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 a alpha coefficient, a measure of a portfolio’s 
“value added” return.

 ABS asset-backed securities.
 APT arbitrage pricing theory. 
 AUM assets under management.
 b beta coefficient, a measure of an asset’s 

systematic riskiness.
 C call option value. 
 CAPM capital asset pricing model.
 CAR cumulative average residuals.
 CF cash flow; CF

t
 is cash flow in period t.

 CML capital market line.
 Cov

ij
 covariance of the returns between assets i 

and j.
 D dividend per share of stock; D

t
 is dividend 

per share during period t.
 D

p
 Macaulay duration measure of portfolio p.

 DDM dividend discount model. 
 € euro currency. 
 EBIT earnings before interest and taxes.
 EBITDA earnings before interest, taxes, deprecia-

tion, and amortization.
 EMH efficient market hypothesis.
 EPS earnings per share.
 E(R) expected return; E(R

t
)is the expected 

 return during period t.
 ETY equivalent taxable yield.
 F futures or forward contract delivery price.
 FV future value.
 FVIF future value interest factor for a lump sum.
 FVIFA future value interest factor for an annuity.
 FX foreign exchange.
 GM geometric mean.
 g growth rate in earnings, dividends, or 

stock prices. 
 h hedge ratio. 
 HML value-growth (“high minus low”) risk factor.
 HPR holding period return.
 HPY holding period yield.
 I rate of inflation. E(I) is the expected rate 

of inflation.
 IR

p
 information ratio portfolio performance 

measure. 
 MBS mortgage-backed securities.

 k required rate of return. 
 £ pound (United Kingdom currency).
 NAV net asset value.
 OAS option-adjusted spread.
 P price of a share of stock or put option; P

0
 is 

the current price.
 P/BV price/book value ratio.
 P/CF price/cash flow ratio.
 P/E price/earnings ratio.
 PPP purchasing power parity.
 P/S price/sales ratio.
 PV present value.
 PVIF present value interest factor for a lump 

sum.
 PVIFA present value interest factor for an annuity.
 r

ij
 correlation coefficient between assets i 

and j.
 RFR rate of return on a risk-free asset.
 ROA return on assets.
 ROE return on equity.
 RR fraction of a firm’s earnings retained rather 

than paid out. It is equal to (I – D/E), 
where D/E is the ratio of dividends (D) to   
earnings (E).

 S
p
 Sharpe ratio portfolio performance 

measure.
 SMB size (“small minus big”) risk factor.
 SML security market line.
 Σ summation sign (capital sigma).
 s standard deviation (lowercase sigma).
 s

ij
 covariance between returns for security i 

and j.
 t tax rate or time when used as a subscript 

(e.g., D
t
 is the dividend in a year t).

 T time to expiration.
 TE tracking error.
 V value of an asset; V

j
 is the value of asset j.

 W
i
 proportion of portfolio invested in asset i.

 WACC weighted average cost of capital. 
 X option of exercise price.
 ¥ yen (Japanese currency).
 YTC yield to call.
 YTM yield to maturity.
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Preface

The pleasure of authoring a textbook comes from writing about a subject that we enjoy and
find exciting. As authors, we hope that we can pass on to the reader not only knowledge but
also the excitement that we feel for the topic. In addition, writing about investments brings an
added stimulant because the subject can affect the reader during his or her entire business
career and beyond. We hope that what readers derive from this course will help them enjoy
better lives through managing their financial resources properly.

The purpose of this book is to help you learn how to manage your money so you will
derive the maximum benefit from what you earn. To accomplish this purpose, you need to
learn about the many investment alternatives that are available today and, what is more
important, to develop a way of analyzing and thinking about investments that will remain
with you in the years ahead when new and different investment opportunities become
available.

Because of its dual purpose, the book mixes description and theory. The descriptive mate-
rial discusses available investment instruments and considers the purpose and operation of
capital markets in the United States and around the world. The theoretical portion details
how you should evaluate current investments and future opportunities to develop a portfolio
of investments that will satisfy your risk–return objectives. We feel that this marriage of theory
and practice in the exposition will serve you quite well in both your professional careers and
personal lives as investors.

Preparing this 11th edition has been challenging for at least two reasons. First, we continue
to experience rapid changes in the securities markets in terms of theory, new financial instru-
ments, innovative trading practices, and the effects of significant macroeconomic disruptions
and the numerous regulatory changes that inevitably follow. Second, capital markets are con-
tinuing to become very global in nature. Consequently, to ensure that you are prepared to
function in a global environment, almost every chapter discusses how investment practice or
theory is influenced by the globalization of investments and capital markets. This completely
integrated treatment is meant to ensure that you develop a broad mindset on investments
that will serve you well in the 21st century.

Intended Market

This text is addressed to both graduate and advanced undergraduate students who are looking
for an in-depth discussion of investments and portfolio management. The presentation of the
material is intended to be rigorous and empirical, without being overly quantitative. A proper
discussion of the modern developments in investments and portfolio theory must be rigorous.
The discussion of numerous empirical studies reflects the belief that it is essential for alterna-
tive investment theories to be exposed to the real world and be judged on the basis of how well
they help us understand and explain reality.

Key Features of the 11th Edition

When planning the 11th edition of Investment Analysis and Portfolio Management, we wanted
to retain its traditional strengths and capitalize on new developments in the investments area
to make it the most comprehensive and accessible investments textbook available. To achieve
that goal, we have made a number of modifications to this edition.
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First and foremost, we have considerably streamlined our presentation of the material from
previous editions. Most notably, we have been able to compress our treatment of these impor-
tant topics into 18 chapters, compared to the 25 chapters contained in the 10th edition.
Importantly, we have not removed any content that we consider vital to a thorough under-
standing of investment management; rather, we have condensed and rearranged our presenta-
tions in a more effective way. An example of this is the section on equity valuation and
management, which previously spanned six separate chapters but now is contained in
Chapters 8–11.

Second, the current edition maintains its unparalleled international coverage. Investing
knows no borders, and although the total integration of domestic and global investment
opportunities may seem to contradict the need for separate discussions of international issues,
it in fact makes the need for specific information on non-U.S. markets, instruments, conven-
tions, and techniques even more compelling.

Third, both technology and regulations have caused more significant changes during the
past decade in the functioning and organization of global security markets than during the
prior 50 years. Chapter 3 contains a detailed discussion of this evolution and the results for
global markets, and Chapter 2 describes how specific security innovations and asset allocation
practices have been affected by these changes.

Fourth, today’s investing environment includes derivative securities not as exotic anomalies
but as standard investment instruments. We felt that Investment Analysis and Portfolio
Management must reflect that reality. Consequently, our three chapters on derivatives
(Chapters 14–16) are written to provide the reader with an intuitive, clear discussion of the
different instruments, their markets, valuation, trading strategies, and general use as risk man-
agement and return enhancement tools.

Finally, we have updated and expanded the set of questions and problems at the end of
each chapter to provide more student practice on executing computations concerned with
more sophisticated investment problems. These problems are also available in an interactive
format through the online resource described below.

Major Content Changes in the 11th Edition

The text has been thoroughly updated for currency as well as condensed for the sake of brev-
ity. In addition to these time-related revisions, we have also made the following specific
changes to individual chapters:

Chapter 1 This introductory discussion has been revised and updated to reflect recent changes
in financial market conditions that impact the investment setting.

Chapter 2 This chapter has been completely reworked to combine the discussions of the asset
allocation process and the global security markets that had been spread over multiple chapters
in previous editions. After establishing the importance of the asset allocation decision to all
investors, we focus on the notion of global diversification and provide an updated study on
the variety of investment instruments available for the use of global investors, including global
index funds and country-specific exchange-traded funds (ETFs).

Chapter 3 Because of the continuing growth in trading volume handled by electronic commu-
nications networks (ECNs), this chapter continues to detail the significant changes in the mar-
ket as well as the results of this new environment. This includes a discussion on the continuing
changes on the NYSE during recent years. We also consider the rationale for the continuing
consolidation of global exchanges across asset classes of stocks, bonds, and derivatives. In addi-
tion, we document recent mergers and discuss several proposed and failed mergers. Finally, we
note that the corporate bond market continues to experience major changes in how and when
trades are reported and the number of bond issues involved.
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Chapter 4 This chapter contains a discussion of fundamental weighted stock and bond
indexes that use sales and earnings to weight components rather than market value. Also
included is an updated analysis of the relationship among indexes and the myriad ways
that investors can actually commit their financial capital to capture the returns on various
indexes.

Chapter 5 New studies that both support the efficient market hypothesis and provide new evi-
dence of anomalies are examined in this chapter. There is also discussion of behavioral finance
and how it explains many of the anomalies, as well as a consideration of technical analysis.
Further, we discuss the implications of the recent changes in the cost of trading (considered
in Chapter 3) on some of the empirical results of prior studies.

Chapter 6 The development of modern portfolio theory, starting with a discussion of the risk
tolerance of the investor, has been considerably revised and updated in an effort to stress the
conceptual nature of the portfolio formation process. An extensive example of global portfolio
optimization has also been included. The chapter now concludes with an intuitive discussion
of the transition from Markowitz portfolio analysis to capital market theory and the develop-
ment of the capital market line (CML).

Chapter 7 This chapter has been extensively revised to consider the topic of how asset pricing
models evolved conceptually and how they are used by investors in practice. We begin with an
extensive discussion of the capital asset pricing model (CAPM) in a more intuitive way,
including how this model represents a natural progression from modern portfolio theory. We
then describe the theory and practice of using multifactor models of risk and expected return.
The connection between the arbitrage pricing theory (APT) and empirical implementations of
the APT continues to be stressed, both conceptually and with several revised examples using
style classification data.

Chapter 8 This is the first of three entirely new chapters focusing on equity analysis and valu-
ation. We begin with a discussion of how valuation theory is used in practice. We distinguish
between valuing the equity portion of the firm (FCFE) and valuing the entire firm (FCFF).
Importantly, we show how the sustainable growth formula can be used to estimate the per-
centage of earnings that can be considered to be free cash flow. In the section on relative valu-
ation, we focus on fundamental multiples so that students will consider the underlying drivers
of value.

Chapter 9 This chapter presents a study of the top-down approach to equity analysis and
introduces new material designed to link monetary policy and interest rates to stock prices.
Most importantly, we describe the importance of the real federal funds rate, the shape of the
yield curve, and the risk premium for BBB bonds (versus Treasury bonds). Later in the chap-
ter, we discuss how the Shiller P/E ratio (also known as the cyclically adjusted price–earnings
[CAPE] ratio) is applied to the overall market.

Chapter 10 In this completely new chapter we discuss several topics that students need to
understand if they intend to enter the asset management industry as a profession. We provide
a detailed description of the IPO process, the difference between the buy-side and sell-side,
and the importance of management’s capital allocation function. The chapter ends with a dis-
cussion of how to design and deliver a persuasive stock pitch.

Chapter 11 This chapter contains an enhanced discussion of the relative merits of passive versus
active management techniques for equity portfolio management, focusing on the important role
of tracking error. Expanded material on forming risk factor–based equity portfolios has been
introduced, along with additional analysis of other equity portfolio investment strategies, includ-
ing fundamental and technical approaches, as well as a detailed description of equity style
analysis.
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Chapter 12 This is the first of two new chapters that describe the information, tools, and
techniques necessary to analyze fixed-income securities and portfolios. We begin with a dis-
cussion of the myriad bond instruments available to global investors, including traditional
fixed-coupon securities from sovereign and corporate issuers, securities issued by
government-sponsored entities (GSEs), collateralized debt obligations (CDOs), and auction-
rate securities. We then develop the intuition and mechanics for how bonds are valued
under a variety of market conditions, as well as the relationship that must exist between
bond prices and bond yields.

Chapter 13 We continue our development of the quantitative toolkit required of successful
bond investors by developing the technical concepts of implied forward rates, duration, and
convexity. In particular, we discuss the importance of the duration statistic as a measure of
price volatility in terms of both designing and managing bond portfolios. The discussion at
the end of the chapter on bond portfolio management strategies has been enhanced and
revised to include comparisons of active and passive fixed-income strategies, as well as updated
examples of how the bond immunization process functions.

Chapter 14 Expanded discussions of the fundamentals associated with using derivative securi-
ties (interpreting price quotations, basic payoff diagrams, basic strategies) are included in this
chapter. We also provide updated examples of both basic and intermediate risk management
applications using derivative positions, as well as new material on how these contracts trade
in the marketplace.

Chapter 15 New and updated examples and applications are provided throughout the chapter,
emphasizing the role that forward and futures contracts play in managing exposures to equity,
fixed-income, and foreign exchange risk. Also included is an enhanced discussion of how
futures and forward markets are structured and operate, as well as how swap contracts can
be viewed as portfolios of forward agreements.

Chapter 16 Here we expand the discussion linking valuation and applications of call and put
options in the context of investment management. The chapter contains both new and
updated examples designed to illustrate how investors use options in practice as well as a dis-
cussion of the recent changes to options markets. We also include extensive discussions of two
other ways that options can be structured into other financial arrangements: convertible bonds
and credit default swaps.

Chapter 17 This chapter includes a revised and updated discussion of the organization and
participants in the professional asset management industry. Of particular note is an exten-
sive update of the structure and strategies employed by hedge funds as well as enhanced
analysis of how private equity funds function. The discussion of ethics and regulation in
the asset management industry that concludes the chapter has also been updated and
expanded.

Chapter 18 An updated and considerably expanded application of the performance measure-
ment techniques introduced throughout the chapter is provided, including new material
regarding the calculation of both simple and risk-adjusted performance measures. The discus-
sion emphasizes the two main questions of performance measurement, as well as how the con-
cept of downside risk can be incorporated into the evaluation process and the examination of
techniques that focus on the security holdings of a manager’s portfolio rather than the returns
that the portfolio generates.

Supplement Package

Preparation of the 11th edition provided the opportunity to enhance the supplement
products offered to instructors and students who use Investment Analysis and Portfolio
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Management. The result of this examination is a greatly improved package that provides more
than just basic answers and solutions. We are indebted to the supplement writers who devoted
their time, energy, and creativity to making this supplement package the best it has ever been.

Website
The text’s Website, which can be accessed through http://login.cengage.com, includes up-to-date
teaching and learning aids for instructors. The Instructor’s Manual, Test Bank, and PowerPoint
slides are available to instructors for download. If they choose to, instructors may post, on a
password-protected site only, the PowerPoint presentation for their students.

Instructor’s Manual
The Instructor’s Manual contains a brief outline of each chapter’s key concepts and equations,
which can be easily copied and distributed to students as a reference tool.

Test Bank
The Test Bank includes an extensive set of new questions and problems and complete solu-
tions to the testing material. The Test Bank is available through Cognero, an online, fully cus-
tomizable version of the Test Bank, which provides instructors with all the tools they need to
create, author/edit, and deliver multiple types of tests. Instructors can import questions directly
from the Test Bank, create their own questions, or edit existing questions.

Solutions Manual
This manual contains all the answers to the end-of-chapter questions and solutions to end-
of-chapter problems.

Lecture Presentation Software
A comprehensive set of PowerPoint slides is available. Corresponding with each chapter is a
self-contained presentation that covers all the key concepts, equations, and examples within
the chapter. The files can be used as is for an innovative, interactive class presentation.
Instructors who have access to Microsoft PowerPoint can modify the slides in any way they
wish, adding or deleting materials to match their needs.

MindTap: Empower Your Students
MindTap is a platform that propels students from memorization to mastery. It gives you com-
plete control of your course, so you can provide engaging content, challenge every learner, and
build student confidence. Customize interactive syllabi to emphasize priority topics, then add
your own material or notes to the eBook as desired. This outcomes-driven application gives
you the tools needed to empower students and boost both understanding and performance.

Access Everything You Need in One Place Cut down on prep with the preloaded and orga-
nized MindTap course materials. Teach more efficiently with interactive multimedia, assign-
ments, quizzes, and more. Give your students the power to read, listen, and study on their
phones, so they can learn on their terms.

Empower Students to Reach Their Potential Twelve distinct metrics give you actionable
insights into student engagement. Identify topics troubling your entire class and instantly com-
municate with those struggling. Students can track their scores to stay motivated towards their
goals. Together, you can be unstoppable.

Control Your Course—And Your Content Get the flexibility to reorder textbook chapters, add
your own notes, and embed a variety of content including Open Educational Resources (OER).
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Personalize course content to your students’ needs. They can even read your notes, add their own,
and highlight key text to aid their learning.

Get a Dedicated Team, Whenever You Need Them MindTap isn’t just a tool; it’s backed by
a personalized team eager to support you. We can help set up your course and tailor it to your
specific objectives, so you’ll be ready to make an impact from day one. Know we’ll be standing
by to help you and your students until the final day of the term.
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The chapters in this section will provide a background for your study of investments by
answering the following questions:

Why do people invest?
How do you measure the returns and risks for alternative investments?
What factors should you consider when you make asset allocation decisions?
What investments are available?
How do securities markets function?
How and why are securities markets in the United States and around the world changing?
What are the major uses of security market indexes?
How can you evaluate the market behavior of common stocks and bonds?
What factors cause differences among stock and bond market indexes?

In the first chapter, we consider why an individual would invest, how to measure the rates of
return and risk for alternative investments, and what factors determine an investor’s required
rate of return on an investment. The latter point will be important when we work to under-
stand investor behavior, the markets for alternative securities, and the valuation of various
investments.

Because the ultimate decision facing an investor is the makeup of his or her portfolio,
Chapter 2 deals with the all-important asset allocation decision. As we will see, to minimize
risk, investment theory asserts the need to diversify, which leads to a discussion of the specific
steps in the portfolio management process and factors that influence the makeup of an inves-
tor’s portfolio over his or her life cycle. We also begin our exploration of investments available
for investors to select by making an overpowering case for investing globally rather than limit-
ing choices to only U.S. securities. Building on this premise, we discuss several global invest-
ment instruments used in global markets. We conclude the chapter with a review of the
historical returns and measures of risk for a number of different asset class groups.

In Chapter 3, we examine how markets work in general and then specifically focus on the
purpose and function of primary and secondary bond and stock markets. During the past two
decades, significant changes have occurred in the operation of the securities market, including
a trend toward a global capital market, electronic trading markets, and substantial worldwide
consolidation. After discussing these changes and the rapid development of new capital mar-
kets around the world, we speculate about how global markets will continue to consolidate and
will increase available investment alternatives.

Investors, market analysts, and financial theorists generally gauge the behavior of securities
markets by evaluating the return and risk implied by various market indexes and evaluate
portfolio performance by comparing a portfolio’s results to an appropriate benchmark.
Because these indexes are used to make asset allocation decisions and then to evaluate portfo-
lio performance, it is important to have a deep understanding of how they are constructed and
the numerous alternatives available. Therefore, in Chapter 4, we examine and compare a num-
ber of stock market and bond market indexes available for the domestic and global markets.

This initial section provides the framework for you to understand various securities, how to
allocate among alternative asset classes, the markets where these securities are bought and sold,
the indexes that reflect their performance, and how you might manage a collection of invest-
ments in a portfolio using index funds, which are an investable form of the security index.
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CHAP T ER 1
The Investment Setting

After you read this chapter, you should be able to answer the following questions:

Why do individuals invest?

What is an investment?

How do investors measure the rate of return on an investment?

How do investors measure the risk related to alternative investments?

What factors contribute to the rates of return that investors require on alternative investments?

What macroeconomic and microeconomic factors contribute to changes in the required rates of return for

investments?

This initial chapter discusses several topics that are basic to the subsequent chapters.

We begin by defining the term investment and discussing the returns and risks related

to investments. This leads to a presentation of how to measure the expected and his-

torical rates of returns for an individual asset or a portfolio of assets. In addition, we

consider how to measure risk not only for an individual investment but also for an

investment that is part of a portfolio.

The third section of the chapter discusses the factors that determine the required

rate of return for an individual investment. The factors discussed are those that con-

tribute to an asset’s total risk. Because most investors have a portfolio of investments,

it is necessary to consider how to measure the risk of an asset when it is a part of a

large portfolio of assets. The risk that prevails when an asset is part of a diversified

portfolio is referred to as its systematic risk.

The final section deals with what causes changes in an asset’s required rate of return

over time. Notably, changes occur because of both macroeconomic events that affect

all investment assets and microeconomic events that affect only the specific asset.

1.1 WHAT IS AN INVESTMENT?
For most of your life, you will be earning and spending money. Rarely, though, will your cur-
rent money income exactly balance with your consumption desires. Sometimes, you may have
more money than you want to spend; at other times, you may want to purchase more than
you can afford based on your current income. These imbalances will lead you either to borrow
or to save to maximize the long-run benefits from your income.

When current income exceeds current consumption desires, people tend to save the excess,
and they can do any of several things with these savings. One possibility is to put the money
under a mattress or bury it in the backyard until some future time when consumption desires
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exceed current income. When they retrieve their savings from the mattress or backyard, they
have the same amount they saved.

Another possibility is that they can give up the immediate possession of these savings for a
future larger amount of money that will be available for future consumption. This trade-off of
present consumption for a higher level of future consumption is the reason for saving. What
you do with the savings to make them increase over time is investment.1

Those who give up immediate possession of savings (that is, defer consumption) expect to
receive in the future a greater amount than they gave up. Conversely, those who consume
more than their current income (that is, borrow) must be willing to pay back in the future
more than they borrowed.

The rate of exchange between future consumption (future dollars) and current consumption
(current dollars) is the pure rate of interest. Both people’s willingness to pay this difference for
borrowed funds and their desire to receive a surplus on their savings (that is, some rate of
return) give rise to an interest rate referred to as the pure time value of money. This interest
rate is established in the capital market by a comparison of the supply of excess income avail-
able (savings) to be invested and the demand for excess consumption (borrowing) at a given
time. If you can exchange $100 of certain income today for $104 of certain income one year
from today, then the pure rate of exchange on a risk-free investment (that is, the time value of
money) is said to be 4 percent (104/100 1).

The investor who gives up $100 today expects to consume $104 of goods and services in the
future. This assumes that the general price level in the economy stays the same. This price sta-
bility has rarely been the case during the past several decades, when inflation rates have varied
from 1.1 percent in 1986 to as much as 13.3 percent in 1979, with a geometric average of
4.2 percent a year from 1970 to 2016. If investors expect a change in prices, they will require a
higher rate of return to compensate for it. For example, if an investor expects a rise in prices
(that is, he or she expects inflation) at an annual rate of 2 percent during the period of invest-
ment, he or she will increase the required interest rate by 2 percent. In our example, the investor
would require $106 in the future to defer the $100 of consumption during an inflationary period
(that is, a 6 percent nominal, risk-free interest rate will be required instead of 4 percent).

Further, if the future payment from the investment is not certain (the borrower may not be
able to pay off the loan when it is due), the investor will demand an interest rate that exceeds
the nominal risk-free interest rate. The uncertainty of the payments from an investment is the
investment risk. The additional return added to the nominal, risk-free interest rate is called a
risk premium. In our previous example, the investor would require more than $106 one year
from today to compensate for the uncertainty. As an example, if the required amount were
$110, $4 (4 percent) would be considered a risk premium.

1.1.1 Investment Defined
From our discussion, we can specify a formal definition of investment. Specifically, an invest-

ment is the current commitment of dollars for a period of time in order to derive future pay-
ments that will compensate the investor for (1) the time the funds are committed, (2) the
expected rate of inflation during this time period, and (3) the uncertainty of the future pay-
ments. The “investor” can be an individual, a government, a pension fund, or a corporation.
Similarly, this definition includes all types of investments, including investments by corpora-
tions in plant and equipment and investments by individuals in stocks, bonds, commodities,
or real estate. This text emphasizes investments by individual investors. In all cases, the inves-
tor is trading a known dollar amount today for some expected future stream of payments that
will be greater than the current dollar amount today.

1In contrast, when current income is less than current consumption desires, people borrow to make up the difference.

Although we will discuss borrowing on several occasions, the major emphasis of this text is how to invest savings.
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At this point, we have answered the questions about why people invest and what they want
from their investments. They invest to earn a return from savings due to their deferred con-
sumption. They want a rate of return that compensates them for the time period of the invest-
ment, the expected rate of inflation, and the uncertainty of the future cash flows. This return,
the investor’s required rate of return, is discussed throughout this book. A central question of
this book is how investors select investments that will give them their required rates of return.

The next section describes how to measure the expected or historical rate of return on an
investment and also how to quantify the uncertainty (risk) of expected returns. You need to
understand these techniques for measuring the rate of return and the uncertainty of these
returns to evaluate the suitability of a particular investment. Although our emphasis will be
on financial assets, such as bonds and stocks, we will refer to other assets, such as art and
antiques. Chapter 2 discusses the range of financial assets and also considers some nonfinan-
cial assets.

1.2 MEASURES OF RETURN AND RISK

The purpose of this book is to help you understand how to choose among alternative invest-
ment assets. This selection process requires that you estimate and evaluate the expected risk–
return trade-offs for the alternative investments available. Therefore, you must understand
how to measure the rate of return and the risk involved in an investment accurately. To meet
this need, in this section we examine ways to quantify return and risk. The presentation will
consider how to measure both historical and expected rates of return and risk.

We consider historical measures of return and risk because this book and other publica-
tions provide numerous examples of historical average rates of return and risk measures for
various assets, and understanding these presentations is important. In addition, these historical
results are often used by investors to estimate the expected rates of return and risk for an asset
class.

The first measure is the historical rate of return on an individual investment over the time
period the investment is held (that is, its holding period). Next, we consider how to measure
the average historical rate of return for an individual investment over a number of time peri-
ods. The third subsection considers the average rate of return for a portfolio of investments.

Given the measures of historical rates of return, we will present the traditional measures of
risk for a historical time series of returns (that is, the variance and standard deviation of the
returns over the time period examined).

Following the presentation of measures of historical rates of return and risk, we turn to esti-
mating the expected rate of return for an investment. Obviously, such an estimate contains a
great deal of uncertainty, and we present measures of this uncertainty or risk.

1.2.1 Measures of Historical Rates of Return
When you are evaluating alternative investments for inclusion in your portfolio, you will often
be comparing investments with widely different prices or lives. As an example, you might want
to compare a $10 stock that pays no dividends to a stock selling for $150 that pays dividends
of $5 a year. To properly evaluate these two investments, you must accurately compare their
historical rates of returns. A proper measurement of the rates of return is the purpose of this
section.

When we invest, we defer current consumption in order to add to our wealth so that we
can consume more in the future. Therefore, when we talk about a return on an investment,
we are concerned with the change in wealth resulting from this investment. This change in
wealth can be either due to cash inflows, such as interest or dividends, or caused by a change
in the price of the asset (positive or negative).
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If you commit $200 to an investment at the beginning of the year and you get back $220 at
the end of the year, what is your return for the period? The period during which you own an
investment is called its holding period, and the return for that period is the holding period

return (HPR). In this example, the HPR is 1.10, calculated as follows:

HPR
Ending Value of Investment

Beginning Value of Investment

$220

$200
1 10

1.1

This HPR value will always be zero or greater—that is, it can never be a negative value.
A value greater than 1.0 reflects an increase in your wealth, which means that you received a
positive rate of return during the period. A value less than 1.0 means that you suffered a
decline in wealth, which indicates that you had a negative return during the period. An HPR
of zero indicates that you lost all your money (wealth) invested in this asset.

Although HPR helps us express the change in value of an investment, investors generally
evaluate returns in percentage terms on an annual basis. This conversion to annual percentage
rates makes it easier to directly compare alternative investments that have markedly different
characteristics. The first step in converting an HPR to an annual percentage rate is to derive a
percentage return, referred to as the holding period yield (HPY). The HPY is equal to the
HPR minus 1.

HPY HPR 11.2

In our example:

HPY 1 10 1 0 10
10%

To derive an annual HPY, you compute an annual HPR and subtract 1. Annual HPR is
found by:

Annual HPR HPR1 n1.3

where:
n number of years the investment is held

Consider an investment that cost $250 and is worth $350 after being held for two years:

HPR
Ending Value of Investment

Beginning Value of Investment

$350

$250

1 40

Annual HPR 1 401 n

1 401 2

1 1832

Annual HPY 1 1832 1 0 1832

18 32%

If you experience a decline in your wealth value, the computation is as follows:

HPR
Ending Value

Beginning Value

$400

$500
0 80

HPY 0 80 1 00 0 20 20%
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A multiple-year loss over two years would be computed as follows:

HPR
Ending Value

Beginning Value

$750

$1,000
0 75

Annual HPY 0 75 1 n 0 751 2

0 866

Annual HPY 0 866 1 00 0 134 13 4%

In contrast, consider an investment of $100 held for only six months that earned a return
of $12:

HPR
$112

100
1 12 (n 0 5)

Annual HPR 1 121 5

1 122

1 2544

Annual HPY 1 2544 1 0 2544

25 44%

Note that we made some implicit assumptions when converting the six-month HPY to an
annual basis. This annualized holding period yield computation assumes a constant annual
yield for each year. In the two-year investment, we assumed an 18.32 percent rate of return
each year, compounded. In the partial year HPR that was annualized, we assumed that the
return is compounded for the whole year. That is, we assumed that the rate of return earned
during the first half of the year is likewise earned on the value at the end of the first six
months. The 12 percent rate of return for the initial six months compounds to 25.44 percent
for the full year.2 Because of the uncertainty of being able to earn the same return in the future
six months, institutions will typically not compound partial year results.

Remember one final point: The ending value of the investment can be the result of a posi-
tive or negative change in price for the investment alone (for example, a stock going from $20
a share to $22 a share), income from the investment alone, or a combination of price change
and income. Ending value includes the value of everything related to the investment.

1.2.2 Computing Mean Historical Returns
Now that we have calculated the HPY for a single investment for a single year, we want to
consider mean rates of return for a single investment and for a portfolio of investments.
Over a number of years, a single investment will likely give high rates of return during some
years and low rates of return, or possibly negative rates of return, during others. Your analysis
should consider each of these returns, but you also want a summary figure that indicates this
investment’s typical experience, or the rate of return you might expect to receive if you owned
this investment over an extended period of time. You can derive such a summary figure by com-
puting the mean annual rate of return (its HPY) for this investment over some period of time.

Alternatively, you might want to evaluate a portfolio of investments that might include sim-
ilar investments (for example, all stocks or all bonds) or a combination of investments (for
example, stocks, bonds, and real estate). In this instance, you would calculate the mean rate
of return for this portfolio of investments for an individual year or for a number of years.

2To check that you understand the calculations, determine the annual HPY for a three-year HPR of 1.50. (Answer:

14.47 percent.) Compute the annual HPY for a three-month HPR of 1.06. (Answer: 26.25 percent.)
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Single Investment Given a set of annual rates of return (HPYs) for an individual invest-
ment, there are two summary measures of return performance. The first is the arithmetic
mean return, the second is the geometric mean return. To find the arithmetic mean (AM),
the sum (Σ) of annual HPYs is divided by the number of years (n) as follows:

AM ΣHPY n1.4

where:
ΣHPY sum of annual holding period yields

An alternative computation, the geometric mean (GM), is the nth root of the product of the
HPRs for n years minus one.

GM πHPR 1 n 11.5

where:
π product of the annual holding period returns as follows:

(HPR1) (HPR2) (HPRn)

To illustrate these alternatives, consider an investment with the following data:

Year Beginning Value Ending Value HPR HPY

1 100.0 115.0 1.15 0.15

2 115.0 138.0 1.20 0.20

3 138.0 110.4 0.80 0.20

AM (0 15) (0 20) ( 0 20) 3

0 15 3

0 05 5%

GM (1 15) (1 20) (0 80) 1 3 1

(1 104)1 3 1

1 03353 1

0 03353 3 353%

Investors are typically concerned with long-term performance when comparing alternative
investments. GM is considered a superior measure of the long-term mean rate of return because
it indicates the compound annual rate of return based on the ending value of the investment ver-
sus its beginning value.3 Specifically, using the prior example, if we compounded 3.353 percent
for three years, (1.03353)3, we would get an ending wealth value of 1.104.

Although the arithmetic average provides a good indication of the expected rate of return
for an investment during a future individual year, it is biased upward if you are attempting
to measure an asset’s long-term performance. This is obvious for a volatile security. Consider,
for example, a security that increases in price from $50 to $100 during year 1 and drops back
to $50 during year 2. The annual HPYs would be:

Year Beginning Value Ending Value HPR HPY

1 50 100 2.00 1.00

2 100 50 0.50 0.50

3Note that the GM is the same whether you compute the geometric mean of the individual annual holding period

yields or the annual HPY for a three-year period, comparing the ending value to the beginning value, as discussed

earlier under annual HPY for a multiperiod case.

8 Part 1: The Investment Background



This would give an AM rate of return of:

(1 00) ( 0 50) 2 50 2
0 25 25%

This investment brought no change in wealth and therefore no return, yet the AM rate of
return is computed to be 25 percent.

The GM rate of return would be:

(2 00 0 50)1 2 1 (1 00)1 2 1
1 00 1 0%

This answer of a 0 percent rate of return accurately measures the fact that there was no change
in wealth from this investment over the two-year period.

When rates of return are the same for all years, the GM will be equal to the AM. If the
rates of return vary over the years, the GM will always be lower than the AM. The difference
between the two mean values will depend on the year-to-year changes in the rates of return.
Larger annual changes in the rates of return—that is, more volatility—will result in a greater
difference between the alternative mean values. We will point out examples of this in subse-
quent chapters.

An awareness of both methods of computing mean rates of return is important because
most published accounts of long-run investment performance or descriptions of financial
research will use both the AM and the GM as measures of average historical returns. We will
also use both throughout this book with the understanding that the AM is best used as an
expected value for an individual year, while the GM is the best measure of long-term perfor-
mance since it measures the compound annual rate of return for the asset being measured.

A Portfolio of Investments The mean historical rate of return (HPY) for a portfolio of
investments is measured as the weighted average of the HPYs for the individual investments
in the portfolio, or the overall percent change in value of the original portfolio. The weights
used in computing the averages are the relative beginning market values for each investment;
this is referred to as dollar-weighted or value-weighted mean rate of return. This technique is
demonstrated by the examples in Exhibit 1.1. As shown, the HPY is the same (9.5 percent)
whether you compute the weighted average return using the beginning market value weights
or if you compute the overall percent change in the total value of the portfolio.

Although the analysis of historical performance is useful, selecting investments for your
portfolio requires you to predict the rates of return you expect to prevail. The next section

Exhibit 1.1 Computation of Holding Period Yield for a Portfolio

Investment
Number of
Shares

Beginning
Price

Beginning
Market Value

Ending
Price

Ending Market
Value HPR HPY

Market
Weighta

Weighted
HPY

A 100,000 $10 $1,000,000 $12 $1,200,000 1.20 20% 0.05 0.01
B 200,000 20 4,000,000 21 4,200,000 1.05 5 0.20 0.01
C 500,000 30 15,000,000 33 16,500,000 1.10 10 0.75 0.075

Total $20,000,000 $21,900,000 0.095

HPR
21,900,000

20,000,000
1 095

HPY 1 095 1 0 095

9 5%

aWeights are based on beginning values.
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discusses how you would derive such estimates of expected rates of return. We recognize the
great uncertainty regarding these future expectations, and we will discuss how one measures
this uncertainty, which is referred to as the risk of an investment.

1.2.3 Calculating Expected Rates of Return
Risk is the uncertainty that an investment will earn its expected rate of return. In the examples
in the prior section, we examined realized historical rates of return. In contrast, an investor
who is evaluating a future investment alternative expects or anticipates a certain rate of return.
The investor might say that he or she expects the investment will provide a rate of return of
10 percent, but this is actually the investor’s most likely estimate, also referred to as a point
estimate. Pressed further, the investor would probably acknowledge the uncertainty of this
point estimate return and admit the possibility that, under certain conditions, the annual rate
of return on this investment might go as low as 10 percent or as high as 25 percent. The
point is, the specification of a larger range of possible returns from an investment reflects the
investor’s uncertainty regarding what the actual return will be. Therefore, a larger range of
possible returns implies that the investment is riskier.

An investor determines how certain the expected rate of return on an investment is by ana-
lyzing estimates of possible returns. To do this, the investor assigns probability values to all
possible returns. These probability values range from zero, which means no chance of the
return, to one, which indicates complete certainty that the investment will provide the speci-
fied rate of return. These probabilities are typically subjective estimates based on the historical
performance of the investment or similar investments modified by the investor’s expectations
for the future. As an example, an investor may know that about 30 percent of the time the rate
of return on this particular investment was 10 percent. Using this information along with
future expectations regarding the economy, one can derive an estimate of what might happen
in the future.

The expected return from an investment is defined as:

Expected Return
n

i 1

(Probability of Return) (Possible Return)

E(Ri) (P1)(R1) (P2)(R2) (P3)(R3) (PnRn)1.6

E(Ri)
n

i 1

(Pi)(Ri)

Let us begin our analysis of the effect of risk with an example of perfect certainty wherein the
investor is absolutely certain of a return of 5 percent. Exhibit 1.2 illustrates this situation.

Perfect certainty allows only one possible return, and the probability of receiving that return
is 1.0. Few investments provide certain returns and would be considered risk-free investments.
In the case of perfect certainty, there is only one value for PiRi:

E(Ri) (1 0)(0 05) 0 05 5%

In an alternative scenario, suppose an investor believed an investment could provide several
different rates of return depending on different possible economic conditions. As an example,
in a strong economic environment with high corporate profits and little or no inflation, the
investor might expect the rate of return on common stocks during the next year to reach as
high as 20 percent. In contrast, if there is an economic decline with a higher-than-average
rate of inflation, the investor might expect the rate of return on common stocks during the
next year to be 20 percent. Finally, with no major change in the economic environment,
the rate of return during the next year would probably approach the long-run average of
10 percent.
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The investor might estimate probabilities for each of these economic scenarios based on
past experience and the current outlook as follows:

Economic Conditions Probability Rate of Return

Strong economy, no inflation 0.15 0.20

Weak economy, above-average inflation 0.15 0.20

No major change in economy 0.70 0.10

This set of potential outcomes can be visualized as shown in Exhibit 1.3.
The computation of the expected rate of return E(Ri) is as follows:

E(Ri) (0 15)(0 20) (0 15)( 0 20) (0 70)(0 10)

0 07

Exhibit 1.2 Probability Distribution for Risk-Free Investment

Probability

1.00

0.75

0.50

0.25

0
–.05 0.0 0.05 0.10 0.15

Rate of Return

Exhibit 1.3 Probability Distribution for Risky Investment with Three Possible Rates of Return

0
–0.30

Rate of Return

Probability

–0.20 –0.10 0.0 0.10 0.20 0.30

0.20

0.40

0.60

0.80
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Obviously, the investor is less certain about the expected return from this investment than
about the return from the prior investment with its single possible return.

A third example is an investment with 10 possible outcomes ranging from 40 percent to
50 percent with the same probability for each rate of return. A graph of this set of expectations
would appear as shown in Exhibit 1.4.

In this case, there are numerous outcomes from a wide range of possibilities. The expected
rate of return E(Ri) for this investment would be:

E(Ri) (0 10)( 0 40) (0 10)( 0 30) (0 10)( 0 20) (0 10)( 0 10) (0 10)(0 0)
(0 10)(0 10) (0 10)(0 20) (0 10)(0 30) (0 10)(0 40) (0 10)(0 50)

( 0 04) ( 0 03) ( 0 02) ( 0 01) (0 00) (0 01) (0 02) (0 03)
(0 04) (0 05)

0 05

The expected rate of return for this investment is the same as the certain return discussed in
the first example; but, in this case, the investor is highly uncertain about the actual rate of
return. This would be considered a risky investment because of that uncertainty. We would
anticipate that an investor faced with the choice between this risky investment and the certain
(risk-free) case would select the certain alternative. This expectation is based on the belief that
most investors are risk averse, which means that if everything else is the same, they will select
the investment that offers greater certainty (that is, less risk).

1.2.4 Measuring the Risk of Expected Rates of Return
We have shown that we can calculate the expected rate of return and evaluate the uncer-
tainty, or risk, of an investment by identifying the range of possible returns from that
investment and assigning each possible return a weight based on the probability that it will
occur. Although the graphs help us visualize the dispersion of possible returns, most inves-
tors want to quantify this dispersion using statistical techniques. These statistical measures
allow you to compare the return and risk measures for alternative investments directly.
Two possible measures of risk (uncertainty) have received support in theoretical work on
portfolio theory: the variance and the standard deviation of the estimated distribution of
expected returns.

Exhibit 1.4 Probability Distribution for Risky Investment with 10 Possible Rates of Return

0

Rate of Return

Probability

0.500.400.300.200.100.0–0.10–0.20–0.30–0.40

0.05

0.10

0.15
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In this section, we demonstrate how variance and standard deviation measure the disper-
sion of possible rates of return around the expected rate of return. We will work with the
examples discussed earlier. The formula for variance is as follows:

Variance (σ2)
n

i 1

(Probability)
Possible
Return

Expected

Return

2

n

i 1

(Pi) Ri E(Ri)
2

1.7

Variance The larger the variance for an expected rate of return, the greater the dispersion of
expected returns and the greater the uncertainty, or risk, of the investment. The variance for
the perfect-certainty (risk-free) example would be:

(σ2)
n

i 1

Pi Ri E(Ri)
2

1 0 (0 05 0 05)2 1 0(0 0) 0

Note that, in perfect certainty, there is no variance of return because there is no deviation
from expectations and, therefore, no risk or uncertainty. The variance for the second example
would be:

(σ2)
n

i 1

Pi Ri E(Ri)
2

(0 15)(0 20 0 07)2 (0 15)( 0 20 0 07)2 (0 70)(0 10 0 07)2

0 010935 0 002535 0 00063

0 0141

Standard Deviation The standard deviation is the square root of the variance:

Standard Deviation
n

i 1

Pi Ri E(Ri)
21.8

For the second example, the standard deviation would be:

σ 0 0141

0 11874 11 874%

Therefore, when describing this investment example, you would contend that you expect a
return of 7 percent, but the standard deviation of your expectations is 11.87 percent.

A Relative Measure of Risk In some cases, an unadjusted variance or standard deviation
can be misleading. If conditions for two or more investment alternatives are not similar—that
is, if there are major differences in the expected rates of return—it is necessary to use a mea-
sure of relative variability to indicate risk per unit of expected return. A widely used relative
measure of risk is the coefficient of variation (CV), calculated as follows:

Coefficient of Variation(CV)
Standard Deviation of Returns

Expected Rate of Return

σi

E(R)

1.9
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The CV for the preceding example would be:

CV
0 11874

0 07000

1 696

This measure of relative variability and risk is used by financial analysts to compare alternative
investments with widely different rates of return and standard deviations of returns. As an
illustration, consider the following two investments:

Investment A Investment B

Expected return 0.07 0.12

Standard deviation 0.05 0.07

Comparing absolute measures of risk, investment B appears to be riskier because it has a stan-
dard deviation of 7 percent versus 5 percent for investment A. In contrast, the CV figures
show that investment B has less relative variability or lower risk per unit of expected return
because it has a substantially higher expected rate of return:

CVA
0 05

0 07
0 714

CVB
0 07

0 12
0 583

1.2.5 Risk Measures for Historical Returns
To measure the risk for a series of historical rates of returns, we use the same measures as for
expected returns (variance and standard deviation) except that we consider the historical hold-
ing period yields (HPYs) as follows:

σ
2

n

i 1

HPYi E(HPY) 2 n1.10

where:
σ
2 variance of the series

HPYi holding period yield during period i
E(HPY) expected value of the holding period yield that is equal to the arithmetic mean

(AM) of the series
n number of observations

The standard deviation is the square root of the variance. Both measures indicate how much
the individual HPYs over time deviated from the expected value of the series. An example
computation is contained in the appendix to this chapter. As is shown in subsequent chap-
ters where we present historical rates of return for alternative asset classes, presenting the
standard deviation as a measure of risk (uncertainty) for the series or asset class is fairly
common.

1.3 DETERMINANTS OF REQUIRED RATES OF RETURN

In this section, we continue our discussion of factors that you must consider when selecting
securities for an investment portfolio. You will recall that this selection process involves find-
ing securities that provide a rate of return that compensates you for (1) the time value of
money during the period of investment, (2) the expected rate of inflation during the period,
and (3) the risk involved.
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The summation of these three components is called the required rate of return. This is the
minimum rate of return that you should accept from an investment to compensate you for
deferring consumption. Because of the importance of the required rate of return to the total
investment selection process, this section contains a discussion of the three components and
what influences each of them.

The analysis and estimation of the required rate of return are complicated by the behavior
of market rates over time. First, a wide range of rates is available for alternative investments at
any point in time. Second, the rates of return on specific assets change dramatically over time.
Third, the difference between the rates available (that is, the spread) on different assets
changes over time.

The yield data in Exhibit 1.5 for alternative bonds demonstrate these three characteristics.
First, even though all these securities have promised returns based upon bond contracts, the
promised annual yields during any year differ substantially. As an example, during 2009 the
average yields on alternative assets ranged from 0.15 percent on T-bills to 7.29 percent for
Baa corporate bonds. Second, the changes in yields for a specific asset are shown by the
three-month Treasury bill rate that went from 4.48 percent in 2007 to 0.15 percent in 2009.
Third, an example of a change in the difference between yields over time (referred to as a
spread) is shown by the Baa–Aaa spread.4 The yield spread in 2007 was 91 basis points
(6.47–5.56), but the spread in 2009 increased to 198 basis points (7.29–5.31). (A basis point is
0.01 percent.)

Because differences in yields result from the riskiness of each investment, you must include
and understand the risk factors that affect the required rates of return. Because the required
returns on all investments change over time, and because large differences separate individual
investments, you need to be aware of the several components that determine the required rate
of return, starting with the risk-free rate. In this chapter we consider the three components of
the required rate of return and briefly discuss what affects these components. The presentation
in Chapter 8 on valuation theory will discuss the factors that affect these components in
greater detail.

1.3.1 The Real Risk-Free Rate
The real risk-free rate (RRFR) is the basic interest rate, assuming no inflation and no uncer-
tainty about future flows. An investor in an inflation-free economy who knew with certainty
what cash flows he or she would receive at what time would demand the RRFR on an invest-
ment. Earlier, we called this the pure time value of money because the only sacrifice the

Exhibit 1.5 Promised Yields on Alternative Bonds

Type of Bond 2004 2005 2006 2007 2008 2009 2010

U.S. government 3-month Treasury bills 0.14% 3.16% 4.73% 4.48% 1.37% 0.15% 0.14%
U.S. government 10-year bonds 3.22 3.93 4.77 4.94 3.66 3.26 3.22
Aaa corporate bonds 4.94 5.24 5.59 5.56 5.63 5.31 4.94
Baa corporate bonds 6.04 6.06 6.48 6.47 7.44 7.29 6.04

Source: Federal Reserve Bulletin, various issues.

4Bonds are rated by rating agencies based upon the credit risk of the securities, that is, the probability of default. Aaa

is the top rating Moody’s (a prominent rating service) gives to bonds with almost no probability of default. (Only

U.S. Treasury bonds are considered to be of higher quality.) Baa is a lower rating Moody’s gives to bonds of generally

high quality that have some possibility of default under adverse economic conditions.
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investor made was deferring the use of the money for a period of time. This RRFR of interest
is the price charged for the risk-free exchange between current goods and future goods.

Two factors, one subjective and one objective, influence this exchange price. The subjective
factor is the time preference of individuals for the consumption of income. When individuals
give up $100 of consumption this year, how much consumption do they want a year from now
to compensate for that sacrifice? The strength of the human desire for current consumption
influences the rate of compensation required. Time preferences vary among individuals, and
the market creates a composite rate that includes the preferences of all investors. This compos-
ite rate changes gradually over time because it is influenced by all the investors in the econ-
omy, whose changes in preferences may offset one another.

The objective factor that influences the RRFR is the set of investment opportunities avail-
able in the economy. The investment opportunities available are determined in turn by the
long-run real growth rate of the economy. A rapidly growing economy produces more and bet-
ter opportunities to invest funds and experience positive rates of return. A change in the econ-
omy’s long-run real growth rate causes a change in all investment opportunities and a change
in the required rates of return on all investments. Just as investors supplying capital should
demand a higher rate of return when growth is higher, those looking to borrow funds to invest
should be willing and able to pay a higher rate of return to use the funds for investment
because of the higher growth rate and better opportunities. Thus, a positive relationship exists
between the real growth rate in the economy and the RRFR.

1.3.2 Factors Influencing the Nominal Risk-Free Rate (NRFR)
Earlier, we observed that an investor would be willing to forgo current consumption in order
to increase future consumption at a rate of exchange called the risk-free rate of interest. This
rate of exchange was measured in real terms because we assume that investors want to
increase the consumption of actual goods and services rather than consuming the same
amount that had come to cost more money. Therefore, when we discuss rates of interest, we
need to differentiate between real rates of interest that adjust for changes in the general price
level, as opposed to nominal rates of interest that are stated in money terms. That is, nominal
rates of interest that prevail in the market are determined by real rates of interest, plus factors
that will affect the nominal rate of interest, such as the expected rate of inflation and the mon-
etary environment.

Notably, the variables that determine the RRFR change only gradually because we are con-
cerned with long-run real growth. Therefore, you might expect the required rate on a risk-free
investment to be quite stable over time. As discussed in connection with Exhibit 1.5, rates on
three-month T-bills were not stable over the period from 2004 to 2010. This is demonstrated
with additional observations in Exhibit 1.6, which contains promised yields on T-bills for the
period 1987–2016.

Investors view T-bills as a prime example of a default-free investment because the govern-
ment has unlimited ability to derive income from taxes or to create money from which to pay
interest. Therefore, one could expect that rates on T-bills should change only gradually. In fact,
the data in Exhibit 1.6 show a highly erratic pattern. Specifically, yields increased from 4.64
percent in 1999 to 5.82 percent in 2000 before declining by over 80 percent in three years to
1.01 percent in 2003, followed by an increase to 4.73 percent in 2006, and concluding at 0.20
percent in 2016. Clearly, the nominal rate of interest on a default-free investment is not stable
in the long run or the short run, even though the underlying determinants of the RRFR are
quite stable because two other factors influence the nominal risk-free rate (NRFR): (1) the rel-
ative ease or tightness in the capital markets and (2) the expected rate of inflation.

Conditions in the Capital Market You will recall from prior courses in economics and
finance that the purpose of capital markets is to bring together investors who want to invest
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savings with companies that need capital to expand or to governments that need to finance
budget deficits. The cost of funds at any time (the interest rate) is the price that equates the
current supply and demand for capital. Beyond this long-run equilibrium, there are short-run
changes in the relative ease or tightness in the capital market caused by temporary disequilib-
rium in the supply and demand of capital.

As an example, disequilibrium could be caused by an unexpected change in monetary pol-
icy (for example, a change in the target federal funds rate) or fiscal policy (for example, a
change in the federal deficit). Such changes will produce a change in the NRFR of interest,
but the change should be short-lived because, in the longer run, the higher or lower interest
rates will affect capital supply and demand. As an example, an increase in the federal deficit
caused by an increase in government spending (easy fiscal policy) will increase the demand
for capital and lead to an increase in interest rates. In turn, this increase in interest rates
should cause an increase in savings and a decrease in the demand for capital by corporations
or individuals. These changes in market conditions should bring rates back to the long-run
equilibrium, which is based on the long-run growth rate of the economy.

Expected Rate of Inflation Previously, it was noted that if investors expect an increase in
the inflation rate during the investment period, they will require the rate of return to include
compensation for the expected rate of inflation. Assume that you require a 4 percent real rate
of return on a risk-free investment, but you expect prices to increase by 3 percent during the
investment period. In this case, you should increase your required rate of return by this
expected rate of inflation to about 7 percent [(1.04 1.03) 1]. If you do not increase your
required return, the $104 you receive at the end of the year will represent a real return of
about 1 percent, not 4 percent. Because prices have increased by 3 percent during the year,
what previously cost $100 now costs $103, so you can consume only about 1 percent more at
the end of the year [($104/$103) 1]. If you had required a 7.12 percent nominal return, your
real consumption could have increased by 4 percent [($107.12/$103) 1]. Therefore, an
investor’s nominal required rate of return on a risk-free investment should be:

NRFR (1 RRFR) (1 Expected Rate of Inflation) 11.11

Exhibit 1.6 Three-Month Treasury Bill Yields and Rates of Inflation

Year 3-Month T-bills (%) Rate of Inflation (%) Year 3-Month T-bills (%) Rate of Inflation (%)

1987 5.78 4.40 2002 1.61 2.49
1988 6.67 4.40 2003 1.01 1.87
1989 8.11 4.65 2004 1.37 3.26
1990 7.50 6.11 2005 3.16 3.42
1991 5.38 3.06 2006 4.73 2.54
1992 3.43 2.90 2007 4.48 4.08
1993 3.33 2.75 2008 1.37 0.09
1994 4.25 2.67 2009 0.15 2.72
1995 5.49 2.54 2010 0.14 1.50
1996 5.01 3.32 2011 0.04 2.96
1997 5.06 1.70 2012 0.06 1.74
1998 4.78 1.61 2013 0.02 1.51
1999 4.64 2.70 2014 0.02 0.76
2000 5.82 3.40 2015 0.02 0.73
2001 3.40 1.55 2016 0.20 2.07

Source: Federal Reserve Bulletin, various issues; Economic Report of the President, various issues.
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Rearranging the formula, you can calculate the RRFR of return on an investment as follows:

RRFR
(1 NRFR of Return)

(1 Rate of Inflation)
11.12

To see how this works, assume that the nominal return on U.S. government T-bills was 9 percent
during a given year, when the rate of inflation was 5 percent. In this instance, the RRFR of return
on these T-bills was 3.8 percent, as follows:

RRFR (1 0 09) (1 0 05) 1

1 038 1

0 038 3 8%

Clearly, the nominal rate of interest on a risk-free investment is not a good estimate of the
RRFR because the nominal rate can change dramatically in the short run in reaction to tempo-
rary ease or tightness in the capital market or because of changes in the expected rate of infla-
tion. As indicated in Exhibit 1.6, the significant changes in the average yield on T-bills
typically were related to large changes in the rates of inflation.

The Common Effect All the factors discussed thus far regarding the required rate of return
affect all investments equally. Whether the investment is in stocks, bonds, real estate, or
machine tools, if the expected rate of inflation increases from 2 percent to 6 percent, the inves-
tor’s required rate of return for all investments should increase by 4 percent. Similarly, if a
decline in the expected real growth rate of the economy causes a decline in the RRFR of 1 per-
cent, the required return on all investments should decline by 1 percent.

1.3.3 Risk Premium
A risk-free investment was defined as one for which the investor is certain of the amount and
timing of the expected returns. The returns from most investments do not fit this pattern. An
investor typically is not completely certain of the income to be received or when it will
be received. Investments can range in uncertainty from basically risk-free securities, such as
T-bills, to highly speculative investments, such as the common stock of small companies
engaged in high-risk enterprises.

Most investors require higher rates of return on investments if they perceive that there is
any uncertainty about the expected rate of return. This increase in the required rate of return
over the NRFR is the risk premium (RP). Although the required risk premium represents a
composite of all uncertainty, it is possible to consider several fundamental sources of uncer-
tainty. In this section, we identify and discuss briefly the major sources of uncertainty, includ-
ing: (1) business risk, (2) financial risk (leverage), (3) liquidity risk, (4) exchange rate risk, and
(5) country (political) risk.

Business risk is the uncertainty of income flows caused by the nature of a firm’s business.
The less certain the income flows of the firm, the less certain the income flows to the investor.
Therefore, the investor will demand a risk premium that is based on the uncertainty caused by
the basic business of the firm. As an example, a retail food company would typically experi-
ence stable sales and earnings growth over time and would have low business risk compared
to a firm in the auto or airline industry, where sales and earnings fluctuate substantially over
the business cycle, implying high business risk.

Financial risk is the uncertainty introduced by the method by which the firm finances its
investments. If a firm uses only common stock to finance investments, it incurs only business
risk. If a firm borrows money to finance investments, it must pay fixed financing charges (in
the form of interest to creditors) prior to providing income to the common stockholders, so
the uncertainty of returns to the equity investor increases. This increase in uncertainty because

18 Part 1: The Investment Background



of fixed-cost financing is called financial risk or financial leverage, and it causes an increase in
the stock’s risk premium. For an extended discussion on this, see Brigham (2010).

Liquidity risk is the uncertainty introduced by the secondary market for an investment.
When an investor acquires an asset, he or she expects that the investment will mature (as
with a bond) or that it will be salable to someone else. In either case, the investor expects to
be able to convert the security into cash and use the proceeds for current consumption or
other investments. The more difficult it is to make this conversion to cash, the greater the
liquidity risk. An investor must consider two questions when assessing the liquidity risk of an
investment: How long will it take to convert the investment into cash? How certain is the price
to be received? Similar uncertainty faces an investor who wants to acquire an asset: How long
will it take to acquire the asset? How uncertain is the price to be paid?5

For example, a U.S. government Treasury bill has almost no liquidity risk because it can be
bought or sold in seconds at a price almost identical to the quoted price. In contrast, examples
of illiquid investments include a work of art, an antique, or a parcel of real estate in a remote
area. Such investments may require a long time to find a buyer and the selling prices could
vary substantially from expectations. Evaluating liquidity risk is critical when investing in for-
eign securities depending on the country and the liquidity of its stock and bond markets.

Exchange rate risk is the uncertainty of returns to an investor who acquires securities
denominated in a currency different from his or her own. This risk is becoming greater as
investors buy and sell assets from around the world, as opposed to only assets within their
own countries. A U.S. investor who buys Japanese stock denominated in yen must consider
not only the uncertainty of the return in yen but also any change in the exchange value of
the yen relative to the U.S. dollar. That is, in addition to considering the foreign firm’s busi-
ness and financial risk and the security’s liquidity risk, you must consider the additional uncer-
tainty of the return on this Japanese stock when it is converted from yen to U.S. dollars.

As an example of exchange rate risk, assume that you buy 100 shares of Mitsubishi Electric
at 1,050 yen when the exchange rate is 105 yen to the dollar. The dollar cost of this investment
would be about $10.00 per share (1,050/105). A year later you sell the 100 shares at 1,200 yen
when the exchange rate is 115 yen to the dollar. When you calculate the HPY in yen, you find
the stock has increased in value by about 14 percent (1,200/1,050) 1, but this is the HPY for
a Japanese investor. A U.S. investor receives a much lower rate of return because during this
period the yen has weakened relative to the dollar by about 9.5 percent (that is, it requires
more yen to buy a dollar—115 versus 105). At the new exchange rate, the stock is worth
$10.43 per share (1,200/115). Therefore, the return to you as a U.S. investor would be only
about 4 percent ($10.43/$10.00) versus 14 percent for the Japanese investor. The difference in
return for the Japanese investor and U.S. investor is caused by exchange rate risk—that is, the
decline in the value of the yen relative to the dollar. Clearly, the exchange rate could have gone
in the other direction, the dollar weakening against the yen—for example, assume the
exchange rate declined from 105 yen to 95 yen to the dollar. In this case, as a U.S. investor,
you would have experienced the 14 percent return measured in yen, as well as a currency
gain from the exchange rate change that you should compute.6

The more volatile the exchange rate between two countries, the less certain you would be
regarding the exchange rate, the greater the exchange rate risk, and the larger the exchange
rate risk premium you would require. For an analysis of pricing this risk, see Jorion (1991).

5You will recall from prior courses that the overall capital market is composed of the primary market and the second-

ary market. Securities are initially sold in the primary market, and all subsequent transactions take place in the sec-

ondary market. These concepts are discussed in Chapter 3.
6At the new exchange rate, the value of the stock in dollars is $12.63 (1,200/95), which implies a dollar return of

about 26 percent and a return of 14 percent in yen plus about 12 percent from the currency gain.
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There can also be exchange rate risk for a U.S. firm that is extensively multinational
in terms of sales and expenses. In this case, the firm’s foreign earnings can be affected
by changes in the exchange rate. As will be discussed, this risk can generally be hedged
at a cost.

Country risk, also called political risk, is the uncertainty of returns caused by the possibil-
ity of a major change in the political or economic environment of a country. The United
States is acknowledged to have the smallest country risk in the world because its political
and economic systems are the most stable. During the spring of 2017, prevailing examples
of political risk included the development of nuclear weapons in North Korea that threat-
ened South Korea and Japan, chemical attacks in Syria against its own citizens and sanc-
tioned by Russia, and Chinese attempts to colonize small islands in the South China Sea. In
addition, deadly earthquakes in Japan have disturbed numerous global corporations and the
currency markets. When you invest in countries that have unstable political or economic
systems, you must add a country risk premium when determining their required rates of
return.

When investing globally (which is emphasized throughout the book, based on a discussion
in Chapter 2), investors must consider these additional uncertainties. How liquid are the sec-
ondary markets for stocks and bonds in the country? Are any of the country’s securities traded
on major stock exchanges in the United States, London, Tokyo, or Germany? What will hap-
pen to exchange rates during the investment period? What is the probability of a political or
economic change that will adversely affect your rate of return? Exchange rate risk and country
risk differ among countries. A good measure of exchange rate risk would be the absolute vari-
ability of a country’s exchange rate relative to a composite exchange rate. The analysis of
country risk is much more subjective and is generally based on the history and current politi-
cal environment of the country.

This discussion of risk components can be considered a security’s fundamental risk because
it deals with the intrinsic factors that should affect a security’s volatility of returns over time.
In subsequent discussion, the standard deviation of returns for a security is referred to as a
measure of the security’s total risk, which considers only the individual stock—that is, the
stock is not considered as part of a portfolio.

Risk Premium f (Business Risk, Financial Risk, Liquidity Risk, ExchangeRateRisk,Country Risk)

1.3.4 Risk Premium and Portfolio Theory
An alternative view of risk has been derived from extensive work in portfolio theory and capi-
tal market theory by Markowitz (1952, 1959) and Sharpe (1964). These theories are dealt with
in greater detail in Chapters 6 and 7, but their impact on a stock’s risk premium should be
mentioned briefly at this point. These prior works by Markowitz and Sharpe indicated that
investors should use an external market measure of risk. Under a specified set of assumptions,
all rational, profit-maximizing investors want to hold a completely diversified market portfolio
of risky assets, and they borrow or lend to arrive at a risk level that is consistent with their risk
preferences. Under these conditions, these authors showed that the relevant risk measure for
an individual asset is its comovement with the market portfolio. This comovement, which is
measured by an asset’s covariance with the market portfolio, is referred to as an asset’s system-

atic risk, which is the portion of an individual asset’s total variance that is attributable to the
variability of the total market portfolio. In addition, individual assets have variance that is
unrelated to the market portfolio (the asset’s nonmarket variance) that is due to the asset’s
unique features. This nonmarket variance is called unsystematic risk, and it is generally consid-
ered unimportant because it is eliminated in a large, diversified portfolio. Therefore, under
these assumptions, the risk premium for an individual earning asset is a function of the asset’s
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systematic risk with the aggregate market portfolio of risky assets. The measure of an asset’s sys-
tematic risk is referred to as its beta:

Risk Premium f (Systematic Market Risk)

1.3.5 Fundamental Risk versus Systematic Risk
Some might expect a conflict between the market measure of risk (systematic risk) and the
fundamental determinants of risk (business risk, and so on). A number of studies have exam-
ined the relationship between the market measure of risk (systematic risk) and accounting
variables used to measure the fundamental risk factors, such as business risk, financial risk,
and liquidity risk. The authors of these studies (especially Thompson, 1976) have generally
concluded that a significant relationship exists between the market measure of risk and the fun-
damental measures of risk. Therefore, the two measures of risk can be complementary. This
consistency seems reasonable because one might expect the market measure of risk to reflect
the fundamental risk characteristics of the asset. For example, you might expect a firm that
has high business risk and financial risk to have an above-average beta. At the same time, as
we discuss in Chapters 6 and 7, a firm that has a high level of fundamental risk and a large
standard deviation of returns can have a lower level of systematic risk simply because the var-
iability of its earnings and its stock price is not related to the aggregate economy or the aggre-
gate market; that is, a large component of its total risk is due to unique unsystematic risk.
Therefore, one can specify the risk premium for an asset as either:

Risk Premium f (Business Risk, Financial Risk, Liquidity Risk, ExchangeRateRisk,Country Risk)

or

Risk Premium f (Systematic Market Risk)

1.3.6 Summary of Required Rate of Return
The overall required rate of return on alternative investments is determined by three variables:
(1) the economy’s RRFR, which is influenced by the investment opportunities in the economy
(that is, the long-run real growth rate); (2) variables that influence the NRFR, which include
short-run ease or tightness in the capital market and the expected rate of inflation. Notably,
these variables, which determine the NRFR, are the same for all investments; and (3) the risk
premium on the investment. In turn, this risk premium can be related to fundamental factors,
including business risk, financial risk, liquidity risk, exchange rate risk, and country risk, or it
can be a function of an asset’s systematic market risk (beta).

Measures and Sources of Risk In this chapter, we have examined both measures and
sources of risk arising from an investment. The measures of market risk for an investment are:

Variance of rates of return
Standard deviation of rates of return
Coefficient of variation of rates of return (standard deviation/means)
Covariance of returns with the market portfolio (beta)

The sources of fundamental risk are:

Business risk
Financial risk
Liquidity risk
Exchange rate risk
Country risk
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1.4 RELATIONSHIP BETWEEN RISK AND RETURN

Previously, we showed how to measure the risk and rates of return for alternative investments
and we discussed what determines the rates of return that investors require. This section dis-
cusses the risk-return combinations that might be available at a point in time and illustrates
the factors that cause changes in these combinations.

Exhibit 1.7 graphs the expected relationship between risk and return. It shows that investors
increase their required rates of return as perceived risk (uncertainty) increases. The line that
reflects the combination of risk and return available on alternative investments is referred to
as the security market line (SML). The SML reflects the risk-return combinations available
for all risky assets in the capital market at a given time. Investors would select investments
that are consistent with their risk preferences; some would consider only low-risk investments,
whereas others welcome high-risk investments.

Beginning with an initial SML, three changes in the SML can occur. First, individual invest-
ments can change positions on the SML because of changes in the perceived risk of the invest-
ments. Second, the slope of the SML can change because of a change in the attitudes of investors
toward risk; that is, investors can change the returns they require per unit of risk. Third, the SML
can experience a parallel shift due to a change in the RRFR or the expected rate of inflation—that
is, anything that can change in the NRFR. These three possibilities are discussed in this section.

1.4.1 Movements along the SML
Investors place alternative investments somewhere along the SML based on their perceptions of
the risk of the investment. Obviously, if an investment’s risk changes due to a change in one of
its fundamental risk sources (business risk, financial risk and such), it will move along (up or
down) the SML. For example, if a firm increases its financial risk by selling a large bond issue
that increases its financial leverage, investors will perceive its common stock as riskier and the
stock will move up the SML to a higher risk position implying that investors will require a higher
rate of return. As the common stock becomes riskier, it changes its position on the SML. Any
change in an asset that affects one or several of its fundamental risk factors or its market risk
(that is, its beta) will cause the asset to move along the SML, as shown in Exhibit 1.8. Note that
the SML does not change; only the positions of specific assets on the SML change.

Exhibit 1.7 Relationship between Risk and Return
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1.4.2 Changes in the Slope of the SML
The slope of the SML indicates the return per unit of risk required by all investors. Assuming
a straight line, it is possible to select any point on the SML and compute a risk premium (RP)
for an asset through the equation:

RPi E(Ri) NRFR1.13

where:
RPi risk premium for asset i

E(Ri) expected return for asset i
NRFR nominal return on a risk-free asset

If a point on the SML is identified as the portfolio that contains all the risky assets in the mar-
ket (referred to as the market portfolio), it is possible to compute a market RP as follows:

RPm E(Rm) NRFR1.14

where:
RPm risk premium on the market portfolio

E(Rm) expected return on the market portfolio
NRFR nominal return on a risk-free asset

This market RP is not constant because the slope of the SML changes over time. Although we
do not understand completely what causes these changes in the slope, we do know that there
are changes in the yield differences between assets with different levels of risk even though the
inherent risk differences are relatively constant.

These differences in yields are referred to as yield spreads, and these yield spreads change
over time. As an example, if the yield on a portfolio of Aaa-rated bonds is 6.50 percent, and
the yield on a portfolio of Baa-rated bonds is 8.00 percent, we would say that the yield spread
is 1.50 percent. This 1.50 percent is referred to as a credit risk premium because the Baa-rated
bond is considered to have higher credit risk—that is, it has a higher probability of default.
This Baa–Aaa yield spread is not constant over time, as shown by the substantial volatility in
the yield spreads shown in Exhibit 1.9.

Although the underlying business and financial risk characteristics for the portfolio of bonds
in the Aaa-rated bond index and the Baa-rated bond index would probably not change dramati-
cally over time, it is clear from the time-series plot in Exhibit 1.9 that the difference in yields
(that is, the yield spread that reflects credit risk) has experienced increases of more than

Exhibit 1.8 Changes in the Required Rate of Return Due to Movements along the SML
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100 basis points (1 percent) in a short period of time (for example, increases in 1974–1975
and 1981–1983, an increase of over 200 basis points 2001–2002, an increase of over 500
basis points in 2008–2009, and subsequent dramatic declines in yield spread during 1975,
1983–1984, 2003–2004, and the second half of 2009). Such significant changes in the yield
spread during a period when there is no major change in the fundamental risk characteris-
tics of Baa bonds relative to Aaa bonds would imply a change in the market RP. Specifically,
although the intrinsic financial risk characteristics of the bonds remain relatively constant,
investors changed the yield spreads (that is, the credit risk premiums) they demand to accept
this difference in financial risk.

This change in the RP implies a change in the slope of the SML. Such a change is shown in
Exhibit 1.10. The exhibit assumes an increase in the market risk premium, which means an
increase in the slope of the market line. Such a change in the slope of the SML (the market
risk premium) will affect the required rate of return for all risky assets. Irrespective of where
an investment is on the original SML, its required rate of return will increase by different
amounts, although its intrinsic risk characteristics remain unchanged.

1.4.3 Changes in Capital Market Conditions or
Expected Inflation
The graph in Exhibit 1.11 shows what happens to the SML when there are changes in one
or more of the following factors: (1) expected real growth in the economy, (2) capital mar-
ket conditions, or (3) the expected rate of inflation. For example, an increase in expected
real growth, temporary tightness in the capital market, or an increase in the expected rate
of inflation will cause the SML to experience a parallel shift upward as shown in

Exhibit 1.9 Barclays Capital U.S. Credit Monthly Yield Spreads in Basis Points (U.S. Credit Aaa–U.S. Credit

Baa) January 1973–December 2010
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Exhibit 1.11. The parallel shift occurs because changes in one or more of expected real
growth or changes in capital market conditions or a change in the expected rate of infla-
tion affect the economy’s nominal risk-free rate (NRFR) that impacts all investments, irre-
spective of their risk levels.

Exhibit 1.10 Change in Market Risk Premium
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Exhibit 1.11 Capital Market Conditions, Expected Inflation, and the Security Market Line
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1.4.4 Summary of Changes in the Required Rate of Return
The relationship between risk and the required rate of return for an investment can change in
three ways:

1. A movement along the SML demonstrates a change in the risk characteristics of a specific
investment, such as a change in its business risk, its financial risk, or its systematic risk (its
beta). This change affects only the individual investment.

2. A change in the slope of the SML occurs in response to a change in the attitudes of investors
toward risk. Such a change demonstrates that investors want either higher or lower rates of
return for the same intrinsic risk. This is also described as a change in the market risk pre-
mium (Rm NRFR). A change in the market risk premium will affect all risky investments.

3. A shift in the SML reflects a change in expected real growth, a change in market condi-
tions (such as ease or tightness of money), or a change in the expected rate of inflation.
Again, such a change will affect all investments.

SUMMARY
The purpose of this chapter is to provide background
that can be used in subsequent chapters. To achieve
that goal, we covered several topics:

We discussed why individuals save part of their
income and why they decide to invest their sav-
ings. We defined investment as the current com-
mitment of these savings for a period of time to
derive a rate of return that compensates for the
time involved, the expected rate of inflation, and
the uncertainty of the investment returns.
We examined ways to quantify historical return
and risk to help analyze alternative investment
opportunities. We considered two measures of
mean return (arithmetic and geometric) and
applied these to a historical series for an individual
investment and to a portfolio of investments dur-
ing a period of time.
We considered the concept of uncertainty and
alternative measures of risk (the variance, standard
deviation, and a relative measure of risk—the coef-
ficient of variation).
Before discussing the determinants of the required
rate of return for an investment, we noted that the
estimation of the required rate of return is compli-
cated because the rates on individual investments
change over time, because there is a wide range of
rates of return available on alternative investments,

and because the differences between required
returns on alternative investments (for example,
the yield spreads) likewise change over time.
We examined the specific factors that determine
the required rate of return: (1) the real risk-free
rate, which is based on the real rate of growth in
the economy, (2) the nominal risk-free rate,
which is influenced by capital market conditions
and the expected rate of inflation, and (3) a risk
premium, which is a function of fundamental fac-
tors, such as business risk, or the systematic risk
of the asset relative to the market portfolio (that
is, its beta).
We discussed the risk-return combinations avail-
able on alternative investments at a point in time
(illustrated by the SML) and the three factors that
can cause changes in this relationship. First, a
change in the inherent risk of an individual invest-
ment (that is, its fundamental risk or market risk)
will cause a movement along the SML. Second, a
change in investors’ attitudes toward risk will
cause a change in the required return per unit of
risk—that is, a change in the market risk premium
caused by a change in the slope of the SML.
Finally, a change in expected real growth, in capital
market conditions, or in the expected rate of infla-
tion will cause a parallel shift of the SML.
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QUESTIONS
1. Define investment and discuss the overall purpose people have for investing.
2. As a student, are you saving or borrowing? Why?
3. Divide a person’s life from ages 20 to 70 into 10-year segments and discuss the likely

saving or borrowing patterns during each period.
4. Discuss why you would expect the saving–borrowing pattern to differ by occupation (for

example, for a doctor versus a plumber).
5. The Wall Street Journal reported that the yield on common stocks is about 2 percent,

whereas a study at the University of Chicago contends that the annual rate of return on
common stocks since 1926 has averaged about 10 percent. Reconcile these statements.

6. Some financial theorists consider the variance of the distribution of expected rates of
return to be a good measure of uncertainty. Discuss the reasoning behind this measure
of risk and its purpose.

7. Discuss the three components of an investor’s required rate of return on an investment.
8. Discuss the two major factors that determine the market nominal risk-free rate (NRFR).

Explain which of these factors would be more volatile over the business cycle.
9. Briefly discuss the five fundamental factors that influence the risk premium of an

investment.
10. You own stock in the Gentry Company, and you read in the financial press that a recent

bond offering has raised the firm’s debt/equity ratio from 35 percent to 55 percent.
Discuss the effect of this change on the variability of the firm’s net income stream, other
factors being constant. Discuss how this change would affect your required rate of return
on the common stock of the Gentry Company.

11. Draw a properly labeled graph of the security market line (SML) and indicate where you
would expect the following investments to fall along that line. Discuss your reasoning.
a. Common stock of large firms
b. U.S. government bonds
c. U.K. government bonds
d. Low-grade corporate bonds
e. Common stock of a Japanese firm

12. Explain why you would change your nominal required rate of return if you expected the
rate of inflation to go from 0 (no inflation) to 4 percent. Give an example of what would
happen if you did not change your required rate of return under these conditions.

13. Assume the expected long-run growth rate of the economy increased by 1 percent and
the expected rate of inflation increased by 4 percent. What would happen to the required
rates of return on government bonds and common stocks? Show graphically how the
effects of these changes would differ between these alternative investments.

14. You see in The Wall Street Journal that the yield spread between Baa corporate bonds
and Aaa corporate bonds has gone from 350 basis points (3.5 percent) to 200 basis points
(2 percent). Show graphically the effect of this change in yield spread on the SML and
discuss its effect on the required rate of return for common stocks.

15. Give an example of a liquid investment and an illiquid investment. Discuss why you
consider each of them to be liquid or illiquid.

PROBLEMS
1. On February 1, you bought 100 shares of stock in the Francesca Corporation for $34 a share

and a year later you sold it for $39 a share. During the year, you received a cash dividend of
$1.50 a share. Compute your HPR and HPY on this Francesca stock investment.
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