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

asset-backed securities.

arbitrage pricing theory.

assets under management.

beta coefficient, a measure of an asset’s
systematic riskiness.

call option value.

capital asset pricing model.

cumulative average residuals.

cash flow; CF, is cash flow in period .
capital market line.

covariance of the returns between assets i
and j.

dividend per share of stock; D, is dividend
per share during period ¢.

Macaulay duration measure of portfolio p.
dividend discount model.

euro currency.

earnings before interest and taxes.
earnings before interest, taxes, deprecia-
tion, and amortization.

efficient market hypothesis.

earnings per share.

expected return; E(R)is the expected
return during period t.

equivalent taxable yield.

futures or forward contract delivery price.
future value.

future value interest factor for a lump sum.
future value interest factor for an annuity.
foreign exchange.

geometric mean.

growth rate in earnings, dividends, or
stock prices.

hedge ratio.

value-growth (“high minus low”) risk factor.
holding period return.

holding period yield.

rate of inflation. E(I) is the expected rate
of inflation.

information ratio portfolio performance
measure.

mortgage-backed securities.
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required rate of return.

pound (United Kingdom currency).

net asset value.

option-adjusted spread.

price of a share of stock or put option; P, is
the current price.

price/book value ratio.

price/cash flow ratio.

price/earnings ratio.

purchasing power parity.

price/sales ratio.

present value.

present value interest factor for a lump
sum.

present value interest factor for an annuity.
correlation coefficient between assets i
and j.

rate of return on a risk-free asset.

return on assets.

return on equity.

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).
Sharpe ratio
measure.

size (“small minus big”) risk factor.
security market line.

summation sign (capital sigma).

standard deviation (lowercase sigma).
covariance between returns for security i
and j.

tax rate or time when used as a subscript
(e.g., D, is the dividend in a year f).

time to expiration.

tracking error.

value of an asset; V. is the value of asset j.
proportion of portfolio invested in asset i.
weighted average cost of capital.

option of exercise price.

yen (Japanese currency).

yield to call.

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.

xi
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Preface

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.



CHAPTER 1

The Investment Setting

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

o Why do individuals invest?

e Whatis an investment?

e 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-oft 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."

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.

'In 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:

Ending Value of Investment

HPR = —
1.1 Beginning Value of Investment
' 220
= $— =1.10
$200

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.

1.2 HPY = HPR -1
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:
13 Annual HPR = HPR!/"
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  $350
~ Beginning Value of Investment  $250

= 1.40
Annual HPR = 1.40'/"
= 1.40'/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:

Ending Value $400
HPR = —— - —0.80
Beginning Value  $500

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  $750

= = =0.75
Beginning Value  $1,000

Annual HPY = (0.75)"/" = 0.75/2
= 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:
$112

HPR = ——=1.12 (n=10.5)
100

Annual HPR = 1.12'/
= 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.” 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 (Z) of annual HPYs is divided by the number of years (1) as follows:

14 AM = SHPY/n

where:
ZHPY = 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.

15 GM = [zHPR]"" — 1

where:
7 = product of the annual holding period returns as follows:

(HPR,) x (HPR,) ...(HPR,)

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

Year Beginning Value Ending Value HPR HPY
100.0 115.0 1.15 0.15
115.0 138.0 1.20 0.20
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) x (1.20) x (0.80)]"/* — 1
= (1.104)"° — 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.” Specifically, using the prior example, if we compounded 3.353 percent
for three years, (1.03353)°, 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
50 100 2.00 1.00
2 100 50 0.50 —0.50

*Note 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.
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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 x 0.50)"/% — 1 = (1.00)"/% — 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

Number of Beginning  Beginning Ending  Ending Market Market Weighted
Investment Shares Price Market Value Price Value HPR HPY  Weight* 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
Cc 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
21,900,000
HPR = 20,000,000 — 1.095
HPY = 1.095 — 1 = 0.095
=95%

®Weights are based on beginning values.





