
routinely delegate specific functions to committees composed of a subset of their
members. Board committees thoroughly consider, review, monitor, and follow up
on matters that fall within their mandates, which may require specific expertise or
independence.

Exhibit 2 outlines the three most common board committees (sometimes referred
to as “core committees”), recommended by most corporate governance codes and
required by some stock exchanges.
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Exhibit 2: Core Board Committees and Key Oversight Functions

Board of Directors

Audit Committee Nominating/Governance Compensation/Remuneration
- Audit and control systems Committee Committee
- Financial reporting - Director selection - Director and executive compensation
- Governance policies

These committees provide recommendations and reports to the board on a regular
basis. When establishing committees, boards do not delegate their ultimate responsi-
bility nor are they discharged of their duties. The board is required to review, challenge,
and assure the content of any reports raised to it by the committees and to make the
proper decisions.

Audit Committee

The audit committee is the most widely required and established board committee,
which, according to best practices, should be composed solely of independent board
members and include at least one director with accounting or financial management
expertise. The audit committee monitors the issuer’s financial reporting process,
including the proper selection and implementation of accounting policies according to
accounting standards and regulations in order to ensure the integrity of the financial
statements. It supervises the internal audit function and ensures its independence
and competence. The audit committee is also responsible for recommending the
appointment of an independent external auditor and proposing its remuneration. It
interacts and holds meetings with the external auditor. It receives reports from the
internal and external auditors, proposes remedial actions for highlighted issues or
matters, and follows up on them. In some cases, the audit committee may also oversee
information technology security.

Nominating/Governance Committee

The nominating, or governance, committee is also typically composed of indepen-
dent members, in accordance with best practices. This committee appraises director
and manager candidates and oversees the board election process. It sets nomination
procedures and policies, including board directorship criteria, the search for and
identification of qualified candidates for board directorships, and the election process
by shareholders. In designing its policies and in nominating candidates to the board,
the committee ensures that the structure of the board is balanced and in alignment
with governance principles and applicable codes.

The committee also oversees the establishment and enforcement of corporate
policies, including:

= a corporate governance code;
= the charter of the board and its committees;
= a code of ethics; and

= a policy on conflicts of interest, among others.
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It reviews these policies periodically to incorporate any necessary changes or
developments. Most importantly, it ensures implementation of governance policies,
compliance with applicable laws and regulations, and the pursuit of appropriate action
if any issues or violations are identified. For example, policies on conflicts of interest
and related-party transactions require directors and managers to disclose any actual
or potential conflict of interest related to the company, as well as any material interests
in a transaction that may affect the company.

Compensation/Remuneration Committee

The compensation, or remuneration, committee develops and proposes remuneration
policies for the directors and key executives, which often includes setting performance
criteria and evaluating manager performance. Executive compensation attracts signif-
icant investor attention, with a focus on aligning manager and shareholder interests.
The laws in most jurisdictions, as well as best practices, require all compensation
committee members to be independent directors because management should not
assess its own performance.

Compensation plans often include a variable component—typically profit sharing,
stock, or stock options—contingent on corporate or stock price performance. However,
stock-based remuneration does not serve its purpose if managers can improve their
personal gains at the expense of the company while limiting their exposure to weak
stock performance. As a result, companies are increasingly designing incentive plans
that discourage “short-termism” or excessive risk-taking by managers. Some incen-
tive plans include granting shares, rather than options, to managers and restricting
their vesting or sale for several years or until retirement. A long-term incentive plan
delays compensation, either in part or in total, until a company’s strategic objectives
(typically performance targets) are met.

As a result of laws such as the Dodd-Frank Act in the USA or by choice, issuers
are increasingly seeking shareholder views on executive compensation by conducting
non-binding “say on pay” votes at the AGM. By allowing shareholders to express their
views on remuneration-related matters, companies can limit the discretion of directors
in granting excessive or inadequate remuneration.

Additional Committees

Companies can have multiple other board committees, which are often industry
specific. Risk committees—common (in some jurisdictions, required) in the financial
services industry—determine the risk profile and appetite of the company and ensure
that the company has an enterprise risk management system in place whereby risks
are identified, assessed, mitigated, and managed appropriately. Accordingly, risk com-
mittees oversee the setting of the risk policy and risk management annual plans and
monitor their implementation. Insurance companies often have investment committees
that ensure the company has adopted and adheres to rational and prudent investment
and capital management policies.

Employee Mechanisms

By managing employee relationships, companies seek to respect employees’ rights
and avoid legal or reputational risks associated with employment matters. Employee
relationship management (sometimes called human capital management) helps firms
attract and retain talent and ensure that employees fulfill their responsibilities and
are motivated to act in the company’s best interest.

Employee rights are primarily protected through jurisdiction-specific labor laws,
which define the standards for employees’ rights and responsibilities and cover such
matters as work hours, post-employment, health care and other benefit coverage,
and paid leave. In most countries, employees have the right to form unions. Unions



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

Corporate Governance Mechanisms

advocate on behalf of members to influence certain matters affecting employees,
such as compensation and working conditions. Although not a common practice in
many parts of the world, in some countries employees are represented on the board
of directors—or supervisory board—of companies meeting certain size or ownership
criteria (e.g., in Germany, Austria, and Luxembourg).

At the individual level, employment contracts specify the various rights and
responsibilities of the employer and employee. Some companies have an employee
stock ownership plan (ESOP) to help retain employees and further align their inter-
ests with those of the company. As part of an ESOP, a company establishes a fund
consisting of shares and/or cash, which are granted to employees based on service or
performance criteria and often include vesting periods.

Customer and Supplier Mechanisms

Both customers and suppliers enter into contractual agreements with a company that
specify the products and services underlying the relationship, the prices or fees and
the payment terms, the rights and responsibilities of each party, the after-sale rela-
tionship, and any guarantees. Contracts also specify actions to be taken and recourse
available if either party breaches the terms of the contract.

Customers, owners, and other stakeholders increasingly use social media to
voice or protect their interests or to enhance their influence on corporate matters.
For example, negative media attention can adversely affect the reputation or public
perception of a company or its managers and directors. Through social media, these
stakeholders can instantly broadcast information with little cost or effort and are thus
better able to compete with company management in influencing public sentiment.

Government Mechanisms

Laws and Regulations

Governments and regulatory authorities develop laws that companies must follow
and monitor companies’ compliance with those laws. Such laws protect and enforce
property and contract rights, in addition to protecting the rights of a specific group
such as consumers or the environment. Industries whose services, products, or oper-
ations are more likely to affect the public or stakeholder interests are typically subject
to greater regulation. Examples include financial services, health care, and agriculture
and food, as well as industries deemed to be in the national interest (e.g., defense).

Corporate Governance Codes

Many regulatory authorities have adopted corporate governance codes that consist of
guiding principles for publicly traded companies. These codes require companies to
disclose their adoption of recommended corporate governance practices or explain
why they have not done so, known as a “comply or explain” approach. In Japan, for
example, companies with no outside directors must justify why appointing outside
directors is not appropriate. Some jurisdictions do not have national corporate gov-
ernance codes but do make use of national corporate laws or regulations (e.g., Chile)
or stock exchange listing requirements (e.g., India) to achieve similar objectives.
The USA does not have a national corporate governance code or law but does have
national securities laws (e.g., the Securities Act and the Sarbanes-Oxley Act) that are
enforced by a national regulator (the Securities and Exchange Commission). US stock
exchanges have listing requirements that include numerous governance provisions,
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such as the requirement for majority independent boards. Additionally, most US com-
panies are incorporated in a single state, Delaware, which does have state corporate
laws that, in effect, serve the same purpose as a national corporate governance code.

QUESTION SET [ y

1. Which of the following is typically used to represent creditors’
interests?

A. Ad hoc committee
B. Poison pill

(. Tender offer
Solution:

A is correct. An ad hoc committee is a group of creditors who approach an
issuer in financial distress with options for debt restructuring.

B is incorrect. A poison pill is used to protect shareholders, management,
and the board from takeovers that could potentially undervalue the compa-
ny or are otherwise unwanted.

C is incorrect. A tender offer involves an invitation to shareholders to sell
their interests directly to a group seeking to gain control.

2. A primary responsibility of a board’s audit committee does not include:

A. oversight of accounting policies.
B. adoption of proper corporate governance.

(. recommending remuneration for the external auditor.
Solution:

B is correct. The adoption of proper corporate governance is the responsi-
bility of a corporation’s governance committee.

A and C are incorrect, because oversight of accounting policies and recom-
mending remuneration for the external auditor are responsibilities of the
audit committee.

3. Which of the following is true of shareholder activism?

A. Shareholder activists rarely include hedge funds.
B. Regulators play a prominent role in shareholder activism.

(. A primary goal of shareholder activism is to increase shareholder
value.
Solution:

C is correct. Although shareholder activism may involve social and political
issues, shareholder activists’ primary motivation is to increase shareholder
value.

A is incorrect, because hedge funds commonly serve as shareholder
activists.

B is incorrect, because regulators play a prominent role in standard setting,
not shareholder activism.

4. True or False: Investors receive information similar in content and form,
including audited disclosures, from both private and public companies.

A. True
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B. False
Solution:

False. Private companies disclose information confidentially to their inves-
tors, but the content and form of that information are subject to negotiation
rather than standardized and regulated like the reporting by public compa-
nies. Most jurisdictions do not require that private companies’ disclosures
be audited, though they are free to obtain an audit.

5. Explain why staggered board elections weaken corporate governance.
Solution:
Staggered board elections can dilute shareholder voting rights by prevent-
ing shareholders from replacing the entire board at any given election. For
example, if only 25% of the board is elected per year, it can take an activist
three years to replace a majority of the board.

6. A company’s compensation committee seeking to discourage excessive
risk-taking by managers is most likely to design an incentive compensation
plan that:

A. allows directors and managers to have greater discretion over their
remuneration.

B. includes a variable component comprising stock options contingent on
near-term stock performance.

C. grants shares, rather than options, that vest over several years and are
subject to minimum holding requirements.
Solution:

Cis correct. Granting shares, rather than options, that vest over several
years and must be held discourages “short-termism” or excessive risk-taking
by managers.

A is incorrect. By allowing shareholders to express their views on remuner-
ation matters, companies can limit the discretion of directors and managers
in granting themselves excessive (or inadequate) remuneration, thus not
allowing managers to have greater discretion over their own pay.

B is incorrect, because a variable component comprising stock options con-
tingent on near-term stock performance may encourage excessive risk-tak-
ing by managers. Stock-based remuneration does not serve its purpose if
managers can improve their personal gains at the expense of the company
while limiting their exposure to weak stock performance.

CORPORATE GOVERNANCE RISKS AND BENEFITS

] describe potential risks of poor corporate governance and
stakeholder management and benefits of effective corporate
governance and stakeholder management

Corporate governance and stakeholder management play a critical role in the suc-
cess or failure of corporations. Weak corporate governance, unmanaged conflicts of
interest, and/or inadequate stakeholder management mechanisms can place firms
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at a competitive disadvantage to industry peers. In contrast, strong governance
practices and a proper balance among stakeholders’ interests are often reflected in
increased competitiveness and operational efficiency, better control processes, and
improved performance. The role of corporate governance and related mechanisms in
mitigating risk extends beyond operations to include legal, regulatory, reputational,
and financial risks.

Operational Risks and Benefits

Corporations with weak control systems, ineffective decision-making, or inefficient
monitoring often face adverse results with respect to their operations, performance,
and value. In the absence of adequate controls, one stakeholder group may benefit at
the expense of others. For example, when the information available to managers is
superior to that received by the board or shareholders, audit procedures are poor, or
oversight is lacking, managers can make decisions solely for their own benefit. The
following example demonstrates the level of fraud and mismanagement that can occur
when corporate governance is inadequate.

THE RISE AND FALL OF THERANOS INC.

Founded in 2003, Theranos raised over USD700 million from venture capital
and private investors and was valued at USD10 billion in 2014. The company
and its founder and CEO, Elizabeth Holmes, sought to revolutionize health care
with breakthrough technology to inexpensively and rapidly identify numerous
medical conditions using a test based on a single drop of blood. Its board featured
a variety of famous and influential directors over its history, including former
US Secretaries of State and directors of the US Centers for Disease Control
and Prevention.

In 2015, questions began to surface publicly around the company’s blood-test-
ing technology. Whistleblowers came forward to voice concerns about ques-
tionable practices, and it became clear that the technology was flawed and that
blood test results had been falsified. In 2018, the company, CEO Holmes, and
COO Ramesh Balwani were charged with “massive fraud” by the US SEC and
the company ceased operations, resulting in a total loss to its shareholders as
well as losses to other stakeholders. Holmes was found guilty of four counts of
fraud in 2022.

Subsequent investigations uncovered many corporate governance failures
at Theranos related to inadequate board composition and oversight, including
the following:

= While the board was composed of highly accomplished and well-
known individuals, most had little to no knowledge of medical
technology.

= Given its lack of medical technology expertise, the board should have
hired an independent expert to validate Theranos’s innovative tech-
nology, which it failed to do. An expert would also have informed the
board of the lack of peer-reviewed publications by Theranos, which is
highly irregular in the industry.

= The board failed to raise concerns about not only the conflict of inter-
est regarding Holmes’s romantic relationship with Balwani but also his
leadership role despite a lack of relevant industry experience.
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= The board dismissed fraud allegations raised by whistleblowers and
remained silent even after the whistleblowers were fired soon after
making their allegations.

= Finally, Theranos operated without filling key management roles such
as CFO and global compliance officer, among others.

Strong governance practices involve proper scrutiny and control at all corporate
levels. These mechanisms allow for the mitigation of risk factors such as fraud, or
at least their identification and control at early stages. Controls are enhanced when
overseen by an effective independent audit committee. By having procedures for
monitoring compliance with internal and external policies and regulations and for
reporting any violations, a firm can mitigate the risks of being exposed to regulator
questioning or legal proceedings and their associated costs.

In addition, formal procedures for dealing with conflicts of interest and related-party
transactions ensure fair dealing and avoid hidden costs associated with preferential
or unfair treatment in favor of a related party.

Effective governance also clarifies the delegation of authority and the reporting
lines across a company, ensuring that employees have a clear understanding of their
respective responsibilities. In addition, the governance, risk, and compliance (GRC)
functions in the organization work in partnership to align interests. These arrangements
improve decision-making processes and provide managers with flexibility to respond
to opportunities and challenges in a constantly changing environment.

Internal auditors and other internal control mechanisms like compliance and
legal departments are an equally important pillar of organizational and governance
structures, as they aim to ensure that decisions and activities are properly monitored
and controlled to prevent risks and misconduct. These mechanisms improve the oper-
ational efficiency of the company. Similarly, when the board defines the risk profile of
the firm, sets its strategic direction, and supervises its implementation, managerial
decisions and firm operations are better aligned with shareholder interests, paving
the way for better operational results.

Legal, Regulatory, and Reputational Risks and Benefits

Compliance weaknesses in the implementation of regulatory requirements or the
lack of proper reporting practices may expose a company to legal, regulatory, or
reputational risks. In such cases, the company may be investigated by government
or regulatory authorities for violation of applicable laws. A company may also be
vulnerable to lawsuits filed by shareholders, employees, creditors, or other parties for
breach of contractual agreements or company bylaws or for violation of stakeholders’
legal rights. Improperly managed conflicts of interest or governance failures can cause
reputational harm to a company, and its associated costs can be significant. Such risks
are particularly acute for publicly listed companies subject to scrutiny by investors,
analysts, and other market participants, as in the following example.

VOLKSWAGEN AG AND DIESELGATE

In 2014, an independent study revealed that certain Volkswagen (VW) diesel
automobiles had abnormally high emissions in excess of legal limits. VW insisted
for a year that the excess emissions were due to technical conditions before
admitting to the US Environmental Protection Agency (EPA) in 2015 that it
had deliberately manipulated emission test results using illegal software. The
emissions software was installed in as many as 11 million Volkswagen and Audi
vehicles worldwide, 500,000 of which were sold in the USA. Legal action was
taken by governments in the USA, the EU, and elsewhere.
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Whether company executives were aware of the illegal software remains
unanswered. However, Volkswagen’s reputation was severely damaged amid
concerns about board independence, proper governance and oversight of the
employees who installed the software, and the blatant violation of air quality
standards in the communities where the cars were sold. While legal action
continues against the company, its management, and certain employees, the
impact of the scandal includes the following:

= VW’ share price immediately fell by over a third in the days following
the announcement of the scandal.

= VW CEO Martin Winterkorn resigned in 2015 and was criminally
indicted in the USA and Germany on fraud and conspiracy charges.

= Volkswagen AG has incurred over EUR32 billion (USD37.7 billion) in
vehicle recalls, fines, and legal costs.

=  Ongoing shareholder lawsuits seek settlements against manage-
ment and board directors totaling several billion euros in additional
damages.

This example illustrates the importance of a company’s reputation being based on
strong governance and the ability to protect the interests of stakeholders, including
customers, government authorities, and ultimately, in Volkswagen’s case, sharehold-
ers. Employees, creditors, customers, and suppliers often seek to build and maintain
long-term relationships with companies that have a reputation for respecting con-
stituent and stakeholder rights. Such a reputation can enhance a company’s ability
to attract talent, secure capital, improve sales, and reach better terms with suppliers.
In addition, ethics education and training for key stakeholders help support strong
governance practices. Effective governance enables a company to mitigate risks, under-
lying conflicts of interest, and agency problems and to maintain stable operations.

Financial Risks and Benefits

Poor corporate governance, including weak management of creditors’ interests, can
affect a company’s financial position and hinder its ability to honor its debt obligations.
A rise in the possibility of corporate default has consequences well beyond creditors
and shareholders, extending to managers, employees, and suppliers, and even society
and the environment.

Governance arrangements that seek to manage creditor conflicts of interest restrict
those corporate actions that would hinder the company’s ability to repay its debt and
thus reduce its default risk. Default risks are also mitigated by the proper functioning
of audit systems, the transparency and better reporting of earnings, and the control
of information asymmetries between the company and its capital providers. Lower
default risks are associated with a lower cost of debt, as creditors typically require
a lower return when their funds are better secured and their rights are protected.

Governance practices at shareholder meetings, as well as internal corporate
mechanisms such as the board of directors and its committees, give investors greater
assurance that their capital is well managed. These mechanisms help assure investors
that their rights to participate in discussions, vote on important matters, and enjoy fair
and equal treatment are protected. Investor confidence and the company’s credibility in
the marketplace are also enhanced by the appropriate and timely disclosure of material
information concerning operating, financial, and governance activities. The improved
transparency, the integrity of financial reporting processes, and an independent audit
promote the trust of shareholders and market participants in both the quality of the
firm’s reported earnings and the fair representation of its financial position. These
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controls reduce investors’ risk perception of well-governed firms and, therefore, the
return required on capital invested in such firms. Consequently, good governance
enhances the attractiveness of firms to investors, improves their valuations and stock
performance, and reduces their cost of equity.! Studies have shown the following:

= Improved corporate governance practices increase the likelihood of a credit
rating upgrade from speculative to investment grade, reducing the cost of
debt.?

= Listed companies with experienced audit committees possessing financial
expertise tend to have stronger market performance during a crisis.3

=  Board diversity and independence appear to be key factors in firm

valuation.*

Key questions analysts should consider about a company’s corporate governance
and stakeholder management include the following:
= What is the company’s ownership and voting structure?

= Do board members’ skills and experience match the current and future
needs of the company?

= How closely does the management team’s compensation and incentive struc-
ture align with factors expected to drive overall company results?

= Who are the significant investors in the company?
=  How strong are company shareholder rights versus its peers?
=  How effective is the company in managing long-term risks and

sustainability?

An analysis of these areas and questions—for which a company’s proxy statements,
annual reports, and sustainability reports are a good starting point—can provide
important insights about the quality of management and sources of potential risk.

QUESTION SET [ f

1. Which of the following is not a benefit of an effective corporate
governance structure?

A. Operating performance can be improved.

B. A corporation’s cost of debt can be reduced.

(. Corporate decisions and activities require less control.

Solution:

Cis correct. A benefit of an effective corporate governance structure is to
enable adequate scrutiny and control over operations.

A is incorrect, because improved operating efficiency may indeed be a bene-
fit of an effective corporate governance structure.

1 Paul A. Gompers, Joy L. Ishii, and Andrew Metrick, “Corporate Governance and Equity Prices,” Quarterly
Journal of Economics 118, no. 1 (February 2003): 107-55; available at SSRN: https://ssrn.com/abstract=
278920 or http://dx.doi.org/10.2139/ssrn.278920.

2 Sanjeev Bhojraj and Partha Sengupta, “Effect of Corporate Governance on Bond Ratings and Yields: The
Role of Institutional Investors and Outside Directors,” Journal of Business 76, no. 3 (2003): 455—-75; available
at JSTOR: https://doi.org/10.1086/344114 (accessed 28 May 2022).

3 H. Aldamen, K. Duncan, S. Kelly, R. McNamara, and S. Nagel, “Audit Committee Characteristics and Firm
Performance during the Global Financial Crisis,” Accounting & Finance 52, no. 4 (December 2012): 971-1000.
4 D. A. Carter, B.]. Simkins, and W. G. Simpson, “Corporate Governance, Board Diversity, and Firm Value,’
Financial Review 38, no. 1 (February 2003): 33—53; available at https://doi.org/10.1111/1540-6288.00034.
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B is incorrect, because an effective governance structure can reduce inves-
tors’ perceived credit risk of a corporation, thus potentially lowering the
corporation’s cost of debt.

2. An investment analyst would likely be most concerned about an executive
compensation plan that:

A. varies each year.
B. is consistent with the compensation plans of a company’s competitors.

C. is cash-based only, without an equity component.
Solution:

C is correct. If an executive remuneration plan offers cash only, the interests
of management and investors (and other stakeholders) may be misaligned.
An equity-based compensation plan is commonly used to align management
interests with those of shareholders.

A is incorrect, because a plan that varies over time would typically be of less
concern to an analyst compared with one that did not change.

B is incorrect, because an analyst would likely be concerned if a company’s
executives were under- or overcompensated relative to competitors.

3. Benefits of effective corporate governance include all of the following except:

A. avoidance of fraud.
B. higher investor confidence.

C. reduced cost of equity.
Solution:

A is correct. Effective corporate governance allows for the mitigation, not
the avoidance, of risk factors such as fraud, or at least their identification
and control at early stages.

B and C are incorrect, as these are both benefits of effective corporate
governance.

4. Your colleague suggests that governance and controls are bureaucratic and
slow down decision-making and value creation at companies. Discuss.

Solution:

Strong governance practices and a proper balance among stakeholders’
interests are often reflected in increased competitiveness and operational ef-
ficiency, better control processes, and improved performance. Studies have
shown that listed companies with experienced audit committees possessing
financial expertise tend to have stronger market performance during a crisis,
and board independence and diversity appear to be key factors in firm valu-
ation—particularly for initial public offerings—and play an important role in
value creation and value protection for firms.

However, governance and controls can be ineffective and slow down deci-
sion-making when the board is too big, there are too many managerial lay-
ers, managers lack relevant experience for their role, or the controls consist
of a check-the-box approach that fails to produce relevant and actionable
information.
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5. True or False: So long as employees are not represented by labor unions or
collective bargaining agreements, management and the board can ignore
employee relations.

A. True
B. False
Solution:

False. For many companies, employees (human capital) are a crucial input

to success and the largest category of cost. Employee relations are import-
ant whether or not employees are represented by labor unions or collective
bargaining agreements, as the quality of their work directly affects customer
experience and product or service quality. Employee attrition, productivity
losses, the need for repeat training, and poor practices discussed in the press
or social media are costly and could result in regulatory action. Companies
that build and maintain positive, long-term relationships with employees
can develop a competitive advantage.
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PRACTICE PROBLEMS

The following information relates to questions
1-5

Kobe Steel Ltd. is a major Japanese steel manufacturer formed in 1905 that
supplies global manufacturers of cars, planes, and trains. The company issued a
report in March 2018 apologizing for falsifying data on the strength and durabil-
ity of its aluminum, copper, steel products, and iron ore powder. Following the
scandal, its stock sank to a five-year low and its cost of debt jumped to record
levels.

An Independent Investigation Committee (IIC) investigated the misconduct and
authored the report, which concluded that the misconduct resulted from (1) a
management style that overemphasized profitability amid inadequate corporate
governance, (2) the imbalanced operation of plants that resulted in reduced
awareness of quality compliance among employees, and (3) insufficient quality
control procedures that allowed the misconduct to take place. The report also
emphasized that the company had “a culture that prioritized winning purchase
orders and meeting delivery deadlines over ensuring quality”

The company committed to implementing various measures to prevent a re-
currence of the misconduct. Regarding governance, measures included the
following:

= Appointing an independent chairman of the board of directors

= Having at least one-third of the board of directors be independent

= Creating a nominating and compensation committee, consisting of a major-
ity of independent directors, to serve as a voluntary advisory body to the
board of directors

= Creating an independent quality supervision committee consisting of exter-
nal experts

= Creating an audit and supervisory committee consisting of five members:
two internal directors and three independent directors with backgrounds in
legal, financial, and industrial fields

1. Identify three key stakeholder relationships for Kobe Steel and discuss their role
in the misconduct or how they were affected.

2. Discuss the stakeholder incentives and the conflicts that arose between Kobe’s
management and the company’s customers.

3. Which of the following is considered a best practice that would strengthen the
measures discussed to prevent a recurrence of the misconduct?

A. A shareholder rights plan
B. A stock-based compensation plan

(. An audit committee composed solely of independent board members

4. Discuss the financial risk implications of the post-scandal stock and bond prices
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with regard to investor confidence.

5. Kobe Steel’s governance failures most likely resulted in reduced:

A. cost of debt.
B. agency costs.

(. growth opportunities.
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SOLUTIONS

1.

Stakeholder 1

Stakeholder 2

Relationship Type

Role or Impact

Kobe Corporation

Customers (man-
ufacturers of cars,
planes, and trains)

Contractual

The company
delivered an
inferior-quality prod-

uct that could have
resulted in harm to
the public.

The board failed to
monitor the activities
of the corporation,
resulting in reputa-
tional damage, civil
complaints, and legal
action.

Board of Directors Kobe Corporation Agent

Managers Employees Contractual The culture pri-
oritized winning
purchase orders and
meeting delivery

deadlines over ensur-
ing quality.

2. The company supplied potentially faulty steel and other material inputs to
manufacturers of cars, planes, and trains. The customers were incentivized by
the advertised quality of the products, while management was incentivized by
winning purchase orders and meeting delivery deadlines. A certain quality stan-
dard should have aligned interests, but instead the potential for profits created a
conflict between the directors and customers.

3. Cis correct. The company formed an audit and supervisory committee that in-
cluded a majority of independent directors, but best practices would recommend
an audit committee composed solely of independent members, with at least one
director with accounting or related financial management experience.

A is incorrect. A shareholder rights plan, also known as a poison pill, is used to
defend against unwanted takeovers that could potentially undervalue the compa-
ny, but it does not defend the company or shareholders against management or
employee misconduct.

B is incorrect. A stock-based compensation plan is used to align the interests
of management with those of shareholders, though it might further incentivize
risk-taking and misconduct, which is the issue in this case.

4. The stock price fell and the cost of debt increased, indicating that investor and
creditor confidence in the company declined. Investors will have to assess how
much the company’s financial results benefited from the past misconduct and
estimate the impact from (1) the company no longer falsifying data and (2) the
loss of customer confidence even if the company fixes the issues. Strengthening
governance to include best practices is a first step toward restoring investor con-
fidence, but the impact on future sales and profitability is key to the stock price
and cost of debt going forward.
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5. Cis correct. The misconduct likely caused reputational damage to Kobe among
current and prospective customers, which reduces growth opportunities.

A is incorrect, because bond yields jumped to record levels soon after the scandal
was announced, suggesting a higher perceived default risk. Higher default risks
are associated with a higher cost of debt, as creditors typically require a higher
return when their funds are less secured and their rights less protected.

B is incorrect, because Kobe is incurring higher agency costs in the wake of the
governance failure by hiring an independent investigative committee, indepen-
dent directors, and external quality assurance experts.
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LEARNING MODULE

Working Capital and Liquidity

Mastery | The candidate should be able to:

] explain the cash conversion cycle and compare issuers’ cash
conversion cycles

] explain liquidity and compare issuers’ liquidity levels

] describe issuers’ objectives and compare methods for managing

working capital and liquidity

INTRODUCTION

Earlier lessons introduced the balance sheet of corporate issuers, composed of assets
financed by liabilities (including debt) and equity. This learning module covers the
analysis of short-term assets and liabilities, those that result in cash inflows or outflows
within a year. The behavior of these assets and liabilities is primarily determined by
an issuer’s payment and delivery terms with its customers and suppliers. Subsequent
modules cover issuers’ long-term assets, liabilities, and equity financing. Short-term
assets and liabilities are a key determinant of an issuer’s ability to generate cash flows
for investors, and mismatches between the timing and liquidity of assets and liabilities
can have catastrophic effects on a firm. For these reasons and others, analysts closely
scrutinize issuers’ cash conversion and liquidity.

LEARNING MODULE OVERVIEW %

= Issuers invest cash to generate revenues and profits. The cash
conversion cycle is the length of time from paying suppliers to
collecting cash from customers.

= The cash conversion cycle is measured as the sum of days of inventory
on hand and days sales outstanding, less days payable outstanding. A
short cash conversion cycle means that an issuer converts an invest-
ment in inventory into cash quickly, while a long cash conversion cycle
means that an issuer converts its inventory investments into cash
slowly.
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= Collecting cash from customers sooner, delaying payments to suppli-
ers, and reducing inventory levels relative to sales improve an issuer’s
cash conversion cycle.

= Working capital is defined as an issuer’s short-term assets minus its
short-term liabilities. Net working capital adjusts for non-operating
accounts such as cash, marketable securities, and short-term debt. The
ratio of net working capital to sales is closely related to an issuer’s cash
conversion cycle a long cash conversion cycle is associated with higher
net working capital to sales, while a short cash conversion cycle is
associated with lower net working capital to sales.

= An issuer’s liquidity is primarily determined by the relative amounts
and liquidity of its short-term assets and liabilities, which are deter-
mined by the issuer’s business model. The long-run primary source
of liquidity for most issuers is cash flow from operations. Secondary
sources of liquidity are typically used in crises and impose significant
costs, such as issuing equity, renegotiating contracts, selling assets,
and filing for bankruptcy protection.

= Drags and pulls on liquidity affect an issuer’s liquidity situation. Drags
on liquidity reduce cash inflows and include such issues as uncollect-
ible receivables and obsolete inventory. Pulls on liquidity are accelera-
tions in cash outflows or interruptions in credit.

= Issuers may adopt a conservative, moderate, or aggressive approach
to working capital management, and these approaches differ in the
amount of working capital held on the balance sheet as well as in their
reliance on external financing and the composition of short- and long-
term financing.

LEARNING MODULE SELF-ASSESSMENT y

These initial questions are intended to help you gauge your current level
of understanding of this learning module.

1. Which of the following actions or events will most likely decrease an issuer’s
cash conversion cycle?

A. Buying short-term marketable securities using cash on hand
B. Offering customers a discount for payment received within 10 days

(. Slowing of sales of certain goods due to changing preferences in styles
Solution:

B is correct. A prompt-payment discount would likely reduce days sales
outstanding and, in turn, decrease the issuer’s cash conversion cycle.

A is incorrect, because increasing marketable securities by reducing cash
does not affect the issuer’s cash conversion cycle.

C is incorrect, because the slowing of sales of certain goods would likely
increase days of inventory on hand and, in turn, increase the issuer’s cash
conversion cycle.

2. Which of the following actions will most likely increase an issuer’s liquidity?

A. Forgoing a supplier’s discount for prompt payments

B. Relaxing terms for customers by lengthening the payment period
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(. Purchasing short-term marketable securities with cash on hand
Solution:

A is correct. Forgoing the discount is using the supplier’s financing and will
result in the issuer stretching out payments on accounts payable, putting
less drain on liquidity in the short run. This action increases the issuer’s cash
conversion cycle.

B is incorrect, because by relaxing credit terms, customers will take longer
to pay, so this action increases the cash conversion cycle.

Cis incorrect, because marketable securities are generally less liquid than
cash, so this action would reduce liquidity. Even if the marketable securi-
ties are as liquid as cash (e.g., short-term Treasuries), this action would not
materially affect liquidity.

3. The Plough Corporation reports the following items on its two most recent
balance sheets (in millions)

Fiscal Year-End

31 December 20X2 31 December 20X1

Cash 10 15
Short-term marketable securities 20 15
Accounts receivable 100 80
Inventory 200 150
Prepaid expenses 5 5

Accounts payable 100 120
Accrued expenses 50 60

Based on the cash ratio, the company has:

A. become less liquid.
B. become more liquid.

C. not changed regarding liquidity.
Solution:

B is correct. The cash ratios for the two fiscal year-ends are:

. _15+15 _ 30 _

Cash ratio, 20X1 =150+ 60— 180 — 0.1667
. _ 10+20 _ 30 _

Cash ratio, 20X2 = 1,6550 = 150 = 0-20

The cash ratio has increased from 0.1667 to 0.20, indicating an increase in
liquidity.

4. Which of the following events or activities is most likely to be a drag on
liquidity?

A. Inventory that becomes obsolete

B. Making payments to suppliers earlier
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(. Offering a discount to customers who pay within 10 days
Solution:

A is correct. As inventory becomes obsolete, it becomes more challenging to
sell and inventory levels increase. This event is a drag on liquidity, because it
slows cash flows.

B is incorrect, because making payments to suppliers earlier is a pull on
liquidity.

Cis incorrect, because offering a prompt-payment discount is likely to result
in cash receipts sooner, which would improve liquidity.

5. Which of the following actions provides a secondary source of liquidity?

A. Issuance of equity securities
B. Collecting accounts receivable

(. Taking advantage of a supplier’s financing and paying on the net day,
day 40
Solution:

A is correct. Primary sources of liquidity include cash on hand, borrowings,
and cash flow from operations. Secondary sources of liquidity generate
cash at a greater cost when primary sources are insufficient, such as issuing
equity.

B is incorrect, because collection of accounts receivable is a primary source
of liquidity.

Cis incorrect, because supplier financing is a primary source of liquidity.

6. Classify each of the following actions as either a conservative or an aggres-
sive approach to working capital management:

Conservative Aggressive

Minimize inventory levels

Greater reliance on long-term debt and equity
financing

Lower level of short-term assets

Greater reliance on short-term debt

Solution:

Conservative Aggressive

Minimize inventory levels 4

Greater reliance on long-term debt and equity
financing

AN

Lower level of short-term assets

Greater reliance on short-term debt v
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Cash Conversion Cycle

CASH CONVERSION CYCLE

] explain the cash conversion cycle and compare issuers’ cash
conversion cycles

A company’s business operations are usually composed of several sequential steps.
For a company that makes and sells physical goods, its operations include acquiring
materials, producing inventory, selling products to customers, and collecting cash.

These activities are known as the issuer’s operating cycle and occur once or many
times over a year, as illustrated in Exhibit 1.

Exhibit 1: Operating Cycle

Collection

Customer !

)

Finished Raw
Goods i Materials

Production

Purchases
Sales

These activities result in cash outflows and inflows that usually do not occur at the
same time as the activity. For example, materials are purchased and received by a firm
but may not be paid for in cash until weeks or months later. Goods are sold to cus-
tomers, but cash may not be received until weeks or months later. Finally, inventory
may take time to produce or be ready for sale, such as in the spirits industry, where
an aged product like whiskey can take years before it is ready to be sold to customers.

Future cash inflows within the operating cycle are recorded as short-term assets
on issuers’ balance sheets, while future cash outflows within the operating cycle are
recorded as short-term liabilities. Issuers’ financial statements often use the terms and
associated definitions in Exhibit 2 for different types of future cash inflows and outflows.
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Exhibit 2: Selected Short-Term Assets and Liabilities

Short-Term Asset Meaning

Accounts receivable Amounts to be collected from customers for products or ser-
vices sold

Inventory Cost of products produced or purchased for sale

Short-Term Liability Meaning

Accounts payable Amounts owed to suppliers for products or services received

These short-term assets and liabilities are recognized based on the performance or
occurrence of an activity and are derecognized when the cash inflow or outflow occurs,
as illustrated in Exhibit 3.

Exhibit 3: Selected Short-Term Assets and Liabilities Recognition Criteria

Short-Term Asset Recognized When ... Derecognized When ...

Accounts receivable Product or service is sold to cus- Cash is received from
tomer on credit customer

Inventory Issuer takes ownership of materi-  Product is sold to customer

als, goods, supplies, etc.

Short-Term Liability = Recognized When ... Derecognized When ...

Accounts payable Product or service is received, and  Cash is paid to supplier
issuer defers payment to supplier

We can use the average duration of each of these short-term accounts to construct a
timeline for a company’s operating cycle. The amounts of time that accounts payable,
inventory, and accounts receivable are outstanding on the balance sheet are known,
respectively, as days payable outstanding (DPO), days of inventory on hand (DOH),
and days sales outstanding (DSO). The calculations of these amounts, known as
activity ratios, will be discussed in detail later in the curriculum. An important
quantity from this timeline for analysts is the cash conversion cycle: the amount of
time between an issuer’s paying its suppliers and receiving cash from customers (i.e.,
the time between derecognition of accounts payable and derecognition of accounts
receivable). Formally, the cash conversion cycle, in days, is expressed in Equation 1 as:

Cash conversion cycle

= Days of inventory on hand + Days sales outstanding — Days payable outstanding

(1

Exhibit 4 depicts the cash conversion cycle on a timeline within the broader operating
cycle.
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Exhibit 4: The Cash Conversion Cycle

Cash Payment Inventory Sold
to Suppliers to Customers
[ | [ |
Receive Inventory Receive Cash
from Suppliers from Customers
Days of Inventory on Hand (DOH) Days Sales Outstanding (DS0)

Days Payable Outstanding (DP0) A% >
Cash Conversion Cycle = DOH + DSO - DPO

Cash Out Cash In

The cash conversion cycle is the number of days it takes a company to convert an
inventory investment into cash receipts from customers. Therefore, the longer the cash
conversion cycle, the longer a company needs financing to pay its bills, such as payroll,
because it has not yet received cash from customers. In 2020, the average US-listed
company had a cash conversion cycle of 78 days, though there was considerable vari-
ance by industry, as shown in Exhibit 5. Pharmaceutical manufacturers tend to have
relatively long cash conversion cycles because they keep a considerable inventory of
pharmaceuticals on hand. Airlines—a service business with minimal inventories of
goods and mostly prepaid sales to customers in cash or credit cards—tend to have
short cash conversion cycles.

Exhibit 5: 2020 S&P 1500 Industry Average Cash Conversion Cycles

2020 Industry Average Cash Conversion Cycle
S&P 1500 Companies

Pharmaceuticals Apparel Semiconductors Auto and Oil and Software Media Airlines
Retail Compames Auto Parts Gas

Source: JPMorgan Working Capital Index 2021. Authors’ analysis.

The ideal scenario is a short or even negative cash conversion cycle, which means that
cash invested in inventory is quickly returned for subsequent investment. A negative
cash conversion cycle can result from receiving cash from customers before—in some
cases, well before—suppliers are paid. This scenario results in cash that can be used
elsewhere, reducing the need for alternative financing to fund operations.
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INDITEX’S NEGATIVE CASH CONVERSION CYCLE

Industria de Disefio Textil, S.A., known as Inditex, is an apparel designer, manu-
facturer, and retailer listed on the stock exchanges of Madrid, Barcelona, Bilbao,
and Valencia. Its largest brand concept is ZARA, which specializes in fast fashion.

Inditex has a unique business model in apparel, in which it leverages its ver-
tically integrated supply chain to design, make, and sell numerous limited runs
of inventories, enabling it to keep up with and influence customers’ changing
fashion tastes. Inditex sells off-the-rack items directly to customers (who pay
with cash or credit cards), eschews stocking inventory to mitigate fashion risk,
and sources raw materials from a vast number of suppliers over whom it has
considerable leverage on payment terms. As a result, Inditex has a negative cash
conversion cycle, as shown in the table below.

(in millions of EUR) 2021 2020
Accounts receivable 842 715
Inventories 3,042 2,321
Accounts payable 6,199 4,659
Sales 27,716 20,402
Cost of goods sold 11,902 9,013
Days sales outstanding 11 13
Days of inventory on hand 93 94
Days payable outstanding 190 189
Cash conversion cycle -86 -82

Issuers can shorten their cash conversion cycle in several ways, including the
following:

= Reduce days of inventory on hand by discontinuing products or product
lines with low or niche demand, by negotiating with suppliers to do more
frequent deliveries in order to establish “just in time” inventory levels, and
by using data analytics to improve customer demand forecasts and to ratio-
nalize stocking levels.

= Reduce days sales outstanding by offering prompt-payment discounts to
customers, imposing late fees, tightening credit standards, imposing upfront
deposits or accelerating installment payments, and working with third-party
collection agencies.

= Increase days payable outstanding by negotiating supplier contracts for
longer terms. This approach may be feasible by establishing preferred
suppliers—purchasing more in volume in exchange for better terms.
However, it may result in suppliers charging higher prices or asking for
deposits. The ability to lengthen days payable outstanding is highly depen-
dent on the power dynamics between the company and its suppliers. If a
company can purchase a critical component from only one supplier who
sells to many others, it may not have the ability to negotiate better terms.

While extending days payable outstanding can improve the cash conversion cycle,
suppliers typically offer discounts for prompt payment, such as requiring payment in
30 days but offering a 2% discount if payment is received within 10 days. If a company
forgoes this discount in favor of paying in 30 days, it is implicitly borrowing from the
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supplier for 30 — 10 = 20 days at the cost of the forgone discount. One strategy is to
borrow from a third party (e.g., a bank) at a relatively low interest rate, pay the sup-
plier early to receive the prompt-payment discount, and later repay the bank. Such
a strategy avoids the high cost of supplier financing but preserves cash, as shown in
the following example.

EXAMPLE 1

Keown Corporation—Internal versus External Financing

Keown Corporation is an established manufacturer of custom paddleboards
operating in the North American market. Keown operates its own manufactur-
ing plant in Canada and sells its paddleboards exclusively through its website to
avoid the cost of retail locations.

Most of Keown'’s sales take place during the North American summer season
from May to August. Keown’s customers expect orders to be filled immediately,
so it must maintain substantial inventory to start the summer season or risk
losing sales to competitors. Given the seasonality of the business, Keown is
particularly focused on meeting customers’ needs.

Since Keown lacks the necessary cash to pay its suppliers within 10 days,
the CFO must decide whether to borrow from its bank at an effective annual
rate (EAR) of 7.7% to take the prompt-payment discount offered by its supplier
of materials or pay in 30 days. The terms from the supplier are 2/10, net 30.

1. Should Keown use the bank loan and pay the supplier within 10 days to
receive the 2% discount, or simply forgo the discount and pay the supplier in
30 days?

Solution:

To compare the relative cost of the bank loan with that of the trade credit,
we can calculate the effective annual rate on the trade credit. Essentially, we
are calculating the interest rate on a loan for which the interest cost is the
forgone discount and the term is the additional time Keown gets to pay; in
this case, 30 — 10 = 20 days.

EAR of Supplier Financing Days in Year

(1 4 Discount % )Paymcm Period—Discount Pcriod> —1
100% — Discount %

365
Effective Annual Rate of Supplier Financing = ((1 +* m) 30710) -1

Effective Annual Rate of Supplier Financing = 0.446 or 44.6%

Since the effective annual rate of 44.6% on the supplier financing is signifi-
cantly higher than the 7.7% interest rate on the bank loan, Keown should
borrow from its bank. That way;, it will still be able to preserve cash but will
pay a far lower interest rate on the financing.

A long cash conversion cycle may reflect industry or business model character-
istics, but a longer cycle relative to competitors and a lengthening over time are of
particular concern for analysts. A longer cycle may signal worsening customer demand,
deteriorating customer financial health or credit quality, or the loss of bargaining
power with suppliers.
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EXAMPLE 2

Cash Conversion for US Discount Retailers

Consider the following activity ratios for large US discount retailers Walmart
Inc., Target Corporation, Costco Wholesale Corporation, The TJX Companies,
and Ross Stores for the 2021 calendar year, as shown below.

Walmart Target Costco X Ross

Days sales outstanding 5 2 3 7 2
Days of inventory on hand 48 68 29 63 61
Days payable outstanding 47 75 34 47 63

1. Which company has the shortest cash conversion cycle? The longest?
Solution:
Cash conversion cycle = DSO + DOH - DPO

Cash conversion cycle for Walmart = 5 days + 48 days — 47 days = 6 days
Cash conversion cycle for Target = 2 days + 68 days —75 days = —5 days
Cash conversion cycle for Costco = 3 days + 29 days — 34 days = —2 days
Cash conversion cycle for TJIX = 7 days + 63 days — 47 days = 23 days

Cash conversion cycle for Ross = 2 days + 61 days — 63 days = 0 days

Target has the shortest cash conversion cycle of the five companies.

2. These companies accept payment from customers at the point of sale in
either cash or a debit or credit card. Does this fact align with the activity
ratios presented?

Solution:
Yes, because days sales outstanding is small. Debit and credit card payments
typically settle in a couple of days, and cash sales are settled immediately.

3. In examining annual reports, you find that approximately 54% of Costco’s
sales are food or food-related items, a larger percentage than that of the
other companies, which sell a greater percentage of apparel and non-food
items. Does this fact align with the activity ratios presented?

Solution:

Yes. Companies like Costco that sell perishable goods tend to have a lower
number of days of inventory on hand, because inventory must be sold soon
after receiving it from suppliers or else it spoils.

In addition to the cash conversion cycle, another measure analysts use to assess
the efficiency of business operations is the amount of working capital used by the
firm, particularly its quantity relative to sales so that it can be compared across time
and firms. There are several definitions of working capital in practice. We distinguish
between total working capital, formally defined in Equation 2 as a broad measure,
and net working capital, defined in Equation 3 as a measure that excludes items
that are less related to the cash conversion cycle or business operations, such as cash,
marketable securities, and short-term debt.
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Current assets
Minus: Current liabilities
Total Working Capital

(2)
Current assets, excluding cash and marketable securities
Minus: Current liabilities, excluding short-term and current debt
Net Working Capital

3)

To control for size and for comparability across firms, total or net working capital is
often expressed as a percentage of annual sales.

Consider the information on Licht Vernieuwend N.V. for the fiscal year ending
31 December 20X2, as shown in Exhibit 6. The total working capital is the difference
between the current assets of EUR335 million and the current liabilities of EUR220
million, or EUR115 million. The net working capital excludes cash, marketable secu-
rities, and short-term bank loans from the calculation, giving a net working capital
of EUR225 million — EUR160 million = EUR65 million.

Exhibit 6: Total and Net Working Capital Extracted from

the Licht Vernieuwend N.V. Balance Sheet for the Year
Ending 31 December 20X2

(in millions of EUR)

Cash 40
Marketable securities 70
Accounts receivable 85 85
Inventory 130 130
Prepaid accounts 10 10
Total 335 225
Accounts payable 130 130
Accrued expenses 30 30
Short-term bank loan 60
Total 220 160
Total working capital 115
Net working capital 65

The cash conversion cycle and the ratio of working capital to sales are interrelated.
Since receivables and inventories are often large components of short-term assets and
payables are a large component of short-term liabilities, a short cash conversion cycle
is associated with a low ratio of working capital to sales and vice versa.

INDITEX’S NEGATIVE CASH CONVERSION CYCLE AND WORKING CAPITAL

Continuing the earlier example, owing to Inditex’s business model—which
includes prompt payment from customers for off-the-rack apparel, limited runs
of inventories with fast turnover, and a vast number of suppliers over which it
has leverage—Inditex has not only a negative cash conversion cycle but also
negative net working capital and negative ratios of net working capital to sales,
as shown in the table below.

227



228

Learning Module 4

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

Working Capital and Liquidity

(in millions of EUR) 2021 2020
Accounts receivable 842 715
Inventories 3,042 2,321
Accounts payable 6,199 4,659
Net working capital -2,315 -1,623
As a % of sales -8.4% -8.0%
Sales 27,716 20,402
Cost of goods sold 11,902 9,013
Days sales outstanding 11 13
Days of inventory on hand 93 94
Days payable outstanding 190 189
Cash conversion cycle -86 -82

A high ratio of working capital to sales may be a result of industry characteristics,
such as in the spirits industry, where inventory must age for several years before
being sold to customers, or in the pharmaceutical industry, where companies hold a
large amount of inventory, sometimes to comply with regulations. Besides cases of
necessity, as illustrated in Example 1, or cases of compliance with regulations, issuers
are generally better off holding less working capital and either using capital elsewhere
on higher-return projects or returning capital to investors.

QUESTION SET

E4

likely effect on its cash conversion cycle:

1. Classify each of the following actions by an issuer based on the

Action

Effect on the Cash
Conversion Cycle

Shorten Lengthen

Offering larger discounts to its customers for pay-
ments received before the due date

Paying suppliers sooner

Lowering reliance on just-in-time inventory methods
while increasing safety stocks of inventory

Negotiating longer payment periods with its suppliers

Tightening credit standards for its customers

Solution:

Action

Effect on the Cash
Conversion Cycle

Shorten Lengthen

Offering larger discounts to its customers for pay-
ments received before the due date

Paying suppliers sooner

v
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Effect on the Cash
Conversion Cycle

Action Shorten Lengthen
Lowering reliance on just-in-time inventory methods Y
while increasing safety stocks of inventory

Negotiating longer payment periods with its suppliers 4

Tightening credit standards for its customers v

2. Identify the issuer with the longest cash conversion cycle and explain the
effects of that length on that issuer relative to the other issuers.

Issuer A Issuer B Issuer C

Days of inventory on hand 20 35 15
Days payable outstanding 15 10 5
Days sales outstanding 30 25 30

Solution:

Using:

Cash conversion _ Days of inventory _Days sales  Days payable

cycle on hand outstanding  outstanding

Issuer A Issuer B Issuer C

Days of inventory on hand 20 35 15
Plus: Days sales outstanding 30 25 30
Minus: Days payable outstanding 15 10 5
Cash conversion cycle 35 50 40

Issuer B has the longest cash conversion cycle, 50 days. By having the
longest cycle, Issuer B is more reliant on alternative financing to support its
operations relative to the other issuers.

3. Assuming no change in days sales outstanding and days of inventory on
hand, an issuer in need of cash flow that forgoes the discount offered by its
vendor for payments within 10 days and chooses to pay on the due date in
30 days is:

A. shortening its cash conversion cycle.
B. lengthening its cash conversion cycle.

(. not affecting its cash conversion cycle.
Solution:

B is correct. The issuer that uses the vendor financing by delaying payments
is increasing its days payable outstanding and thus lengthening its cash con-
version cycle. The issuer is reducing its need for liquidity by taking advan-
tage of the vendor financing at the cost of the forgone discount.




230

Learning Module 4

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

Working Capital and Liquidity

4. An issuer with limited cash flow is deciding which of its suppliers’ credit
terms are least costly. Which of the following credit terms offered to the
issuer by its suppliers have the lowest effective interest rate?

A. 1/10, net 50
B. 2/15, net 40

C. 3/15, net 60
Solution:

A is correct. The implicit financing cost that the issuer faces when forgoing
a discount that the supplier or vendor offers is based on the amount of the
forgone discount and length of the payment period beyond the discount
period; 1/10, net 50 would permit the issuer to borrow for 50 — 10 = 40 days
at a cost of only 1% of the purchase price (the forgone discount). The calcu-
lations for the cost of financing for each set of credit terms, expressed as an
effective annual rate, are as follows:

EAR of Supplier Financing Days in Year
_ (1 i Discount % )Paymem Period—Discount Period | 1
100% — Discount %

365
EAR of 1/10, net 50 = <(1 +ﬁ)5°"°> —1

EAR of 1/10, net 50 = 0.096 or 9.6%

365

EAR of 2/15, net 40 = <(1 +%)4O"5> -1

EAR of 2/15, net 40 = 0.343 or 34.3%

< 3% 365 )
() 60—15
(1+100%—3%) -1

EAR of 3/15, net 60 = 0.280 or 28.0%

EAR of 3/15, net 60

5. An issuer is comparing a bank loan at a rate of 15% with taking advantage
of a supplier’s terms of 1/14, net 30, paying on day 14. The best decision in
terms of the lower cost of financing is to:

A. forgo the discount and use the supplier’s financing to pay on day 30.

B. borrow from the bank to take advantage of the trade credit terms.

C. use either option because the cost of the bank loan and the cost of the
trade credit are identical.
Solution:

B is correct.
The cost of the supplier’s trade credit, expressed as an effective annual rate,
is 25.769%, which is higher than the 15% interest rate on the bank loan.

EAR of Supplier Financing

Days in Year
Discount % Payment Period — Discount Period
= \\I' " 100% - Discount % -1

365
EAR of 1/14, net 30 = ((1 +%Y°‘”) ~1
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EAR of 1/14, net 30 = 0.25769 or 25.769%

A and C are incorrect, because the bank loan rate of 15% is lower than the

effective annual rate, 25.769%, on the supplier’s trade credit.

6. Consider the following balance sheet for an issuer:

Cash 100
Marketable securities 20
Accounts receivable 600
Inventory 800
Prepaid expenses 30
Property, plant, and equipment 10,000
Intangibles 500
Total assets 12,050
Accounts payable 980
Accrued expenses 70
Short-term debt 1,000
Long-term debt 2,000
Shareholders’ equity 8,000
Total liabilities and equity 12,050

7. The issuer’s net working capital is closest to:

A. -500.

B. 380.

C¢. 500.
Solution:

B is correct. Net working capital is defined as:

Current assets, excluding cash and marketable securities

Minus: Current liabilities, excluding short-term and current debt

Net Working Capital

Current assets, excluding cash and marketable securities:

Accounts receivable 600
Inventory 800
Prepaid expenses 30
Sum 1,430

Current liabilities, excluding short-term and current debt:

Accounts payable 980
Accrued expenses 70
Sum 1,050
Net working capital 380

A is incorrect, because cash, marketable securities, and short-term debt are
mistakenly included in the calculation, resulting in the calculation of total

working capital instead of net working capital.
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Cis incorrect, because cash and marketable securities are mistakenly in-
cluded in the calculation.

3 LIQUIDITY

] explain liquidity and compare issuers’ liquidity levels

Liquidity for an individual asset or liability is its nearness to cash or settlement. Cash is
already cash, so it is the most liquid asset, while inventories can take issuers significant
time to sell and ultimately collect cash from customers and are thus less liquid than
cash. Similarly, accounts payable due to a supplier in five days are more liquid than a
lease payment due next month. Issuers report assets and liabilities on their balance
sheet in descending order of liquidity. Assets and liabilities that are not expected to
convert into cash or settle within 12 months are presented as long-term assets and
liabilities. Exhibit 7 depicts the relative liquidity of short-term assets and liabilities.

Exhibit 7: Relative Liquidity of Short-Term Assets and Liabil

More Liquid

VAN

Accrued
Payroll

Short-Term Accounts
Investments Payable

Accounts Lease Payment
Receivable Next Month

Short-Term
Debt

Inventory

N

Less Liquid

Liquidity for an issuer refers to its ability to meet its short-term liabilities. It is deter-
mined by the amounts and liquidity of its short-term assets and liabilities, which in
turn are determined by an issuer’s business model and cash conversion cycle. For
example, if an issuer has 20 in total short-term liabilities and 100 in cash, it is highly
liquid and will face no problem paying its short-term liabilities. If the reverse is true
and the company has 20 in cash and 100 in short-term liabilities, the company will
have to seek other sources of liquidity to meet its short-term liabilities.
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Primary Liquidity Sources

Primary sources of liquidity represent the most readily accessible cash available to
the company and include the following:

Cash and marketable securities on hand, which is cash available in bank
accounts or held as currency or securities that could be sold quickly without
significant loss of value.

Borrowings, from banks, bondholders, or suppliers’ trade credit. While this
source can yield cash to settle near-term obligations, it creates another obli-
gation that will need to be repaid in the future.

Cash flow from the business, though it takes time to generate, is a substantial
source of liquidity for profitable firms. For example, if a firm has a liability of
40 due in six months but expects to generate 100 in cash from its operations
over the next six months, it will not have to use cash on hand or borrowings
to settle this liability. However, firms in an earlier stage of growth or earning
net losses may not generate sufficient cash flows to meet liabilities.

While cash and securities on hand and borrowings are an important source
of liquidity in the short run, an issuer’s cash flow from its business is the primary
long-term source of liquidity. For that reason, financial analysts closely track this
information using a financial statement reported by issuers known as the statement
of cash flows, the basic elements of which are shown in Exhibit 8.

Exhibit 8: Statement of Cash Flows for a Firm

Balance Sheet (t = 0) Balance Sheet (t =1)

Cash, ST Dl Cash, ST Debt,
Other ST Other ST

Assets, LT Debt, Assets, LT Debt,
LT Assets, Equity,

Income Statement (1)

Revenue

LT Assets, Equity,

Cash Flow Statement (1)

Operating
Income

Asset changes
over period

Soocs Sold Depreciation
LT Asset Use
Depreciation Taxes
e A Other ST
Income po—

Debt l
Service | A LT Assets
|
| Free Cash
| Flow
T T T N
Distributions

|
|
|
: LT Asset Use
|
|
|

Retained

Earnings
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There are several measures of cash flows that analysts use or calculate from the state-
ment of cash flows. Cash flow from operations is a cash profit measure over a period
for an issuer’s primary business activities, calculated as:

Cash received from customers

Plus: Interest and dividends received on financial investments
Minus: Cash paid to employees and suppliers

Minus: Taxes paid to governments

Minus: Interest paid to lenders

Cash flows from operations

“4)

However, this measure does not account for capital investments (covered in a subse-
quent learning module) that issuers make to improve operations or expand. Therefore,
analysts calculate an additional measure known as free cash flow that accounts for
this factor:

Cash flows from operations

Minus: Investments in long-term assets
Free cash flow

)

An alternative measure of free cash flow adds back interest paid to lenders in order to
compute cash flows that are available for both debt and equity investors. This important
topic will be addressed in greater detail later in the curriculum.

Secondary Liquidity Sources

While primary liquidity sources are preferable and are unlikely to affect a firm’s
ongoing operations, a secondary source may have to be used. Secondary sources of
liquidity include the following:

= Suspending or reducing dividends to shareholders.

= Delaying or reducing capital expenditures, which will preserve cash in the
near term but may result in missed opportunities and impair long-term
value.

= Issuing equity, by issuing shares in the public markets or privately to select
investors. While equity issuance provides cash, it comes at the cost of dilu-
tion for existing shareholders.

= Renegotiating contract terms, such as refinancing short-term debt to
long-term debt; seeking concessions on interest, rent, and/or lease pay-
ments; restructuring debt covenants; and renegotiating payment or delivery
terms with customers and suppliers.

= Selling assets, which depends on the degree to which short-term and/or
long-term assets can be liquidated and converted into cash without substan-
tial loss in value.

=  Filing for bankruptcy protection and reorganization to continue operations
while restructuring debt contracts and possibly selling assets.

The use of secondary sources often signals a company’s deteriorating financial
health, as it seeks to increase its cash position at a relatively high price or disadvantage
to existing debt and equity holders, the company’s employees, and other stakeholders.
For example, early in the COVID-19 pandemic, airlines raised funds to shore up their
cash positions as revenue severely declined: Lufthansa raised EUR600 million through
a convertible bond offering, Singapore Airlines raised SGD$8.8 billion using a rights
issue, and Delta Airlines deferred USD500 million in capital expenditures.
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Example 3 shows the net proceeds from the primary and secondary sources of
liquidity for an issuer in a liquidity crisis. It also shows the liquidation costs incurred
by the company when those sources are used to raise funds. These costs can include
the fees and commissions involved with the asset sale as well as any discount in asset
value due to liquidity issues.

EXAMPLE 3

Estimating Keown Corporation’s Cost of Liquidity

1. Keown Corporation is facing a liquidity crisis. As an analyst, you have
identified four potential actions that Keown could take to raise funds. Your
estimates of fair value for Keown’s assets and liquidation costs are shown

below.
Fair Value (mil- Liquidation Costs
Source of Funds lions of CAD) (%)
Sell short-term marketable securities 10 0
Sell select inventories and receivables 20 10
Sell excess real estate property 50 15
Sell a subsidiary of the firm 30 20

The liquidation costs include the fees and commissions for selling an asset
as well as any reduction in value due to its illiquidity. In this case, liquidation
costs for marketable securities are zero.

Net of liquidation costs, how much liquidity can Keown raise if all four
sources of funds are used, and what are Keown’s total liquidation costs?

A. 110 million, 9.5 million
B. 94.5 million, 15.5 million

C. 125.5 million, 15.5 million
Solution:

The gross and net amounts of liquidity raised are summarized in this table:

Liquidation Costs Net
Fair Value Proceeds
(millions of (millions of (millions
Source of Funds CAD) % CAD) of CAD)
Marketable securities 10 0 0 10
Inventories and 20 10 2 18
receivables
Real estate property 50 15 7.5 425
Subsidiary of the firm 30 20 6 24
Total 155 94.5

B is correct. Total net proceeds from the sales are CAD94.5 million, and the
total liquidation costs incurred are CAD15.5 million.
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Factors Affecting Liquidity: Drags and Pulls

A company’s cash conversion cycle has significant effects on its liquidity position. Two
classifications for negative forces on a firm’s liquidity are drags and pulls on liquidity.
A drag on liquidity occurs when cash inflows lag, creating a shortfall due to a decline
in available funds. Alternatively, a pull on liquidity involves an acceleration of cash
outflows or a situation where trade credit availability is limited, requiring companies
to expend funds before they receive proceeds from sales that could offset the liability.

Major drags on receipts involve pressures from credit management and deterio-
ration in other assets and include the following:

= Uncollected receivables. The longer customer receipts are outstanding, the
greater the chance they will not be collected. As we will see in the follow-
ing lesson, this drag is often measured by the average number of days that
receivables are outstanding as well as the level of customer payment delin-
quencies as a percentage of receivables.

= Obsolete inventory. If inventory of finished goods is held for long periods, it
might be an indication that it is no longer in demand by customers or can
be sold only at a discounted price.

= Borrowing constraints. If credit conditions tighten due to adverse economic
conditions, short-term debt becomes more expensive or unavailable.

In many cases, drags can be reduced by stricter enforcement of credit and collection
practices, but this approach may also drive sales lower if customers are unwilling or
unable to make a purchase if cash payment is required.

Managing cash outflows is of equal importance. If suppliers and other vendors
who offer credit terms have greater market power over a firm or believe its financial
position is weak, they might demand payment terms that strain the company’s liquidity.
Major pulls on liquidity include the following:

»  Making payments early. By paying vendors, employees, or others before
the due dates with no financial benefit, companies forgo the use of funds.
Effective payment management means #not making early payments.

= Reduced credit limits. If a company has a history of late payments, suppliers
may cut the firm’s credit outstanding at any time.

= Limits on short-term lines of credit. If a company’s bank limits lending to it,
the company may face liquidity constraints. Credit line restrictions can be
government mandated, market related, or simply company specific.

= Low liquidity positions. Many companies face chronic liquidity shortages,
often due to industry conditions or a weak financial position. This pull may
be exacerbated by an aggressive approach to working capital management.

The following example addresses changes affecting Keown Corporation’s liquidity
position.

EXAMPLE 4

Drags and Pulls on Keown Corporation’s Liquidity

1. Keown Corporation is experiencing liquidity challenges. As an analyst, you
note three recent trends related to Keown’s working capital:

1. An increase in average days sales outstanding is a drag on liquidity.

2. An increase in days of inventory on hand is a drag on liquidity.
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3. An increase in credit limits by lenders is a pull on liquidity.

Which trend does not contribute to the firm’s liquidity challenges?

A. The change in average days sales outstanding
B. The change in days of inventory on hand

(. The change in credit limits
Solution:

Cis correct. The increase in credit limits is not a pull on liquidity but is in
fact the opposite: it provides liquidity.

A is incorrect, because an increase in days sales outstanding is a drag on
liquidity as it results in slower or delayed cash inflows.

B is incorrect, because higher days of inventory on hand is a drag on liquidi-
ty as it extends the cash conversion cycle.

Measuring and Evaluating Liquidity

The less liquid the company, the greater the risk it will experience financial distress
if business conditions change unfavorably. Financial analysts are keenly interested in
common measures to quantify and track changes in firm liquidity over time as well as
to compare issuers’ liquidity levels. To compare firms of different sizes with varying
sources and uses of liquidity, financial ratios are frequently used. Liquidity assessment
using financial ratios usually involves both liquidity ratios and the activity ratios intro-
duced earlier in Example 2. Exhibit 9 summarizes the three most used liquidity ratios.

Exhibit 9: Key Liquidity Ratios

Current Ratio Quick Ratio Cash Ratio

Cash Cash

ST Marketable ST Marketable
Securities Securities
Current
Assets | )
Accounts : Accounts :
Receivable 1 Receivable I
1 1
Tt
1 |
: Inventory :
1 1

Current Current Current

Liabilities Liabilities Liabilities
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Liquidity ratios gauge a firm’s ability to meet its short-term obligations from existing
current assets. The broadest measure of liquidity is the current ratio, or ratio of
current assets to current liabilities:

Current assets
Current Liabilitiss (6)

Current ratio = & ot Tiabilities

Recall from an earlier lesson that we defined total working capital as the difference
between current assets and current liabilities. A firm with positive total working
capital would therefore have a current ratio greater than one, with a higher current
ratio representing greater liquidity under this aggregate measure, which includes all
short-term assets.

This broad ratio is usually considered together with two narrower liquidity mea-
sures that exclude less liquid short-term assets. Recall that, unlike cash or short-term
marketable securities, inventory and receivables are less readily convertible into cash.
The quick ratio is a ratio of short-term assets to short-term liabilities that excludes
inventory:

Cash + Short-term marketable instruments + Receivables 7)

Quick ratio = Current liabilities

A firm able to meet its short-term obligations without liquidating inventory would
therefore have a quick ratio greater than one. However, this scenario would require
the firm to collect all receivables without delays or customer delinquencies. The cash
ratio compares cash and short-term marketable securities with current liabilities and
is the most conservative of these measures:

. + - i
Cash ratio = Cash + Short-term marketable instruments (8)

Current liabilities

A cash ratio equal to or greater than one indicates that a firm could satisfy all its
short-term obligations without having to wait to sell inventory or collect receivables.

KNOWLEDGE CHECK @
Consider the following balance sheet information for Licht Vernieuwend
N.V. for the fiscal year 20X2 and the previous year, 20X1:

(in millions of EUR) 20X2 20X1
Cash 40 45
Marketable securities 70 90
Accounts receivable 85 90
Inventory 130 66
Prepaid accounts 10 15
Net plant, property, and equipment 1,000 950
Intangibles 90 75
Total assets 1,425 1,331
Accounts payable 130 140
Accrued expenses 30 15
Short-term bank loan 60 70
Long-term debt 400 400
Equity 805 706
Total liabilities and equity 1,425 1,331
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1. Has net working capital changed from 20X1 to 20X2? If so, what was the

primary driver of the change?
Solution:
Net working capital is defined as:
Current assets, excluding cash and marketable securities

Minus: Current liabilities, excluding short-term and current debt
Net Working Capital

Licht Vernieuwend N.Vs net working capital each year is equal to:

(in millions of EUR) 20X2 20X1
Accounts receivable 85 90
Plus: Inventory 130 66
Plus: Prepaid accounts 10 15
Minus: Accounts payable (130) (140)
Minus: Accrued expenses (30) (15)
Net working capital 65 16

Licht Vernieuwend N.Vs net working capital has increased from EUR16
million in 20X1 to EUR65 million in 20X2, largely owing to the increased
investment in inventory from EUR66 million to EUR130 million.

. Has the liquidity changed from 20X1 to 20X2 based on the:
i. cash ratio?

ii. quick ratio?

ili. current ratio?

Solution:

i.  The cash ratio is defined as:

Cash + Short-term marketable instruments

Cash ratio = Current liabilities
L . . 45+90
Licht s cash ratio, 20X1 = 140 +15+70 — 0.60

. ! . . 40 + 70 _
Licht s cash ratio, 20X2 = 130130 460 — 0.50

Based on the cash ratio, Licht Vernieuwend N.V’s liquidity has
declined from 20X1 to 20X2.

ii. The quick ratio is defined as:

Cash + Short-term marketable instruments + Receivables
Current liabilities

Quick ratio =

Licht's quick ratio, 20X1 = o200 = 1,00

Licht's quick ratio, 20X2 = —5-—08 — g9

Based on the quick ratio, Licht Vernieuwend N.V’s liquidity has
declined from 20X1 to 20X2.
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ili. The current ratio is defined as:

Current ratio = Current assets
Current liabilities
45+90+90+66 + 15
140 + 15+ 70

Licht's current ratio, 20X1 = 1.36

40+70+85+ 130+ 10
130 +30 + 60

= 1.52

Licht's current ratio, 20X2

Based on the current ratio, Licht Vernieuwend N.V’s liquidity has
increased from 20X1 to 20X2.

3. Given the changes in liquidity ratios in Question 2, did the issuer become
more or less liquid based on the most conservative liquidity ratio?

Solution:

The most conservative liquidity ratio is the cash ratio, as it measures the
ability of an issuer to settle near-term obligations using only the most liquid
assets: cash and short-term marketable instruments. Based on the cash
ratio, Licht Vernieuwend N.Vs liquidity has declined from 20X1 to 20X2.

QUESTION SET [ f

1. Classify each of the following as either a drag on liquidity or a pull
on liquidity:

Effect on Liquidity

Action Drag Pull

Customers delaying payments
Inventory becoming obsolete

Paying suppliers before due dates without a discount
incentive

Lender reducing a line of credit

Vendors reducing trade credits

Solution:
Effect on Liquidity

Action Drag Pull
Customers delaying payments 4
Inventory becoming obsolete v
Paying suppliers before due dates without a discount v
incentive
Lender reducing a line of credit v

Vendors reducing trade credits v
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2. Consider the following information from the Statement of Cash Flows for
the Lucor Corporation:

Net income 1,000
Cash flow from operations 1,400
Cash flow from investing (700)
Investment in long-term assets (800)
Cash flow from financing 500

Funds from debt issue 600

Total net cash flow for the period 1,200

Lucor’s free cash flow for this period is closest to:

A. 200.
B. 600.
C¢. 700.
Solution:

B is correct. Free cash flow is the difference between cash flow from opera-
tions and the investment in long-term assets, or
Free cash flow = 1,400 — 800 = 600

3. Anissuer is facing a liquidity crisis. Based on these estimations, complete

the following table:
Liquidation Liquidation Net
Fair Value Cost Cost Proceeds
(millions of (% of fair  (millions of (millions of
uUsD) value) usD) usD)
Selling a production 1,000 20
plant
Selling short-term mar- 100 0
ketable securities
Selling receivables 900 10
Selling inventory 600 12
Total

Solution:
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(2) (3) (4)

(1) Liquidation Liquidation Net
Fair Value Cost Cost Proceeds
(millions of (% of fair  (millions of (millions of

usD) value) usD) usD)
Selling a production 1,000 20 200 800
plant
Selling short-term mar- 100 0 0 100
ketable securities
Selling receivables 900 10 90 810
Selling inventory 600 12 72 528
Total 2,238

The liquidation cost in column (3) is the result of multiplying the column
(1) and (2) entries. The net proceeds in column (4) are the result of sub-
tracting the liquidation cost from the fair value, column (1). The total net
proceeds is the sum of the net proceeds from each source in column (4).

4. Rank the following ratios from smallest (rank 1) to largest (rank 3) for a
company that has inventory, accounts receivable, and payables:

Ratio

Rank

Cash ratio
Current ratio

Quick ratio

Solution:

The denominator is the same for each of these ratios (current liabilities), so
the differences among these ratios are attributable to the numerator. In the
case of the cash ratio, the numerator is simply cash and short-term market-
able securities. In the case of the quick ratio, receivables are added to cash
and short-term marketable securities in the numerator. Finally, the current
ratio has all current assets in the numerator.

Quick ratio

Ratio Rank
Cash ratio 1
Current ratio 3

5. An issuer has the following current assets and current liabilities on its bal-

ance sheet:
Cash 200
Marketable securities 40
Accounts receivable 600
Inventory 800
Prepaid expenses 60
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Accounts payable 500
Accrued expenses 50
Short-term debt 600

The issuer’s cash and quick ratios, respectively, are closest to:

A. 0.2087; 0.7304.
B. 0.4363; 1.5273.

(. 0.5455; 1.6364.
Solution to 5:
A is correct.

The cash ratio is:

. _200+40
Cash ratio = Li50 ~ 0.2087

The quick ratio is:

Quic ratio = 200492600 _ ¢ 7304

MANAGING WORKING CAPITAL AND LIQUIDITY

] describe issuers’ objectives and compare methods for managing
working capital and liquidity

The primary goal of working capital and liquidity management is to maximize firm
value while maintaining ready access to funds necessary for day-to-day operations
and obligations to creditors. Often, reaching this goal involves shortening the cash
conversion cycle, estimating required liquidity, and minimizing any excess so that
cash can be invested elsewhere in higher-return projects or returned to shareholders.

The realistic bounds of working capital and liquidity management depend on a
firm’s business model. For example, some types of manufacturing may involve more
complex and lengthy conversion of inputs into finished goods, which may require that
inventory be held for weeks or months. A distributor of less complex goods, however,
may have just a few days of inventory on hand. Some businesses in the same industry
require more investment in inventory and receivables than others. For example, retail
businesses with multiple sales locations where finished goods are available for purchase,
as well as those that offer customers sales on credit versus immediate payment, will
need more working capital (in inventories and/or accounts receivable). In contrast,
service and software businesses may have far lower working capital requirements,
as they do not have inventories and may receive payments from customers upfront.

Working Capital Management

Firms estimate working capital requirements by first determining optimal working
capital requirements in relation to revenue and then forecasting future working capital
levels based on their revenue forecast. In doing so, firms often distinguish between,
on the one hand, base levels of inventory, staffing, and receivables that are permanent
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current assets and relatively constant over time and, on the other hand, additional
inventory and labor needed during a company’s seasonal peak production and sales
period or during a growth phase that are considered variable current assets. During
this process, managers also weigh the cost versus benefit of different inventory and
receivables management policies. For example, higher inventory levels may reduce
the likelihood of a shortfall due to supplier risk or unanticipated demand but may also
increase the obsolescence risk of existing inventory. Although more accommodative
sales credit policies that increase receivables may help drive sales or revenue growth,
they may also lead to higher billing costs and increased payment delinquencies over
time.

Companies take different approaches to both the size of current assets and the
composition of financing used to support those assets. Exhibit 10 outlines three different
approaches to working capital management, from the highest cost (i.e., higher levels
of current assets funded on a longer-term basis) to the lowest (fewer assets funded
on a shorter-term basis) for a given level of sales.

Exhibit 10: Working Capital Management and Funding Approaches

Moderate

Conservative "Matched" Aggressive
Larger short-term asset Moderate short-term asset Smaller short-term asset
position versus sales position versus sales position versus sales
Greater reliance on long-term Match funding: Greater reliance on short-
debt and equity Fund permanent assets long-term term liabilities

Fund variable assets short-term

Long-Term
anent Long-Term Permanent it ng .
i Current Assets [L0e0t and Equity
ent Assets Debt and Equity
Variable S[?olrjt_l»_T_erm
Current Assets BiES

c Pern‘lta:entt Long-Term
UlENAGERE S Debt and Equity
. Variable Short-Term
Wetielitz Short-Term Current Assets Liabilities
Current Assets e

A conservative approach to working capital management involves more cash, receiv-
ables, and inventory relative to sales, with a greater reliance on long-term funding
sources. While this strategy provides a firm with the most financial flexibility to meet
its needs, it is also typically the costliest. The pros and cons of a conservative working
capital approach are outlined in Exhibit 11.

Exhibit 11: Conservative Working Capital Approach: Pros and Cons

Pros Cons

Stable, permanent financing avoids rollover risk ~ Long-term debt typically involves a
associated with short-term debt higher interest rate

Financing costs are known upfront High cost of equity

Certainty of working capital needed to purchase Permanent financing eliminates the
the necessary inventory opportunity to borrow only as needed
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Pros Cons
Extended payment term reduces short-term A longer lead time is often required to
cash needs for debt service establish the financing position

Higher flexibility during market disruptions that Long-term debt may involve more restric-
can be covered by larger cash or marketable tions on business operations
securities positions

Firms in an early-growth phase are more likely to consider a conservative approach
due to limited access to short-term debt. More established companies with higher
profit margins pursuing such a policy may also be able to pass these higher financing
costs on to customers. Firms may choose to pursue a conservative working capital
strategy for a number of other reasons:

= Reduced need to access capital during times of market stress
= Expectation of flat to rising interest rates
= Preference for cash flow stability over rollover risk of short-term debt

= Benefits of greater certainty and access to more permanent capital, which
are perceived to offset the higher associated financing cost

An aggressive working capital approach, in contrast, seeks to minimize excess
cash, receivables, and inventory relative to sales, with more reliance on short-term
funding to meet variable and some permanent working capital needs. With fewer
committed resources to support current assets, the firm has reduced its short-term
financial flexibility in exchange for higher returns for investors.

The pros and cons of an aggressive working capital strategy are outlined in Exhibit
12.

Exhibit 12: Aggressive Working Capital Approach: Pros and Cons

Pros

Cons

Lower financing cost

Flexibility to borrow only as needed reduces
overall interest expense

Short-term debt usually involves fewer restric-
tions on business operations

Flexibility to refinance if rates decline

Interest expense may fluctuate as rates on
short-term financing change

May result in higher short-term cash needs
to satisfy debt maturities

Rollover risk of short-term debt increases
bankruptcy risk, particularly during market
disruptions

May have to rely on more costly trade
credit, tighten customer credit, or sell
receivables if unable to refinance at favor-
able terms

Firms in industries with lower profit margins may consider pursuing a more aggres-
sive working capital policy to gain a cost advantage over competitors. While greater
reliance on short-term financing lowers debt cost versus a conservative approach, a
firm also faces greater exposure to debt rollover risk in times of market stress. This
exposure affected many firms during the 2008—2009 financial crisis and in early 2020
during the initial phase of the COVID-19 pandemic.
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Firms choosing an aggressive working capital policy may do so for one or more
of the following additional reasons:

= Ability to forecast future sales and cash needs with a high degree of
precision

= Expectation of stable or falling interest rates

= Expectation that firm will shorten its cash conversion cycle (i.e., shorten its
accounts receivable and inventory period and extend its accounts payable
period)

= Ability to quickly liquidate inventory and minimize accounts receivable

A moderate working capital approach strikes a balance between the use of long-term
financing for more permanent current asset needs and short-term debt for variable
needs. Since stable, predictable needs are met with long-term financing and less
predictable seasonal or growth-based needs are met with short-term resources, this
method is often also referred to as a “matched” approach.

The pros and cons of a moderate working capital strategy are outlined in Exhibit 13.

Exhibit 13: Moderate Working Capital Approach: Pros and Cons

Pros Cons

Lower financing cost versus conservative Access to short-term capital may be limited
approach; lower risk than aggressive approach for seasonal or growth needs

Flexibility to increase financing for seasonal Uncertain cost of short-term debt for vari-
requirements or growth as needed able needs during market disruptions
Diversified sources of funding, with a more May have to rely on more costly trade credit
disciplined approach to balance sheet to meet seasonal or growth needs if unable
management to refinance at favorable terms

Under a moderate approach, firms face lower financing costs than under a more
conservative policy, with lower refinancing risk relative to a more aggressive work-
ing capital strategy. While these firms may also pursue measures to reduce working
capital and shorten their cash conversion cycle, the use of long-term debt and equity
to support permanent needs allows for more gradual changes in doing so. Other
reasons a firm might pursue a moderate approach to working capital management
include the following:

= Ability to accurately forecast base current asset requirements, with less
certainty surrounding variable needs

= Reduced financing costs relative to a conservative approach, with lower roll-
over risk and greater financial flexibility than a more aggressive approach

= To balance the use of less costly short-term financing with the stability and
certainty of permanent working capital supported by long-term financing

The interaction between a firm’s sales strategy and its working capital approach is
an important consideration for financial analysts. For example, extending more credit,
or more generous credit terms, to customers in order to boost sales will also increase
working capital. In addition to an increase in accounts receivable, a firm may well face
rising customer payment delinquencies, both of which require additional financing.
The added cost of monitoring, billing, and collecting receivables over a longer period,
as well as higher borrowing costs, must be weighed against the additional profit gen-
erated under the new strategy.
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Effective management of liquidity is a core finance function for most firms. Even
profitable companies can encounter financial difficulties by failing to ensure they have
sufficient liquidity to meet current liabilities.

EXAMPLE 5

Changes to Keown Corporation’s Credit Policy

1. Keown Corporation is considering an increase in the line of credit it offers
to new customers as its sales manager believes doing so will lead to in-
creased sales. What would be the expected impact on Keown’s short-term
funding needs if this change were made?

A. The company would reduce its inventory levels.

B. The company would likely collect faster, reducing its receivables.
C. The company would have an increased need for working capital.
D

The company could pay its suppliers sooner, reducing its accounts
payable.

E. The company would not see any change in working capital needs as a
result of the change.
Solution:

C is correct. The company would likely need more short-term funding to
support the expected increase in required inventory and accounts receivable
resulting from an increase in sales.

Liquidity and Short-Term Funding

As described in a prior lesson, liquidity involves a firm’s relative ability to convert
resources into cash to meet immediate obligations. For most firms, this ability includes
using existing cash balances, cash flow from operations, or borrowings. Firms can max-
imize financial flexibility by developing a short-term financing strategy and regularly
evaluating available alternatives to fund themselves. Companies that fail to sufficiently
explore available options or to take advantage of cost savings from available forms of
financing are more likely to face higher financing costs or even financial distress, in
which they are unable to borrow from any source.

A prudent short-term financing strategy (when to borrow and in what form)
achieves several objectives, including the following:

= Maintaining sufficient and diversified sources of credit to fund ongoing cash
needs. While many firms have a primary source of short-term funding, such
as trade credits and credit facilities, a company should ideally ensure it has
additional sources of financing available to reduce reliance on one lender or
type of funding.

= Securing adequate funding capacity to handle the firm’s changing cash
needs. This objective may involve accommodation of peak seasonal needs or
planned growth.

= Confirming that financing rates offered, as well as associated terms and con-
ditions, are competitive and understanding how these rates might change
under different capital markets and economic conditions.

= Ensuring that both implicit (e.g., the cost of supplier financing discussed

earlier) and explicit funding costs are considered in calculating the compa-
ny’s effective cost of borrowing.
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A firm’s industry, size, location, and other factors may also influence its approach
to short-term funding in the following ways:

Size. A company’s size is an important determinant of available financing
alternatives. For example, a small, privately held firm might be limited to
short-term credit advances from a single bank, while very large firms are
able to access short-term fixed-income markets, among other sources.
Many funding alternatives involve either a minimum size or fixed costs,
making them prohibitively expensive or unavailable for small and midsize
companies.

Creditworthiness. A firm’s creditworthiness determines not only whether a
loan will be approved by a lender and the rate it will pay, but also whether
the loan contains terms and conditions that restrict the firm’s operations.
For example, a lender may impose borrowing conditions on a less credit-
worthy firm that restrict its ability to sell or use its assets for different pur-
poses. This topic will be covered in greater detail in later learning modules.

Legal considerations. Some firms in emerging or frontier markets with less
well-defined legal systems may have fewer funding alternatives from finan-
cial intermediaries or financial markets than firms in developed economies.
As a result, they may rely more heavily on trade credits from suppliers.

Regulatory considerations. Several industries in developed markets are
highly regulated. Firms in these industries, such as utilities or banks, may
be restricted in both how much they can borrow and the type of borrowing
they can access. In other instances, they may have access to unique sources
of short-term funding unavailable to other firms. For example, financial
institutions can borrow and lend central bank reserves with one another
and can also directly access central bank funding. The funding of financial
institutions will be addressed in detail later in the curriculum.

Underlying assets. Depending on their business model, companies may have
assets, such as inventory, that are considered attractive as collateral for
secured short-term funding.

For firms of any size, industry, or location, proper planning enables a company
to manage its short-term debt needs more efficiently. For example, forecasting cash
positions over a cash conversion cycle and beyond can help firms reduce the likelihood
of financial distress under adverse market conditions. Matching the timing of debt
maturities to expected cash receipts and spacing debt maturities out over time can
also help reduce short-term funding risk.

KNOWLEDGE CHECK: EVALUATING SHORT-TERM FINANCING y
CHOICES
1. Which of the following factors should a company consider when evaluating

short-term financing choices?

A. The cost of the funds borrowed

B. The flexibility offered by the source

(. The ease with which the funds can be accessed
D

Legal or regulatory constraints that might favor one source over
another
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E. All of the above

Solution:
E is correct. The cost of funds for a company is the most obvious item to
consider, but it may choose to borrow at a slightly higher cost after taking all
the other items into consideration.

KNOWLEDGE CHECK: MEETING KEOWN CORPORATION’S SHORT- y

TERM FINANCING NEEDS

1. Keown Corporation has accounts payable of CAD2 million with terms of
2/10, net 30 and accounts receivable of CAD2 million. In addition, the com-
pany holds CAD5 million in marketable securities. Keown has a short-term
need of CAD200,000 to meet payroll. Which of the following choices makes
the most sense for raising the CAD200,000?

A. The company should issue long-term debt.

B. The company should issue common stock.

(. The company should delay paying accounts payable and forgo the 2%
discount.

D. The company should sell accounts receivable at a 10% discount.

E. The company should sell marketable securities at a 0.5% brokerage
cost (ignore capital gains tax).
Solution:

E is correct.
The options for raising CAD200,000 are summarized in this table.

Liquidation Cost

Source of Funds Action % CAD
C. Accounts payable (2/10,  Delay CAD200,000 in pay- 2.0 4,000
net 30) ment and forgo 2% discount
D. Accounts receivable Sell CAD222,222 in value 10.0 22,222
at 10% discount to raise
CAD200,000
E. Marketable securities Sell CAD200,000 in value 0.5 1,000

Choosing C involves forgoing a 2% discount, which on CAD200,000
amounts to a cost of CAD4,000. To net CAD200,000 using option D, the
company would have to sell CAD222,222 of accounts receivable at a cost of
CAD?22,222. E appears to be the best choice. Marketable securities are liquid
and can be easily sold for market value, less the relatively minor brokerage
cost of CAD1,000.
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QUESTION SET [ f

1. Classify each of the following in terms of approaches to working
capital management:

Conservative  Aggressive

Greater level of inventory relative to
sales

Greater reliance on long-term financing
Greater level of cash on hand
Greater level of marketable securities

Greater reliance on short-term bank
loans

Solution:

Conservative  Aggressive

Greater level of inventory relative to
sales

Greater reliance on long-term financing

Greater level of cash on hand

SN NS

Greater level of marketable securities

Greater reliance on short-term bank
loans

2. A company has USD30 million of accounts payable, for which it could delay
payment to day 14, forgoing the 2% discount it would receive for paying
within ten days. The liquidation cost in millions of USD is closest to:

A. 0.6.

B. 6.1.

C. 8.4.
Solution:

A is correct. The liquidation cost is the forgone 2% discount applied to the
USD30 million value of the accounts payable.

Liquidation cost = USD 30 million x 0.02 = USD 0.6 million

B and C are incorrect, because they represent effective annual rates of the
forgone interest applied to the value of the accounts payable.

3. A company changed the credit terms it offers its customers from 1/10, net
30 to 1/15, net 30. The most likely effect of this change is:

A. an increase in accounts receivable.

B. no change in accounts receivable.
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(. a decrease in accounts receivable.
Solution:

A is correct. The company extended the discount period by 5 days and did
not change the discount amount as a percentage of the sale price (1%). More
generous credit terms for its customers will likely increase accounts receiv-
able, because customers will take longer to pay even if they take the dis-
count. In addition, the more attractive credit terms may result in increased
accounts receivable due to increased sales.

B and C are incorrect, because a more generous discount period will result
in increased accounts receivable as customers will take longer to pay if they
take advantage of the discount.

4. Changing its accounts receivable policy to extend credit to customers with
lower creditworthiness will most likely result in:

A. a pull on liquidity.
B. adrag on liquidity.

(. no effect on liquidity.
Solution:

B is correct. By extending credit to customers with lower creditworthi-
ness, the company is likely to experience more delinquent or uncollectible
accounts and an increase in days sales outstanding, resulting in a drag on
liquidity.

A is incorrect, because a pull on liquidity would result from an acceleration
of cash outflows. In this case, the change to the company’s credit policy has
the effect of slowing cash inflows.

Cis incorrect, because the change in the company’s accounts receivable
policy would likely increase its working capital needs due to having higher
accounts receivable.

5. The Lucor Corporation is seeking to raise liquidity and is evaluating two
potential actions.

Option 1  Selling accounts receivable to a financial intermediary at a 5% dis-
count off their carrying value

Option 2 Accelerating payments to suppliers to receive a 5% discount

Which of the options would achieve Lucor’s objective?

A. Option 1

B. Option 2

C. Neither, because they both incur liquidation costs
Solution:

A is correct. Option 1 would increase liquidity by converting a less liquid
asset (accounts receivable) into cash immediately, albeit at a cost.

B is incorrect, because Option 2 would decrease liquidity by accelerating
cash outflows.

C is incorrect, because Option 2 would decrease liquidity by accelerating
cash outflows and would not incur liquidation costs.
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PRACTICE PROBLEMS

1. Anissuer changing its credit terms for customers from 2/10, net 30 to 2/10, net
40 will most likely experience:

A. apull on its liquidity.
B. adrag on its liquidity.

(. no change in its liquidity.

2. Which of the following will most likely decrease an issuer’s cash conversion cycle?
An increase in its days:

A. sales outstanding.
B. of inventory on hand.

(. payable outstanding.

3. An analyst gathers balance sheet information for the most recent fiscal year for
three issuers.

Issuer A Issuer B Issuer C

Cash 100 120 50
Marketable securities 20 10 20
Accounts receivable 300 300 200
Inventory 500 600 300
Prepaid expenses 50 0 10
Accounts payable 400 500 300
Accrued expenses 40 20 0

Which issuer is most liquid based on the quick ratio?

A. Issuer A
B. Issuer B
C. Issuer C

4. An analyst is evaluating an issuer’s liquidity and calculates a negative cash con-
version cycle for the issuer in the most recent fiscal year. This result is:

A. not feasible.

B. possible, because the issuer has sufficient cash and marketable securities on
hand to support short-term needs.

(. possible, because the investment in inventory is returned quickly and the
issuer takes advantage of vendor financing.

5. Anissuer eliminated the prompt-payment discount it had offered to customers.
This action most likely will:

A. increase the issuer’s liquidity.




© CFA Institute. For candidate use only. Not for distribution.
Practice Problems 253

B. decrease the issuer’s liquidity.

C. not affect the issuer’s liquidity.




© CFA Institute. For candidate use only. Not for distribution.
254 Learning Module 4 Working Capital and Liquidity

SOLUTIONS

1. Bis correct. By extending the net period, the issuer will likely see its accounts
receivable increase, lengthening its cash conversion cycle and producing a drag
on its liquidity.

A is incorrect, because the change will slow payments from customers (inflows)
rather than pull on liquidity in terms of outflows.

Cis incorrect, because extending the net period will slow payments from cus-
tomers and produce a drag on liquidity.

2. Cis correct. Increasing days payable outstanding would reduce the cash conver-
sion cycle, because payments to suppliers are delayed. Days payable outstanding
is subtracted from the sum of days sales outstanding and days of inventory on
hand to compute the cash conversion cycle.

A is incorrect, because an increase in days sales outstanding will increase the
issuer’s cash conversion cycle.

B is incorrect, because an increase in days of inventory on hand will increase the
issuer’s cash conversion cycle.
3. Ais correct. The quick ratio is defined as:

Cash + Short-term marketable instruments + Receivables
Current liabilities

Quick ratio =
The quick ratio for each issuer is:

100 +20+300 _ 420 _

Issuer A quick ratio = —450" 25~ = 440 = 0.9545
: . _ 120+ 10+300 _ 430 _
Issuer B quick ratio = 500120 520 — 0.8269

. . 50 +20+200 _ 270 _
Issuer C quick ratio = 35055 = 300 = 0-9000

4. Cis correct. If days of inventory on hand is low, the accounts receivable collec-
tion period is short, and the issuer takes advantage of its vendors’ financing, a
negative cash conversion cycle is a possible result.

A is incorrect, because issuers may have a negative cash conversion cycle if days
payable outstanding is larger than the sum of days of inventory on hand and days
sales outstanding.

B is incorrect, because the amount of cash and marketable securities on hand
does not affect the company’s cash conversion cycle.

5. Bis correct, because the elimination of the discount will likely result in custom-
ers paying later as there is no incentive to pay early without the discount. With
customers paying later, this action becomes a drag on liquidity.

A and C are incorrect, because customers likely paying later will reduce the issu-
er’s liquidity.
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LEARNING MODULE

Capital Investments and Capital Allocation

LEARNING OUTCOMES

Mastery | The candidate should be able to:

] describe types of capital investments

] describe the capital allocation process, calculate net present value
(NPV), internal rate of return (IRR), and return on invested capital
(ROIC), and contrast their use in capital allocation

] describe principles of capital allocation and common capital
allocation pitfalls

] describe types of real options relevant to capital investments

INTRODUCTION

The previous learning module described issuers’ short-term investments and financing
activities. In this module and the next, we turn our attention to issuers’ long-term
investment and financing activities. First, we explore the various forms of capital
investment and their purposes. We then discuss the investment decision-making
process and compare analytical approaches employed in that process. In the third
lesson, we describe principles of capital allocation and common pitfalls. While the
goals of both capital allocation and estimating expected investment returns are to
select the best choice among investment alternatives, a firm’s decision today may
influence future investment decisions, resulting in so-called real options, which are
discussed in the final lesson.

LEARNING MODULE OVERVIEW @

= Companies make capital investments to maintain or expand
operations. Capital investments can be grouped into four cate-
gories based on their risk and return characteristics: (1) going concern
projects, (2) regulatory/compliance projects, (3) expansion projects,
and (4) other.

= Capital allocation is a process undertaken by issuers’ management and
board for evaluating investment opportunities based on their expected
contribution to shareholder value, as well as other considerations,
such as environmental, social, and governance (ESG) factors. Although
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some projects might look profitable on an accounting or standalone
basis, they might be uneconomical compared to alternatives or from
an overall strategic perspective. Such projects should not be pursued,
and capital should instead be returned to shareholders.

Net present value (NPV) and internal rate of return (IRR) are two
tools used to evaluate individual investment projects. NPV estimates
the increase in firm value from a project, while IRR is an estimate of
the rate of return on a project, subject to certain assumptions, which
can be compared to a hurdle rate.

Unlike NPV and IRR, return on invested capital (ROIC) is a compa-
ny-wide measure and can be calculated using data available to inde-
pendent analysts. ROIC is the rate of return an issuer earns over a
period across all investments and can be compared to an investor’s
required rate of return. Like NPV and IRR, ROIC is subject to limita-
tions and assumptions.

Before investment projects are appraised on a quantitative basis, they
should be modeled in accordance with certain principles, including
measurement of cash flows on an after-tax basis, avoiding double
counting, and including a project’s impact on the rest of the firm.
Impacts can be positive, such as cost savings, or negative, such as the
loss of sales from existing products.

Apart from deviations from these principles, capital allocation is addi-
tionally prone to behavioral biases and cognitive errors. These pitfalls
can be detected by a thorough analysis of a company’s financials on a
historical and comparative basis, as well as an examination of corpo-
rate governance and management renumeration policies.

Real options are like financial options in that they provide a right, not
an obligation, for management to alter different aspects of capital proj-
ects in the future. Those aspects include timing and size of a project,
as well as flexibility with regard to future pricing policies or operating
capacity.

The most common approach to evaluating projects with real options

is to compare a project’s NPV before and after inclusion of an option’s
value less the option’s cost. More advanced methods include decision
trees and option pricing models, which require assumptions about the
probability of future events.

LEARNING MODULE SELF-ASSESSMENT y

These initial questions are intended to help you gauge your current level
of understanding of this learning module.

1. The following list contains either an example or an attribute of a capital
investment project. Assign each item to either maintenance or growth.

Acquisition

Expand business scope
Research and development
Replace outdated facilities

High-risk investment and uncertainty
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= Limited downside risk and uncertainty

= Needed to meet safety, compliance, regulatory standards

Maintenance Growth
Solution:
Maintenance Growth
Replace outdated facilities Acquisition
Needed to meet safety, compliance, Expand business scope

regulatory standards
Limited downside risk and uncertainty Research and development

High-risk investment and uncertainty

2. When calculating IRR, the interim cash flows are assumed to be reinvested
and earn a rate of return rate that is:

A. lower than IRR.
B. the same as IRR.

C. higher than IRR.
Solution:

B is correct. An important assumption of IRR is that it represents only the
(geometric) rate of return on the investment if interim cash flows are rein-
vested at the IRR.

A is incorrect because if reinvestment rates are lower compared to IRR, the
rate of return on the investment will be lower than the IRR.

Cis incorrect because if reinvestment rates are higher compared to IRR, the
rate of return on the investment will be higher than the IRR.

3. Complete the following sentences by filling in the blanks using the terms
provided.

When calculating ROIC, an independent analyst should add

and to calculating average invested
capital. ROIC, project NPV and IRR, can be calculated
using data available to independent investment analysts.
like
unlike
equity

short-term assets

long-term assets
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long-term liabilities

Solution:

When calculating ROIC, an independent analyst should add equity and
long-term liabilities to calculate average invested capital. ROIC, unlike
project NPV and IRR, can be calculated using data available to independent
investment analysts.

4. Explain why capital allocation decisions should rnot be based on accounting
measures such as earnings per share (EPS).

Solution:

Capital investments with a positive NPV can reduce rather than increase ac-
counting measures in the near term, while cost cutting and share buybacks,
in contrast, may have a positive effect on such measures. Basing investment
decisions on short-term accounting numbers can lead a company to choose
investments that are not in the long-run interests of its shareholders. Addi-
tionally, capital allocation should consider opportunity costs, such as by us-
ing a required rate of return for calculating NPV and an appropriate hurdle
rate for an IRR. Accounting profits do not consider opportunity costs.

5. The annual report of company XYZ contains the following disclosures:

Disclosure 1: “XYZ’s management compensation is based on exceeding a
target EPS growth rate”

Disclosure 2: “XYZ'’s management does not change the required rate
of return when evaluating capital projects based on whether they are
financed by internal or external sources”

Disclosure 3: “When evaluating investment projects, XYZ prepares cash-
flow projections based on inflation-adjusted cash flows and discounts
them using real rates”

Which of the disclosed policies does not conform to best practices regarding
capital allocation?

A. Disclosure 1
B. Disclosure 2

(. Disclosure 3
Solution:

A is correct. Positive-NPV investment projects can reduce, rather than
increase, EPS in the near term, even though they increase shareholder value.
Management compensation should incorporate a longer-term perspective
and a measure that better considers required rates of return, such as ROIC.
B is incorrect because internally generated capital, such as cash flow from
operations, is equity financing and it could be returned to equity inves-

tors as a dividend. Regardless of the financing source, management should
use appropriate risk-adjusted required rates of return to evaluate capital
investments.

Cis incorrect because companies may perform analysis in either nominal or
real terms, but the approach to cash flows and the discount rate should be
consistent. That is, nominal cash flows should be discounted at a nominal
discount rate, and real (inflation-adjusted) cash flows should be discounted
at a real rate.
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6. Explain what real options are and how they influence company value.
Solution:

Real options are similar to financial options, except that they deal with real,
instead of financial, assets. Real options grant companies the right to make
a decision (but do not impose an obligation) in the future that alters the
value of capital investment decisions made today. Real options, by providing
future decision-making flexibility to companies, can be an important piece
of the value in many capital investments.

CAPITAL INVESTMENTS

] describe types of capital investments

Capital investments, also referred to as capital projects, are investments with a life
of one year or longer, which usually appear on the balance sheet as long-term assets.
Like most assets, capital investments are initially recorded at cost. The expenditure is
not recorded on the income statement; rather, a portion of the cost is recorded on the
income statement periodically as a non-cash depreciation or amortization expense
over the asset’s useful life. The result is that capital spending is “smoothed” over time
and aligned with the inflow of benefits from the investment. On the statement of cash
flows, cash capital spending is simply reported as incurred.

In subsequent periods, capital investment assets are presented on the balance sheet
on a net basis: cost less accumulated depreciation or amortization. As depreciation or
amortization is recorded over time and accumulates, this net value declines to zero or
a salvage value. The process is illustrated in Exhibit 1 and will be covered in greater
detail later in the curriculum.
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Exhibit 1: Depreciation/Amortization of a Long-Term Asset

31 December 20X0 Balance Sheet
Assets:
Equipment 120,000
Less: Accumulated depreciation 0
Equipment, net 120,000
Y

20X1 Income Statement

Depreciation expense 40,000
Y
31 December 20X1 Balance Sheet

Assets:

Equipment 120,000
Less: Accumulated depreciation 40,000
Equipment, net 80,000

Y

20X2 Income Statement

Depreciation expense 40,000
Y
31 December 20X2 Balance Sheet
Assets:
Equipment 120,000
Less: Accumulated depreciation 80,000
Equipment, net 40,000

A firm’s capital investment and allocation process are central to its success and therefore
important for analysts to understand. Capital investments describe a company’s pros-
pects best, providing insight into both the quality of management decisions and how
the company creates value. Note that capital investments are not limited to property,
equipment, and other tangible assets; increasingly, capital investments are in the form
of digital capabilities and other intangible assets. Regardless of the nature of the asset,
the principles in this learning module apply because we are focused on cash flows.

Four categories of capital investments and their potential uses are summarized in
Exhibit 2. These investments usually link to the business model of the firm and reflect
its strategic and competitive environment.
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Exhibit 2: Types of Capital Projects

Maintain Business Grow Business

Going Concern (Maintenance) Expansion of Existing Business

= Continue current operations = Expand business size

= Improve efficiency = Expand business scope

= Risk management = Research and development and acquisi-

tions within core business
= Low to moderate risk
Regulatory/Compliance New Lines of Business and Other
» Usually imposed by a third party, laws, etc. = Research and development, investments,

» Needed to meet safety, compliance, regula- and acquisitions outside the firm’s current
tory or supervisory standards business
= Often high risk

Going Concern Projects

Going concern projects, often known as maintenance capital expenditures, are
investments to continue the company’s current operations and maintain the existing
size of the business. Common going concern projects include replacing assets nearing
the end of their useful life, maintaining IT hardware and software, and continuous
improvements of existing facilities. For example, a company might replace data center
cooling units with newer, more efficient alternatives.

These maintenance projects are relatively easy for management to evaluate since
they usually involve the replication of existing business operations. Projects aimed at
improving efficiencies typically involve comparing the upfront cost to the expected
periodic savings over time in the context of current operations. Typically, these proj-
ects are lower risk.

To fund these projects, managers (and debt investors who provide the financing)
usually seek to match the term of incremental financing with the lifespan of new
assets. For example, a utility company may issue a 30-year bond to finance replacement
power generation equipment with an expected useful life of 30 years. This so-called
match funding approach reduces financing risk, because funding long-term assets
with shorter debt obligations introduces rollover risk, or uncertain financing cost or
availability during the project before the capital investment reaches the end of its
useful life. Similarly, a company that borrows for longer than necessary may either pay
a higher long-term rate of interest or face the cost of buying back debt in the future
that is no longer needed.

Issuers are not required to disclose the amount of maintenance capital expenditures
or the composition of total capital expenditures generally. Analysts often estimate that
annual maintenance capital expenditure is equal to the amount of depreciation and
amortization expense reported on the income statement. The accuracy of this estimate
depends on how closely the expected useful life of assets approximates actual useful
life and whether the historical cost of an asset approximates its replacement cost; both
assumptions are likely to be more accurate for shorter-lived assets.
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Regulatory Compliance Projects

Unlike projects based on management discretion, regulatory compliance projects are
required to meet rules and standards. For example, such projects may be driven by a
new law to reduce pollution or financial regulations requiring banks to monitor and
report transactions and balances to regulators.

Regulatory compliance projects often increase a firm’s expenses with no added
revenue but are required to avoid fines and/or to continue operations. However,
industry incumbents may find that such rules and standards serve as a barrier to
industry entry and therefore increase or protect their profitability. Also, when firms
work directly with regulators to develop these new standards, their timing and impact
may be tailored to best suit an industry’s ability to adapt while continuing operations.
Firms with greater financial flexibility may consider early adoption of new rules to
reduce business uncertainty going forward and gain a competitive edge versus their
peers. Moreover, such investments can attract new customers and are often considered
to create a strategic advantage.

As standards evolve, firms must decide whether the returns on an underlying
business remain attractive once additional regulatory costs are imposed. In some
cases, firms may be able to pass some or all of the additional regulatory costs from
these projects on to end users in the form of higher prices. In other cases, a firm
may decide that a business no longer meets its minimum return requirement (once
the costs of such projects are included) and it would be better off winding down or
ceasing certain affected operations altogether.

EXAMPLE 1

Complying with Anti-Money-Laundering Regulations

Danske Bank A/S (“Danske”), the largest financial institution in Denmark, is
subject to a large anti-money-laundering investigation after a report from a
whistle blower and audit letters from Group Internal Audit. Danske acknowl-
edged in a press release that “major deficiencies in controls and governance made
it possible to use Danske Bank’s branch in Estonia for criminal activities, such
as money laundering”

The examination of Danske’s anti-money-laundering policies resulted in the
resignation of its CEQ, the closure of the Estonian branch, and the arrests of
multiple employees. Danske is also expected to pay fines of up to several billion
dollars to financial regulators in the United States, Denmark, and other European
countries. The scandal not only had an impact on Danske but also resulted in
increasing penalties for money laundering in Denmark.

While regulatory compliance projects can be costly, they can prevent scan-
dals and losses from fines and legal proceedings that damage firms’ reputations.

Businesses seeking to grow often engage in capital projects to increase the scale
of existing business activities, expand their scope to new areas of operation, or enter
new areas. These expansion projects typically involve greater uncertainty, time, and
amounts of capital than going concern or regulatory compliance projects.

Expansion of Existing Business

Capital projects aimed at increasing the size of a firm’s existing operations may intro-
duce execution risks, such as sourcing additional inputs, addressing unforeseen pro-
duction and distribution bottlenecks, or failing to budget for the cost of acquiring new
customers. These risks are highest among firms in an early phase without established
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operations whose expansion projects are therefore usually largely financed by equity.
More established firms also spend heavily on expansion projects. For example, phar-
maceutical and energy exploration companies often invest over 10% of annual revenues
in pursuit of new medications and energy reserves, respectively. Similarly, technology
companies typically invest heavily in expansion projects initially to accelerate prod-
uct development cycles, maintain competitiveness, acquire customers and clients,
and stay ahead of rivals. Established firms with an existing track record of successful
expansion are more often able to use debt financing for such capital projects given
investor perception of lower associated risk.

Capital investments are also usually necessary if an established firm decides to
extend its existing operations to adjacent products and services or expand to new
regions or markets. The expansion of business scope may take advantage of existing
capabilities to meet the needs of a different customer base. Unforeseen risks related
to increasing scope include the added complexity of managing multiple business lines
and facing new competitors. Investors and analysts often look to a firm’s competitive
position and past performance by peers in executing similar strategies when gauging
the likelihood of success.

EXAMPLE 2

Sony Grows Gaming Business

Sony Interactive Entertainment (“SIE”) is a global, leading video game and
digital entertainment company owned by Japanese multinational conglomerate
Sony. SIE conducts the research and development, production, and sales of both
hardware and software for the PlayStation console.

In January 2022, SIE announced it would acquire Bungie Inc. (“Bungie”) for
$3.6 billion. Bungie is a US-based independent videogame developer and long-
time partner of SIE that has created some of the videogame industry’s most
highly acclaimed franchises, including Halo, Myth, and Destiny.

In the press release, SIE summarized how the acquisition would expand its
business: “This acquisition will give SIE access to Bungie’s world-class approach
to live game services and technology expertise, furthering SIE’s vision to reach
billions of players.

New Lines of Business and Other Projects

A firm’s management may decide to invest in an activity completely outside or only
minimally related to its existing business. Usually seen as a special situation offering
unusual growth, investment, or innovation opportunities for a company’s business or
business model, these projects are likely to be the riskiest capital investments.
Either these projects will have characteristics of a startup, such as investing capital
to explore a new technology or a business idea/model for sources of new business
growth, or the company will acquire a firm in a new industry or sector. Important risks
include the unforeseen challenges of an unfamiliar business and the risk of overpaying.

EXAMPLE 3

Kirin Enters New Market

Kirin Holding (“Kirin”) is an integrated beverage producer and the second larg-
est brewer in Japan. Kirin’s top brands include both alcoholic beverages, such
as Kirin Ichiban and Honkirin, and soft drinks, such as Kirin Gogo-no-Kocha
and Nama-cha.
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In September 2019, Kirin invested ¥129 billion to become a top shareholder
of Fancl Corp. (“Fancl”), a Japanese cosmetics and dietary supplement maker.
Fancl has more than 25 years of experience as a pioneer in the supplement
market and is a market leader in foods with functional claims. Both companies
want to combine their research and development capabilities with their strong
brands to offer a wide range of products.

Analysts should carefully examine issuers’ overall level and trend of expansion
capital investment, as well as the segment and market if disclosed, to analyze growth
prospects, management priorities, and the rates of return on investment relative to
alternatives. The level and trend of expansion capital spending may be estimated
by subtracting maintenance (often estimated using depreciation and amortization
expense) from total capital expenditures.

QUESTION SET y

1. Match the following examples of capital projects with type of the
project.

= Project 1: An office equipment producer decides to develop a new line
of computer peripherals intended for gamers.

= Project 2: A tire producer decides to invest in solar panel production
to benefit from government subsidies.

= Project 3: A global bank migrates its on-site data storage to cloud
computing data storage to improve its cost efficiency.

= Project 4: A property management company undertakes a new capital
project intended to install an advanced ventilation system in all its
office buildings to meet stricter air pollution regulations.

Project Type Capital Project

Expansion of existing business
Going concern/maintenance
Regulatory or compliance

New lines of business and other

Solution:

Project Type Capital Project

Expansion of existing business Project 1, because it aims to increase the
size of a firm’s existing operations and
acquire new customers

Going concern/maintenance Project 3, which allows the bank to continue
its current operations using more efficient
technology

Regulatory or compliance Project 4, because unlike projects based on
management discretion, this project is to
comply with air pollution regulations.

New lines of business and other Project 2, which is an investment into a new

market not related to the company’s existing
business
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2. It is true that the capital allocation process:

A. involves the use of significant proprietary, non-public information
about a company.

B. aims at identifying projects with the highest absolute non-risk-ad-
justed rate of returns.

C. uses less information compared to the process used to construct
investment management portfolios.
Solution:

A is correct. The capital allocation process is the process used by a firm’s
management and board to make capital investment based on both internal,
non-public and public information. The process is substantially similar to
those used by investors and analysts constructing investment management
portfolios but occurs at a more granular level of detail and more in “real
time” because insiders do not need to wait for quarterly earnings reports.
B is incorrect because the capital allocation process is used by a firm’s
management to deliver superior risk-adjusted returns, when compared to
similarly risky investments.

Cis incorrect because the capital allocation process is more granular com-
pared to the process used to construct investment management portfolios.
The capital allocation process focuses on identifying profitable projects and
utilizes proprietary information. The process used to construct investment
portfolios involves public information and non-material, non-public infor-
mation, often at the company and segment level.

3. What type of capital allocation project will most likely be implemented even
if it has a negative estimated NPV?

A. New lines of business and other
B. Expansion of existing business

(. Regulatory or compliance
Solution:

C is correct. Regulatory compliance projects are required by third parties,
such as government regulatory bodies, to meet rules and standards and to
avoid fines or other legal consequences.

A and B are incorrect because new lines of business and other as well as
expansion of existing business projects are done at management’s discretion
and would generally not be pursued if they were estimated to have a nega-
tive NPV.

CAPITAL ALLOCATION

] describe the capital allocation process, calculate net present value
(NPV), internal rate of return (IRR), and return on invested capital
(ROICQ), and contrast their use in capital allocation

Capital allocation is the process used by a firm’s management and board to make
capital investment and return decisions. Management seeks to deliver risk-adjusted
returns greater than what investors could earn on similarly risky investments elsewhere.
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The process is substantially similar to those used by investors and analysts construct-
ing investment management portfolios but occurs at a more granular level of detail.
Rather than only investing in entire companies, issuers invest in projects and utilize
significant proprietary, non-public information.

Investors and analysts must judge whether an issuer will manage capital wisely over
the long term. To make that judgment, analysts should evaluate the issuer’s capital
allocation process and its adherence to first principles and, most importantly, assess
the issuer’s historical track record of capital allocation. The generic steps in the capital
allocation process are shown in Exhibit 3.

Exhibit 3: Steps in the Capital Allocation Process

3. Planning and
Prioritization

4. Monitoring and
Post-Investment
Review

» Idea generation: While ideas may originate from anywhere, it is important
that management has a strong understanding of the competitive environ-
ment that the prospective investment is situated in, as well as the firm’s
current operations, capabilities, and competitive position. Often, ideas
come from managers engaged in the business and involve expanding scale
and scope of existing activities or adjacent businesses. Executives may also
engage external consultants for advice on idea generation. As will be dis-
cussed later, capital spending tends to be highly correlated from year to year,
indicating that prior-period ideas and plans weigh heavily.

= [nvestment analysis: Following the generation of investment ideas, manag-
ers forecast the amount, timing, duration, and volatility of an investment’s
expected cash flows to estimate whether the investment is a wise use of
capital.

»  Planning and prioritization: Management selects and prioritizes profitable
investment opportunities that, when considered together, are the most
value enhancing on a risk-adjusted return basis. Only investment candidates
estimated to generate returns greater than investors’ opportunity cost (the
returns they could earn elsewhere on similarly risky endeavors) should be
pursued. Additionally, some projects that appear attractive in isolation may
be less desirable when considered in the context of existing operations,
other proposed projects, or constraints on financing.
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When value-creative investment opportunities are exhausted, managers should
return any remaining capital to shareholders. In this way, shareholders can redeploy
that capital elsewhere to earn their required rate of return.

= Monitoring and post-investment review: This step involves monitoring the
performance of the investment and related activities against projections and,
often, making adjustments, such as increasing or decreasing investment lev-
els (which will be discussed later as real options). This step is important for
several reasons. First, it helps validate assumptions made in the capital allo-
cation process, revealing systematic errors, such as overly optimistic fore-
casts. Second, it helps enforce discipline in business operations by focusing
management attention on bringing performance into alignment with projec-
tions. Finally, it may produce ideas for future investments. Managers should
seek to invest in profitable areas and scale down or dispose of assets in areas
that generate suboptimal returns or may have greater value to other firms.

Two of the most widely used analytical tools in the investment analysis step are
net present value (NPV) and internal rate of return (IRR). These are applications
of time-value-of-money concepts. While an independent investment analyst does
not have access to the project-by-project information used by management in these
calculations, an analyst should understand the rationale behind them, their strengths,
and their limitations in practice (also, these tools are used elsewhere in investment
management, which will be covered later in the curriculum). Analysts have access to
highly aggregated consolidated financial statements, which they can use to calculate
and analyze return on invested capital (ROIC), a useful aggregate, rather than project,
return measure.

Net Present Value (NPV)

The NPV of an investment is the present value (in currency terms) of expected future
cash inflows less the investment’s costs (or cash outflows), as shown in Exhibit 4.

Exhibit 4: Net Present Value of a Capital Investment

t=0 t=T
Upfront CF, CF, CF, CF, CF,
Investment
(cash outflow) T T T T T

. :

I

I

I

: Cash Inflows
A\ 4
CF

1]

Exhibit 4 shows the simple case where a single investment (CF < 0) occurs at inception
followed by cash inflows. We may solve for the NPV using Equation 1:
CF
Ly SRy
(1+nt (1+r? (1+nT

NPV = CF,+

)
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where
CF, = After-tax cash flow at time ¢

r = Required rate of return—the rate of return that a corporate issuer’s inves-
tors could earn on a similarly risky investment

The calculation is illustrated in the following example.

EXAMPLE 4

Gerhardt Corporation NPV

1. Assume that Gerhardt Corporation is considering a capital investment of
€50 million today that is expected to return after-tax cash flows of €16 mil-
lion per year for the next four years plus another €20 million in Year 5. If the
required rate of return is 10%, what is the NPV of this investment?
Solution:

Using Equation 1, we may solve for the NPV as follows:
Ch_, CFH CFr_
aA+n! (1+r? a+nT

NPV = CF,+

16 16 16 16 20
(1401001 (1+0.1002  (1+0.10)>  (1+0.10)* (1+0.10)>"

NPV = -50 +

NPV = —50+63.136 = 13.136.

Since this investment may be acquired today at a cost of €50 million, the
company exchanges €50 million today for an investment worth €63.136
million. The investment increases the present value of the firm’s wealth by a
net amount of €13.136 million.

This can also be solved in Microsoft Excel or Google Sheets using the NPV
function:

=NPV(rate,valuel,value2,...)

where

rate = Required rate of return
value(s) = After-tax cash flows

Note that the NPV function uses ¢ = 1 for the first cash flow, not ¢ = 0, and
assumes cash flows are evenly spaced. Therefore, cash flows at £ = 0 (in this
case, —50) need to be subtracted or added outside the function. The proper
argument here is

= NPV(0.10, 16, 16, 16, 16, 20) — 50
=13.136.

Because the NPV is the amount by which investors” wealth increases from an
investment, the NPV decision rule is as follows:

Invest if NPV = 0.
Do not invest if NPV < 0.
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Positive-NPV investments increase the wealth of the shareholders, while a negative
NPV reduces wealth. In the rare event that NPV is zero, a project could be accepted
because it meets the required rate of return. However, because NPV analysis relies on
estimated future cash flows, a zero-NPV project leaves no room for error. While the
decision rule is straightforward, NPV is usually just one factor in capital allocation.
There may be competing projects, intangible considerations, and so on, that factor
into the decision. Therefore, NPV > 0 can be viewed as a necessary but not sufficient
condition for making an investment.

Many investments have unconventional cash flow patterns in which outflows may
occur not only at inception but also on future dates, as in Exhibit 5. An example of
this is an investment in additional capacity at a later stage.

Exhibit 5: Unconventional Cash Flow Patterns

t=0 t=T

o
m
o
m
o
m

o
w

Analysis of these types of investments is best handled using spreadsheet software, such
as Microsoft Excel and Google Sheets, manually, or using the XNPV function, which,
unlike the NPV function, does not assume evenly spaced periods and allows the user
to specify the timing of cash flows. This concept is illustrated in the following example.

EXAMPLE 5

Gerhardt Corporation NPV Il

Assume that Gerhardt Corporation is considering a capital investment of €50
million today with the following estimated cash flow schedule over the next five
years (all amounts in millions of euros).

t 0 1 1.5 2 3 4 5

Cash flow -50 10 -5 13 16 19 23

1. If the required rate of return is 10%, what is the NPV of this investment and
should Gerhardt make the investment?

Solution:

Using Equation 1, we may solve for the NPV as follows:
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N = CF_, CR . CFp
TN a4+t a2+l
_ 10 -5 13 16 19
B = 50+(1+0.10)1 * (1+0.10)15 * (1+0.10)2+(1+0.10)3 * (1+0.10)4
23
(1+0.10)>
NPV = 4.78.

Since the NPV > 0, Gerhardt should make the investment.
This problem can also be solved in Microsoft Excel or Google Sheets using
the XNPV function. The XNPV function syntax is as follows:

=XNPV(rate,values,dates)

where

rate = Required rate of return
values = After-tax cash flows at each date

dates = Date of each after-tax cash flow (for a problem like this without exact
dates, the dates are arbitrary; what matters is that they are accurately spaced)

The function is most clearly specified by referencing cash flow and date
arrays that are aligned on a spreadsheet, as shown here:

TN 1] E O ATV R R HEEE T

Cash o 1 50 s uw _w
Dlate L LS00 LIILI00 W AN 001 NI ALl 1|
Rquired rale of returs |. .Eﬁ.:

L E.F-"Pi::__- BT

Internal Rate of Return

The internal rate of return (IRR) is the discount rate that makes the net present
value of an investment equal to zero, as shown in Equation 2:

r CF,

Zavme ~ O 2)

Note the similarity of the IRR calculation to Equation 1, which includes 7 (the required
rate of return) in the denominator instead of IRR.

EXAMPLE 6

Gerhardt Corporation IRR

1. Assume that Gerhardt Corporation is considering a capital investment of
€50 million today that is expected to return after-tax cash flows of €16 mil-
lion per year for the next four years plus another €20 million in Year 5. What
is the IRR of this investment?

Solution:
Recall from Equation 1 that the NPV is
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NPV — CF.4 CPL, CR  CFy
S0 a+nt T a+n? a+n’
The IRR is the discount rate, r, that makes the NPV equal to zero. In other
words,
NPV=CF, +—f_, ChH_, Chr
0 et a2 )T
0 = —50+—16 16 16 16 20

(1+IRR)!  (1+IRR)2 (1+IRR)> (1+IRR)* (I +IRR)?

Besides trial and error, the IRR function in Microsoft Excel and Google
Sheets is a straightforward approach to solving this problem. The IRR func-
tion syntax is

=[RR(values,[guess])

where
values = After-tax cash flows

[guess] = An optional user-specified guess for the IRR (the default is 10%)

Importantly, like the NPV function, the IRR function assumes that cash
flows are received or paid at the end of period and that each period is evenly
spaced. Unlike the NPV function, it does not assume that the first cash flow
is at £ = 1, so the argument here is simply

=IRR (=50, 16, 16, 16, 16, 20)
=0.1952, or 19.52%.

The IRR decision rule is to invest if the IRR exceeds the required rate of return (r)
for a capital investment:

Invest if IRR > 7.

Do not invest if IRR < 7.

For this reason, the required rate of return is often referred to as the hurdle rate.
If the IRR is equal to r, the project is theoretically acceptable because it meets the
required return with an NPV of zero. Since the IRR of 19.52% in our example exceeds
the hurdle rate of 10%, Gerhardt should invest.

An important attribute of IRR is that it will only equal an investor’s (geometric)
rate of return on an investment if interim cash flows are reinvested at the IRR; if rein-
vestment rates are in fact lower, the rate of return on the investment will be lower than
the IRR and vice versa. The NPV calculation instead assumes interim cash flows are
reinvested at 7, the required rate of return, which is often more economically realistic.
Reinvestment rates and the implications therein will be explored in depth later in the
curriculum in fixed-income lessons.

For an investment for which the assumptions of end-of-period, evenly spaced cash
flows are inappropriate, the XIRR function in Microsoft Excel and Google Sheets is
the proper tool, as in the following example.
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EXAMPLE 7

Gerhardt Corporation IRR Il

1. Assume that Gerhardt Corporation is considering a capital investment of
€50 million today with the following estimated cash flow schedule over the
next five years (all amounts in millions of euros).

t 0 1 2 2.5 3 4 5

Cash flow =50 0 1 3 16 20 25

What is the IRR of this investment, and should Gerhardt make the invest-
ment if its required rate of return is 10%?

Solution:

This problem can be solved in Microsoft Excel or Google Sheets using the
XIRR function. The XIRR function syntax is as follows:

=XIRR(values,dates,[guess])

where

values = After-tax cash flows at each date

dates = Date of each after-tax cash flow (for a problem like this without exact
dates, the dates are arbitrary; what matters is that they are accurately spaced)

[guess] = An optional user-specified guess for the IRR (the default is 10%)

The function is most clearly specified by referencing cash flow and date
arrays that are aligned on a spreadsheet, as shown here:

! 15 28]
N Data e O 1 0P iy e

Cl (RR l-!l:F.E:H'. HLBI:H2]

The IRR is 6.76%, which is below Gerhardt’s required rate of return of 10%,
so it should not invest in this project.

An important limitation with IRR is that multiple IRRs exist if cash flow signs
(+/-) change more than once. We can illustrate this with the following simple example:

Time 0 1 2

Cash flow -1,000 5,000 -6,000

The IRR for this investment satisfies this equation:

5,000 —6,000

~1.000 + R T T RR)2

= 0.

Two values of IRR satisfy the equation: 100% and 200%, which are clearly quite differ-
ent. In such cases, where cash flow signs change more than once, NPV should be used
instead of IRR. Financial calculators and spreadsheet software will often misleadingly
return a single IRR solution, defaulting to the lowest value.
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WHICH TO USE: NPV OR IRR?

While NPV and IRR criteria usually indicate the same investment decision, in the
case of mutually exclusive investment projects, a company could face a decision
between one project with a larger NPV and another with a higher IRR. If the
company can invest in only one project, which should it choose?

The correct choice is the project with the higher NPV. While NPV shows the
firm’s wealth increase in currency terms from a capital investment, the IRR solely
indicates a project’s rate of return (subject to the IRR reinvestment assumption)
rather than its size or the period over which the IRR is earned.

Many practitioners find IRR easier to use than NPV. If the required return
is 10%, for example, a project IRR of more than 10% is desirable, while an NPV
amount in currency terms may be harder to interpret because the number needs
to be in the context of firm size. As a practical matter, once a firm has the data
to calculate the NPV, it is simple to also calculate the IRR. However, the most
appropriate and theoretically sound criterion is the NPV.

Return on Invested Capital

Independent investment analysts do not have the necessary information to calcu-
late or audit management’s calculations of project NPVs or IRRs. Analysts of listed
companies have consolidated financial statements and, sometimes, segment-level
information, all of which are highly aggregated and include cash flows associated with
many projects. Return on invested capital, also known as return on capital employed
(ROCE), is a profitability measure for the total capital that management has invested,
shown as Equation 3. Typically, an annual after-tax profit measure is used, so ROIC
is measured per year.

After-tax operating profit (1 — Tax rate) x Operating profit
ROIC = L= - 3)

Average invested capital ~ Average total LT liabilities and equity,; ,’

The denominator is a measure of total capital investment, so working capital is not
included. From the perspective of the balance sheet, invested capital includes the
amounts in the red box:

Uses of Capital Sources of Capital

Short-Term

el Liabilities

Short-Term Long-Term

Assets Liabilities
Invested

Capital
Long-Term Ownership

Assets Capital (Equity)

EXAMPLE 8

Return on Invested Capital

Assume that a corporate issuer reported 24,395 in Year 2 after-tax operating
profits and the following balance sheet information.
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Assets: End of Year 1 End of Year 2
Cash 4,364 6,802
Short-term assets 40,529 52,352
Long-term assets 287,857 279,769
Total assets 332,750 338,923
Liabilities and Equity: End of Year 1 End of Year 2
Accounts payable 35,221 50,766
Short-term debt 21,142 5,877
Long-term debt 112,257 106,597
Share capital 15,688 15,688
Retained earnings 148,442 159,995
Total liabilities and equity 332,750 338,923

1. Calculate ROIC for Year 2.

Solution:
After-tax operating profit
ROIC = — L
Average LT liabilities and equity capital, ; ,
24,395
ROIC = (112,257 + 15, 688 + 148,442) + (106,597 + 15,688 + 159,995)
2

ROIC = 8.73%.

2. If an investor has a required rate of return of 10%, is this company a promis-
ing investment candidate?
Solution:
No. Although the company is profitable, the company’s ROIC is below the
investors’ required rate of return, so the investor should look to invest else-
where. However, this is only a single historical year, and myriad other factors
will have to be considered by the investor.

ROIC has several practical benefits:

= Unlike project NPV and IRR, it can be calculated using data available to
independent investment analysts.

= Unlike such measures as operating profit or operating profit margin (oper-
ating profit as a percentage of sales), ROIC accounts for the capital needed
to generate returns. The relationship between operating profit margin and
ROIC can be illustrated by decomposing ROIC as follows:

After-tax operating profit
Average invested capital

ROIC =

After-tax operating profit Sales
Sales Average invested capital

ROIC =
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The term on the left is after-tax operating profit margin, and the term on the right
is a measure of capital or asset turnover—how much in annual sales the company’s
invested capital is generating. Therefore, there are two paths to a high or increasing
ROIC: profit margin and turnover. A high-margin company can earn a low ROIC if
turnover is low, and a low-margin company can earn an attractive ROIC if turnover
is high.

= While NPV and IRR measures allow the comparison of individual projects
within a firm, ROIC is an aggregate measure to gauge a firm’s ability to
create value across all its investments. This is important because investors
generally cannot invest in individual projects, only the company as a whole
(some exceptions exist, such as leases and asset-backed securities, which
will be discussed later in fixed-income modules).

= ROIC can be compared to investors’ required rate of return. If an issuer’s
ROIC is greater than the investors’ required rate of return over time, the
issuer is creating value for investors. Conversely, if the ROIC is below the
required rate of return, it is an indicator that investors would have been bet-
ter off investing elsewhere; the issuer should take actions to improve turn-
over or profit margins, dispose of investments in underperforming areas,
return capital, or seek alternative areas of investment with greater returns.

= Since ROIC measures the returns that an issuer earns on investing both
debt and equity, it should be compared to a required rate of return for both
its debt and equity investors. As discussed in prior lessons, equity is risk-
ier than debt and therefore has a higher required return, so using solely a
required return for equity investors would be an overestimate. In the next
module, we will calculate a blended required rate of return as part of a
broader discussion of financing.

ROIC does have limitations and shortcomings:

= ROIC, unlike NPV and IRR, is an accounting, not cash-based, measure.
Operating profit and cash flows can differ materially, owing to the recog-
nition of certain items and the difference between depreciation and capital
expenditures.

=  ROIC is backward looking and can be volatile from year to year based on
investment activity and business conditions, so examining trends and rates
of change is essential. Profitable investments can sometimes take years to
earn competitive returns.

= As a highly aggregated measure, ROIC may mask profitable or unprofitable
areas of the issuer.

Analysts should also be aware that there is less consensus on the measurement of
ROIC than such measures as operating profit margin, particularly the denominator.
Many practitioners, for example, subtract some or all intangible assets and “excess”
cash from the denominator and may exclude certain long-term liabilities, such as pen-
sion and deferred tax liabilities that are not considered “invested capital”” Additional
calculation issues, which will be addressed later in the curriculum, include treatments
of “non-recurring” expenses, leased assets, and equity from non-controlling interests.

275



276

Learning Module 5

© CFA Institute. For candidate use only. Not for distribution.
Capital Investments and Capital Allocation

QUESTION SET [ f

1. True or false. During the planning and prioritization step in the
capital allocation process, a firm’s management should accept any invest-
ment project with an estimated positive NPV.

Solution:

False. Some projects that appear attractive in isolation may be less desirable
when considered in the context of existing operations, other proposed proj-
ects, ESG factors, or financing constraints.

2. Which step in the capital allocation process most likely involves the calcula-
tion of NPV and IRR?

A. Idea generation
B. Investment analysis

C. Planning and prioritization
Solution:

B is correct. The investment analysis step involves forecasting the amount,
timing, duration, and volatility of an investment’s expected cash flows and
subsequently using NPV and IRR to determine whether the investment will
be a wise use of capital.

A is incorrect because during the idea generation step, management gathers
ideas and chooses the most promising ones for further analysis. However, in
this early phase, no forecasts or profitability analysis involving NPV or IRR
is conducted.

C is incorrect because during the planning and prioritization step, manage-
ment selects and prioritizes profitable investment opportunities that, when
considered together, are the most value enhancing on a risk-adjusted return
basis. This step occurs after NPV and IRR analysis.

3. Which of the following relationships is true?

A. If IRR > Required rate of return, then NPV < 0.
B. If IRR = Required rate of return, then NPV = 0.

C. Required rate of return = Risk-free rate.
Solution:

B is correct. IRR is the required rate of return that makes an investment’s
NPV equal to zero.

A is incorrect because IRR is the required rate of return for which NPV =

0. If IRR is greater than the required rate of return, then NPV of cash flows
discounted at the required rate of return will be greater than zero, not less
than zero.

Cis incorrect because when calculating NPV, expected cash flows should
be discounted at the required rate of return to reflect investors’ opportunity
cost for similarly risky projects, not a rate that ignores risk.

4. A company is considering undertaking a new capital investment project that
is expected to cost $33 million. The after-tax cash-flow projection for the
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next four years is shown below. Calculate NPV and IRR assuming a required
rate of return of 7.5%.

Year 1 2 3 4
Cash flow 0 16 24 7
Solution:

To calculate NPV, we use the following equation:

NPV — CF, 4+ Ch CF, CFr
S0 gt T a+nT
NPV = -33 0o, 16, 24 !

+ + ..
(140.075)!  (1+0.075)2  (1+0.075)%  (1+0.075)*

NPV = $5.41 million.

Using the same equation, we can also solve for IRR by assuming that NPV =
0.

0 16 24 7
+ + .
(1+IRR)!  (1+IRR)2  (1+IRR)® (1 +IRR)*

0=-33+

IRR = 13.57%.

5. Based on the information below, calculate ROIC for year 20X2. Values in
each column are as of the end of the period. Assume operating profit of
3,890 and a tax rate of 17% in Year 20X2.

Balance Sheet

Assets: 20X1 20X2
Cash 490 700
Short-term assets 10,520 11,790
Long-term assets 22,400 23,740
Total assets 33,410 36,230
Liabilities and equity:
Accounts payable 5,970 6,620
Short-term debt 2,470 2,840
Long-term debt 9,880 10,550
Share capital 15,090 16,220
Total liabilities and equity 33,410 36,230
Solution:

ROIC can be calculated using the following formula:

(1 — Tax rate) x Operating profit,

ROIC = Average LT liabilities and equity,; /*

(1-0.17) x 3,890

ROIC = 5,880+ 15,090 + 10,550 + 16,220)/2"

ROIC = 12.48%.




© CFA Institute. For candidate use only. Not for distribution.
278 Learning Module 5 Capital Investments and Capital Allocation

6. Complete the sentences by filling in the blanks using the following terms.
Note that each term can be used more than once.

equity

profit margin

asset turnover
long-term liabilities

average invested capital

ROIC can be increased by increasing or . A high- com-
pany can earn a low ROIC if is low, and a low- company can
earn a high ROIC if is high.

Solution:

ROIC can be increased by increasing profit margin or asset turnover. A
high-profit margin company can earn a low ROIC if asset turnover is low,
and a low-profit margin company can earn a high ROIC if asset turnover is
high.

7. Explain why a government-owned company may have a low required rate of
return compared to a small technology company.

Solution:

The required rate of return is the discount rate that investors require given
the riskiness of the project or company and the rate of return available on
other similarly risky investments. Considering the business risk of both
companies, a government-owned company can be perceived as a lower-risk
issuer compared to a small technology company. Consequently, investors
would require less compensation for risk.

4 CAPITAL ALLOCATION PRINCIPLES AND PITFALLS

[

describe principles of capital allocation and common capital
allocation pitfalls
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Capital Allocation Principles

While the analytical tools and investment decision criteria introduced in the prior
lesson are quantitative and straightforward, there is considerable latitude for errors
and misjudgment. To improve the decision-making process, key principles should be
followed when using these tools.

» After-tax cash flows: Managers should evaluate capital allocation decisions
based on after-tax cash flows rather than other profit- or accounting-based
measures. Managers must reflect the impact of taxation on a project’s
expected cash flows, specifically the tax benefits derived from non-cash
deductions, such as depreciation and amortization.

= Incremental cash flows only but examine broadly: Capital allocation analysis
should ignore sunk costs, or those expenses that have already been incurred
(or written off), and include only incremental cash flows associated with a
new investment as compared to without it. However, capital investments
often have an impact on the rest of the firm, which may be positive or nega-
tive. A positive effect might include cost savings with business activities that
directly result from making the investment, while a negative effect might be
the loss of sales from a similar product. Both are incremental cash flows, so
they should be included in the analysis.

»  Timing of cash flows: The forecasted timing, duration, volatility, and change
in the possible direction of the expected cash flows must be considered for
a capital investment. Notice how the NPV and IRR can change when cash
flows are moved from one period to another.

Capital Allocation Pitfalls

Despite adhering to the principles, capital allocation is challenging for most firms. We
divide common capital allocation pitfalls into cognitive errors and behavioral biases.
Cognitive errors include calculation and other mistakes, while behavioral biases include
errors in judgment and blind spots.

Cognitive Errors in Capital Allocation

= [nternal forecasting errors: Management may make errors in their fore-
casts, which may be difficult to impossible for external analysts to iden-
tify. However, if significant enough, the incorrect or flawed analysis will
ultimately manifest itself in failed, or underperforming, investments.
Forecasting errors include incorrect cost or required rates of return inputs.
For example, overhead costs such as management time, information tech-
nology support, financial systems, can be challenging to estimate. Finally,
companies often fail to incorporate competitor responses into the analysis
of a planned investment.

= Ignoring costs of internal financing: The primary source of financing for
investments by large corporate issuers is cash flows from operations (i.e.,
not borrowing or issuing shares). Many management teams behave as if
these internally generated funds are “free” but scarce and allocate them
according to a budget that is closely tied to prior-period amounts. External
financing from debt or equity issuance, however, is treated differently: It is
used less often, typically only for larger investments, such as acquisitions,
and treated as “expensive” This is flawed logic. Internally generated capital,
such as cash flow from operations, is equity financing because it could be
returned to equity investors as a dividend. While it is not raised from equity
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investors by issuing shares, it is withheld from them, incurring their oppor-
tunity cost nonetheless. Regardless of financing source, management should
use appropriate risk-adjusted required rates of return to evaluate capital
investments; those funded by internally generated funds do not automati-
cally get a lower .

This error is hard to detect and isolate from other errors and biases, but analysts should
inquire about management’s capital allocation process and how the source of financ-
ing influences investment decisions. If a company has an aversion to raising external
capital and to returning capital, management may potentially be affected by this.

= [nconsistent treatment of, or ignoring, inflation: Inflation affects capital allo-
cation in several ways. The first is whether the investment analysis is done
in nominal or in real terms. Nominal cash flows include inflation effects,
whereas real cash flows are adjusted downward to remove the effect of infla-
tion (or adjusted upward to remove the effect of deflation). Companies may
perform analysis in either nominal or real terms, but the approach to cash
flows and discount rate should be consistent. That is, nominal cash flows
should be discounted at a nominal discount rate, and real cash flows should
be discounted at a real rate.

Investment analysis embeds, explicitly or implicitly, expectations for inflation,
which probably does not affect all unit prices and unit costs uniformly. For example,
rising oil prices are obviously beneficial for oil producers, which sell their product at
a higher price. However, rising oil prices over longer time periods can be associated
with rising production and capital costs, eroding some of the benefit. Second, many oil
companies also own refining and chemical businesses, for which crude oil is the main
input. Profitability of those businesses tends to decline as crude prices rise. If actual
inflation differs from expected inflation, after-tax cash flows will be better or worse
than expected depending on how specific sales outputs or cost inputs are affected.

Behavioral Biases in Capital Allocation

= [nertia: In a study of more than 1,600 US listed companies, researchers from
McKinsey found a 0.92 correlation between levels of capital investment in
a business segment or unit from one year to the next.! This is the result of
management anchoring capital investment budgets to prior-year amounts.
Analysts identify this bias by examining the level of capital investment in
total, by segment, or by business line, if disclosed, and comparing it to the
prior year and the return on investment. If capital investment each year is
static or rising despite falling returns on investment, analyst should question
the issuer’s justification for a capital investment and whether management
should consider alternative uses.

» Basing investment decisions on accounting measures, such as EPS: Managers
often have an incentive to increase accounting measures, such as earnings
per share, net income, or return on equity. Many capital investments, even
those with high NPVs, can reduce rather than increase these accounting
results in the near term, while cost cutting and share buybacks, in contrast,
may have a positive effect on such measures. Paying too much attention to
short-run accounting numbers can lead a company to choose investments
that are not in the long-run interests of its shareholders. Analysts may
observe this behavior first by examining the direct financial incentives of
management based on the structure and composition of their compensation.

1 Stephen Hall, Dan Lovallo, and Reiner Musters, “How to Put Your Money Where Your Strategy Is,’
McKinsey Quarterly (March 2012).
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Second, analysts can compare the level of capital spending to historical
and peer levels to judge whether management has prioritized shorter-term,
accounting-based measures. That said, lower capital investment may be a
sign of limited investment opportunities, in which case allocating capital to
alternative uses is a wise decision.

Pet project bias: Projects that receive preferential treatment, or so-called
pet projects, are sometimes selected without thorough capital allocation
analysis. In other cases, such analysis is conducted but overly optimistic
projections are used to inflate the pet project’s profitability. Identifying pet
projects is difficult, because financial statements are usually aggregated and
such projects may not meet the threshold of materiality. Instead, analysts
should evaluate the corporate governance structure for warning signs that
increase the chances of misallocation of capital: controlled companies or
significant ownership concentration by a single individual or group, weak
oversight by the board of directors, and executive compensation that is not
aligned with stakeholders’ interests.

Failure to consider investment alternatives or alternative scenarios: While
investment idea generation is the first step in the capital allocation process,
many viable alternatives are never even considered at some companies.
Firms also often fail to consider different outcomes, which can and should
be incorporated through breakeven, scenario, and simulation analyses. This
error may stem from limited capital investment experience, such as not
making divestitures or acquisitions, or no experience with a failed invest-
ment. While failure is obviously undesirable, the lack of failure over time
may reflect a management team that is not taking enough risk.

QUESTION SET [ f

1.

True or false: Investment projects funded using internally generated

funds (e.g., cash flow from operations) should be evaluated using a lower
required rate of return as compared to projects funded using debt or share
issuance.

Solution:

False. Ignoring the cost of internal financing is a common cognitive error.
Internally generated capital, such as cash flow from operations, is equity
financing because it could be returned to equity investors as a dividend or
share repurchase. While internally generated capital is not raised from equi-
ty investors by issuing shares, it is withheld from them, therefore incurring
their opportunity cost. Regardless of financing source, management should
use an appropriate risk-adjusted required rate of return to evaluate capital
investments.

Alexandra Tolonen, an investment analyst, prepares forecasts for expan-
sion of a car battery plant and wants to consider the effect of rising lithium
carbonate prices. Tolonen adjusts future after-tax cashflows downward to
remove the effects of an expected lithium carbonate price increase of 5%
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and uses real discount rates to calculate the project’s NPV. In the second
year of the project, the actual lithium carbonate price increased by 10%.

True or false. Given that Tolonen has used inflation-adjusted cash flows
and discount rates, the rise in lithium carbonate prices will not impact the
project’s profitability.

Solution:

False. Even though Tolonen was consistent in using real cash flows and

real rates while preparing the forecast, this fact does not make the project
immune to changes in inflation. If actual inflation differs from expected in-
flation, after-tax cash flows will be better or worse than expected, depending
on how specific cost inputs are affected.

3. An analyst is analyzing company XYZ and has gathered annual invested
capital and ROIC for each of the three XYZ business segments.

Capital Expenditures ($ m) ROIC
Segment 20X0 20X1 20X2 20X0 20X1 20X2
A 264 282 303 7.50% 7.10% 6.80%
B 297 318 340 10.00% 8.90% 7.10%
C 211 226 242 6.90% 7.80% 9.00%

Based on the information provided, XYZ’s management is most likely prone
to which of the following biases?

A. Inertia
B. Sunk cost

C. DPet project
Solution:

A is correct. Inertia can be identified by examining the level of capital in-
vestment in total, by segment, or by business line, if disclosed, and compar-
ing it to the prior year and the return on investment. If capital investment
each year is static or rising despite falling returns on investment, the analyst
should question the issuer’s justification for a capital investment and wheth-
er management should consider alternative uses. In the case of XYZ, we can
observe that for segments A and B, ROIC is decreasing, but both segments
are getting a higher capital allocation each year.

B is incorrect because sunk cost is related to the capital allocation process in
determining a potential project’s profitability. Sunk costs, or those expenses
that have already been incurred, should be ignored when evaluating poten-
tial projects.

C is incorrect because a detailed view of individual investment projects
undertaken by XYZ’s management is not provided. Identifying pet projects
from outside the firm is difficult, because financial statements are aggregat-
ed and such projects may not meet the threshold of materiality.

4. Bradshaw, a financial analyst, prepares a forecast of future expected gross
(pre-tax) cash flows for an investment project. Bradshaw also forecasts
future depreciation related to that project and assumes a required rate of re-
turn 6%. Based on the information provided and a tax rate of 18%, calculate
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the NPV of the project. In this jurisdiction, depreciation is not deductible

for taxes.
Cash Flow and Depreciation Forecast
Time 0 1 2 3
Gross cash flow -7.50 4.50 4.50 6.00
Depreciation 0.00 -1.00 -1.00 -1.00
Solution:

To calculate NPV for this project, Bradshaw should first calculate after-tax
cash flows and consider depreciation only to the extent that it is tax deduct-
ible and reduces taxes, because it is non-cash. After-tax cash flows can be
calculated by applying the following formula to all cash flows to be received
in the future.

After-tax cash flow, = Gross cash flow, x (1 — Tax rate).

After-Tax Cash Flow Forecast

Time 0 1 2 3

After-tax cash flow -7.50 3.69 3.69 4.92

The calculation of NPV is follows:

3.69 3.69 4.92
(1+0.06)!  (1+0.06)2  (1+0.06)%

NPV = =75+

NPV = 3.396

5. Explain why some managers might reject projects that significantly increase
shareholder value (i.e., have a high NPV).

Solution:

Managers may have an incentive to increase accounting profitability mea-
sures, such as earnings per share, net income, or return on equity. Many
capital investments, even those with high NPVs, can reduce rather than
increase these measures in the near term, while cost cutting and share
buybacks, in contrast, may have a positive effect on such measures. If this
incentive is strong enough, management may forgo high-NPV projects in
favor of actions that increase near-term earnings per share.

REAL OPTIONS

] describe types of real options relevant to capital investments

The capital allocation process described earlier implied that firms make all capital
investment decisions for a project at inception, maintaining one course of action
throughout the life of a project. In practice, firms often have alternatives, known as
real options, that can alter the value of capital investments. That is, some capital
investment decisions are in fact a series of decisions; some are taken today, while
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others can be postponed and will be based on future economic events or information.
Similar to financial options, such as derivatives, real options grant a firm the right,
but not the obligation, to take an action in the future. A company should only pursue
(or exercise) a real option if it is value enhancing.

Just as the value of a financial option depends on the future value of an underly-
ing asset, real options are contingent on future events for a company. Real options
offer flexibility to companies that can greatly enhance the NPV of companies’ capital
investments in one or more of the following forms:

Timing option: Instead of investing now, the company can choose to delay
its investing decision. In doing so, companies forgo near-term returns and
hope to obtain improved information for the NPV of projects selected.
Investments may be sequenced over time, so that investing in a project cre-
ates the option to make future investments.

Sizing option: An abandonment option allows a company to abandon

the investment after it is undertaken if the financial results are disappoint-
ing. At some future date, if the cash flow from abandoning an investment
exceeds the present value of the cash flows from continuing the investment,
the company should exercise the abandonment option. Conversely, if the
company can make additional investments when future financial results are
strong, the company has a growth option, or expansion option.

Flexibility option: Companies may also benefit from operational flexibility
other than abandonment or expansion once an investment is complete. For
example, suppose a firm finds that demand for a product or service exceeds
capacity. Management may be able to exercise a price-setting option. By
increasing prices, the company could benefit from the excess demand, which
it cannot do by increasing production. Alternatively, a firm may consider
production flexibility options to alter production when demand differs
from its forecast. For example, a firm may add overtime or extra shifts to
increase production for a given capacity.

Fundamental option: The entire value of an investment may depend on
factors outside the firm’s control, such as the price of a commodity. For
example, the value of an oil well or refinery investment is contingent on
the price of oil. The value of a gold mine is contingent on the price of gold.
If oil prices were low, a company likely would not choose to drill a well. If
oil prices were high, it would go ahead and drill. Many R&D (research and
development) projects are also very similar to such options.

Firms use several approaches in evaluating capital investments with these char-
acteristics, such as the following:

1.

Investment analysis without considering options: If the NPV is positive
without considering real options and the project involves real options that
could increase its net present value, then the NPV represents a minimum
return and the firm should make the investment.

Calculation of NPV with real options: Under this approach, the firm calcu-
lates a project’s NPV based on expected cash flows and then subtracts the
incremental cost of the real option and adds its associated value, as shown
in Equation 4:

Project NPV = NPV (without options) — Option cost + Option value. 4)
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3. Decision trees and option pricing models: Either approach may be used by
firms seeking to assess the value of a capital investment that involves future
sequential decisions and alternative outcomes for a given investment. These
models often assign a probability and expected timing to future outcomes,
which are used to calculate the project’s NPV.

To calculate the return on capital investments with or without real options, firms
must often assume an expected probability for future events. The following example
provides an illustration using a decision tree for evaluating the return on a capital
investment with and without real options.

EXAMPLE 9

Gerhardt Corporation Capital Allocation Using a Decision
Tree

Assume that Gerhardt Corporation is considering a €500 million outlay for a
capital investment in a facility to produce a new product. Gerhardt assigns a
60% probability to a successful product launch, which is expected to return
€750 million in one year’s time. Gerhardt’s finance team has also conducted an
analysis of alternative facility uses, summarizing the timing and probability of
cash flows associated with each real option in the following decision tree.

Gerhardt Corporation Decision Tree

Time | } |
t=0 t=1 t=2

€750

Successful
Product Launch
(60%)
€600
CF, =-€500 Alternative
- ) Product Launch
Gerhardt Builds (30%)
New Facility

€0 €400
Sale of Facility

to Another Firm
(30%)

Product Failure
(40%)

€0

Facility Abandoned
(40%)

1. Calculate the NPV of Gerhardt’s project without real options using a 10%
required rate of return (r).
Solution:
The NPV without real options uses Equation 1 and a probability-weighted
cash flow if the product is successfully launched (60%) and a 40% probability
that future cash inflows are zero:
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CF,

(1+n)!

(0.6 x 750)
(1.10)

NPV = CF,+ + ,0r
NPV = —-500 +

Because NPV = —€90.91, Gerhardt should not pursue the project, based on
the NPV decision rule.

2. Calculate the NPV of Gerhardt’s proposed project with real options and a
10% required rate of return.

Solution:

Calculate NPV with real options using Equation 1 and probability-weighted
cash flows in future periods:

+
a+nt @+n?
(0.6 x 750)  [(0.4 x 0.3)x 600]+[(0.4 x 0.3)x 400]
(1.10)! (1.10)2

NPV = CF,+

=—500 +

The NPV with real options equals €8.26, which implies based on the NPV
decision rule that Gerhardt should invest in the new production facility if
alternative uses in the future are considered. Note that the cash flow calcu-
lation for the second period is based on the conditional probabilities of spe-
cific outcomes. That is, in the case of both the possible alternative product
launch and facility sale to another firm, the 30% probability of each of these
mutually exclusive outcomes given a product failure in Period 1 (40%) makes
the conditional probability of each event equal to 12% (= 0.4 x 0.3).

As the previous example shows, the inclusion of real options in the capital alloca-
tion process to incorporate different scenarios related to internal and external events
and their expected impact on future after-tax cash flows can materially change the
evaluation of an investment.

QUESTION SET [ f

1. Which of the following statements about real options is true?

A. Using option pricing models estimates an option’s value with the high-
est accuracy.

B. Real options allow companies to abandon an investment project if its
profitability is poor.

C. Real options would allow a refinery to hedge future prices of crude oil
needed for production.

Solution:

B is correct. An abandonment option is a type of real option, which allows a
company to abandon the investment after it is undertaken.

A is incorrect because even though real options can be priced using option
pricing models, the estimates require multiple unobservable inputs, such as
probabilities of events and timing of their occurrence. The complexity does
not necessarily improve accuracy.

C is incorrect because real options provide companies with flexibility

with regard to future decisions; however, they do not allow the hedging of
commodity prices. The risk of crude oil price changes can be hedged using
financial options, not real options.
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2. ScolarCorp is planning a market research campaign to gauge interest in a
new type of product. If interest in the new product is high, the company will
need to upgrade its existing production plant to allow for product manufac-
turing. Alternatively, if interest is low, ScolarCorp will sell the plant for $90
million. The required rate of return for the project is 7.5%. A ScolarCorp
analyst summarized the timing and probability of cash flows associated with
each alternative use in the following decision tree.

3
>

t=0 t=1 t=2

Time

+$200

-$55 Product Launch

Successful
Plant Upgrade (50%)

(70%)

-$80

CF,=-$30

Product Launch
Market Research Fail

(40%)

+$90

Plant Sale
(30%)

+$100

Plant Sale
(10%)

Based on the decision tree, match the following factors with the impact on
the capital project’s value (option value):

Increase in market research cost
Decrease in market research cost
Increase in plant sale price
Decrease in plant sale price
Increasing required rate of return

Decreasing required rate of return

Increases Project Value Decreases Project Value

Solution:
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Increases Project Value Decreases Project Value
Decrease in market research cost Increase in market research cost
Increase in plant sale price Decrease in plant sale price
Decreasing required rate of return Increasing required rate of return

The calculation of the NPV of the project, considering all alternatives and
their probabilities, can be carried out as follows:
CF, CF,
+ .
d+nt @a+n?

NPV = CF,+

(=55 x 0.7 +90 x 0.3)

(1+0.075)!
, (200 x (0.7 x 0.5) — 80 x (0.7 x 0.4) + 100 x (0.7 x 0.1))
o (1+0.075)2 i

NPV = -30 +

NPV = $6.549.

Impact of increase in market research cost

If the market research cost increases, for example, by 10 (to —40), the NPV
of the entire project will decrease by the same amount. Given that initial
outlay occurs at ¢ = 0, it does not need to be discounted.

Impact of increase in plant sale price

If the plant sale price increases (either in Year 1 or Year 2), the NPV of the
entire project will increase by a smaller amount, given that corresponding
cash flow needs to be probability adjusted and discounted to T,

Impact of increase in required rate of return

An increase in the required rate of return will decrease the NPV of the
entire project, given that it is used to discount future cash flows.

. Company XYZ is considering expanding its distribution center in a foreign
country. The local government is working on a new environmental regu-
lation that introduces subsidies and tax breaks for investments related to
renewable energy. Once the new law is approved, XYZ could upgrade the
distribution center at lower cost. If the company decides to wait for the new
regulation to come into effect, it will have to bear project-related costs of
$1.8 million. XYZ'’s finance team estimates that if the company waits, the
NPV of the project will be $9.7 million, compared to a current value of $8.9
million. Calculate option value.

Solution:

To determine option value, we need to compare the project value with and
without the option and additionally consider option cost.

Project NPV (with option) = $9.7 million.
Project NPV (without option) = $8.9 million.
Option cost = $1.8 million.

Project NPV (with option)

= Project NPV (without option) — Option cost + Option value.
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$9.7 million = $8.9 million — $1.8 million + Option value.

Option value = $2.6 million.
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PRACTICE PROBLEMS

The following information relates to questions
1-5

Larissa Soroka, an analyst at ABC company, has been asked to prepare cash flow
forecasts for two mutually exclusive investment projects related to new products.
ABC’s management asks Soroka to include the cost of market research that was
recently completed as well as the potential loss of revenue from existing products
that could occur if either project is undertaken. Soroka presents the forecast in
Exhibit 1 and is asked to calculate IRR and NPV for both projects. Investors in
ABC have a required rate of return of 8%.

Cash Flow Forecast for Projects A and B

Time 0 1 2 3 4
Project A (18.5) 4.5 6.0 6.0 5.5
Project B (33.5) (2.5) (1.0) 24.0 25.5

ABC’s management asks Soroka to consider in her forecast the impact of a
six-month delay in all future cash flows and estimate the impact of that event on
IRR and NPV.

After reviewing the forecast, ABC’s management asks Soroka to estimate ABC’s
ROIC for 20X2. ABC earned operating profit of $8,830, had an effective tax rate
of 22%, and reported the balance sheet in Exhibit 2.

ABC Balance Sheet
(end-of-period values)

Assets: 20X1 20X2
Cash 1,600 1,720
Short-term assets 30,450 29,910
Long-term assets 60,250 62,060

Total assets 92,300 93,690
Liabilities and equity: 20X1 20X2
Accounts payable 12,930 11,620
Short-term debt 8,030 8,390
Long-term debt 25,040 25,910

Share capital 39,800 40,990
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Liabilities and equity: 20X1 20X2
Retained earnings 6,500 6,780
Total liabilities and equity 92,300 93,690

ABC’s management has an ROIC objective of at least 9.2% and asks Soroka for
her recommendation about the projects.

1. When preparing the cash-flow forecasts for both projects, Soroka should include:

A. only the cost of the market research.
B. only the loss of revenue from existing products.

C. both the market research cost and the loss of revenue from existing
products.

2. With regard to Project A and Project B, which of the following is true?
A. Both projects should be invested in according to the IRR decision rule.
B. Both projects should be invested in according to the NPV decision rule.
(. Only Project B should be invested in according to the IRR decision rule.
3. 'The most likely impact from the cash-flow timing considered by Soroka is that:
A. both IRR and NPV would decrease.
B. both IRR and NPV stay unchanged.
(. only IRR would decrease but NPV would increase.
4. Based on ABC’s balance sheet presented in Exhibit 2, Soroka should calculate:
A. average invested capital of $72,510 and ROIC of 9.50%.
B. average invested capital of $80,720 and ROIC of 10.94%.

C. average invested capital of $92,995 and ROIC of 9.50%.

5. Considering ABC management’s ROIC-based investment criterion and the IRR
and NPV of both projects, Soroka should recommend to:

A. reject both projects A and B.
B. invest only in Project B because it has a higher NPV.

C. invest only in Project A because has positive cash flow during all four years.
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SOLUTIONS

1. Bis correct. Capital allocation analysis should include only incremental cash
flows associated with a new investment. The loss of revenue from existing prod-
ucts is an incremental negative effect that should be included in the analysis.
The market research costs in this case are a sunk cost because the research has
already been completed and therefore does not affect cash-flow estimates, no
matter whether ABC undertakes either of these projects or neither of them.

2. Cis correct. The IRR decision rule is to invest if the IRR exceeds the required rate
of return or hurdle rate. Project B’s IRR is 8.97%, which exceeds the required rate
of return of 8%; however, Project A’s IRR is 7.04%, which is below the required
rate of return of 8%.

The NPV of both projects can be calculated as follows:

_ 45 6 6 55 _
NPV, = —185+ (1+0.08)! * (1 +0.08)2(1 +0.08)3(1 + 0.08)* 0.38.
NPV, = —335+ 25, -25 24 25.5 112,

(1+0.08)1 ' (1+0.08)2(1+0.08)3(1 +0.08)%

Using the same equation, we can solve for the IRRs by assuming that NPV = 0.

. 45 6 6 5.5
0= I3+ T RR T T (T FIRR? T (1 +IRR | (1 + IRR )™
IRR , = 7.04%.

0= —335+—23 T m i

+ A
(1+1IRRp)!  (1+IRRR)?> (1+IRRR)? (1 +IRRp)*

IRR = 8.97%.

A is incorrect because Project B’s IRR is 8.97%, which exceeds the required rate of
return of 8%; however, Project A’s IRR is 7.04%, which is below the required rate
of return of 8%. Consequently, only Project B meets the IRR decision rule.

B is incorrect because the NPV decision rule is to invest if the NPV is greater
than 0. Project B’'s NPV is $1.12 million, while Project A’s NPV is —$0.38. Conse-
quently, only Project B meets the NPV decision rule.

3. Ais correct. The forecasted timing of cash flow is an important factor affecting
both projects’ IRR and NPV. In the case of delaying all future cash flows from
both projects by six months, the result would be a lower IRR and a lower NPV.
Given that all future cash flows are to be received six months later, their present
value decreases; hence, the NPV and IRR of an entire project also decrease.

B is incorrect because when cash flows from the investment projects are delayed
by six months, both projects’ NPV and IRR would decrease, not stay unchanged.

C is incorrect because when cash flows from the investment projects are delayed
by six months, both project’s NPV and IRR would decrease.

4. A is correct. To calculate ROIC, we can use the following formula:

(1 — Tax rate) x Operating profit,
Average invested capital,;, °

ROIC =

where
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: . (Debt + Equity)sox; + (Debt + Equity)sx, )
Average invested capital, ; ,= 5

] ] [(25,040 + 39,800 + 6,500)+(25,910 + 40,990 + 6,780)]
Average invested capital, | , = >

Average invested capital, ; , = 72,510.

(1-0.22) x 8,830
ROIC = 72,510

ROIC = 9.50%.

5. Ais correct. ABC’s management aims to achieve a minimum ROIC above 9.20%,
but the IRR of both projects fails to meet this investment criterion. Even though
Project B has a positive NPV, if it were undertaken, it would reduce ROIC.

B is incorrect because even though Project B's NPV is $1.12 million (which
increases ABC'’s value to shareholders), its IRR is 8.97%, which is below the target
ROIC of 9.20%. Consequently, if Project B was undertaken, it would lower ABC'’s
ROIC.

Cis incorrect because Project A’'s IRR is below ABC management’s target ROIC
of 9.2%. Additionally, Project A’'s NPV is negative, so it decreases ABC’s share-
holder value.
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LEARNING MODULE

Capital Structure

LEARNING OUTCOMES

Mastery | The candidate should be able to:

] calculate and interpret the weighted-average cost of capital for a
company

explain factors affecting capital structure and the weighted-average
cost of capital

]
] explain the Modigliani—Miller propositions regarding capital
structure

]

describe optimal and target capital structures

INTRODUCTION

Earlier lessons addressed a firm’s short-term activities and longer-term capital invest-
ment decisions. We now turn to the last part of the balance sheet: long-term debt
and equity financing, known as a firm’s capital structure. The first lesson introduces
the basic objective of most managers when choosing a capital structure: minimizing
the firm’s weighted-average cost of capital. The second lesson considers the internal
and external factors that influence a firm’s choice of—and investors’ willingness to
offer—debt versus equity financing. While capital structure seems like an important
decision for boards and managers, it is the present value of future cash flows, rather
than a firm’s capital structure, that primarily drives a firm’s value, a central insight in
the influential work of Franco Modigliani and Merton Miller. In the third lesson, we
explore the simplifying assumptions used by Modigliani and Miller to demonstrate
the irrelevance of capital structure to firm value, and then we relax these assumptions
to show the impact of both taxes and the cost of financial distress. In the final lesson,
we discuss optimal and target capital structures for issuers.

LEARNING MODULE OVERVIEW

= An issuer’s cost of capital is composed of its cost of debt and
equity, which are defined as its investors’ required rates of
return on debt and equity financing. An issuer’s cost of capital is esti-
mated using a weighted average of the costs of debt and equity, using
either current market value or management’s target weights of each
type of financing as the weights.
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= Issuers generally aim to minimize their weighted-average cost of
capital and to match the duration of their assets and financing.
Managements’ target capital structures are usually stated using book
values or indirectly through financial leverage ratios, such as a max-
imum ratio of debt or net debt to EBITDA or a minimum credit rating.

= While management has some influence, the total amount and type
of financing needed or the weights in the WACC calculation often
depends on the issuer’s business model (e.g., capital intensive or capi-
tal light) and on the company’s life cycle stage.

= The component costs of debt and equity are determined by top-down
factors, such as financial market and industry conditions, and by issu-
er-specific factors, including the stability of revenues and operating
and financial leverage.

=  Modigliani and Miller (MM) showed, under a restrictive set of
assumptions including no taxes, that an issuer’s capital structure is
irrelevant to firm value. MM relaxed the assumptions by considering
corporate taxes, financial distress, and bankruptcy costs and showed
that capital structure does matter, although far less than an issuer’s
future cash flows, for firm value.

=  Under MM’s static trade-off theory of capital structure, the optimal
capital structure occurs where the tax benefit of debt equals the finan-
cial distress costs associated with debt.

= The pecking order theory of capital structure is an alternative to the
static theory and suggests that a firm will use internal financing as
much as possible. If external financing is needed, the firm prefers
private debt over public debt and will limit the use of equity financing
if possible.

LEARNING MODULE SELF-ASSESSMENT y

These initial questions are intended to help you gauge your current level
of understanding of this learning module.

1. In computing WACC, the cost of equity is higher than the cost of debt be-
cause the:

A. cost of debt is set by management.
B. distributions to shareholders are tax deductible.

C. debt investors take less risk than equity investors.
Solution:

C is correct. Debt is less risky than equity because it has a priority, contrac-
tual claim on the firm’s cash flow. Additionally, some debt is secured with an
underlying asset. In contrast, equity is a residual claim.

A is incorrect because an issuer’s cost of debt, like its cost of equity, is deter-
mined by financial market participants.

B is incorrect because, generally, distributions to shareholders, such as
dividends, are not tax deductible while interest expense is tax deductible in
many jurisdictions.

2. Nutry, Inc., has a capital structure of 30% debt and 70% equity, and interest
expense is tax deductible. Debt investors require a before-tax return of 5%,
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and equity investors’ required return is 10%. If the marginal corporate tax
rate is 20%, the WACC is closest to:

A. 5.9%.
B. 8.2%.
C. 8.5%.
Solution:

B is correct. Nutry’s WACC is calculated as follows:

WACC = (Weighting of debt x Cost of debt) + (Weighting of equity x Cost of
equity)

= (0.3)(5%)(1 — 0.2) + (0.70)(10%) = 8.2%.

Thus, the WACC for Nutry is 8.2%. The cost of debt is stated on an after-tax
basis because interest expense is tax deductible in Nutry’s jurisdiction.

3. The optimal capital structure is determined where the benefit of the debt tax
shield is offset by the cost of financial distress under the:

A. pecking order theory.
B. free cash flow hypothesis.

(. static trade-off theory of capital structure.
Solution:

C is correct. The static trade-off theory of capital structure incorporates
both the value-enhancing effect of the tax shield and the value-reducing
impact of the costs of financial distress. At the optimal level of debt, the
financial distress cost equals the tax benefit of debt.

The pecking order theory states that firms use internally generated funds
first because there are no floatation costs or negative signals. If more funds
are needed, firms issue debt and only as a last resort will they issue equity.
There is no optimal capital structure.

The free cash flow hypothesis argues that higher debt levels discipline man-
agers by forcing them to manage the company efficiently and use cash wisely
so the company can make its interest and principal payments.

4. True or False: Managers cannot precisely estimate the optimal capital struc-
ture, but they often establish a target capital structure. An issuer’s actual
capital structure may differ from its target based on business and financial
market conditions.

A. True
B. False
Solution:

A is correct. Since management cannot estimate the optimal capital struc-
ture in practice, it instead sets a target capital structure. The actual capital
structure may deviate from the target for several reasons. First, the firm may
be able to issue debt at a favorable rate, so management takes advantage of
these opportunities. Second, changing market values of the firm’s debt and
equity may cause the firm’s actual capital structure to differ from its target.
Transaction costs make it costly to constantly adjust to the changing market
values.
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5. The amount and type of financing needed or the weights in the WACC cal-
culation depend on the issuer’s:

A. business model.
B. financial leverage.

(. proportion of fixed cost to total costs.
Solution:

A is correct. The amount and type of financing needed or the weights in the
WACC calculation depend on the business model and the stage in the com-
pany’s life cycle. Some businesses require large amounts of assets and are
capital intensive. Other business models require less assets and are capital
light.

B and C are incorrect because the proportion of fixed assets to total costs
(operating leverage) and financial leverage are issuer-specific factors that
influence the component costs of debt and equity.

6. Under Modigliani and Miller (MM)), if one assumes no taxes and no finan-
cial distress cost, among other assumptions, the value of the company is:

A. determined by its capital structure.
B. determined solely by its expected future cash flows.

C. set so the value of levered company is greater than that of the
unlevered company.
Solution:

B is correct. MM showed that under a set of restrictive assumptions, includ-
ing zero taxes, the firm’s value is unaffected by its financing mix or capital
structure. It is the firm’s cash flow that is the primary determinant of value.
If the market value of the company is not affected by its financing mix, then
the value of the levered firm is equal to the value of the unlevered firm.

THE COST OF CAPITAL

] calculate and interpret the weighted-average cost of capital for a
company

As discussed in prior lessons, issuers make capital investments that are expected
to have a return on investment greater than the required rate of return. An issuer’s
required rate of return on its capital investments is derived from its investors’ required
rates of return, adjusted for specific risks in the project. If the issuer has exhausted its
positive-NPV project opportunities, it should return capital to investors so they can
invest elsewhere and earn their required rate of return. Not doing so would destroy
value for investors.

For an issuer, its required rate of return is also known as its cost of capital. Since
issuers use both debt and equity, the cost of capital is composed of the cost of debt
and the cost of equity. As described in prior lessons, debt is less risky than equity
for investors because it is a priority, fixed claim on a firm’s cash flows while equity
is a residual claim of indeterminate length. Additionally, debt is sometimes secured
with an underlying asset that would be transferred to the debtholder in the event of
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default, further reducing risk for the debt investor. Therefore, debt investors have lower
required rates of return than equity investors because they take less risk; equivalently,
an issuer’s cost of debt is lower than its cost of equity financing.

An issuer’s weighted-average cost of capital (WACC) blends its costs of debt
and equity to obtain a single cost of capital. The WACC, after adjusting for any
project-specific risks, is what issuers use as r in NPV analysis and as the hurdle rate
for IRR analysis.

The calculation of WACC is shown in Equation 1:

WACC = (Cost of debt x Weighting of debt) + (Cost of equity x Weighting of
equity).
(1
The estimation of each component of Equation 1 will be covered in much greater
detail in lessons on fixed income and equity later in the curriculum. For now, note
the following observations.

= The cost of debt for an issuer is debt investors’ required rate of return on
debt financing. The interest rate on existing unsecured loans and bonds
is typically a good starting point. However, if we want a forward-looking
measure, meaning the interest rate on new debt raised to finance a new proj-
ect, we might instead look to what interest rates similarly situated compa-
nies have recently borrowed at. Additionally, in jurisdictions where interest
expense is tax deductible, we reduce the nominal cost of debt by multiplying
by (1 — Tax rate) to obtain an after-tax amount.

= The weightings of debt and equity are either their market value proportions
or target weights provided by management, which are typically on a book
value basis. Market value weights are more commonly used because book
values reflect historical prices of debt and equity, while investors’ opportu-
nity costs are based on current market prices of debt and equity.

= The cost of equity for an issuer is equity investors’ required rate of return.
Unlike the cost of debt, we do not have a historical interest rate to observe
as a starting point. We do know that the cost of equity is higher than the
cost of debt because of equity’s riskiness and because distributions to share-
holders are not tax deductible.

One simplistic approach is to simply observe the historical returns on equities in
general—because perhaps equity investors are expecting a similar rate of return going
forward—and adjust that rate for the company-specific considerations we will discuss
in the next lesson, such as how stable a company’s cash flows are.

One long-running broad market index of stocks has increased by a compound
annual growth rate (CAGR) of 10% from 1928 to 2021, so 10% is a starting estimate
for the cost of equity we’ll use for these lessons. Expected and required rates of return
for equity investors are rich topics that will be discussed in more detail later in the
curriculum.

= If an issuer has additional types of financing with different risk and return
characteristics from those of debt and equity—for example, preferred stock
and non-controlling interests—the weighted-average after-tax cost of that
financing needs to be added to Equation 1 as well.
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KNOWLEDGE CHECK: COMPUTING WACC y

1. Assume that ABC Corporation is financed with 40% debt and 60%
equity. Also assume that interest expense is tax deductible. ABC Corpora-
tion wishes to maintain these proportions as it raises new funds.

ABC'’s debt investors’ required rate of return, measured before taxes, is 4%,
and its equity investors’ required rate of return is 10%. If the company’s mar-
ginal tax rate is 23%, what is ABC’s weighted-average cost of capital?

Solution:

ABC’s weighted-average cost of capital is 7.23%:

WACC = [(1 — Tax rate) x Pre-tax cost of debt x Weighting of debt] + (Cost of
equity x Weighting of equity).

WACC =1[0.04 x (1 —0.23) x 0.40] + (0.10 x 0.60).

WACC = 7.23%.

DISCUSSION
If ABC’s management maintains the company’s current mix of financing

(40% debt, 60% equity), what would happen to ABC’s weighted-average

cost of capital if its cost of debt decreases by 1%? If its cost of equity increases
by 1%? What about if the company’s tax rate changes? Write your responses on
this lesson’s discussion board on the LES.

As demonstrated in the prior module, capital investments increase firm value if their
returns exceed required rates of return. The prior module focused on the return on
investment as the main driver of value, but it is also clear that a lower required rate of
return would increase NPV, too, or at least provide a lower threshold for value-creative
investments. This forms the basis for one of the most common objectives for managers
in capital structure decisions, the mix of debt and equity financing: Choose whichever
one leads to the lowest WACC. However, the cost of debt and equity are not chosen
by management but, rather, are determined in financial markets by investors, so it is
a dynamic and non-trivial endeavor. The second objective of management in choosing
a capital structure is, where possible and economical, matching the liquidity or time
horizon with that of its capital investments.

QUESTION SET [ y

1. XYZ corporation has a capital structure of 30% debt and 70% equity,
and interest expense is tax deductible. Debt investors require a before-tax
return of 6%, and equity investors’ required return is 12%. If the marginal
corporate tax rate rises from 20% to 25%, the change in the WACC is closest
to:

A. —0.09%.
B. 0.09%.
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C. 0.30%.
Solution:

A is correct. XYZ's WACC at a tax rate of 20% is calculated as follows:

WACC = (Weighting of debt x Cost of debt) + (Weighting of equity x Cost of
equity)

=(0.3)(6%)(1 — 0.2) + (0.70)(12%) = 9.84%.
XYZ’s WACC at a tax rate of 25% is calculated as follows:
WACC = (0.3)(6%)(1 — 0.25) +(0.70)(12%) = 9.75%.

Thus, WACC declines by 0.09% as the after after-tax cost of debt declines
from 4.8% to 4.5%.

2. True or False: Since the cost of debt and equity are controlled by the firm,
managers can lower the cost of capital for the firm by reduce reducing the
cost of debt and equity used in their capital allocation process.

A. True
B. False
Solution:

B is correct. This statement is false because the costs of debt and equity are
not selected by management but are determined in financial markets by
investors, though they are influenced by management’s actions.

Questions 3 and 4 relate to the following information:
Company X has the following on the right-hand side of its balance sheet:
Bonds $400,000
Common stock (40,000 shares) $600,000
Total liabilities and equity $1,000,000

The price of Company X stock is currently $20 per share. The required return
before tax on debt is 5%, and the required return on equity is 10%.

3. In calculating WACC for Company X, the weight for debt using book values
for the balance sheet components is likely to be than the
weight for debt using market values for the balance sheet components.

A. lower
B. the same

C. higher
Solution:

A is correct.
The book value weights are computed as follows:

W, = $400,000/$1,000,000 = 0.40.

W, = $600,000/$1,000,000 = 0.60.

The market value of equity is equal to $20 x 40,000 shares = $800,000.
The market value weights are computed as follows:

W ;= $400,000/$1,200,000 = 0.33.
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W, = $800,000/$1,200,000 = 0.67.

Thus, the book value weight for debt (0.40) is higher than the market value
weight (0.33).

4. If the marginal corporate tax rate is 20% and the stock price increases to
$25, the WACC for Company X is closest to:

A. 7.60%.
B. 8.26%.

C. 8.55%.
Solution:

B is correct.
The book value weights are computed as follows:

W ;= $400,000/$1,000,000 = 0.40.

w, = $600,000/$1,000,000 = 0.60.

The market value of equity is equal to $25 x 40,000 shares = $1,000,000.
The market value weights are computed as follows:

W, = $400,000/$1,400,000 = 0.29.

W, =$1,000,000/$1,400,000 = 0.71.

The appropriate weights for the WACC calculation are the market weights
Company X’s WACC, using the market weights, is calculated as follows:

WACC = (weighting of debt * cost of debt) + (weighting of equity * cost of
equity)

= (0.29) (5%)(1-0.2) +(0.71)(10%) = 8.26%

5. Fill in the blanks using the following two terms:

higher

lower
Shareholder value is increased by a return on investment
and a capital structure that results in a WACC.
Solution:

Shareholder value is increased by a higher return on investment and a capi-
tal structure that results in a Jower WACC.

3 FACTORS AFFECTING CAPITAL STRUCTURE

] explain factors affecting capital structure and the weighted-average
cost of capital
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Issuers desire a capital structure that minimizes its weighted-average cost of capital
and generally matches the duration of its assets. The total amount and type of financ-
ing needed are generally determined by the issuer’s business model and its position
in the corporate life cycle. The costs of debt and equity are determined in financial
markets by top-down factors that affect debt and equity markets generally, as well
as investors’ assessments of issuer-specific risk factors, as summarized in Exhibit 1.

Exhibit 1: Factors Affecting Capital Structure

Internal Factors:

Business Model

Stage in Life Cycle

Short-Term short-Term | Cash Flows and
Liabilities Profitability
Assets
Asset Types and

Long-Term Ownership
Debt

Long-Term

Assets External Factors:

Ownership
Capital (Equity)

Capital Markets
and Economic
Conditions

Regulatory
Constraints

Industry Factors

Determinants of the Amount and Type of Financing Needed

The total amount and type of financing needed (thus, the weightings in the WACC
calculation) generally depend on the issuer’s business model and its position in the
corporate life cycle.

Capital-Intensive Businesses

Some businesses require a lot of assets—for example, those in utilities; transportation;
real estate; some types of manufacturing, such as semiconductors; and natural resource
production. These are known as capital-intensive businesses. This need for lots of
assets is evident from low asset turnover (low sales-to-total-assets ratio), high capital
expenditures to sales, and high net-working-capital-to-sales ratios.

While many businesses were once vertically integrated and more capital intensive,
many have separated into multiple, focused companies where the capital-intensive
business is separate from the customer-facing brand or service businesses. The busi-
nesses then have contractual rather than ownership relations. For example, Hilton
Worldwide, one of the world’s largest hotel companies, operates almost all its hotel
rooms through long-term franchise or management agreements, with the hotels
themselves owned by others. Similarly, NVIDIA designs and tests its products but
does not manufacture semiconductor wafers; that capital-intensive activity is instead
done by Taiwan Semiconductor Manufacturing Company Limited and Samsung
Electronics Co. Ltd.

303



304

Learning Module 6

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

EXAMPLE 1

Leases as Debt Financing

Many business models require fungible and tangible assets, such as

= office space,
= data centers,
= IT devices, such as PCs, phones, and tablets,
= aircraft, and

= automobiles.

While companies could buy these assets for cash or borrow cash and buy
them, a more common approach is to lease them from a lessor, such as a bank
or specialized asset lessor—for example, AerCap Holdings N.V., which leases
over 1,000 aircraft to airlines.

A lease is like a loan, but rather than receiving cash in exchange for interest
and principal payments, the borrower (lessee) receives an asset in exchange for
lease payments. Implicit in the lease is an interest rate that is often much lower
than what the lessee would have been lent cash for, because the leased asset is
collateral and because lessors are often large companies that can borrow cheaply.

Another similar approach to financing fungible and tangible assets is through
secured debt. By using the asset as collateral for a loan or bond, the issuer may
be able to obtain a far lower cost of debt than on an unsecured basis. This is true
of a downtown office building but probably not for a highly specialized factory
in a remote location or a consumable asset that has little value to investors as
collateral.

The capital structures of some firms can be regulated by governments. For exam-
ple, banks must adhere to regulatory capital standards by maintaining a certain per-
centage of equity as a proportion of assets. Similarly, regulatory oversight of public
utility companies by local governments can influence their capital structures through
rules and regulations relating to setting pricing/rates. This generally increases WACC
because it results in higher equity financing.

“Capital-Light” Businesses

Some business models—notably in the technology sector, as well as service busi-
nesses that have shed their capital-intensive businesses—have low capital needs (i.e.,
high fixed asset turnover and/or low capital-expenditures-to-sales-ratios), known as
capital-light businesses, or asset-light businesses. Their assets might be primarily
composed of excess cash and some intangibles. This reflects several factors:

= They simply operate a network for others that own assets and thus do not
need to seek financing for them from financial markets. For example, Uber
and Airbnb operate global ridesharing and hospitality networks, respec-
tively, that connect drivers and hosts who own the automobile and real
estate assets with riders and guests. The companies earn commissions and
fees from network users.

= The company may charge its customers upfront for services or have a very
short or negative cash conversion cycle, thus obviating the need for external
financing for working capital.
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= The company may compensate employees and management primarily with
stock, which the employees and management are happy to accept based on
a rising stock price, again obviating the need for cash. This is technically a
form of equity financing, but from employees rather than formal financial
markets.

= If the company is profitable from an early stage and is capital light, it may
not need to raise significant external financing unless management intends
to expand quickly.

Corporate Life Cycle

Besides the business model determining the amount of financing needed, a large deter-
minant of the type of financing (debt versus equity) used is based on the company’s life
cycle stage. Rather than a static capital structure, most firms have a capital structure
that changes over time. The framework in Exhibit 2 describes the relationship between
a company’s life cycle stage, its cash flow characteristics, and its ability to support debt.

Exhibit 2: Capital Structure and Company Life Cycle

Revenue

| ____——— CashFlow

0 Time
Feature / Phase Startup Growth Mature
Revenue Growth Initial Rising Slowing
Free Cash Flow Negative Rising Stable
Business Risk High Medium Low
Debt Availability Little or None Rising High
Debt Type Convertible Secured Unsecured

As companies mature, business risk typically declines and a firm’s cash flows turn
positive and stabilize, allowing for greater use of debt financing on better terms and at
lower cost. Note that the framework considers free cash flow, which is net of capital
investment. Profitable, high-growth businesses may have negative free cash flow once
greater investments are considered. While the life cycle stages of a company often
mirror those of an industry, both startup and growth companies can often be found
in mature industries. Examples include restaurants and apparel, with new concepts,
formats, and fashions appearing regularly, as well as technology-driven disruption of
established industries, such as advertising (TikTok and Douyin), retail (Shopify), and
automobiles (Tesla and BYD).
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Early Stage/Startup

Early in its life, a company requires funding to develop and launch its first
product or service. Revenues are zero or minimal, and the risk of busi-

ness failure is high. The uncertain prospects and negative free cash flow
lead most startups to seek equity rather than debt financing. Many stock
exchanges have minimum size and profitability requirements and costly
regulatory requirements, so equity financing for startups is usually sourced
from founders, employees, and venture capital investors rather than through
an IPO.

At this early stage, the only types of debt financing that might be available
are leases and convertible debt. Leased assets commonly include office or
retail real estate that can be leased at a low cost. Second, in some cases,
startups may be able to raise convertible debt, or debt that offers inves-
tors the right to convert the debt to equity in the future at a predetermined
price, while usually deferring interest payments until maturity. Convertible
debt and other instruments combining debt and equity features are covered
later in the curriculum.

Growth

As a company emerges from the startup stage, product demand may result
in rising revenue and accelerating growth, but further investment is needed
to support growth and build scale. This includes sales and marketing
expenses, growth-related capital expenditures, and working capital. Free
cash flow is still likely negative, but visibility is improving as the firm estab-
lishes its customer and supplier base.

As business risk declines and free cash flow improves, the business becomes
more attractive to lenders. Many growth companies use debt conservatively
to preserve operational and financial flexibility and minimize the risk of
financial distress. Equity remains the predominant source of financing.

Mature Phase

As a firm reaches maturity, revenue growth slows but also becomes more
predictable. A mature firm usually generates reliable and positive free cash
flow and likely has an established customer and supplier base. There is
typically a decline or a deceleration in growth-related investment spend-
ing. Consistent free cash flow allows the company to borrow more cheaply,
which is usually more attractive than higher-cost equity.

In practice, large, mature public companies commonly use significant

debt in their capital structures, although many seek to maintain an
investment-grade credit rating to preserve maximum financial flexibility and
minimize the cost of debt. Mature companies may elect to distribute capital
to shareholders by increasing dividends or repurchasing shares.

Determinants of the Costs of Debt and Equity

The costs of debt and equity are determined in financial markets by top-down factors
that affect debt and equity markets generally, as well as investors’ assessments of
issuer-specific factors. While the cost of debt is lower than the cost of equity, these
costs are influenced by the same risk factors and thus tend to move together because
they are claims on the same cash flows.
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Top-Down Factors

Top-down factors affecting the cost of capital include financial market conditions
and industry conditions.

Economic conditions can significantly influence debt and equity investors’ expected
returns, whether in private or public markets. Debt investors can invest on a nearly
risk-free basis in sovereign government debt and will demand a spread over that as com-
pensation for assuming the issuer-specific risks. Macroeconomic and country-specific
factors (real growth, inflation, monetary policy, and exchange rate changes) can increase
both interest rates on sovereign governments debt and credit spreads across issuers.
As recession risk increases, debt investors may charge borrowers much higher spreads,
owing to the increasing possibility of default. This effect is often more pronounced
among firms in cyclical sectors, such as mining, materials, or industrials, in which
revenues and cash flows vary widely through the economic cycle. The same is true for
equity investors; companies ideally want to borrow when interest rates are low, and
they want to issue equity when stock prices are high. This tends to follow the same
conditions as when credit spreads are low.

The industry in which a firm operates is likely to have a significant effect as well.
Exposure to economic factors is generally based on the products or services the issuer
sells. For example, higher oil prices might lead to lower credit spreads and greater
investor willingness to increase financial leverage for oil producers, while the opposite
may happen for airlines, for which fuel is a significant expense.

Issuer-Specific Factors

Debt and equity investors consider the risk and return profile of an issuer and adjust
their required rates of return relative to base rates or broad averages by evaluating
risk factors, including the following:

1. Sales risks

2. Profitability risks (operating leverage)

3. Financial leverage and interest coverage
4.

Collateral/type of assets owned by the firm.

Investors are more confident, all else equal, in firms with stable, predictable,
and growing revenues and so will extend financing at lower costs to these types of
firms. This is generally the result of size and the characteristics of the firm’s products
and services. For example, established firms in the telecommunications or software
industries have stable cash flow streams from recurring subscription-based revenues
from many customers, so no single customer represents more than a small fraction of
total revenues. In contrast, such industries as automobile and construction equipment
manufacturing have more volatile cash flows that are highly sensitive to economic
conditions, increasing the risk of default should business conditions worsen.

Besides stability of revenues, stability of profit margins is also an important factor,
which is determined by a company’s proportion of fixed versus variable costs. This
is often measured using a firm’s operating leverage, or its proportion of fixed costs
to total costs:

Operating leverage = Fixed costs/Total costs. 2
Companies with higher operating leverage experience a greater change in cash flow

and profitability for a given change in revenue than firms with low operating leverage,
as shown in the following example.
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KNOWLEDGE CHECK: FIXED VS. VARIABLE COST AND FIRM
PROFITABILITY

of 100 over a particular period and expenses of 70.

costs (VC) equal to 20% of sales, or 20.

equal to 50% of sales.

Consider two companies fully financed by equity. Each firm has revenue

» The first company (Firmgc,) has fixed costs (FC) of 50 and variable

= The second company (Firmp-_) has fixed costs of 20 and variable costs

E4

returns on equity (profit/total equity).

Solution:

on equity:

1. Calculate profit (revenue — total costs) for each firm, and compare their

Solve for profit by subtracting fixed costs (FC) and variable costs from reve-
nue and dividing the profit by total equity to calculate the one-period return

Firmgc,
(Primarily Fixed Cost)

Firmgc_

(Primarily Variable Cost)

Revenue 100 Revenue

Less: Fixed Costs -50 Less: Fixed Costs
Variable Cost (20%) -20 Variable Cost (50%)
Profit 30 Profit

Total Equity 100 Total Equity
Return on Equity 30% Return on Equity

100
-20
=50
30
100
30%

25% increase in sales.

2. Calculate the return on equity (ROE) for each firm if both firms experience a

Solution:
Firmgc,
(Primarily Fixed Cost) 25% Sales Decline Base Case  25% Sales Rise
Revenue 75 100 125
Less: Fixed Costs 50 50 50
Variable Cost (20%) 15 20 25
Profit 10 30 50
Total Equity 100 100 100
Return on Equity 10% 30% 50%
Firmgc_
(Primarily Variable Cost) 25% Sales Decline Base Case  25% Sales Rise
Revenue 75 100 125
Less: Fixed Costs 20 20 20
Variable Cost (50%) 37.5 50 62.5
Profit 17.5 30 42.5
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Firmgc_
(Primarily Variable Cost) 25% Sales Decline Base Case 25% Sales Rise

Total Equity 100 100 100
Return on Equity 18% 30% 43%

3. Calculate the ROE for each firm if both firms experience a 25% decrease in

sales.

Solution:
Firmgc,
(Primarily Fixed Cost) 25% Sales Decline Base Case  25% Sales Rise
Revenue 75 100 125
Less: Fixed Costs 50 50 50
Variable Cost (20%) 15 20 25
Profit 10 30 50
Total Equity 100 100 100
Return on Equity 10% 30% 50%
Firmgc_
(Primarily Variable Cost) 25% Sales Decline Base Case  25% Sales Rise
Revenue 75 100 125
Less: Fixed Costs 20 20 20
Variable Cost (50%) 37.5 50 62.5
Profit 17.5 30 425
Total Equity 100 100 100
Return on Equity 18% 30% 43%

4. Which firm might debt investors be willing to extend credit to at a lower
cost of debt? Explain your answer.

Solution:

Based on the information provided, debt investors might be willing to
extend credit at a lower cost of debt to Firmg-_ because its profits and prof-
itability are more stable, especially in the downside case of a 25% decline in
sales. The firm’s stability of profits makes it more likely than Firmg, to be
able to make promised interest and principal payments even if sales decline.
The stability of profits results from a higher percentage of costs that are vari-
able; in other words, it has lower operating leverage.

In practice, debt investors would, among other things, evaluate the stabil-
ity of sales and develop an outlook for sales growth for both firms. While
Firmgo_ has lower operating leverage, it could have greater sales risk than
Firmpc,.

Financial leverage and interest coverage are important considerations because a
company with significant indebtedness already is less able to support incremental debt
because it has already committed to interest and principal payments. Additionally, for
equity investors, high levels of indebtedness mean that there are significant priority
claims ahead of them. Financial leverage, covered in a prior lesson, is often measured

309



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

310 Learning Module 6 Capital Structure

using a ratio of either total debt or debt net of cash and marketable securities to a profit
measure, such as operating income, or to total equity. Interest coverage measures an
issuer’s ability to make interest payments from its core business profits:

Interest coverage = Profit before interest and taxes/Interest expense. 3)

=  Firm A is financed with 80 in equity and 20 in debt, while Firm B is
financed with 40 equity and 60 debt.

KNOWLEDGE CHECK: FINANCIAL LEVERAGE AND FIRM
PROFITABILITY

Consider two companies both with assets of 100.

=  Each firm has revenue of 100 over a particular period and non-inter-
est expenses of 70. Firm A has interest expense of 2, while Firm B has
interest expense of 9. Ignore income taxes.

1. Calculate profit, interest coverage, and ROE for each firm.

Solution:
Firm A Firm B
(Majority Equity) (Majority Debt)
Revenue 100 Revenue 100
Less: Operating expenses =70 Less: Operating expenses -70
Operating income 30 E 30
Less: Interest expense -2 Less: Interest expense -9
Interest coverage 15 Interest coverage 3.3
Profit 28 Profit 21
Total Equity 80 Total Equity 40
Return on Equity 35% Return on Equity 53%

2. Calculate ROE and interest coverage for each firm if both experience a 25%
increase in operating income.

Solution:
Firm A
(Majority Equity) 25% Ol Decline Base Case 25% Ol Rise
Operating income 22.5 30 375
Less: Interest expense -2 -2 -2
Interest coverage 11 15 19
Profit 20.5 28 355
Total Equity 80 80 80
Return on Equity 26% 35% 44%
Firm B
(Majority Debt) 25% Ol Decline Base Case 25% Ol Rise
Operating income 22.5 30 37.5
Less: Interest expense -9 -9 -9
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Firm B

(Majority Debt) 25% Ol Decline Base Case 25% Ol Rise
Interest coverage 2.5 3.3 4.2
Profit 13.5 21 28.5
Total Equity 40 40 40
Return on Equity 34% 53% 71%

3. Calculate ROE and interest coverage for each firm if both experience a 25%
decrease in operating income.

Solution:
Firm A
(Majority Equity) 25% Ol Decline Base Case 25% Ol Rise
Operating income 22.5 30 37.5
Less: Interest expense -2 -2 -2
Interest coverage 11 15 19
Profit 20.5 28 355
Total Equity 80 80 80
Return on Equity 26% 35% 44%
Firm B
(Majority Debt) 25% Ol Decline Base Case 25% Ol Rise
Operating income 22.5 30 375
Less: Interest expense -9 -9 -9
Interest coverage 2.5 3.3 4.2
Profit 13.5 21 28.5
Total Equity 40 40 40
Return on Equity 34% 53% 71%

4. Which firm might investors require lower rates of return for on debt and

equity? Explain your answer.

Solution:

Firm A, which is primarily financed with equity. While Firm B has greater
profitability (ROE) in the base case and higher upside for equity investors if
operating income increases, it has a much wider range of outcomes owing
to its substantially higher leverage. Even in the downside case, Firm A’s
interest coverage ratio is over 10; therefore, it can withstand a >90% decline
in operating income before its ability to make interest payments is seriously

imperiled.

In practice, investors would, among other things, evaluate the stability of
sales and operating leverage in developing an outlook for both firms. So
while Firm A has lower financial leverage and higher interest coverage, it
could have greater operating leverage and higher sales risk than Firm B.
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Finally, the underlying assets associated with a firm’s business model are also an
important consideration. In general, assets that support the greater use of debt include
those that are considered strong collateral, generate cash, or are fungible or liquid,
such as real estate, automobiles, aircraft, and receivables from creditworthy customers.
Secured debt and leases are covered in detail later in the curriculum.

QUESTION SET [ y

1. Match each of the following phases of the company life cycle with

the debt type:
Phase of company life cycle Likely debt type
A. Startup i. Unsecured
B. Growth ii. Convertible
C. Mature iii. Secured
Solution:

A. ii. Convertible: In the early stages of the corporate life cycle, the only
types of debt available are leases and convertible debt.

B. iii. Secured: Business risk declines and free cash flow improves in the
growth phase but is still likely negative, so secured debt financing is
most likely.

C. i. Unsecured: Free cash is now positive and predictable. The firm is
able to use a significant amount of debt, including unsecured debt.

2. The cost of debt and equity is likely to be higher for a firm with

A. stable revenue growth.
B. high operating leverage.

(. high interest coverage.
Solution:

B is correct. Operating leverage is the firm’s proportion of fixed costs to
total costs and measures the stability of profits. Firms with high operating
leverage experience a greater change in operating profits for a given change
in revenues. Thus, firms with high operating margins are riskier and likely to
have higher debt and equity costs.

A and C are incorrect. Stable revenue growth and high interest coverage
suggest a lower risk profile for the firm and a lower cost of debt and equity.
A high interest coverage ratio indicates the firm has lower financial leverage
and less risk.

Jason Jayman, a financial analyst, is preparing a report on two companies.
Newtech is an early-stage company with a primarily variable operating cost
structure, and its assets are largely cash and intangibles. Oldtech is a mature
company with high fixed costs, low capital turnover, and a high capital expen-
diture to sales ratio. Jayman expects GDP growth to slow over the next year,
which will lower the growth rate of revenues for both companies.

3. Newtech will likely finance activity by issuing:

A. unsecured debt.

B. equity through an IPO.
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C. equity sourced from founders and employees.
Solution:

C is correct. Newtech is in the early stages of its corporate life cycle. Equity
financing for early-stage firms is sourced from founders, employees through
share-based compensation, and venture capital. Generally, the only sources
of debt financing available for these firms are leases and convertible debt.
Equity financing through an IPO is unlikely given that most stock exchanges
have minimum size and profitability requirements.

4. Given the forecast of deteriorating business conditions, which company will
experience a greater change in cash flow and profitability?

A. Newtech

B. No difference

(. Oldtech
Solution:

C. is correct. With revenue growth slowing, Oldtech is likely to experience

a greater change in cash flow and profitability. Despite being in the mature
phase of the corporate life cycle, during which one would expect stable prof-
its, Oldtech has high operating leverage given its high degree of fixed cost.
This will result in a greater change in profits for a given change in revenues.
In contrast, Newtech’s costs are variable, with low operating leverage.

5. The business model used by Oldtech can best be described as:

A. capital light.
B. capital intensive.

C. contractual rather than ownership relationships.
Solution:

B is correct. Oldtech’s business model can best be described as capital
intensive given its high fixed costs, low capital turnover, and high capital-ex-
penditure-to-sales ratio. The firm requires a lot of assets and has significant
financing requirements. Newtech is capital light since most of its costs are
variable and its assets are largely cash and intangibles.

MODIGLIANI-MILLER CAPITAL STRUCTURE
PROPOSITIONS

] explain the Modigliani—Miller propositions regarding capital
structure

In a classic 1958 paper, Nobel Prize—winning economists Franco Modigliani and
Merton Miller argued that under certain assumptions, a company’s choice of capital
structure does not affect (or is “irrelevant” in determining) its value, where firm value
is equal to the present value of the firm’s expected future cash flows, discounted by
its weighted-average cost of capital. In short, managers cannot change a company’s
value by simply changing its capital structure. The assumptions used by Modigliani
and Miller (MM) are shown in Exhibit 3.
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Exhibit 3: Modigliani—-Miller Assumptions

1. Homogeneous 3. Risk-free rate.

expectations.

2. Perfect capital
markets.

Investors can
borrow and lend
at the risk-free rate.

Investors agree on a
given investment's
expected cash flows.

No transaction costs,
no taxes, no bankruptcy
costs. Everyone has
the same information.

4. No agency 5. Independent
costs. decisions.

Managers always
act to maximize
shareholder wealth.

Financing and
investment decisions
are independent
of each other.

Modigliani and Miller then relaxed their assumptions to show how taxes and financial
distress costs do result in capital structure having an impact on firm value, though
relatively modest in practice. While their assumptions do not hold in practice—which
ultimately does alter MM’s original conclusion of capital structure irrelevance—their
theoretical framework remains a popular starting point for considering the use of debt
in a company’s capital structure. What is clear is that it’s a firm’s future cash flows
that are the primary driver of value, not capital structure.

Capital Structure Irrelevance (MM Proposition | without Taxes)

Modigliani and Miller demonstrated that changing the capital structure does not affect
firm value based on investors being able to create any capital structure they wish for a
company by simply borrowing and lending themselves in addition to owning a firm’s
shares. This “homemade” leverage argument relies on the assumption that investors
can lend and borrow at the risk-free rate.

Say, for example that a company has a capital structure consisting of 50% debt
and 50% equity and that an individual investor would prefer that the company’s
capital structure be 70% debt and 30% equity. The investor could borrow money to
finance her share purchases so that her ownership of company assets would reflect
her preferred 70% debt financing. This action would be equivalent to buying stock on
margin and would have no effect on either the company’s expected operating cash
flows or company value.

Modigliani and Miller used the concept of arbitrage to demonstrate their point: If
the value of an unlevered company (i.e., a company without any debt) is not equal to
that of a levered company, investors could make a riskless arbitrage profit at no cost
by selling shares of the overvalued company and using the proceeds to buy shares of
the undervalued company, forcing their values to become equal. The value of a firm is
thus determined not by how it finances itself but, rather, by its expected future cash
flows. Their conclusion is summarized next.
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MM PROPOSITION | WITHOUT TAXES

If the market value of a company is not affected by the company’s capital struc-
ture, then the following is true:

1. The value of the levered company (V;) is equal to the value of the
unlevered company (V;), or V; = V.

2. The value of a company is determined solely by its expected future
cash flows (not its relative use of debt versus equity capital).

3. In the absence of taxes, the weighted-average cost of capital is unaf-
fected by capital structure.

Higher Financial Leverage Raises the Cost of Equity (MM
Proposition Il without Taxes)

Debt is less costly than equity because debtholders have a priority claim. Therefore,
one might expect a company’s WACC to decline by increasing the proportion of debt
in its capital structure. However, adding financial leverage increases risk, because
more debt increases the probability of bankruptcy. As a result, equity investors will
demand a higher return on equity to offset the increase in risk.

MM Proposition II without taxes tells us that adding any amount of lower-cost
debt capital to the capital structure is always perfectly offset by an increase in the cost
of equity, resulting in no change in the company’s WACC. MM Proposition II explains
why investors require higher returns on levered equity; their required returns should
match the increased risk from leverage. Specifically, MM Proposition II without taxes
implies that a firm’s equity cost is a linear function of its debt-to-equity ratio (D/E):

D
roe = rot(ro=rs) 5 4)

where r, is the cost of equity, 7 is the cost of capital for a company financed only
with equity, r; is the cost of debt, D is the market value of debt, and E is the market
value of equity. Exhibit 4 shows this relationship.

Exhibit 4: Equity Cost as a Function of the Debt-to-Equity Ratio

ru+(r07rd)

m|9

rET

0 WACC

m|gQ
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Note that r, increases with the debt-to-equity ratio with an intercept equal to ry and
slope equal to the quantity (ry — r;), while the WACC (ry4c) does not change as
debt levels change.

Given that capital structure changes do not affect the company’s future cash flow
stream and the company’s weighted-average cost of capital remains unchanged for
any chosen capital structure, there is no change in the value of the company. Note that
Modigliani and Miller did not assume away the possibility of bankruptcy but simply
assumed it occurs at zero cost.

MM PROPOSITION Il WITHOUT TAXES

If the cost of equity is assumed to be a linear function of the company’s debt-
to-equity ratio, then the following is true:

1. Higher leverage raises the cost of equity but does not change firm
value or WACC.

2. The increase in the cost of equity must exactly offset the greater use of
lower-cost debt.

EXAMPLE 2

Gerhardt Corporation Cost of Equity

Assume that Gerhardt Corporation has an all-equity capital structure. Gerhardt
has expected annual cash flows (or CF,) of EUR5,000 and a cost of equity of
10%, which is also its WACC since equity is the firm’s only source of capital. For
simplicity, we assume that all cash flows are perpetual. Therefore, Gerhardt’s
value is equal to

CF,  EURS,000
V =37%=—"375— = EUR50,000.

wacc

Now suppose that Gerhardt plans to issue EUR15,000 in debt at a cost of
5% and use the proceeds to buy back and reduce its outstanding equity by
EUR15,000. This action leaves total invested capital unchanged at EUR50,000.

Under MM Proposition I, V; = V¢, the value of Gerhardt must remain the
same at EUR50,000 after the change in capital structure. Under MM Proposition
II, after the change in capital structure, the cost of equity for Gerhardt—now
with EUR15,000 in debt capital and EUR35,000 in equity capital—increases to
12.143%:

EURI
Fy = 0.10+(0.10 ~ 0.05 ) LU0 = 0 12143 = 12.143%.

To prove that Gerhardt’s firm value is unchanged under the new capital
structure, we must show its WACC remains unchanged at 10%. With the new
cost of equity, Gerhardt’s WACC is now calculated as

EUR15,000 EUR35,000
)0.05 + (

P = (Wo,ooo m>0.12143 = 0.10 = 10%.

Gerhardt’s WACC is still 10%, because the move to lower-cost debt was
perfectly offset by an increase in the cost of equity. Thus, consistent with
MM Proposition I, the value of the firm remains unchanged, at EUR50,000.
Furthermore, the value of Gerhardt must equal the sum of the present values of
cash flows to debtholders (CF,) and shareholders (CF,). With EUR15,000 debt
at a cost of 5% (r,;), Gerhardt makes the following debtholder and shareholder
payments:
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CFd:Der.

EUR750 = EUR15,000 % 5%.

This leaves EUR5,000 — EUR750 = EUR4,250 remaining for shareholders
(CF,). Therefore, the total value of the company can also be expressed as
V=D+E

CF, CF,
V = rdd+ re

e

_ EUR750 , EUR4250
V="005 " o1as = EUR50,000.

Firm Value with Taxes (MM Proposition Il with Taxes)

In most jurisdictions, interest expense is deductible from a company’s income for tax
purposes. In other words, debt provides a tax shield for companies that are earning
profits, and the money saved in taxes enhances the value of the company. Ignoring
other factors, such as the costs of financial distress and bankruptcy, for now, let us
explore the two MM propositions when we relax the assumption of no corporate taxes.

The value of the company increases with increasing levels of debt, and the actual
cost of debt is reduced by the amount of the tax benefit:

After-tax cost of debt = Before-tax cost of debt x (1 — Marginal tax rate).

Modigliani and Miller’s Proposition I with corporate taxes states that in the presence
of corporate taxes (but not personal taxes), the value of the levered company is greater
than that of the all-equity company by an amount equal to the tax rate multiplied by
the value of the debt (¢D), defined as the present value of the debt tax shield:

V, =Vy+ D, ©))
where ¢ is the marginal tax rate and ¢D is the present value of the debt tax shield.

When there are corporate taxes, a profitable company can increase its value by using
debt financing, as shown in Exhibit 5.

Exhibit 5: Firm Value with Corporate Taxes and Debt

Value of firm (V)
A

PVoftax
shield on debt .

v, (no debt)

0 » Debt (D)
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As noted in Proposition I with corporate taxes, the increase in firm value, V; is solely
attributable to the tax shield. Taken to its (unrealistic) extreme, Equation 5 predicts
a value-maximizing capital structure of 100% debt.

MM PROPOSITION | WITH CORPORATE TAXES

If the market value of a levered company is equal to the value of an unlevered
company plus the value of the debt tax shield, then the following is true:

1. In the presence of taxes, a profitable company can increase its value
(V) by using debt.

2. The higher the tax rate, the greater the benefit of using debt in the
capital structure.

Cost of Capital (MM Proposition Il with Taxes)

If the value of the company increases as it uses more debt, the company’s WACC must
decrease as it uses more debt. That is, in the earlier propositions without corporate
taxes, the lower cost of debt was fully offset by an increase in the cost of equity. Now,
in the presence of corporate taxes, the cost of debt is further lowered by the tax benefit
such that the lower debt cost outweighs the increase in the cost of equity and results
in a lower WACC.

To demonstrate this idea, let’s begin with the revised cost of equity under MM
Proposition II with corporate taxes:

Fo = 1o+ (rg— 1ol — t)% 6)

Notice that the only difference between Equation 6 and Equation 4 (MM Proposition
II with no taxes) is the presence of the term (1 - £). When ¢ is zero, the two equations
are identical. When ¢ is not zero, the term (1 — £) is less than 1 and serves to reduce
the cost of levered equity. The cost of equity still rises as the company increases the
amount of debt in its capital structure, but it rises at a slower rate than in the no-tax
case. as shown in Exhibit 6.

Exhibit 6: Equity Cost, Debt-to-Equity Ratio, and WACC with Taxes

r A
e

I wace (without taxes)

r with taxes)

WACC (
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Consequently, as debt increases, the company’s ryy, - decreases and the company’s
value increases. This result implies that when there are taxes (and no financial distress
or bankruptcy costs), debt financing is highly advantageous. Taken to an extreme,
this result also suggests that a company’s optimal capital structure is 100% debt—a
conclusion that is at odds with reality and a direct result of Modigliani and Miller’s

restrictive assumptions.

MM PROPOSITION Il WITH CORPORATE TAXES

If the cost of equity is a linear function of the company’s debt-to-equity ratio
with an adjustment for the tax rate, then the following is true:

1. In the presence of taxes, the cost of equity rises as the company uses
more debt but at a slower rate than in the no-tax case.

2. As the company’s use of debt increases, its WACC decreases and its
value increases.

3. In the presence of taxes (but no financial distress or bankruptcy costs),
the use of debt is value enhancing and, at the extreme, 100% debt is
optimal.

EXAMPLE 3

Gerhardt Corporation under Corporate Taxes

Recall from the previous example that annual cash flows to Gerhardt share-
holders were EUR5,000 and the cost of equity (and WACC) was 10%. As before,
Gerhardt is planning to issue EUR15,000 of 5% debt to buy back an equivalent
amount of equity. Now, however, assume that Gerhardt pays corporate taxes
at a rate of 25%.

Since the company does not currently have debt, the after-tax cash flows are
now EUR5,000(1 — 0.25), or EUR3,750. Because the cash flows are assumed to
be perpetual, the value of the company is EUR37,500 (= EUR3,750/0.10), con-
siderably less than the amount when there were no corporate taxes, EUR50,000.

Now, suppose Gerhardt proceeds to issue EUR15,000 of debt and uses the
proceeds to repurchase equity. According to MM Proposition II with corporate
taxes (i.e., Equation 5), the value of the company is

Vi =V +tD=EUR37,500 + 0.25(EUR15,000) = EUR41,250.

The total company value is now EUR41,250, consisting of debt of EUR15,000
and equity of EUR26,250 (= EUR41,250 — EUR15,000).

According to MM Proposition II with corporate taxes (Equation 6), the new

cost of equity for Gerhardt is

EURI1
Fy = 0.10+(0.10 = 0.05) (1~ 0.25)EORI90 = (.12143 = 12.143%.

Using this new cost of equity, we can compute the new WACC:

EURI15,000 EUR26,250
"wace = EURAT,250(0-05) (1 = 0.25) +55Ray 550(0-12143)

=0.09091 = 9.091%.

Unlike the previous example, where Gerhardt’s WACC did not change with
the change in capital structure, Gerhardt’s WACC decreased in this example
from 10% to 9.091%. This reduction in WACC resulted in an increase in com-
pany value to EUR41,250:

319



320

Learning Module 6

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

_ CF(1-1) _ EURS5,000(1 - 0.25)
VL = —Wace = 0.09001

~ EUR41,250.

As shown in the previous example, the value of the company must also equal
the present value of cash flows to debtholders and shareholders:

D (CF,—rgD)(1—t¢
V= D+E =024 e 70)C70
y— EUR750 i (EURS5,000 — EUR750)(1 — 0.25) ~ EUR41,250.

0.05 0.12143

Of course, in the real world, taxes are not the only factor affecting the value
of a levered company. The analysis becomes more complex when we consider
the costs of financial distress, among other real-world considerations.

Cost of Financial Distress

Financial distress refers to the heightened uncertainty regarding a company’s ability
to meet its obligations because of diminished earnings power or actual current losses.
Operating and financial leverage can magnify profits but also increase losses and the
likelihood of financial distress. Even before filing for bankruptcy, companies under
financial distress may lose customers, creditors, suppliers, and employees.

Direct costs of financial distress are cash expenses associated with bankruptcy,
such as legal and administrative fees, while indirect costs include forgone business
and investment opportunities, reputational risk, and costs arising from conflicts of
interest between managers and debtholders, or agency costs of debt, when a firm is
near or in bankruptcy.

Costs of financial distress are lower for firms whose assets have a ready secondary
market. Airlines, shipping companies, and some manufacturers have tangible assets
that can be easily sold. Technology, pharmaceutical, and information technology firms,
as well as those in the service sector, usually lack such assets and have higher costs
associated with financial distress. The probability of financial distress and bankruptcy
rises with more debt in the capital structure, higher sales risk and operating leverage,
and lower liquidity. The task of optimizing a firm’s capital structure by taking these
and other factors into consideration is the subject of the next lesson.

EXAMPLE 4

The Costs of Financial Distress

Rite Aid Corporation, listed on the NYSE, operates over 2,000 retail pharmacies
in the United States. The company has a highly leveraged balance sheet, with
a ratio of net debt to annual earnings before interest, taxes, depreciation, and
amortization over 5.0 for many years. During the COVID-19 pandemic, the
company performed well, exceeding profit expectations largely due to brisk
COVID-19 testing and vaccine revenues. However, as the pandemic entered
its third year, vaccine and testing revenue began to fall, and other issues, such
as pricing declines from insurance companies and wage pressures, accelerated.
Owing to its high financial leverage, the ensuing reduction in analysts’ profit
estimates resulted in large declines in the prices of Rite Aid debt and equity:
Over the first five months of 2022, the price of its 02/15/2027 unsecured notes
fell from 94 to 60 and its stock price fell from $15 to $6 per share. By May 2022,
Rite Aid’s cost of debt exceeded 20%.

In April 2022, one equity analyst lowered the estimated fair value of Rite
Aid stock from $16 to $1 and warned that the stock may in fact be worthless.
According to the analyst, the company faced $200 million per year in interest
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expenses and another $225 million per year in maintenance capital expenditures.
The analyst estimated that next fiscal year, the company would achieve only
$370 million in earnings before interest, taxes, depreciation, and amortization,
and the analyst warned that it faces considerable challenges in growing beyond
that. Continued net losses would render the stock worthless and likely require
the company to restructure its obligations with its bondholders.

During its quarterly earnings call, management was upbeat, but it intends to
close 145 underperforming stores to lower its expenses and further cut corporate
costs to improve profitability.

QUESTION SET [ f

1. The view that debt financing is highly advantageous and the optimal
capital structure is 100% debt is consistent with:

A. MM without taxes.
B. MM with taxes and financial distress costs.

(. MM with taxes and no financial distress cost.
Solution:

Cis correct. MM with taxes and no distress cost leads to the conclusion that
the optimal capital structure is 100% debt. This is because tax law favors
debt financing over equity financing since the interest expense on debt
financing is tax deductible. Ignoring financial distress costs, the value of the
company increases with increasing levels of debt. The value of the levered
firm (V) is greater than that of the unlevered one (V7;) by the amount equal
to the tax rate multiplied by the level of debt (¢D).

2. True or False: What is clear from MM is that the primary driver of firm
value is capital structure.

A. True
B. False
Solution:

B is correct. This statement is false since it is future cash flows that are the
primary driver of value. Under a set of restrictive assumptions, MM’s con-
clusion of capital structure irrelevance is obtained. Relaxing these assump-
tions, MM showed that capital structure does impact value, but it has only a
modest impact compared to future cash flows.

3. MM Proposition II without taxes differs from MM Proposition I without
taxes since it concludes that:

A. WACC is unaffected by capital structure.
B. the value of the levered firm is equal to that of the unlevered firm.

C. higher leverage raises the cost of equity, which exactly offsets the
lower cost of debt.
Solution:

Cis correct. MM Proposition II without taxes differs from MM Proposi-
tion I without taxes in that the cost of equity will rise with leverage and
completely offset the lower cost of debt. Debt has a lower cost relative to
equity because debtholders have a priority claim on the cash flow of the
firm. So, one would expect WACC to decline with more debt. MM Propo-
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sition II without taxes argues that the cost of equity is a linear function of
the debt-to-equity ratio. The addition of more low-cost debt to the capital
structure will increase the debt-to-equity ratio and raise the cost of equity,
offsetting the lower debt cost. As a result, the firm’s WACC is unchanged.

Company Y has an unlevered WACC of 10%. It has a cost of debt equal to 5.5%
and a debt-to-equity ratio of 0.75. The corporate tax rate is 25%.

4. Fill in the blanks: The cost of equity for Company Y will be if
it pays no corporate taxes and if it pays corporate taxes.
Solution:

The cost of equity for Company Y will be 13.37% if it pays no corporate taxes
and 12.53% if it pays corporate taxes.

The cost of equity is a linear function of its debt-to-equity ratio and without
taxes is calculated as follows:

_ D
Fe =70t (Mo~ Td)E

=10% + (10% — 5.5%)(0.75) = 13.37%.

The cost of equity with taxes is calculated as
re = }"0+(7‘0_rd)(1 _t)%

=10% + (10% — 5.5%)(1 — 0.25)(0.75) = 12.53%.

5. If Company Y is an all-equity-financed firm, its cost of equity will be
its WACC.

A. greater than

B. equalto

(. lower than
Solution:

B is correct. Since Company Y is an unlevered firm and has no debt in its
capital structure, the cost of equity will be the same as WACC. Since the
weighting of debt is zero, the WACC formula is simply

WACC = Weighting of equity x Cost of equity.

OPTIMAL CAPITAL STRUCTURE

] describe optimal and target capital structures

While the Modigliani—Miller propositions offer an initial framework for capital struc-
ture decisions, a company’s managers facing capital structure choices must address
trade-offs simultaneously while incorporating those factors outlined in prior lessons.
For example, consider a more real-world-appropriate scenario with both corporate taxes
and bankruptcy/financial distress costs. The value-enhancing effect of the tax shield
from leverage is offset by the value-reducing impact of the present value of expected
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(or probability-weighted) costs of financial distress or bankruptcy. We can show this
trade-off by incorporating the potential cost of financial distress or bankruptcy into
the value of a levered firm:

V= Vy+tD — PV(Costs of financial distress). @)

Equation 7 represents what is sometimes referred to as the static trade-off theory
of capital structure, which is illustrated in Exhibit 7.

Exhibit 7: Static Trade-Off Theory of Capital Structure

Value of firm (V)

A
= V=V, +tD
“PV of financial
Maximum | . . distress costs
firm value S
{ R
PV of tax \ > v = Actual firm value
shield on debt |
| V, (no debt)
|
|
|
|
|
I
I
|
|
0 » Debt (D)
D*
Optimal amount
of debt

V represents the value of an unlevered or all-equity firm. As debt is added to the capital
structure, the new levered firm value is derived from Equation 7. At low debt levels,
the tax benefit of debt usually outweighs potential financial distress costs, resulting
in a higher firm value. However, as debt increases, the possible financial distress costs
rise substantially and equal the tax benefit of debt at D*. Beyond this point, greater
leverage reduces firm value, and the present value of financial distress costs outweighs
the tax benefit. The debt level corresponding to D*, which maximizes firm value, and
the associated level of equity are referred to as the optimal capital structure.

Managers cannot precisely estimate D* in practice but, rather, establish a target
capital structure based on these two considerations, as well as the internal and exter-
nal factors outlined in earlier lessons. There are several reasons why a firm’s actual
capital structure may differ from its target. For example, management may exploit
short-term opportunities in a particular financing source. A company able to issue
debt at attractive rates, for instance, may borrow more than planned in response to
strong investor demand. Also, changing market values of the company’s debt and
equity securities can cause the firm’s actual capital structure to deviate from a target.
Transaction costs and minimum deal sizes make it impractical for firms to constantly
align capital structure to a specific number. As a result, firm managers usually set an
optimal capital range: for example, 30%—50% debt rather than 40%.
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While prior WACC calculations and debt and equity weights were made with the
market value of equity and debt, target capital structure is often expressed using the
book value of equity and debt for the following reasons:

1.

Market values can fluctuate substantially and seldom impact the appropri-
ate level of borrowing. On the contrary, a company whose share price has
risen rapidly may take advantage of this by raising equity capital rather than
debt to maintain a certain debt-to-equity ratio.

For management, the primary concern is the amount and types of capital
invested by the company, not in the company. This perspective includes how
working capital and capital projects will be funded. It differs from that of a
shareholder who has purchased shares at the prevailing market price seeking
a return on that investment.

Capital structure policy is aligned to measures used by third parties. Since
lenders, debt investors, and rating agencies generally focus on the book
value of debt and equity for their calculation measures, firm managers take
this fact into account in determining their capital structure policies.

Although it is common for target capital structures to be expressed in terms of
book values, managers pay close attention to the price and market interest rates on
their equity and debt outstanding to gauge when to raise capital and how much and
what type to raise.

Target Weights and WACC

In the first lesson, when computing WACC, we used the current market values of
debt and equity to compute the weights. An alternative approach would be to use the
target capital structure, especially if management discloses it. Independent analysts
unaware of the firm’s target may estimate it using one of several methods:

1.

3.

Assume the company’s current capital structure, at market value weights for
the components, represents the company’s target capital structure.

Examine capital structure trends or management statements regarding capi-
tal structure policy to infer a company’s target capital structure.

Use averages of comparable companies’ capital structures as the target.

Note that a simple way of transforming a debt-to-equity ratio (D/E) into a weight—
that is, D/(D + E)—is to divide D/E by 1 + D/E.

KNOWLEDGE CHECK ESTIMATING PROPORTIONS OF CAPITAL FOR y
GERHARDT CORPORATION

A financial analyst seeks to estimate Gerhardt Corporation’s weight-
ed-average cost of capital using the following information:

= Market value of debt: EUR50 million
= Market value of equity: EUR60 million

Primary competitors and their capital structures (in millions):

Competitor Market Value of Debt Market Value of Equity
A EUR25 EUR50
B EUR101 EUR190
C GBP40 GBP60
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1. Calculate the proportions of debt and equity for the WACC analysis using
Gerhardt’s current capital structure.

Solution:

Current capital structure:

_ €50 million
Wd = €50 million + €60 million
_ €60 million
e~ €50 million + €60 million

= 0.4545.

w = 0.5454.

2. Calculate the proportions of debt and equity for the WACC analysis using
the capital structure of Gerhardt’s competitors.

Solution:

Competitors’ capital structure:

€25 €101 £40
W, = (ezs + eso) + (elol3 + €19o) + (£40+£60) — 03601
€50 €190 £60
w, = <€25+ eso) + <e1013+ €19o) + (£40+£60) = 0.6399.

3. Calculate the proportions of debt and equity for the WACC analysis if Ger-
hardt announces that a debt-to-equity ratio of 0.7 reflects its target capital
structure.

Solution:

A debt-to-equity ratio of 0.7 represents a weight on debt of 0.7/1.7 = 0.4118,
sow,; =0.4118 and w, =1 — 0.4118 = 0.5882. These would be the preferred
weights to use in a cost-of-capital calculation.

Pecking Order Theory and Agency Costs

Investors and issuers have asymmetric information. Issuer management has access to
more information about its business and its prospects than is publicly available, and
managers are likely to use this information to their advantage when seeking financing.
Debt and equity investors demand higher returns from companies with higher infor-
mation asymmetry because they may be concerned that new securities are overpriced;
that is, a company will either issue equity when its shares are expensive or issue new
debt when the firm’s creditworthiness is about to deteriorate.

Since investors often closely watch manager behavior for insight into a company’s
prospects, managers consider what their actions might signal to outsiders. The sig-
naling model of capital structure suggests a hierarchy (or pecking order) of methods
for financing new investments.

The pecking order theory, developed by Stewart C. Myers and Nicholas S. Majluf
in 1984, suggests that managers give first preference to financing methods with the
least potential information content (internally generated funds) and last preference
to methods with the most potential information content (public equity offerings).
Public equity offerings often raise skepticism among investors because existing owners
would seem less likely to want to share ownership of a company with strong future
prospects. As a result, managers prefer internal financing, and if external financing is
needed, they prefer private debt to public debt and prefer equity issuance least of all.

Another implication of the work of Myers and Majluf is that issuers tend to
issue equity when management believes the stock is overvalued and are reluctant to
issue equity if they believe the stock is undervalued, potentially choosing instead to
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repurchase shares. Thus, additional issuance of equity, usually to finance an acquisition,
is often interpreted by investors as a negative signal. The issuance of debt commits
the company to future interest and principal payments, which (along with recurring
dividends) may be interpreted as a sign of management confidence in the company’s
future ability to make such payments. These signals are considered too costly for
poorly performing companies to afford.

Alternatively, the signal of issuing equity at the bottom of the pecking order holds
other clues. If, for instance, the company’s cost of capital increases after an equity
issuance, we can interpret this effect as an indication that management needs capital
beyond what comes cheaply; in other words, this is a negative signal regarding the
company’s prospects. Managers may hesitate to issue new equity when they believe
the company’s shares are underpriced, because they wish to avoid signaling that they
believe the shares are overpriced and also to avoid the cost and effort involved with
new equity issuance.

Agency costs were introduced in an earlier lesson as the incremental costs arising
from conflicts of interest between managers, shareholders, and bondholders. In the
case of capital structure decisions, savings in the agency costs of equity may arise
with the increased use of debt. Similarly, the more financially leveraged a company,
the less freedom for managers to either take on more debt or spend cash unwisely.
This is the foundation of Michael Jensen’s (1986) free cash flow hypothesis: Higher
debt levels discipline managers by forcing them to manage the company efficiently
and use cash wisely so the company can make its interest and principal payments.

EXAMPLE 5

Agency Costs, Asymmetric Information, and Signaling

CLP AG, a small, listed biopharmaceutical company, is conducting a clinical trial
of its drug, which is already approved for treatment of an autoimmune disorder,
to be used in a new application for which it was not originally intended: treatment
of a type of viral infection. Management hopes this new application for the drug
will result in a big increase in sales and the value of the company. The company
has been consistently profitable and debt free. The following events occur:

= In July, management receives notice from the clinical trial investigators
that results look promising. Anticipating that it might have to scale
up production quickly, the company negotiates and announces a large
increase in its credit line.

= In August, CLP announces successful test results by public press
release. CLP shares increase by 35%.

Explain how asymmetric information and signaling are represented here.

1. Asymmetric information
Solution

Asymmetric information is represented by management's knowledge of the
positive trial results in July, before they were publicly announced in August.
Signaling is represented by the company's announcement in July that it was
increasing its credit line. The announcement could reasonably be taken as
a signal of management's confidence that the trial results will be positive
and that the company will need to expand production capacity. This is true
whether or not the signaling is intentional.
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QUESTION SET [ y

1. True or False: Under the pecking order theory, the firm has no op-
timal capital structure and a firm’s capital structure reflects its historic need
for external financing.

A. True
B. False
Solution:

A is correct. The pecking order theory is based on asymmetric information
held by investors and issuers and the idea that managers consider what their
actions may signal to investors. The signaling model suggests a hierarchy

in methods in financing the firm. Internal funds are used first, then debt is
used, and finally, reluctantly, firms use equity. There is no optimal capital
structure, and a firm’s capital structure reflects its historic need for external
financing.

2. Company Z announces that a debt-to-equity ratio of 1.2 is consistent with
its target capital structure. Given this value, the weight for equity in the
WACC calculation is:

A. 45%.
B. 55%.

C. 83%.
Solution:

A is correct. A simple way of transforming a debt-to-equity ratio (D/E)
into a weight—that is, D/(D + E)—is to divide D/E by 1 + D/E. Therefore, a
debt-to-equity ratio of 1.2 represents a weight on debt of 1.2/2.2 = 0.5455,
so w,; = 0.5455 and w, = 1 — 0.5455 = 0.4545. Thus, the weight for equity in
the WACC calculation is 45%.

3. Match each of the following concepts on the left with a capital structure the-
ory/hypothesis on the right:

Concepts Capital Structure Theory/Hypothesis

1. Optimal capital structure A. Free cash flow hypothesis

2. Agency costs B. Pecking order theory

3. Asymmetric information C. Static trade-off theory of capital structure
Solution:

1. C. The static trade-off theory of capital structure determines the opti-
mal capital structure.

2. A. The free cash flow hypothesis is based on agency costs and the idea
that higher debt levels impose discipline on managers to avoid perks
and non-value-adding acquisitions.

3. B. The pecking order theory is based on asymmetric information held
by investors and issuers and the important role of signaling.
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4. The value-reducing impact of financial distress or bankruptcy increases if
the firm has:

A. higher business risk.
B. lower operating and financial leverage.

C. assets with a ready secondary market.
Solution:

A is correct. The probability and cost of financial distress rise for firms with
higher business risk and more debt in the capital structure. In contrast, the
cost of financial distress is lower for firms with lower operating and financial
leverage and for firms with assets that have a secondary market and can be
easily sold.

5. True or False: The target capital structure should be estimated using the
market value of equity and debt in calculating WACC.

A. True
B. False
Solution:

B is correct. Target capital structure is often estimated using book values
because market values can fluctuate significantly and are unlikely to impact
borrowing capacity. Issuers will often aim for a certain credit rating, such as
investment grade, which is strongly influenced by the issuer’s (book value)
level of indebtedness relative to cash flows.
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PRACTICE PROBLEMS

The following information relates to questions
1-4

A financial analyst is evaluating the capital structure for Boulder, Inc. Boulder,
Inc., is a US-based unleveraged firm with a constant (perpetual) cash flow of $6
million per year before taxes. The firm has a market value of $45 million and a
corporate tax rate of 30%. Boulder plans to issue $15 million in debt to retire an
equivalent amount of equity. The debt will have a cost of 5.5%.

The financial analyst notes that the tax shield advantage of debt is offset due to
the risk of financial distress. He estimates the present value of the cost of finan-
cial distress at various debt levels as follows:

Value of Debt Present Value of Cost of Distress
$5 million $0.1 million

$10 million $0.2 million

$15 million $0.5 million

$20 million $1.5 million

$25 million $6.0 million

$30 million $12.0 million

1. The WACC of the unleveraged firm, prior to the debt issue, is closest to:

A. 4.00%.
B. 9.33%.
C. 13.33%.

2. The use of the $15 million of debt financing increases the value of Boulder by
over its unlevered value. Ignore the costs of financial distress.

A. $4.5 million
B. $10.5 million

C. $15 million

3. Including the present value of the cost of distress, the value of Boulder is closest
to:

A. $49 million.
B. $55 million.
C. $59.5 million.

4. The level of debt that will maximize the value of Boulder Inc. is closest to:

A. $15 million.
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B. $20 million.

C.  $30 million.

5. A financial analyst is evaluating the capital structure for Plover, Inc., a
European-based unleveraged firm with a constant (perpetual) cash flow of
EUR10.0 million per year before taxes. The firm has a market value of EUR100.0
million and a corporate tax rate of 20%. Plover plans to issue EUR35.0 million in
debt to retire an equivalent amount of equity, so the size of the firm will remain
unchanged. The debt will have a cost of 4.5%. Assume the cost of financial dis-
tress is close to zero.

After the debt issuance and change in the capital structure, Plover’s WACC is

closest to:
A. 5.47%.
B. 7.48%.

C. 8.82%.
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SOLUTIONS

1. Bis correct. The after-tax cash flows for the company are $6 million x (1 — 0.30)
= $4.2 million. Since the cash flows are assumed to be perpetual, WACC is calcu-
lated as follows:

ryucce = CF(1 — 6)/V =$4.2/$45 = 9.33%.
Since this is an all-equity firm, the cost of equity is equal to WACC.

2. Ais correct. According to MM Proposition I with corporate taxes, the value of
the levered company is greater than that of the unlevered company by an amount
equal to the tax rate multiplied by the value of the debt (¢D), defined as the pres-
ent value of the debt tax shield.

V; =V + tD = $45 million + 0.30($15million) = $49.5 million.

Thus, the use of debt financing will increase the value of Boulder by $4.5 million
over the unlevered firm. Note that the firm’s value increases continuously as
additional debt is added to the capital structure, and the optimal capital structure
is 100% debt.

3. A is correct. With financial distress included, as debt is added to the capital struc-
ture, the levered value of the firm is given by:

V= Vy+tD — PV(Costs of financial distress).

The levered value of Boulder financed with $15 million in debt is

V; = $45 million + 0.30($15 million) — $0.5 million = $49 million.

4. Bis correct. With financial distress included, as debt is added to the capital struc-
ture, the levered value of the firm is given by:

Vy = Vy+tD — PV(Costs of financial distress).

The following shows calculations of the levered value of Boulder at various debt
levels, in $millions.

PV(Costs of financial

D distress) V, = V|, + tD — PV(Costs of financial distress).

5 0.1 V; =45+03(5) - 0.1
VL = 4‘6.4

10 0.2 V; =45+ 0.3(10) — 0.2
VL = 4'78

15 0.5 V; =45+ 0.3(15) - 0.5
V=49

20 1.5 V; =45+ 0.3(20) - 1.5
V, =495

25 6.0 V; =45 + 0.3(25) - 6.0
V, = 46.5

30 12.0 Vi =45+ 0.3(30) — 12.0
V=42

Thus, the optimal amount of debt is $20 million, which maximizes the value of
Boulder at a level of $49.5 million. Beyond $20 million in debt, greater leverage
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reduces the firm value because the present value of financial distress costs more
than the offsetting tax benefit.

5. Bis correct. The calculations to determine the WACC are as follows:

The after-tax cash flows for the company are EUR10.0 million (1 — 0.20) =
EURS.0 million. Since the cash flows are assumed to be perpetual, WACC for the
unlevered firm is calculated as

rgucc = CF(1 — #)/V = EURS.0 million/EUR100.0 million = 8.0%.
The market value of Plover with the debt financing is EUR107 million:

Vy = Vy+tD=EUR100.0 million + 0.20(EUR35.0 million) = EUR107.0 million.

To find the cost of equity, we first need to find the market value of equity:

V; =D + E, where D and E are market values of debt and equity, respectively.
E =EUR107.0 million — EUR35.0 million = EUR72.0 million.
The cost of equity is given by

re = r0+(r0—rd)(1—l‘)%

=8.0% + (8.0% — 4.5%)(0.80)(EUR35.0 million/EUR72.0 million) = 9.36%.

Plover’s WACC is calculated as follows:

WACC = (Weighting of debt x Cost of debt) + (Weighting of equity x Cost of
equity)

= (EUR35 million/EUR107.0 million)(4.5%)(1 — 0.2) + (EUR72.0 million/
EUR107.0 million)(9.36%)

= 7.48%, which is lower than the 8.0% for the unlevered firm.
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Business Models

LEARNING OUTCOMES

Mastery | The candidate should be able to:

] describe key features of business models

] describe various types of business models

INTRODUCTION

A clearly described business model helps the analyst understand a business: its strategy,
operations, target markets, key customers, suppliers, and ultimately prospects, risks,
and financial profile. Many firms have conventional business models that are easily
understood and have long existed, such as manufacturers and retailers. However,
many business models are complex, novel, or a combination of models. Technological
innovation, particularly digitalization, has enabled significant business model innova-
tion over the past decades. Analysts need to develop their own understanding of an
issuer’s business model to inform their outlook and risk assessment; analysts should
not rely solely on management’s description of its business model.

LEARNING MODULE OVERVIEW @

= A business model addresses four key parts of a business: the
customers (the “who”), the firm’s product and service offerings
(the “what” and often the “why”), channels for reaching customers (the
“where”), and pricing (the “how much”).

= A pricing model describes the amount customers are billed for units of
products or services. A firm’s value proposition refers to the product
attributes that lead customers to purchase the product rather than
those of competitors. A firm’s value chain refers to how a firm struc-
tures its systems and processes to create value for its customers.

= Conventional business models are common and long established,
while unconventional business models are based on innovations or
industry-specific combinations and variations of conventional models.
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= Digital technology has been particularly influential for business model
innovation by generating new products, new channels, new ways to
communicate and exchange information, and new methods for han-
dling financial transactions.

LEARNING MODULE SELF-ASSESSMENT y

These initial questions are intended to help you gauge your current level
of understanding of this learning module.

1. refers to characterizing types of customers a firm may
serve according to attributes such as geography, demographics, behavior,
preferences, income, affinity for technology, and self-image.

A. Channeling

B. Segmenting

(. Direct selling
Solution:

B is correct. Companies often identify and group prospective or current
customers into segments based on attributes useful for sales, marketing, and
product design.

2. The objective of is to maximize profit in situations where
different customers have different willingness or ability to pay.

A. unit economics
B. price discrimination

(. functional separation
Solution:

B is correct. Firms can price the same or similar products and services
differently by customer segment, volume purchased, season, time of day,
channel, and so on, based on perceived customer preferences to expand
their addressable market.

3. Companies selling in markets with many competitors and little or no prod-
uct differentiation are often ; in contrast, companies selling
differentiated products with few competitors tend to have

A. crowdsourcing; bundling

B. price takers; pricing power

(. omnichannel; direct sales
Solution:

B is correct. Markets with many competitors and homogeneous products
are characterized by having perfect or near-perfect competition market
structures, with prices determined by market supply and demand.

4. Two examples of pricing models for complex products are ,
which refers to incentivizing or requiring the purchase of multiple products
or services, and , which combines a low price on an initial pur-
chase of a durable good with high-margin prices on associated consumables.

A. bundling; razor, razorblade
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B. fractional ownership; subscriptions

(. horizontal integration; network effects
Solution:

A is correct. Companies often bundle complementary products and services
by offering a discount for their combined purchase versus the sum of the
individual prices, such as a product and a repair/maintenance package. A ra-
zor, razorblade model, named for Gillette’s business model of selling a razor
with disposable razorblades, combines a durable good sold at near cost with
high-margin, possibly proprietary consumables needed to use the durable
good. Other examples include Nespresso and Keurig coffee machines, print-
ers and toner/ink, and diagnostic instruments and reagents.

5. refers to the increase in the value of a network to its users as
more users join.

A. “Value chain”
B. “Network effects”

C. “Value proposition”
Solution:

B is correct. A network in which participants interact or transact with one
another increases in value as more participants join. Examples of companies
or services with network effects include financial instrument exchanges,
payment networks, social media, and phone and other communication net-
works. Network effects can be a strong barrier to new industry entrants.

6. involves user communities that enable voluntary collabora-
tion between users of a product with generally a small amount of modera-
tion and oversight by the community host or operator.

A. Franchising
B. Crowdsourcing

(. A loyalty program
Solution:

B is correct. Generically, crowdsourcing means obtaining contributions
from multiple parties. Many digital business models incorporate or utilize
crowdsourcing as their defining feature, whereby the company creates a
service that users build, while the company simply creates rules and moder-
ates user contributions. Common examples include social media, product
reviews, open source software, and Wikis.

DEFINING THE BUSINESS MODEL

] describe key features of business models

Successful new businesses may be based on a new product or technology, but there
are many success stories based on familiar products or services and a new business
model. For example, IKEA successfully combines existing business concepts—low-cost
self-assembly furniture, modernist Scandinavian design, and big box retailing—in a
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unique and successful way. Similarly, Google did not invent online search but found
a way to improve the accuracy of search results and to generate revenues through
advertising based on user search data.

Often, successful business models are neither new nor unique but proven. Many
businesses, such as wholesalers, retailers, law firms, building contractors, banks, and
insurers, have conventional business models. Success for these firms hinges not on
business model innovation but on superior execution, skill, proprietary technology,
a strong brand, scale, scope economies, or other factors.

While there is no precise generally accepted definition of a business model, it is a
description of how a business works and includes the following:

= The customer base for the business (“who?”)

= The product or service the business offers to customers (“what?” and often
uwhy?n)

= Where is the firm selling and how do its products and services reach cus-
tomers (“where?”)

= The pricing strategy (“how much?”)

= The key assets, partners, and suppliers the business requires (“how?”)

A business model should provide enough detail so that the basic elements and

relationships are clear, without providing so much detail as to become a business plan.
A clear business model should have the elements included in Exhibit 1.

Exh 1: Business Model

What is the firm's value proposition to its target customer(s)? What is the firm's value chain?

Who are the What product(s), § Where is the How much How is the Does the firm
firm's target service(s), and firm selling? is offer pricing J§ firm organized have
customers? experience(s), How does it relative to to execute? competitive
How does the J§ does the firm reach its competitors? capabilities?
firm keep its offer? customer(s)?

customers?

What impact does the firm's business model have on its:

® Asset profile? Financial structure?

What is the
firm's
profitability?

Business Model Features

Information needed to determine the business model of public corporate issuers is
often provided in annual reports and presentations; management may even provide
its own description of the issuer’s business model. The beginning of Tesla’s annual
report provides a good example.
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EXAMPLE 1

Tesla Management’s Description of its Business

“We design, develop, manufacture, sell and lease high-performance fully
electric vehicles and energy generation and storage systems, and offer
services related to our products. We generally sell our products directly
to customers, including through our website and retail locations. We also
continue to grow our customer-facing infrastructure through a global net-
work of vehicle service centers, Mobile Service technicians, body shops,
Supercharger stations and Destination Chargers to accelerate the widespread
adoption of our products. We emphasize performance, attractive styling
and the safety of our users and workforce in the design and manufacture
of our products and are continuing to develop full self-driving technology
for improved safety. We also strive to lower the cost of ownership for our
customers through continuous efforts to reduce manufacturing costs and
by offering financial and other services tailored to our products. Our mis-
sion to accelerate the world’s transition to sustainable energy, engineering
expertise, vertically integrated business model and focus on user experience
differentiate us from other companies”

We can identify two business model elements from this paragraph.

What: “high-performance fully electric vehicles and energy generation and
storage systems, and offer services related to our products” and “emphasize
performance, attractive styling and . . . safety . . . and are continuing to develop
full self-driving technology”

Where: “sell our products directly to customers, including through our website
and retail locations. We also continue to grow our customer-facing infrastructure
through a global network of vehicle service centers, Mobile Service technicians,
body shops, Supercharger stations and Destination Chargers.”

In the quote from Tesla, it describes its products and their attributes; venues
in which it sells its products, known as sales channels or simply channels; and its
emphasis on innovation. Analysts use a business model to begin their evaluation of how
effectively it has been implemented, the company’s prospects for future success, and
understanding its implications for exposures to risks and opportunities. Management
can change an issuer’s business model or launch new businesses with distinct models
within the same company, so this must be an ongoing analysis.

Let’s explore the features of a business model further.

The Customers and the Market (“Who”)

A business model should identify target customers:

= Are there specific types, or segments, of customers served?
= Are customers other businesses (business-to-business or B2B model) or
consumers (business-to-consumer or B2C model)?

= What geographies will be served?

Tesla management’s description is silent on which customer segments it is target-
ing, most likely because its target is shifting gradually toward the mass market with
lower-cost and lower-price models. For an analyst, this type of inference can guide
inputs for financial models, such as unit and price forecasts.
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It is common in consumer markets to think of demographic segments, such as
high-income suburban families. In many cases, segmentation is even narrower and
is unique to the product or service category—for instance, “affluent early adopters of
technology with homes that support plug-in charging in countries with EV subsidies”

Business opportunities often arise because established firms may not effectively
serve—or even recognize—certain prospective customer segments. At the same time,
choices made concerning a firm’s target customers may introduce other related con-
siderations or risks to the firm, such as high barriers to entry, changes in customer
segment(s), or greater competition.

EXAMPLE 2

Segmenting Customers

Customers can be classified or segmented in numerous ways, including by
their geography, demographics, seasonal or life-cycle timing, and behavior.
Sophisticated market analytics can be used in segmenting to further break out
smaller, homogeneous markets. Such analyses help such companies as Tesla to
develop products and market them effectively.

Tesla positioned its products as the “new technology for clean energy” and
moved away from being a company that solely produced expensive, premium
electric sports cars to a company that defined what a practical, attractive, elec-
tric vehicle could look like. By targeting aspirational middle- and upper-class
consumers who not only thrive on status-seeking behavior but also seek to be
perceived to be environmentally friendly, socially and environmentally progres-
sive, and cost conscious, Tesla expanded its customer markets.

Tesla and other companies can drill down to the postal code level for their
customers and segment customers based on their social group, life-cycle stage,
and wealth. This allows companies to identify customer cohorts across geog-
raphies and combine them into larger homogeneous markets that are easier to
access and penetrate using targeted digital advertising.

Product or Service Offering (“What” and Often “Why")

The business model should define what product or service the firm offers and how,
if at all, it is different from competitor offerings by referencing the needs of its target
customers. This helps the analyst identify the addressable market for the business and
to understand key opportunities and risks. For example, there may be a high risk of
imitation or substitution. Understanding why customers buy the product or service,
or the “job” that customers are “hiring” the product or service to fulfill, can help ana-
lysts identify current and potential competitors. While trucks and railroads do not
seem like competitors, they both fulfill the same customer need: the transportation
of goods. A more thoughtful analysis would identify which types of customers and
in which scenarios customers would choose truck versus rail transportation (as well
as air and marine transportation).

Generally, business customers have straightforward needs (e.g., ship goods), are
sophisticated buyers, and are motivated to earn a profit. Consumer customers have
diverse needs that can be impossible to quantify. Some consumers purchase whichever
car is the most economical on a cost per mile basis, while others look to purchase
aesthetically pleasing, high-performance, or low-emission vehicles. Certain products
can satisfy these needs, and companies can use advertising, promotions, and product
placement in media to create these needs in the first place.
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For Tesla, management describes its products quite precisely: “high-performance
fully electric vehicles and energy generation and storage systems.” Some companies,
however, will use overly broad terms in describing their offerings and addressable
markets, overstate differentiation, or reference platforms and networks that may be
very weakly developed—all in an attempt to convince investors that everyone could
be a customer and inflate the value of the business. It is important for analysts to
scrutinize management’s assertions and supplement them with independent research.

EXAMPLE 3

Business Model Evolution: Netflix

Netflix’s evolution since its start in 1997 is a prime example of how the “what”
evolves over time. It started as a DVD rental by mail business in 1998, when the
home movie rental business was dominated by brick-and-mortar rental stores
and only 2% of the US households owned a DVD player. Netflix created and
operated a website for customers to select DVDs to rent and delivered them
through the mail. Subsequently, the company introduced a subscription model,
where customers could rent several DVDs at one time for a fixed monthly fee.
This new service disrupted the entire video rental industry.

Netflix’s direct rival at the time was Blockbuster, but it took Blockbuster
years to offer the same service as Netflix. By that time, Netflix had launched a
new business model: a subscription-based, online-streaming video platform, and
began to de-emphasize its DVD rental business. Through substantial investment
in video content and improving streaming technology, Netflix grew to millions
of monthly subscribers. The monthly subscription fee is substantially lower than
monthly cable service fees, though Netflix has increased prices significantly over
time. Netflix has differentiated its platform by producing exclusive content.

Blockbuster filed for bankruptcy in 2010 and ceased operations in 2014.

Channels (“Where”)

A firm’s channel strategy refers to “where” the firm is selling its offering; that is, how
does it reach its customers? Channel strategy usually includes two main functions:
selling the firm’s products and services (“sales and marketing”) and delivering them
to customers (“distribution” or “logistics”).

In assessing a firm’s channel strategy, it is important to distinguish between what
functions the firm can perform internally and what functions are better done by
strategic partners and suppliers. For example, many business software companies do
not install their software on customers’ systems. Instead, customers hire a third-party
consulting firm, which often provides additional ongoing services. Exhibit 2 provides
examples of the functions, assets, and firms that may be part of the channel strategy
for a firm.
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Exhibit 2: Channel Strategy: Functions vs. Assets vs. Firms

Channel Strategy

selling/display
o warehouses retailers
handling inquiries )
: retail stores wholesalers
order processing
. e sales force agents
physical distribution . :
e-commerce website franchisees
after-sale service

For companies that sell physical products, the traditional channel strategy is typically
reflected in the flow of inventory through a series of intermediaries before reaching
the final customer. Firms at each stage have their own physical facilities, and the
product is purchased and then re-sold by the intermediaries at each stage until it is
sold to the final customer.

Some companies, however, employ a direct sales strategy, selling directly to the end
customer. Direct sales is a common and longstanding channel strategy for complex or
high-margin products or services, such as medical devices, industrial equipment, and
luxury goods. It is common in B2B models where the universe of potential customers
is relatively small and easily reached. Historically, direct sales involved a significant
investment in salespeople, but this is increasingly either substituted or supplemented
with digital sales capabilities. Exhibit 3 contrasts the interactions of a traditional
channel strategy with a direct sales strategy.

Exhibit 3: Traditional Channel Strategy (Product) vs. Direct Sales Strategy

from
manufacturer

finished good

to wholesaler Direct sales

strategy

to end-customer

Often, channels are used in combination. A so-called omnichannel strategy, common
for apparel and consumer packaged goods, relies on both digital and physical channels
to complete a sale. For example, a customer might order an item online and pick it
up in a store or select an item in a store and have it delivered.

finished good
to retailer

*________.J

finished good
Traditional channel strategy
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EXAMPLE 4

Adidas

Adidas is the world’s second largest sportswear brand and combines four channels
to distribute its products: retail shops, franchise outlets, wholesale business, and
its own e-commerce. The following excerpt from its annual report summarizes
its channel strategy:

“With more than 2,500 own-retail stores, more than 15,000 mono-branded
franchise stores and more than 150,000 wholesale doors, we have an unri-
valed network of consumer touchpoints within our industry. In addition,
through our own e-commerce channel, our single biggest store available
to consumers in over 40 countries, we are leveraging a consistent global
framework.”

Source: Adidas AG Annual Report 2019 https://report.adidas-group.com/2019/en/group
-management-report-our-company/corporate-strategy/sales-and-distribution-strategy.html

The channels used by a business are material drivers of revenues and cost behav-
ior, profitability, and sensitivity to internal and external risk factors. Companies that
employ a direct sales strategy have the advantage of a close relationship to customers
and do not risk their products being shown alongside competitors on a shelf. However,
direct sales impose significant cost, an important portion of which is fixed salaries
and benefits.

How a firm’s channel strategy differs from those of its competitors is an important
factor to consider. For example, Tesla references its direct sales strategy, which is dif-
ferent from its US competitors, which sell to franchised dealers. This difference will
affect comparability of financial results between Tesla and US automakers.

Pricing (“How Much”)

A business model needs to provide sufficient detail about pricing so that the logic of
the business is clear.

= Does the firm price at a premium, at parity, or at a discount relative to
competitors?

= How do prices and costs compare?

=  How is the firm’s pricing justified in its business model?

Companies selling in markets with many competitors and little or no product dif-
ferentiation are price takers that simply receive the market price determined by supply
and demand; they are known as commodity producers. Examples of commodities
include oil and gas, pharmaceuticals that are no longer patented, and many types of
loans. Companies selling in markets with few competitors or with highly differen-
tiated products enjoy more pricing power, or the ability to maintain prices above
costs or increase prices without negatively impacting customer demand. A business
that does not have pricing power is likely to pursue a cost leadership strategy, seeking
to be the lowest-cost producer, such as discount retailers Costco and Lidl and the
low-cost airline Ryanair.

Companies charging premium prices may justify doing so by emphasizing cost
savings for customers elsewhere or by adding services for a reduced price (or free).
For example, while Tesla’s vehicles are priced at a premium, the annual report refer-
ences a lower total cost of ownership, which refers to the aggregate direct and indirect
costs associated with owning an asset over its life span. After considering government
subsidies and the lower costs of electric charging compared with petroleum, the price
is more competitive (though there is a risk of subsidies decreasing or ceasing in the
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future). This value proposition— the reduced total cost of ownership through some
combination of product capabilities, reliability, ease of maintenance and operation,
training, and so on—is common to business models in many sectors.

In some cases, however, companies do not “justify” premium pricing but, rather,
establish strong brands and distinctiveness that customers value. While some of Tesla’s
prices can be justified based on lower total costs of ownership, much of it is owed to
the aesthetic, performance, and intangible characteristics valued by customers and
created by the company and its advertising. The same is true for most premium and
luxury goods and services.

Pricing and Revenue Models

A pricing model describes how much money customers are billed for units of products
or services. There are many models because there are many ways to specify a unit of
product or service, and varying prices can be established, known as price discrimi-
nation, based on such factors as quality or grade, units sold, channel, customer size
and type, and unit cost. The objective of price discrimination is to maximize profit in
a situation where different customers have different willingness to pay. It may also be
less costly to serve certain customer segments, such as large-volume buyers.

Rather than changing list or published prices, companies often implement pricing
strategies using variable discounting, promotions, and bundles. For example, a cus-
tomer may be offered a discount that other customers are not offered, and companies
may adjust prices by changing the generosity of promotions rather than changing list
prices. Prices adjusted for these are typically referred to as net prices.

Common pricing models include the following:

= Tiered pricing: Charging different prices to different buyers, often based
on volume purchased but also based on product features (e.g., base versus
premium trims of vehicles)

= Dynamic pricing: Charging different prices at different times and for dif-
ferent types of customers depending on such variables as available supply
levels and demand. Specific examples include seasonal pricing for hotels,
where prices may be high in the summer for beachfront properties and low
in the winter, and surge pricing by ride-sharing companies Uber and Lyft, in
which prices are raised in periods of exceptionally high demand.

= Value-based pricing: Setting prices based on the value received by the
customer, which often involves estimating opportunity cost. This approach
is commonly attempted in pharmaceuticals, where, for example, the price of
a new drug that reduces the risk of stroke by 33% would reflect the savings
from avoided hospitalization and death. Such an approach leads to different
prices for different drugs since drugs vary in effectiveness and the type of
disease they treat, and the prices of hospitalizations, physician services, and
so on, that may be avoided from their use also vary by country.

= Auction/reverse auction models: These models establish prices through a
bidding process. Digital technology enables this process to be automated,
making these models feasible in new categories (e.g., Google and Baidu for
digital advertising and eBay for consumer merchandise).

Some pricing models are used by firms selling multiple or complex products:

=  Bundling refers to combining multiple products or services so that custom-
ers are incentivized or required to buy them together. Bundling can be effec-
tive, particularly for products that are complementary and that have high
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incremental profit margins and high marketing costs relative to the cost of
the product itself. Examples include phone, cable TV, and internet services
or application software with cloud-based storage.

= Razor, razorblade pricingcombines a low price on an initial purchase of
equipment (e.g., razor, printer, gaming console, diagnostic equipment) with
high-margin prices on repeat-purchase consumables associated with the
equipment (razorblades, printer ink, games, reagents). Often, companies
design the equipment to work only with their proprietary consumables.
Other companies selling generic consumables can render this pricing model
unprofitable.

= Add-on pricing applies when a customer buys additional but optional ser-
vices or product features, either at the time of purchase or during product
use. A common strategy is to seek profitable pricing on the add-on when
the customer is “captive” after the initial purchase decision has been made,
such as in-game or in-app purchases of content and features. Firms that
take this strategy too far, however, can damage customer goodwill and their
reputation.

Businesses that seek to expand their footprint quickly may select an approach in
which they use penetration pricing, or discounting willingly to build scale and mar-
ket share, albeit at the cost of margins. It can be thought of as effectively a marketing
expense to acquire customers. Examples include mobile phone providers discount-
ing smartphones and Amazon discounting its Alexa-enabled tablets, e-readers, and
speakers. However, penetration pricing can be controversial if implemented for a
long period, because regulators may see the practice as unfair or anti-competitive and
investors may question when or if the company will achieve profitability.

For digital businesses, growing a user base is often a critical objective, since the
incremental costs associated with one more customer subscription are often minimal
and the benefits can be enormous, including promotion through word of mouth and,
potentially, network effects. Trial and adoption can be encouraged through pricing
strategies that include the following:

= The pricing in a freemium business model allows customers a certain level
of usage or functionality at no charge or with ads, for example with news
content, a software application, or a game. This model is widely used in digi-
tal services with network effects when the company is seeking to scale up.

= A hidden revenue business model provides services to users at no charge
and generates revenues elsewhere. This is a common feature of both legacy
and digital business models in the media sector, with “free” content and paid
advertising. Examples can also be found in online marketplaces, where sell-
ers pay and buyers do not, and financial services with debit cards, checking
accounts, and security trading that appear free.

Some business models create value by providing an alternative to ownership and
provide use of the product without purchasing an asset or product. The simplicity of
electronic invoicing and payments and the value that businesses and investors place
on predictable, recurring revenue streams have driven the introduction of subscription
pricing models in new areas.

= Subscriptions deliver products or services—or access to them—in exchange
for recurring fees. Traditionally, the subscription model is associated with
media and utilities. However, subscription models have been extended
broadly to many sectors, notably application software and cloud computing

343



© CFA Institute. For candidate use only. Not for distribution.
344 Learning Module 7 Business Models

infrastructure. Subscription fees can be fixed, discounted for promotional
offers, tiered according to features, or based on customer usage, such as in
utilities, payment processing, and cloud computing.

= Leasing, licensing, and franchising, while all different, are also all like sub-
scriptions but involve the transfer of property or access to it rather than a
product. Leasing is typically used when the property is real estate or another
physical asset, licensing is for intellectual property, and franchising is a
more comprehensive form of licensing, in which the franchisor typically
gives the franchisee the right to sell or distribute its product or service in a
specified territory and to receive marketing and other support. Specifics on
these important but complicated forms of recurring-revenue models will be
covered in greater detail in later lessons.

The Value Proposition (Who + What + Where + How Much)

A value proposition refers to the product or service attributes valued by customers
that lead them to purchase the product and prefer one firm’s offering over those of
its competitors, given relative pricing. These vary greatly and relate to factors such
as the following:

= Product and service itself—its capability, performance, features, and style

= Service and support behind the product and service—whether it is
“high-touch” or “low-touch” customer service, depending on the require-
ments of the customer and the type of product or service, access to repairs,
spare parts, and so on

= Sale process (e.g., purchasing convenience, no-hassle returns)

= The pricing relative to competitors

Crafting a compelling value proposition requires management to carefully consider
these factors. For instance, Tesla’s value proposition goes beyond transportation: It
emphasizes the benefits of its electric propulsion system, zero emissions, and high
performance with strong and silent acceleration, as well as technological sophistica-
tion, including self-driving capabilities and other enhancements via ongoing software
upgrades. Additionally, an important part of Tesla’s value proposition is its proprietary
network of high-speed charging stations. It is a major undertaking for Tesla to build
this network in multiple countries, but doing so can provide a competitive advantage
against market entrants. Finally, Tesla has engendered significant customer loyalty
from the aesthetics of its vehicles, the personality of its founder, and word-of-mouth
marketing from customers and online influencers.

EXAMPLE 5

HD Tools Business Model

The fictional firm HD Tools sells tools. It is considering two business models,
A and B. Elements of each are presented in the following table.

Business Model A Business Model B
Customer segment = Apartment dwellers and new homeowners = Do-it-yourself/professional trades
Products = Simple, low-priced kit of tools = A full assortment of high-quality tools for

individual purchase
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Business Model A Business Model B
Channel = They do not shop at home improvement stores = They frequent large home improvement
and are likely to buy a kit online or from a stores and specialty trade distributers.

mass retailer.

Customer profile, need = They may not know what tools they need and = Their time is valuable.

may have none to start with. = They know and can differentiate between

Occasional use to do everyday repairs tools and brands.

= Heavy-use, high-quality requirement

Relative pricing = Low and affordable price point = Premium priced tools
Customer value = A single kit contains several tools they are = Will pay a premium for a tool that they
likely to need. are confident will be durable and will
= A simple and compact toolbox given limited perform
storage space
Service expectations = After-sales support is not critical, provided = After-sales support not critical, but pre-
there is an acceptable return policy fers interacting with knowledgeable staff

= Product availability important

Each of these business models is valid for its respective customer segment.
Both require distribution to disparate customer bases. However, Model A (low-
priced kits) could potentially be established at a smaller scale online or by gaining
shelf space at a handful of large retailers.

With Model A, the challenge will be to have a low-enough product cost to
generate an acceptable margin for the business. Differentiation against other
kit providers might be also achievable through better online customer reviews,
product aesthetics, a better selection of tools, or perhaps an extra feature not
offered by competitors—for example, by bundling with a selection of common
fasteners, aimed at maximizing customer convenience at a low price point.

With Model B, the more critical factor is likely to be product quality, price,
and distribution. The professional market requires tools that are of demonstrably
high quality so that their customers, who are knowledgeable, will choose them
over established rival brands. This might be difficult for a new brand, such as HD.
However, HD might be able to overcome this, with objective statements about
the quality of materials used in making the tools, their strength and durability, a
lifetime warranty and generous return policy, marketing aimed at professionals,
and working with specialist retailers to promote the product.

Businesses can be constrained in their value proposition by regulations, customers
that prioritize price above all other factors, or the firm selling a commodity product
with thin margins.

Business Organization and Capabilities

Evaluating a firm’s business model requires consideration not only of the value
proposition but also “how” the firm is structured to deliver. Specifically, what labor
and capital resources, relationships, intellectual property, and other capabilities and
assets does the firm require to execute on its business model, and will the firm need
to own them or can they be contracted for. If a firm is dependent on other firms for
critical inputs, those supplier relationships can become key elements of its strategy
and a potential risk.
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EXAMPLE 6

Both a Key Supplier and Competitor

Netflix, the digital entertainment company, sells a streaming video service through
its website and mobile applications. While it produces and licenses content, it
relies on the services provided by internet service providers, such as broadband
and wireless telecom companies, to reach its customers. Additionally, Netflix
relies on digital infrastructure companies to enable the delivery of content to its
more than 200 million subscribers globally whenever and wherever they want.
One digital infrastructure company is Amazon, which, through its Prime Video
streaming service, is also a significant competitor for Netflix.

In its annual report, Netflix noted the following under its risk factors:

“Amazon Web Services (“AWS”) provides a distributed computing infrastruc-
ture platform for business operations, or what is commonly referred to as a
“cloud” computing service. We have architected our software and computer
systems to utilize data processing, storage capabilities and other services
provided by AWS. Currently, we run the vast majority of our computing on
AWS. Given this, along with the fact that we cannot easily switch our AWS
operations to another cloud provider, any disruption of or interference with
our use of AWS would impact our operations and our business would be
adversely impacted. While the retail side of Amazon competes with us, we
do not believe that Amazon will use the AWS operation in such a manner
as to gain competitive advantage against our service, although if it were to
do so, it could harm our business”

The auto business has traditionally been organized with automakers supplied by
networks of parts manufacturers. Parts manufacturers might supply very specific
components, such as tires, or complete assemblies, such engines. There is generally
a very close relationship between automakers and their suppliers because parts or
assemblies are often custom designed for a particular vehicle. When the supplier
becomes involved at the design stage and throughout the production stage, it improves
quality and interoperability, though specificity of parts increases reliance on single
manufacturers and the risk of supply interruptions. For instance, in the wake of the
COVID-19 pandemic, undersupply of some semiconductor inputs resulted in signif-
icant supply disruptions and lost sales for automakers. In some cases, automakers
outsource vehicle production entirely, as in the case of Porsche outsourcing to Valmet
and Magna Steyr.

Tesla’s business model is different because it emphasizes vertical integration, with
in-house development and production of key components, such as batteries and
software/electronics. This requires substantial capital and effort and is therefore an
unusual choice for a new company but is consistent with Tesla’s strategy of propri-
etary technology.

The “how” aspect of a business model is also referred to as a firm’s value chain—that
is, the systems and processes in a firm that create value for its customers. The value
chain includes only those functions performed by a single firm, including functions
that are valued by customers but may not involve physical transformation or handling
the product. Note that a firm’s value chain is different from its supply chain, which
refers to the sequence of processes involved in the creation of a product, both within
and external to a firm. A supply chain includes all the steps involved in producing and
delivering a physical product to the end customer, regardless of whether those steps
are performed by a single firm. For businesses, where marketing and sales are strate-
gically critical functions, the “value proposition” includes the channels used to reach
customers, the value the firm might deliver through the sales and service functions.
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Value chain analysis provides a link between the firm’s value proposition for cus-
tomers and its profitability, as Exhibit 4 shows, and was originally conceptualized by
Porter in 1985.

Exhibit 4: Business Value Chain Components: Support and Primary

Activities

Support
Activities

Marketing
and Sales

Y

Primary Activities

These activities are core to each firm, and the extent and significance each of these
roles play in the day-to-day activities of firms depend on the scale of the business
and its operations. Additionally, the firm’s four primary “support” activities include
procurement, human resource management, technology development, and firm
infrastructure. This provides a useful starting point for evaluating the value chain of a
company, although dramatic advances in digital technology have radically changed the
way that some of these functions are carried out in many businesses. When analyzing
the value chain, each component should be evaluated by first identifying the specific
activities carried out by the firm, then estimating the value added and costs associated
with each activity, and finally identifying opportunities for competitive advantage.

Finally, a business model should reveal how the firm expects to generate a profit.
That is, how and why prices and volumes not only cover but exceed variable and
fixed costs today or in the future at a greater scale. An analyst will want to examine
margins, break-even points, and unit economics, which expresses revenues and costs
on a per-unit basis. For example, Amazon Web Services and the cloud infrastructure
business model is based on a decline over time in both unit costs and unit prices as
volumes increase and technology improves. This would be expected to create a virtuous
cycle: Lower price