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Preface

Financial Management and Analysis is an introduction to the concepts,
tools, and applications of finance. The purpose of this textbook is to com-
municate the fundamentals of financial management and financial analysis.
This textbook is written in a way that will enable students who are just
beginning their study of finance to understand financial decision-making
and its role in the decision-making process of the entire firm.

Throughout the textbook, you’ll see how we view finance. We see
financial decision-making as an integral part of the firm’s decision-making,
not as a separate function. Financial decision-making involves coordination
among personnel specializing in accounting, marketing, and production
aspects of the firm.

The principles and tools of finance are applicable to all forms and
sizes of business enterprises, not only to large corporations. Just as there
are special problems and opportunities for small family-owned businesses
(such as where to obtain financing), there are special problems and
opportunities for large corporations (such as agency problems that arise
when management of the firm is separated from the firm’s owners). But
the fundamentals of financial management are the same regardless of the
size or form of the business. For example, a dollar today is worth more
than a dollar one year from today, whether you are making decisions for
a sole proprietorship or a large corporation.

We view the principles and tools of finance as applicable to firms
around the globe, not just to U.S. business enterprises. While customs and
laws may differ among nations, the principles, theories, and tools of
financial management do not. For example, in evaluating whether to buy
a particular piece of equipment, you must evaluate what happens to the
firm’s future cash flows (How much will they be? When will they occur?
How uncertain are they?), whether the firm is located in the United States,
Great Britain, or elsewhere.

In addition, we believe that a strong foundation in finance principles
and the related mathematical tools are necessary for you to understand
how investing and financing decisions are made. But building that foun-
dation need not be strenuous. One way that we try to help you build
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that foundation is to present the principles and theories of finance using
intuition, instead of with proofs and theorems. For example, we walk
you through the intuition of capital structure theory with numerical and
real world examples, not equations and proofs. Another way we try to
assist you is to approach the tools of finance using careful, step-by-step
examples and numerous graphs.

ORGANIZATION

Financial Management and Analysis is presented in seven parts. The first
two parts (Parts One and Two) cover the basics, including the objective of
financial management, valuation principles, and the relation between risk
and return. Financial decision-making is covered in Parts Three, Four, and
Five where we present long-term investment management (commonly
referred to as capital budgeting), the management of long-term sources of
funds, and working capital management. Part Six covers financial state-
ment analysis which includes financial ratio analysis, earnings analysis,
and cash flow analysis. The last part (Part Seven) covers several specialized
topics: international financial management, borrowing via structured
financial transactions (i.e., asset securitization), project financing, equip-
ment leasing, and financial planning and strategy.

DISTINGUISHING FEATURES OF THE TEXTBOOK

Logical structure. The text begins with the basic principles and tools, fol-
lowed by long-term investment and financing decisions. The first two parts
lay out the basics; Part Three then focuses on the “left side” of the balance
sheet (the assets) and the Part Four is the “right side” of the balance sheet
(the liabilities and equity). Working capital decisions, which are made to
support the day-to-day operations of the firm, are discussed in Part Five.
Part Six provides the tools for analyzing a firm’s financial statements. In
the last chapter of the book, you are brought back full-circle to the objec-
tive of financial management: the maximization of owners’ wealth.

Graphical illustrations. Graphs and illustrations have been carefully and
deliberately developed to depict and provide visual reinforcement of mathe-
matical concepts. For example, we show the growth of a bank balance
through compound interest several ways: mathematically, in a time-line,
and with a bar graph.
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Applications. As much as possible, we develop concepts and mathematics
using examples of actual practice. For example, we first present financial
analysis using a simplified set of financial statements for a fictitious com-
pany. After you’ve learned the basics using the fictitious company, we dem-
onstrate financial analysis tools using data from Wal-Mart Stores, Inc.
Actual examples help you better grasp and retain major concepts and tools.
We integrate over 100 actual company examples throughout the text, so
you’re not apt to miss them. Considering both the examples throughout the
text and the research questions and problems, you are exposed to hundreds
of actual companies.

Extensive coverage of financial statement analysis. While most textbooks
provide some coverage of financial statement analysis, we have provided
you with much more detail in Part Six of the textbook. Chapter 6 and the
three chapters in Part Six allow an instructor to focus on financial state-
ment analysis.

Extensive coverage of alternative debt instruments. Because of the innova-
tions in the debt market, alternative forms debt instruments can be issued
by a corporation. In Chapter 15, you are introduced to these instruments.
We then devote one chapter to the most popular alternative to corporate
bond issuance, the creation and issuance of asset-backed securities.

Coverage of leasing and project financing. We provide in-depth coverage of
leasing in Chapter 27, demystifying the claims about the advantages and
disadvantages of leasing you too often read about in some textbooks and
professional articles. Project financing has grown in importance for not
only corporations but for countries seeking to develop infrastructure facili-
ties. Chapter 28 provides the basic principles for understanding project
financing.

Early introduction to derivative instruments. Derivative instruments
(futures, swaps, and options) play an important role in finance. You are
introduced to these instruments in Chapter 4. While derivative instruments
are viewed as complex instruments, you are provided with an introduction
that makes clear their basic investment characteristics. By the early intro-
duction of derivative instruments, you will be able to appreciate the diffi-
culties of evaluating securities that have embedded options (Chapter 9),
how there are real options embedded in capital budgeting decisions
(Chapter14), and how derivative instruments can be used to reduce or to
hedge the cost of borrowing (Chapter 15).
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Stand-alone nature of the chapters. Each chapter is written so that chapters
may easily be rearranged to fit different course structures. Concepts, termi-
nology, and notation are presented in each chapter so that no chapter is
dependent upon another. This means that instructors can tailor the use of
this book to fit their particular time frame for the course and their students’
preparation (for example, if students enter the course with sufficient back-
ground in accounting and taxation, Chapters 5 and 6 can be skipped).

We believe that our approach to the subject matter of financial man-
agement and analysis will help you understand the key issues and provide
the foundation for developing a skill set necessary to deal with real world
financial problems.

Frank J. Fabozzi
Pamela P. Peterson
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Foundations






Introduction to Financial
Management and Analysis

inance is the application of economic principles and concepts to busi-
Fness decision-making and problem solving. The field of finance can be
considered to comprise three broad categories: financial management,
investments, and financial institutions:

B Financial management. Sometimes called corporate finance or busi-
ness finance, this area of finance is concerned primarily with financial
decision-making within a business entity. Financial management deci-
sions include maintaining cash balances, extending credit, acquiring
other firms, borrowing from banks, and issuing stocks and bonds.

B Investments. This area of finance focuses on the behavior of financial
markets and the pricing of securities. An investment manager’s tasks,
for example, may include valuing common stocks, selecting securities
for a pension fund, or measuring a portfolio’s performance.

B Financial institutions. This area of finance deals with banks and other
firms that specialize in bringing the suppliers of funds together with the
users of funds. For example, a manager of a bank may make decisions
regarding granting loans, managing cash balances, setting interest rates
on loans, and dealing with government regulations.

No matter the particular category of finance, business situations that
call for the application of the theories and tools of finance generally
involve either investing (using funds) or financing (raising funds).
Managers who work in any of these three areas rely on the same
basic knowledge of finance. In this book, we introduce you to this com-
mon body of knowledge and show how it is used in financial decision-

3
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making. Though the emphasis of this book is financial management, the
basic principles and tools also apply to the areas of investments and
financial institutions. In this introductory chapter, we’ll consider the
types of decisions financial managers make, the role of financial analy-
sis, the forms of business ownership, and the objective of managers’
decisions. Finally, we will describe the relationship between owners and
managers.

FINANGIAL MANAGEMENT

Financial management encompasses many different types of decisions.
We can classify these decisions into three groups: investment decisions,
financing decisions, and decisions that involve both investing and
financing. Investment decisions are concerned with the use of funds—
the buying, holding, or selling of all types of assets: Should we buy a
new die stamping machine? Should we introduce a new product line?
Sell the old production facility? Buy an existing company? Build a ware-
house? Keep our cash in the bank?

Financing decisions are concerned with the acquisition of funds to
be used for investing and financing day-to-day operations. Should man-
agers use the money raised through the firms’ revenues? Should they
seek money from outside of the business? A company’s operations and
investment can be financed from outside the business by incurring debts,
such as though bank loans and the sale of bonds, or by selling owner-
ship interests. Because each method of financing obligates the business
in different ways, financing decisions are very important.

Many business decisions simultaneously involve both investing and
financing. For example, a company may wish to acquire another firm—
an investment decision. However, the success of the acquisition may
depend on how it is financed: by borrowing cash to meet the purchase
price, by selling additional shares of stock, or by exchanging existing
shares of stock. If managers decide to borrow money, the borrowed
funds must be repaid within a specified period of time. Creditors (those
lending the money) generally do not share in the control of profits of the
borrowing firm. If, on the other hand, managers decide to raise funds by
selling ownership interests, these funds never have to be paid back.
However, such a sale dilutes the control of (and profits accruing to) the
current owners.

Whether a financial decision involves investing, financing, or both,
it also will be concerned with two specific factors: expected return and
risk. And throughout your study of finance, you will be concerned with
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these factors. Expected return is the difference between potential bene-
fits and potential costs. Risk is the degree of uncertainty associated with
these expected returns.

Financial Analysis

Financial analysis is a tool of financial management. It consists of the
evaluation of the financial condition and operating performance of a
business firm, an industry, or even the economy, and the forecasting of
its future condition and performance. It is, in other words, a means for
examining risk and expected return. Data for financial analysis may
come from other areas within the firm, such as marketing and produc-
tion departments, from the firm’s own accounting data, or from finan-
cial information vendors such as Bloomberg Financial Markets,
Moody’s Investors Service, Standard & Poor’s Corporation, Fitch Rat-
ings, and Value Line, as well as from government publications, such as
the Federal Reserve Bulletin. Financial publications such as Business
Week, Forbes, Fortune, and the Wall Street Journal also publish finan-
cial data (concerning individual firms) and economic data (concerning
industries, markets, and economies), much of which is now also avail-
able on the Internet.

Within the firm, financial analysis may be used not only to evaluate
the performance of the firm, but also its divisions or departments and its
product lines. Analyses may be performed both periodically and as
needed, not only to ensure informed investing and financing decisions,
but also as an aid in implementing personnel policies and rewards sys-
tems.

Outside the firm, financial analysis may be used to determine the
creditworthiness of a new customer, to evaluate the ability of a supplier
to hold to the conditions of a long-term contract, and to evaluate the
market performance of competitors.

Firms and investors that do not have the expertise, the time, or the
resources to perform financial analysis on their own may purchase anal-
yses from companies that specialize in providing this service. Such com-
panies can provide reports ranging from detailed written analyses to
simple creditworthiness ratings for businesses. As an example, Dun &
Bradstreet, a financial services firm, evaluates the creditworthiness of
many firms, from small local businesses to major corporations. As
another example, three companies—Moody’s Investors Service, Stan-
dard & Poor’s, and Fitch—evaluate the credit quality of debt obliga-
tions issued by corporations and express these views in the form of a
rating that is published in the reports available from these three organi-
zations.
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FORMS OF BUSINESS ENTERPRISE

Financial management is not restricted to large corporations: It is neces-
sary in all forms and sizes of businesses. The three major forms of busi-
ness organization are the sole proprietorship, the partnership, and the
corporation. These three forms differ in a number of factors, of which
those most important to financial decision-making are:

B The way the firm is taxed.

B The degree of control owners may exert on decisions.
B The liability of the owners.

B The ease of transferring ownership interests.

B The ability to raise additional funds.

B The longevity of the business.

Sole Proprietorships

The simplest and most common form of business enterprise is the sole
proprietorship, a business owned and controlled by one person—the
proprietor. Because there are very few legal requirements to establish
and run a sole proprietorship, this form of business is chosen by many
individuals who are starting up a particular business enterprise. The
sole proprietor carries on a business for his or her own benefit, without
participation of other persons except employees. The proprietor receives
all income from the business and alone decides whether to reinvest the
profits in the business or use them for personal expenses.

A proprietor is liable for all the debts of the business; in fact, it is
the proprietor who incurs the debts of the business. If there are insuffi-
cient business assets to pay a business debt, the proprietor must pay the
debt out of his or her personal assets. If more funds are needed to oper-
ate or expand the business than are generated by business operations,
the owner either contributes his or her personal assets to the business or
borrows. For most sole proprietorships, banks are the primary source of
borrowed funds. However, there are limits to how much banks will lend
a sole proprietorship, most of which are relatively small.

For tax purposes, the sole proprietor reports income from the busi-
ness on his or her personal income tax return. Business income is treated
as the proprietor’s personal income.

The assets of a sole proprietorship may also be sold to some other
firm, at which time the sole proprietorship ceases to exist. Or the life of
a sole proprietorship ends with the life of the proprietor, although the
assets of the business may pass to the proprietor’s heirs.
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Partnerships

A partnership is an agreement between two or more persons to operate a
business. A partnership is similar to a sole proprietorship except instead of
one proprietor, there is more than one. The fact that there is more than one
proprietor introduces some issues: Who has a say in the day-to-day opera-
tions of the business? Who is liable (that is, financially responsible) for the
debts of the business? How is the income distributed among the owners?
How is the income taxed? Some of these issues are resolved with the part-
nership agreement; others are resolved by laws. The partnership agreement
describes how profits and losses are to be shared among the partners, and it
details their responsibilities in the management of the business.

Most partnerships are general partnerships, consisting only of gen-
eral partners who participate fully in the management of the business,
share in its profits and losses, and are responsible for its liabilities. Each
general partner is personally and individually liable for the debts of the
business, even if those debts were contracted by other partners.

A limited partnership consists of at least one general partner and
one limited partner. Limited partners invest in the business but do not
participate in its management. A limited partner’s share in the profits
and losses of the business is limited by the partnership agreement. In
addition, a limited partner is not liable for the debts incurred by the
business beyond his or her initial investment.

A partnership is not taxed as a separate entity. Instead, each partner
reports his or her share of the business profit or loss on his or her per-
sonal income tax return. Each partner’s share is taxed as if it were from
a sole proprietorship.

The life of a partnership may be limited by the partnership agree-
ment. For example, the partners may agree that the partnership is to exist
only for a specified number of years or only for the duration of a specific
business transaction. The partnership must be terminated when any one
of the partners dies, no matter what is specified in the partnership agree-
ment. Partnership interests cannot be passed to heirs; at the death of any
partner, the partnership is dissolved and perhaps renegotiated.

One of the drawbacks of partnerships is that a partner’s interest in
the business cannot be sold without the consent of the other partners.
So a partner who needs to sell his or her interest because of, say, per-
sonal financial needs may not be able to do so.!

Another drawback is the partnership’s limited access to new funds.
Short of selling part of their own ownership interest, the partners can

!Still another problem involves ending a partnership and settling up, mainly because
it is difficult to determine the value of the partnership and of each partner’s share.
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raise money only by borrowing from banks—and here too there is a
limit to what a bank will lend a (usually small) partnership.

In certain businesses—including accounting, law, architecture, and
physician’s services—firms are commonly organized as partnerships.
The use of this business form may be attributed primarily to state laws,
regulations of the industry, and certifying organizations meant to keep
practitioners in those fields from limiting their liability.?

Corporations

A corporation is a legal entity created under state laws through the pro-
cess of incorporation. The corporation is an organization capable of
entering into contracts and carrying out business under its own name,
separate from it owners. To become a corporation, state laws generally
require that a firm must do the following: (1) file articles of incorpora-
tion, (2) adopt a set of bylaws, and (3) form a board of directors.

The articles of incorporation specify the legal name of the corpora-
tion, its place of business, and the nature of its business. This certificate
gives “life” to a corporation in the sense that it represents a contract
between the corporation and its owners. This contract authorizes the
corporation to issue units of ownership, called shares, and specifies the
rights of the owners, the sharebolders.

The bylaws are the rules of governance for the corporation. The
bylaws define the rights and obligations of officers, members of the board
of directors, and shareholders. In most large corporations, it is not possi-
ble for each owner to participate in monitoring the management of the
business. For example, at the end of 2001, Emerson Electric Co. had
approximately 33,700 shareholders. It would not be practical for each of
these owners to watch over Emerson’s management directly. Therefore,
the owners of a corporation elect a board of directors to represent them in
the major business decisions and to monitor the activities of the corpora-
tion’s management. The board of directors, in turn, appoints and oversees
the officers of the corporation. Directors who are also employees of the
corporation are called insider directors; those who have no other position
within the corporation are outside directors or independent directors. In
the case of Emerson Electric Co., for example, there were 18 directors in
2002, six inside directors and 13 outside directors. Generally it is believed
that the greater the proportion of outside directors, the greater the board’s
independence from the management of the company. The proportion of

2 Many states have allowed some types of business, such as accounting firms, that
were previously restricted to the partnership form to become limited liability compa-
nies (a form of business discussed later in this chapter).
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outside directors on corporate boards varies significantly. For example, in
2002 only 44% of Kraft Foods’ board are outsiders, whereas 89% of
Texas Instrument’s board is comprised of outside directors.

The state recognizes the existence of the corporation in the corporate
charter. Corporate laws in many states follow a uniform set of laws referred
to as the Model Business Corporations Act.> Once created, the corporation
can enter into contracts, adopt a legal name, sue or be sued, and continue
in existence forever. Though owners may die, the corporation continues to
live. The liability of owners is limited to the amounts they have invested in
the corporation through the shares of ownership they purchased.

Unlike the sole proprietorship and partnership, the corporation is a
taxable entity. It files its own income tax return and pays taxes on its
income. That income is determined according to special provisions of
the federal and state tax codes and is subject to corporate tax rates dif-
ferent from personal income tax rates.

If the board of directors decides to distribute cash to the owners,
that money is paid out of income left over after the corporate income
tax has been paid. The amount of that cash payment, or dividend, must
also be included in the taxable income of the owners (the shareholders).
Therefore, a portion of the corporation’s income (the portion paid out
to owners) is subject to double taxation: once as corporate income and
once as the individual owner’s income.

The dividend declared by the directors of a corporation is distrib-
uted to owners in proportion to the numbers of shares of ownership
they hold. If Owner A has twice as many shares as Owner B, he or she
will receive twice as much money.

The ownership of a corporation, also referred to as stock or equity,
is represented as shares of stock. A corporation that has just a few own-
ers who exert complete control over the decisions of the corporation is
referred to as a close corporation or a closely-held corporation. A cor-
poration whose ownership shares are sold outside of a closed group of
owners is referred to as a public corporation or a publicly-held corpo-
ration. Mars Inc., producer of M&M candies and other confectionery
products, is a closely-held corporation; Hershey Foods, also a producer
of candy products among other things, is a publicly-held corporation.

The shares of public corporations are freely traded in securities mar-
kets, such as the New York Stock Exchange. Hence, the ownership of a
publicly-held corporation is more easily transferred than the ownership
of a proprietorship, a partnership, or a closely-held corporation.

3 A Model act is a statute created and proposed by the National Conference of Com-
missioners of Uniform State Laws. A Model act is available for adoption—with or
without modification—by state legislatures.
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Companies whose stock is traded in public markets are required to
file an initial registration statement with the Securities and Exchange
Commission (SEC), a federal agency created to oversee the enforcement
of U. S. securities laws. The statement provides financial statements,
articles of incorporation, and descriptive information regarding the
nature of the business, the debt and stock of the corporation, the offic-
ers and directors, any individuals who own more than 10% of the stock,
among other items.

Other Forms of Business

In addition to the proprietorship, partnership, and corporate forms of
business, an enterprise may be conducted using other forms of business,
such as the master limited partnership, the professional corporation, the
limited liability company, and the joint venture.

A master limited partnership is a partnership with limited partner
ownership interests that are traded on an organized exchange. For
example, more than two dozen master limited partnerships are listed on
the New York Stock Exchange, including the Boston Celtics, Cedar Fair,
and Red Lion Inns partnerships. Ownership interests, which represent a
specified ownership percentage, are traded in much the same way as the
shares of stock of a corporation. One difference, however, is that a cor-
poration can raise new capital by issuing new ownership interests,
whereas a master limited partnership cannot. It is not possible to sell
more than a 100% interest in the partnership, yet it is possible to sell
additional shares of stock in a corporation. Another difference is that
the income of a master limited partnership is taxed only once, as part-
ners’ individual income.

Another variant of the corporate form of business is the profes-
sional corporation. A professional corporation is an organization that is
formed under state law and treated as a corporation for federal tax law
purposes, yet that has unlimited liability for its owners—the owners are
personally liable for the debts of the corporation. Businesses that are
likely to form such corporations are those that provide services and
require state licensing, such as physicians’, architects’, and attorneys’
practices, since it is generally felt that it is in the public interest to hold
such professionals responsible for the liabilities of the business.

More recently, companies are using a hybrid form of business, the
limited liability company (LLC), which combines the best features of a
partnership and a corporation. In 1988 the Internal revenue Service
ruled that the LLC be treated as a partnership for tax purposes, while its
owners are not liable for its debts. Since this ruling, every state has
passed legislation permitting limited liability companies.
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Though state laws vary slightly, in general, the owners of the LLC have
limited liability. The IRS considers the LLC to be taxed as a partnership if
the company has no more than two of the following characteristics: (1) lim-
ited liability, (2) centralized management, (3) free transferability of owner-
ship interests, and (4) continuity of life. If the company has more than two
of these, it will be treated as a corporation for tax purposes, subjecting the
income to taxation at both the company level and the owners’.

A joint venture, which may be structured as either a partnership or as
a corporation, is a business undertaken by a group of persons or entities
(such as a partnership or corporation) for a specific business activity and,
therefore, does not constitute a continuing relationship among the parties.
For tax and other legal purposes, a joint venture partnership is treated as a
partnership and a joint venture corporation is treated as a corporation.

U.S. corporations have entered into joint ventures with foreign cor-
porations, enhancing participation and competition in the global mar-
ketplace. For example, the Coca-Cola Company entered a joint venture
with FEMSA, Mexico’s largest beverage company, in 1993, expanding
its opportunities within Mexico. Joint ventures are an easy way of
entering a foreign market and of gaining an advantage in a domestic
market. For example, Burger King, the second largest fast food chain in
America, entered the Japanese market through a joint venture with
Japan Tobacco Inc., which is two-thirds owned by Japan’s Ministry of
Finance, to form Burger King Japan. This joint venture gives Burger
King (owned by the British firm, Grand Metropolitan PLC) a fighting
chance in competing against McDonald’s almost 2,000 outlets in Japan.

Joint ventures are becoming increasingly popular as a way of doing
business. Participants—whether individuals, partnerships, or corpora-
tions—get together to exploit a specific business opportunity. Afterward,
the venture can be dissolved. Recent alliances among communication
and entertainment firms have sparked thought about what the future
form of doing business will be. Some believe that what lies ahead is a vir-
tual enterprise—a temporary alliance without all the bureaucracy of the
typical corporation—that can move quickly and decisively to take
advantage of profitable business opportunities.

Prevalence

The advantages and disadvantages of the three major forms of business
from the point of view of financial decision-making are summarized in
Exhibit 1.1. Firms tend to evolve from proprietorship to partnership to
corporation as they grow and as their needs for financing increase. Sole
proprietorship is the choice for starting a business, whereas the corpora-
tion is the choice to accommodate growth. The great majority of busi-
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ness firms in the United States are sole proprietorships, but most
business income is generated by corporations.

The Objective of Financial Management

So far we have seen that financial managers are primarily concerned with
investment decisions and financing decisions within business organiza-
tions. The great majority of these decisions are made within the corporate
business structure, which better accommodates growth and is responsible
for 89% of U.S. business income. Hence, most of our discussion in the
remainder of this book focuses on financial decision-making in corpora-
tions, but many of the issues apply generally to all forms of business.

EXHIBIT 1.1  Characteristics of the Three Basic Forms of Business

Sole Proprietorship
Advantages
1. The proprietor is the sole business decision-maker.
2. The proprietor receives all income from business.
3. Income from the business is taxed once, at the individual taxpayer level.
Disadvantages
1. The proprietor is liable for all debts of the business (unlimited liability).
2. The proprietorship has a limited life.
3. There is limited access to additional funds.

General Partnership

Advantages
1. Partners receive income according to terms in partnership agreement.
2. Income from business is taxed once as the partners’ personal income.
3. Decision-making rests with the general partners only.
Disadvantages
1. Each partner is liable for all the debts of the partnership.
2. The partnership’s life is determined by agreement or the life of the partners.
3. There is limited access to additional funds.

Corporation
Advantages
1. The firm has perpetual life.

2. Owners are not liable for the debts of the firm; the most that owners can lose is their ini-
tial investment.

3. The firm can raise funds by selling additional ownership interest.

4. Income is distributed in proportion to ownership interest.
Disadvantages

1. Income paid to owners is subjected to double taxation.

2. Ownership and management are separated in larger organizations.
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One such issue concerns the objective of financial decision-making.
What goal (or goals) do managers have in mind when they choose
between financial alternatives—say, between distributing current income
among shareholders and investing it to increase future income? There is
actually one financial objective: the maximization of the economic well-
being, or wealth, of the owners. Whenever a decision is to be made,
management should choose the alternative that most increases the
wealth of the owners of the business.

The Measure of Owner's Economic Well-Being

The price of a share of stock at any time, or its market value, represents
the price that buyers in a free market are willing to pay for it. The mar-
ket value of sharebolders’ equity is the value of all owners’ interest in
the corporation. It is calculated as the product of the market value of
one share of stock and the number of shares of stock outstanding:

Market value of shareholders’ equity
= Market value of a share of stock x Number of shares of stock outstanding

The number of shares of stock outstanding is the total number of shares
that are owned by shareholders. For example, at the end of June 2002
there were 2,040 million Walt Disney Company shares outstanding. The
price of Disney stock at the end of June 2002 was $18.90 per share.
Therefore, the market value of Disney’s equity at the end of June 2002
was over $38.5 billion.

Investors buy shares of stock in anticipation of future dividends and
increases in the market value of the stock. How much are they willing to
pay today for this future—and hence uncertain—stream of dividends?
They are willing to pay exactly what they believe it is worth today, an
amount that is called the present value, an important financial concept
explained in Chapter 7. The present value of a share of stock reflects the
following factors:

B The uncertainty associated with receiving future payments.
B The timing of these future payments.
B Compensation for tying up funds in this investment.

The market price of a share is a measure of owners’ economic well-being.
Does this mean that if the share price goes up, management is doing a
good job? Not necessarily. Share prices often can be influenced by factors
beyond the control of management. These factors include expectations
regarding the economy, returns available on alternative investments (such
as bonds), and even how investors view the firm and the idea of investing.
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These factors influence the price of shares through their effects on
expectations regarding future cash flows and investors’ evaluation of
those cash flows. Nonetheless, managers can still maximize the value of
owners’ equity, given current economic conditions and expectations.
They do so by carefully considering the expected benefits, risk, and tim-
ing of the returns on proposed investments.

Economic Profit versus Accounting Profit: Share Price versus

Earnings Per Share

When you studied economics, you saw that the objective of the firm is
to maximize profit. In finance, however, the objective is to maximize
owners’ wealth. Is this a contradiction? No. We have simply used differ-
ent terminology to express the same goal. The difference arises from the
distinction between accounting profit and economic profit.

Economic profit is the difference between revenues and costs, where
costs include both the actual business costs (the explicit costs) and the
implicit costs. The implicit costs are the payments that are necessary to
secure the needed resources, the cost of capital. With any business
enterprise, someone supplies funds, or capital, that the business then
invests. The supplier of these funds may be the business owner, an
entrepreneur, or banks, bondholders, and shareholders. The cost of cap-
ital depends on both the time value of money—what could have been
earned on a risk-free investment—and the uncertainty associated with
the investment. The greater the uncertainty associated with an invest-
ment, the greater the cost of capital.

Consider the case of the typical corporation. Shareholders invest in
the shares of a corporation with the expectation that they will receive
future dividends. But shareholders could have invested their funds in
any other investment, as well. So what keeps them interested in keeping
their money in the particular corporation? Getting a return on their
investment that is better than they could get elsewhere, considering the
amount of uncertainty of receiving the future dividends. If the corpora-
tion cannot generate economic profits, the shareholders will move their
funds elsewhere.

Accounting profit, however, is the difference between revenues and
costs, recorded according to accounting principles, where costs are pri-
marily the actual costs of doing business. The implicit costs—opportu-
nity cost and normal profit—which reflect the uncertainty and timing of
future cash flows, are not taken into consideration in accounting profit.
Moreover accounting procedures, and hence the computation of
accounting profit, can vary from firm to firm. For both these reasons,
accounting profit is not a reasonable gauge of shareholders’ return on
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their investment, and the maximization of accounting profit is not
equivalent to the maximization of shareholder wealth.*

Many U. S. corporations, including Coca—Cola, Briggs & Stratton,
and Boise Cascade, are embracing a relatively new method of evaluating
and rewarding management performance that is based on the idea of com-
pensating management for economic profit, rather than for accounting
profit. The most prominent of recently developed techniques to evaluate a
firm’s performance are economic value—added and market value-added.’

Economic value-added (EVA®) is another name for the firm’s eco-
nomic profit. Key elements of estimating economic profit are:

1. calculating the firm’s operating profit from financial statement data,
making adjustments to accounting profit to better reflect a firm’s oper-
ating results for a period,

2. calculating the cost of capital, and

3. comparing operating profit with the cost of capital.

The difference between the operating profit and the cost of capital is the
estimate of the firm’s economic profit, or economic value—added.

A related measure, market value added (MVA), focuses on the mar-
ket value of capital, as compared to the cost of capital. The key ele-
ments of market value added are:

1. calculating the market value of capital,
2. calculating the amount of capital invested (i.e., debt and equity), and
3. comparing the market value of capital with the capital invested.

The difference between the market value of capital and the amount of
capital invested is the market value added. In theory, the market value
added is the present value of all expected future economic profits.

The application of economic profit is relatively new in the measure-
ment of performance, yet the concept of economic profit is not new.
What this recent emphasis on economic profit has accomplished is to
focus attention away from accounting profit and toward clearing the
cost of capital hurdle.

#When economic profit is zero, as an example, investors are getting a return that just
compensates them for bearing the risk of the investment. When accounting profit is
zero, investors would be much better off investing elsewhere and just as well off by
keeping their money under their mattresses.

3 One of the first to advocate using economic profit in compensating management is
G. Bennett Stewart III, The Quest for Value (New York: HarperCollins Publishers,
Inc., 1991).
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Share Prices and Efficient Markets

We have seen that the price of a share of stock today is the present value
of the dividends and share price the investor expects to receive in the
future. What if these expectations change?

Suppose you buy a share of stock of IBM. The price you are willing
to pay is the present value of future cash flows you expect from divi-
dends paid on one share of IBM stock and from the eventual sale of that
share. This price reflects the amount, the timing, and the uncertainty of
these future cash flows. Now what happens if some news—good or
bad—is announced that changes the expected IBM dividends? If the
market in which these shares are traded is efficient, the price will fall
very quickly to reflect that news.

In an efficient market, the price of assets—in this case shares of
stock—reflects all publicly available information. As information is
received by investors, share prices change rapidly to reflect the new
information. How rapidly? In U.S. stock markets, which are efficient
markets, information affecting a firm is reflected in share prices of its
stock within minutes.

What are the implications for financing decisions? In efficient markets,
the current price of a firm’s shares reflects all publicly available informa-
tion. Hence, there is no good time or bad time to issue a security. When a
firm issues stock, it will receive what that stock is worth—no more and no
less. Also, the price of the shares will change as information about the
firm’s activities is revealed. If the firm announces a new product, investors
will use whatever information they have to figure out how this new prod-
uct will change the firm’s future cash flows and, hence, the value of the
firm—and the share price—will change accordingly. Moreover, in time, the
price will be such that investors’ economic profit approaches zero.

Financial Management and the Maximization of Owners’ Wealth
Financial managers are charged with the responsibility of making deci-
sions that maximize owners” wealth. For a corporation, that responsibil-
ity translates into maximizing the value of shareholders’ equity. If the
market for stocks is efficient, the value of a share of stock in a corpora-
tion should reflect investors’ expectations regarding the future prospects
of the corporation. The value of a stock will change as investors’ expec-
tations about the future change. For financial managers’ decisions to add
value, the present value of the benefits resulting from decisions must out-
weigh the associated costs, where costs include the costs of capital.

If there is a separation of the ownership and management of a
firm—that is, the owners are not also the managers of the firm—there
are additional issues to confront. What if a decision is in the best inter-
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ests of the firm, but not in the best interest of the manager? How can
owners insure that managers are watching out for the owners’ interests?
How can owners motivate managers to make decisions that are best for
the owners? We will address these issues, and more, in the next section.

THE AGENCY RELATIONSHIP

If you are the sole owner of a business, then you make the decisions that
affect your own well-being. But what if you are a financial manager of a
business and you are not the sole owner? In this case, you are making
decisions for owners other than yourself; you, the financial manager, are
an agent. An agent is a person who acts for—and exerts powers of—
another person or group of persons. The person (or group of persons)
the agent represents is referred to as the principal. The relationship
between the agent and his or her principal is an agency relationship.
There is an agency relationship between the managers and the share-
holders of corporations.

Prohlems with the Agency Relationship

In an agency relationship, the agent is charged with the responsibility of
acting for the principal. Is it possible the agent may not act in the best
interest of the principal, but instead act in his or her own self-interest?
Yes—because the agent has his or her own objective of maximizing per-
sonal wealth.

In a large corporation, for example, the managers may enjoy many
fringe benefits, such as golf club memberships, access to private jets, and
company cars. These benefits (also called perquisites, or “perks”) may
be useful in conducting business and may help attract or retain manage-
ment personnel, but there is room for abuse. What if the managers start
spending more time at the golf course than at their desks? What if they
use the company jets for personal travel? What if they buy company
cars for their teenagers to drive? The abuse of perquisites imposes costs
on the firm—and ultimately on the owners of the firm. There is also a
possibility that managers who feel secure in their positions may not
bother to expend their best efforts toward the business. This is referred
to as shirking, and it too imposes a cost to the firm.

Finally, there is the possibility that managers will act in their own
self-interest, rather than in the interest of the shareholders when those
interests clash. For example, management may fight the acquisition of
their firm by some other firm even if the acquisition would benefit share-
holders. Why? In most takeovers, the management personnel of the
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acquired firm generally lose their jobs. Envision that some company is
making an offer to acquire the firm that you manage. Are you happy
that the acquiring firm is offering the shareholders of your firm more for
their stock than its current market value? If you are looking out for
their best interests, you should be. Are you happy about the likely pros-
pect of losing your job? Most likely not.

Many managers faced this dilemma in the merger mania of the
1980s. So what did they do? Among the many tactics,

B Some fought acquisition of their firms—which they labeled hostile
takeovers—by proposing changes in the corporate charter or even lob-
bying for changes in state laws to discourage takeovers.

B Some adopted lucrative executive compensation packages—called
golden parachutes—that were to go into effect if they lost their jobs.

Such defensiveness by corporate managers in the case of takeovers,
whether it is warranted or not, emphasizes the potential for conflict
between the interests of the owners and the interests of management.

Costs of the Agency Relationship

There are costs involved with any effort to minimize the potential for
conflict between the principal’s interest and the agent’s interest. Such
costs are called agency costs, and they are of three types: monitoring
costs, bonding costs, and residual loss.

Momnitoring costs are costs incurred by the principal to monitor or
limit the actions of the agent. In a corporation, shareholders may
require managers to periodically report on their activities via audited
accounting statements, which are sent to shareholders. The accountants’
fees and the management time lost in preparing such statements are
monitoring costs. Another example is the implicit cost incurred when
shareholders limit the decision-making power of managers. By doing so,
the owners may miss profitable investment opportunities; the foregone
profit is a monitoring cost.

The board of directors of corporation has a fiduciary duty to share-
holders; that is the legal responsibility to make decisions (or to see that
decisions are made) that are in the best interests of shareholders. Part of
that responsibility is to ensure that managerial decisions are also in the
best interests of the shareholders. Therefore, at least part of the cost of
having directors is a monitoring cost.

Bonding costs are incurred by agents to assure principals that they
will act in the principal’s best interest. The name comes from the agent’s
promise or bond to take certain actions. A manager may enter into a
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contract that requires him or her to stay on with the firm even though
another company acquires it; an implicit cost is then incurred by the
manager, who foregoes other employment opportunities.

Even when monitoring and bonding devices are used, there may be
some divergence between the interests of principals and those of agents.
The resulting cost, called the residual loss, is the implicit cost that
results because the principal’s and the agent’s interests cannot be per-
fectly aligned even when monitoring and bonding costs are incurred.

Motivating Managers: Executive Compensation

One way to encourage management to act in shareholders’ best inter-
ests, and so minimize agency problems and costs, is through executive
compensation—how top management is paid. There are several differ-
ent ways to compensate executives, including:

Salary. The direct payment of cash of a fixed amount per period.

Bonus. A cash reward based on some performance measure, say earn-
ings of a division or the company.

Stock appreciation right. A cash payment based on the amount by
which the value of a specified number of shares has increased over
a specified period of time (supposedly due to the efforts of manage-
ment).

Performance shares. Shares of stock given the employees, in an amount
based on some measure of operating performance, such as earnings
per share.

Stock option. The right to buy a specified number of shares of stock in
the company at a stated price—referred to as an exercise price at
some time in the future. The exercise price may be above, at, or
below the current market price of the stock.

Restricted stock grant. The grant of shares of stock to the employee at
low or no cost, conditional on the shares not being sold for a spec-
ified time.

The salary portion of the compensation—the minimum cash pay-
ment an executive receives—must be enough to attract talented execu-
tives. But a bonus should be based on some measure of performance
that is in the best interests of shareholders—not just on the past year’s
accounting earnings. For example, a bonus could be based on gains in
market share. Recently, several companies have adopted programs that
base compensation, at least in part, on value added by managers as mea-
sured by economic profits.
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The basic idea behind stock options and restricted stock grants is to
make managers owners, since the incentive to consume excessive perks
and to shirk are reduced if managers are also owners. As owners, man-
agers not only share the costs of perks and shirks, but they also benefit
financially when their decisions maximize the wealth of owners. Hence,
the key to motivation through stock is not really the value of the stock,
but rather ownership of the stock. For this reason, stock appreciation
rights and performance shares, which do not involve an investment on
the part of recipients, are not effective motivators.

Stock options do work to motivate performance if they require
owning the shares over a long time period; are exercisable at a price
above the current market price of the shares, thus encouraging manag-
ers to get the share price up, and require managers to tie up their own
wealth in the shares.

Currently, there is a great deal of concern in some corporations
because executive compensation is not linked to performance. In recent
years, many U.S. companies have downsized, restructured, and laid off
many employees and allowed the wages of employees who survive the
cuts to stagnate. At the same time, corporations have increased the pay
of top executives through both salary and lucrative stock options. If
these changes lead to better value for shareholders, shouldn’t the top
executives be rewarded?

There are two issues here. First, such a situation results in anger and
disenchantment among both surviving employees and former employ-
ees. Second, the downsizing, restructuring, and lay-offs may not result
in immediate (or even, eventual) increased profitability. Consider AT&T
in 1995: In a year in which the company restructured, barely made a
profit, eliminated 40,000 jobs, and its stock had lackluster returns, the
chief executive officer (CEO) received salary and bonuses of $5.2 mil-
lion and options valued at $11 million. If the restructuring pays off in
the long-run, the CEO’s pay may be justified, but meanwhile, there may
be some unhappy AT&T shareholders: The average annual return on
AT&T stock over the period 1996-2001 was —23.19%.°

Another problem is that compensation packages for top manage-
ment are designed by the board of directors, which often includes top
management. Moreover, reports disclosing these compensation packages
to shareholders (the proxy statements) are often confusing. Both prob-
lems can be avoided by adequate and understandable disclosure of exec-
utive compensation to shareholders, and with compensation packages
determined by board members who are not executives of the firm.

®Joann S. Lublin, “AT&T Board Faces Protest Over CEO Pay,” Wall Street Journal
(April 16, 1996), pp. A3, A6.
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Owners have one more tool with which to motivate management—
the threat of firing. As long as owners can fire managers, managers will
be encouraged to act in the owners’ interest. However, if the owners are
divided or apathetic—as they often are in large corporations—or if they
fail to monitor management’s performance and the reaction of directors
to that performance, the threat may not be credible. The removal of a
few poor managers can, however, make this threat palpable.

Shareholder Wealth Maximization and

Accounting “irregularities”

Recently, there have been a number of scandals and allegations regard-
ing the financial information that is being reported to shareholders and
the market. Financial results reported in the income statements and bal-
ance sheets of some companies indicated much better performance than
the true performance or much better financial condition than actual.
Examples include Xerox, which was forced to restate earnings for sev-
eral years because it had inflated pre-tax profits by $1.4 billion, Enron,
which is accused of inflating earnings and hiding substantial debt, and
Worldcom, which failed to properly account for $3.8 billion of
expenses. Along with these financial reporting issues, the independence
of the auditors and the role of financial analysts have been brought to
the forefront.”

It is unclear at this time the extent to which these scandals and
problems were the result of simply bad decisions or due to corruption.
The eagerness of managers to present favorable results to shareholders
and the market appears to be a factor in several instances. And personal
enrichment at the expense of shareholders seems to explain some cases.
Whatever the motivation, chief executive officers (CEOs), chief financial
officers (CFOs), and board members are being held directly accountable
for financial disclosures. For example, in 2002, the Securities and
Exchange Commission ordered sworn statements attesting to the accu-
racy of financial statements. The first deadline for such statements
resulted in several companies restating financial results.

The accounting scandals are creating an awareness of the impor-
tance of corporate governance, the importance of the independence of
the public accounting auditing function, the role of financial analysts,
and the responsibilities of CEOs and CFOs.

7 For example, the public accounting firm of Arthur Andersen was found guilty of
obstruction of justice in 2002 for their role in the shredding of documents relating to
Enron. As an example of the problems associated with financial analysts, the securi-
ties firm of Merrill Lynch paid a $100 million fine for their role in hyping stocks to
help win investment-banking business.
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Shareholder Wealth Maximization and Social Responsibility

When financial managers assess a potential investment in a new prod-
uct, they examine the risks and the potential benefits and costs. If the
risk-adjusted benefits do not outweigh the costs, they will not invest.
Similarly, managers assess current investments for the same purpose; if
benefits do not continue to outweigh costs, they will not continue to
invest in the product but will shift their investment elsewhere. This is
consistent with the goal of shareholder wealth maximization and with
the allocative efficiency of the market economy.

Discontinuing investment in an unprofitable business may mean
closing down plants, laying off workers, and, perhaps destroying an
entire town that depends on the business for income. So decisions to
invest or disinvest may affect great numbers of people.

All but the smallest business firms are linked in some way to groups
of persons who are dependent to a degree on the business. These groups
may include suppliers, customers, the community itself, and nearby
businesses, as well as employees and shareholders. The various groups
of persons that depend on a firm are referred to as its stakeholders; they
all have some stake in the outcome of the firm. For example, if the Boe-
ing Company lays off workers or increases production, the effects are
felt by Seattle and the surrounding communities.

Can a firm maximize the wealth of shareholders and stakeholders at
the same time? Probably. If a firm invests in the production of goods and
services that meet the demand of consumers in such a way that benefits
exceed costs, the firm will be allocating the resources of the community
efficiently, employing assets in their most productive use. If later the
firm must disinvest—perhaps close a plant—it has a responsibility to
assist employees and other stakeholders who are affected. Failure to do
so could tarnish its reputation, erode its ability to attract new stake-
holder groups to new investments, and ultimately act to the detriment of
shareholders.

The effects of a firm’s actions on others are referred to as externali-
ties. Pollution is an externality that keeps increasing in importance.
Suppose the manufacture of a product creates air pollution. If the pol-
luting firm acts to reduce this pollution, it incurs a cost that either
increases the price of its product or decreases profit and the market
value of its stock. If competitors do not likewise incur costs to reduce
their pollution, the firm is at a disadvantage and may be driven out of
business through competitive pressure.

The firm may try to use its efforts at pollution control to enhance its
reputation in the hope that this will lead to a sales increase large enough
to make up for the cost of reducing pollution. This is called a market
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solution: The market places a value on the pollution control and
rewards the firm (or an industry) for it. If society really believes that
pollution is bad and that pollution control is good, the interests of own-
ers and society can be aligned.

It is more likely, however, that pollution control costs will be viewed
as reducing owners’ wealth. Then firms must be forced to reduce pollu-
tion through laws or government regulations. But such laws and regula-
tions also come with a cost—the cost of enforcement. Again, if the
benefits of mandatory pollution control outweigh the cost of govern-
ment action, society is better off. In such a case, if the government
requires all firms to reduce pollution, then pollution control costs sim-
ply become one of the conditions under which owner wealth-maximizing
decisions are to be made.

SUMMARY

B Finance comprises three areas: financial management, investments, and
financial institutions. These three areas are linked together through a
common body of knowledge that includes the theories and tools of
finance.

B The decision-making of financial managers can be broken down into
two broad classes: investment decisions and financing decisions. Invest-
ment decisions are those decisions that involve the use of the firm’s
funds. Financing decisions are those decisions that involve the acquisi-
tion of the firm’s funds.

B Financial managers assess the potential risks and rewards associated
with investment and financing decisions through the application of
financial analysis.

B The information necessary for financial decisions and analysis includes
the accounting information that describes the company and its industry
as well as economic information relating to the company, the industry,
and the economy in general.

B A business enterprise may be formed as a sole proprietorship, a part-
nership, corporation, or a hybrid of one or more of these forms. The
hybrid forms include the master limited partnership, the professional
corporation, the limited liability company, and the joint venture.
The choice of the form of business is influenced by concerns about
the life of the enterprise, the liability of its owners, the taxation of
income, and access to funds. In turn, the form of business influences
financial decision-making through its effect on taxes, governance,
and the liability of owners.
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m Corporations are entities created by law that limit the liability of own-

ers and subject income to an additional layer of taxation. The corpora-
tion’s owners—the shareholders—are represented by the board of
directors, which oversees the management of the firm.

The objective of financial decision-making in a business is the maximi-
zation of the wealth of owners. For a corporation, this is equivalent to
the maximization of the market value of the stock.

If markets for securities are price efficient, share prices will reflect all
available information. When information is revealed to investors, it is
rapidly figured into share prices.

Since managers’ self-interest may not be consistent with owners’ best
interests, owners must devise ways to align mangers’ and owners’ inter-
ests. One means of doing this is through executive compensation. By
designing managers’ compensation packages to encourage long-term
investment in the stock of a corporation, the interests of managers and
shareholders can be aligned.

Recent scandals have created an awareness of the responsibility of
CEOs, CFOs, and board members to shareholders and the market.
Shareholder wealth maximization is consistent with the best interests
of stakeholders and society if market forces reward firms for taking
actions that are in society’s interest or if the government steps in to
force actions that are in society’s interest.

QUESTIONS

1. Which of following actions are the result of a financing decision?

Which of the following actions are the result of an investment decision?
a. A firm introduces a new product.

b. A firm issues new bonds.

c. A corporation issues new shares of stock.

d. A firm expands its existing manufacturing facilities.

e. A firm leases a new building to be used in its manufacturing.

. Suppose you are the financial manager of a large national food pro-

cessing firm. In your travels, you run across a small regional food
processor that you believe will provide your firm with annual returns
of over 30%. Returns on your firm’s typical investments are around
20%. Should you propose that your firm acquire this regional food
processor? What factors need to be considered in this decision?

. McDonald’s Corporation, licensor and operator of a chain of fast-

food restaurants, was founded in 1953 as a partnership and within
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10.

11.

12.

13.
14.

six months was incorporated. Why would this operator of fast-food
restaurants incorporate so soon after being established? What fac-
tors influence the decision to incorporate?

. Briefly describe each of the following forms of business: (a) master

limited partnership, (b) professional corporation, (c) joint venture.

. Corporations contribute the greatest share of business income in the

United States, yet there are fewer corporations than sole proprietor-
ships. Explain why these facts seem reasonable, considering the evo-
lution of a firm.

. If the share price of a corporation’s stock declines, does this mean

that the management of the company is not maximizing shareholder
wealth? If the share price of a corporation’s stock increases, does
this mean that the management of the company is maximizing
shareholder wealth? Explain.

. Why is the maximizing of shareholder wealth not necessarily equiv-

alent to the maximizing of earnings per share?

. Through 1997, the Burlington Coat Factory Warehouse Corpora-

tion had not paid any dividends. Why were investors willing to pay
over $10 for a share of Burlington stock in 1997?

. The Rising Corporation has had 20 consecutive quarters of increas-

ing earnings per share, but its share price has remained at about the
same price over this same time period. Is this consistent? Explain.
Which forms of business have limited liability for all owners?
Which forms of business have unlimited liability for all owners?
Why may a firm’s share price increase when the firm announces
lower earnings?
The Clockwork Corporation would like to issue $2 million in new
shares of stock. The President of Clockwork believes that if the
company waits two weeks, they could get a better price for their
shares. The Chair of the board of directors disputes this. She says
that because markets are price efficient, there is no “timing” possi-
ble on the stock issue and Clockwork should issue the shares when
they need the funds, and not worry about “timing.” Who is right?
What is an agency cost? Give three examples of agency costs.
The Sununu Corporation is having a bit of a problem: The execu-
tives are using the corporation’s jets for personal reasons, such as
traveling on vacation and visiting doctors in other cities. The board
of directors wants management to cut down on this type of activity.
a. In terms of the different types of agency costs, how would we
classify the misuse of corporate jets?
b. What measures can the board take to reduce or eliminate the mis-
use of the corporate jets?
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15.

16.

17.

18.

19.

20.
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Suppose that you start your own small retail business. As business

increases, you expand the hours and hire someone to manage the

business during the evening hours.

a. Describe the agency relationship involved in your business.

b. What possible problems can arise in this relationship?

c. How could you reduce the costs associated with this agency rela-
tionship?

List four kinds of compensation for a firm’s management. Identify

the arrangements that would be most effective in aligning the inter-

ests of shareholders and management.

Can shareholder wealth maximization be consistent with a firm’s

social responsibility? Explain. Consider International Business

Machines (IBM), whose headquarters are located in Armonk, New

York, but whose manufacturing and sales operations span the globe.

Who are IBM’s stakeholders? If IBM trims is work force, what obli-

gations does it have to its stakeholders?

On Tuesday, February 16, 2000, the L Corp. announced that its fourth

quarter 1999 earnings per share rose to 67 cents, up from 55 cents for

the fourth quarter of 1991. On the same day, M Corp. announced

fourth quarter earnings of 63 cents per share, compared to the previous

year’s fourth quarter earnings of 66 cents. On February 16, 2000, L

Corp.’s share price fell from $27.375 to $25.375 and M Corp.’s share

price fell from $40.125 to $37.375. Why would the share prices of

both companies fall when these earnings figures are announced?

Why would a firm choose to be a closely-held corporation instead of a

publicly-held corporation? Why would a firm choose to be a publicly-

held corporation instead of a closely-held corporation?

Compare performance shares with a restricted stock grant as a

means of motivating management to act in shareholders’ best inter-

ests. Which do you believe is more effective? Explain your reasoning.

. Mary, Martin, and Michael invested $20,000, $30,000, and $50,000,

respectively, in a business enterprise. After operating the business

unsuccessfully for five years, they decided to terminate it. At the time

they ceased business operations, the assets of the business were worth
only $40,000 and the debts of the business were $10,000.

a. If this business were formed as a partnership, with the sharing of
profits and losses based on the proportion of each partner’s orig-
inal investment, what would be the financial consequences of the
dissolution of the business to Mary, Martin, and Michael?

b. If this business were formed as a corporation, with the propor-
tion of ownership based on the proportion of each shareholder’s
original investment, what would be the financial consequences of
the dissolution of the business to Mary, Martin, and Michael?
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he objective of any financial decision, whether it is a financing or
Tinvestment decision, should be to maximize owners’ wealth. For a
corporation this translates into maximizing the market value of the
ownership interest—the value of the stock. So a financial manager’s
decisions must be made with an eye on the value of the firm’s stock and
the markets in which the stock is traded.

If a firm needs funds, should it issue stock or borrow? If it issues
new stock, will present investors lose? If it borrows, what interest rate
will its lenders—the investors in its bonds—require? How soon could
the loan be paid off? How soon should it be paid off?

If a firm has funds to invest, should financial managers invest it until
it is needed? In what kind of financial instrument? What characteristics
must the investment vehicle have? What types of risk must they take on
with their investment?

Financial managers must understand the wide range of securities
available and the markets in which they are bought and sold. This chap-
ter provides an overview of both. Its purpose is twofold. First, we
acquaint you with the terms and definitions we use in this book. Then,
we give you an idea how markets for securities function so that you will
know how security prices are determined.

SECURITIES

A security is a document that gives the owner a claim on future cash
flows. A security may represent an ownership claim on an asset (such as a
share of stock) or a claim on the repayment of borrowed funds, with
interest (such as a bond). The document may be a piece of paper (such as

27
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a stock certificate or a bond) or an entry in a register (which may, in turn,
be a computer record). A securities market is an arrangement for buying
and selling securities. It may be a physical location or simply a computer
or telephone network.

Securities are classified into three groups: money market securities,
capital market securities, and derivative securities—based on their
maturity and the source of their value. The word “maturity” is often
used loosely to refer to the length of time before repayment of a debt.
Other terms using the word “maturity” are more specific. The maturity
date of a security is the pre-set date on which the amount borrowed
(called the face value, the par value, the principal, or the maturity
value) is repaid. The security is said to mature on its maturity date. The
original maturity is the time between the date a security is issued and its
maturity date.

Money Market Securities

Money market securities are short-term indebtedness. By “short term”
we usually imply an original maturity of one year or less. The most
common money market securities are Treasury bills, commercial paper,
negotiable certificates of deposit, and bankers acceptances.

Treasury bills (T-bills) are short-term securities issued by the U.S.
government; they have original maturities of either four weeks, three
months, or six months. Unlike other money market securities, T-bills
carry no stated interest rate. Instead, they are sold on a discounted
basis: Investors obtain a return on their investment by buying these
securities for less than their face value and then receiving the face value
at maturity. T-Bills are sold in $10,000 denominations; that is, the T-
Bill has a face value of $10,000.

Commercial paper is a promissory note—a written promise to
pay—issued by a large, creditworthy corporation. These securities have
original maturities ranging from one day to 270 days and usually trade
in units of $100,000. Most commercial paper is backed by bank lines of
credit, which means that a bank is standing by ready to pay the obliga-
tion if the issuer is unable to. Commercial paper may be either interest-
bearing or sold on a discounted basis.

Certificates of deposit (CDs) are written promises by a bank to pay
a depositor. Nowadays they have original maturities from six months to
three years. Negotiable certificates of deposit are CDs issued by large
commercial banks that can be bought and sold among investors. Nego-
tiable CDs typically have original maturities between one month and
one year and are sold in denominations of $100,000 or more. Negotia-
ble certificates of deposit are sold to investors at their face value and
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carry a fixed interest rate. On the maturity date, the investor is repaid
the amount borrowed, plus interest.

Eurodollar certificates of deposit are CDs issued by foreign branches
of U.S. banks, and Yankee certificates of deposit are CDs issued by for-
eign banks located in the United States. Both Eurodollar CDs and Yankee
CDs are denominated in U.S. dollars. In other words, interest payments
and the repayment of principal are both in U.S. dollars.

Bankers’ acceptances are short-term loans, usually to importers and
exporters, made by banks to finance specific transactions. An acceptance
is created when a draft (a promise to pay) is written by a bank’s customer
and the bank “accepts” it, promising to pay. The bank’s acceptance of
the draft is a promise to pay the face amount of the draft to whomever
presents it for payment. The bank’s customer then uses the draft to
finance a transaction, giving this draft to her supplier in exchange for
goods. Since acceptances arise from specific transactions, they are avail-
able in a wide variety of principal amounts. Typically, bankers’ accep-
tances have maturities of less than 180 days. Bankers’ acceptances are
sold at a discount from their face value, and the face value is paid at
maturity. Since acceptances are backed by both the issuing bank and the
purchaser of goods, the likelihood of default is very small.

Money market securities are backed solely by the issuer’s ability to
pay. With money market securities, there is no collateral; that is, no
item of value (such as real estate) is designated by the issuer to ensure
repayment. The investor relies primarily on the reputation and repay-
ment history of the issuer in expecting that he or she will be repaid.

CAPITAL MARKET SECURITIES

Capital market securities are long-term securities issued by corpora-
tions and governments. Here “long-term securities” refers to securities
with original maturities greater than 1 year and perpetual securities
(those with no maturity). There are two types of capital market securi-
ties: those that represent shares of ownership interest, also called
equity, issued by corporations, and those that represent indebtedness,
issued by corporations and by the U.S. and state and local governments.

Equity

The equity of a corporation is referred to as “stock”; ownership of
stock is represented by shares. Investors who own stock are referred to
as sharebolders. Every corporation has common stock, and some corpo-
rations have another type of stock, preferred stock, as well.
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Common stock is the most basic ownership interest in a corpora-
tion. Common shareholders are the residual owners of the firm. If the
business is liquidated, the common shareholders can claim the business’
assets, but only those assets that remain after all other claimants have
been satisfied.

Since common stock represents ownership of the corporation, and
since the corporation has a perpetual life, common stock is a perpetual
security; it has no maturity. Common shareholders may receive cash
payments—dividends—from the corporation. They may also receive a
return on their investment in the form of increased value of their stock
as the corporation prospers and grows.

Preferred stock also represents ownership interest in a corporation
and, like common stock, is a perpetual security. However, preferred
stock differs from common stock in several important ways. First, pre-
ferred shareholders are usually promised a fixed annual dividend,
whereas common shareholders receive what the board of directors
decides to distribute. And although the corporation is not legally bound
to pay the preferred stock’s dividend, preferred shareholders must be
paid their dividends before any common dividends are paid. Second,
preferred shareholders are not residual owners; their claim on a liqui-
dated corporation takes precedence over that of common shareholders.
And finally, preferred shareholders generally do not have a say in cor-
porate matters, whereas common stockholders have the right to vote for
members of the board of directors and on major issues.

Indebtedness

A capital market debt obligation is a financial instrument whereby the bor-
rower promises to repay the face amount of the obligation by the maturity
date and, in most cases, to make periodic interest payments to the holder
of the debt obligation, referred to as the lender. These debt obligations can
be broken into two categories: bank loans and debt securities.

While at one time, bank loans were not considered capital market
instruments, in recent years a market for the buying and selling of these
debt obligations has developed. One form of bank loan that is bought and
sold in the market is a syndicated bank loan. This is a loan in which a
group (or syndicate) of banks provides funds to the borrower. The need for
a group of banks arises because the amount sought by a borrower may be
too large for any one bank to be exposed to the credit risk of that borrower.

Debt securities include (1) bonds, (2) notes, (3) medium-term notes,
and (4) asset-backed securities. The distinction between a bond and a
note has to do with the number of years until the obligation matures
when the security is originally issued. Historically, a note is a debt secu-
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rity with a maturity at issuance of 10 years or less; a bond is a debt secu-
rity with a maturity greater than10 years.! The distinction between a
note and a medium-term note has nothing to do with the maturity but
rather the way the security is issued and we will explain this in Chapter
15. Throughout most of this book we will simply refer to a bond, a note,
or a medium-term note as simply a bond. We will refer to the investors in
any debt obligation as either the debtholder, bondholder, or note holder.

A debt security may provide a promise to pay the investor periodic
interest (referred to as a coupon); a debt security that does not include a
promise to pay interest is referred to as a zero-coupon debt. In the case
of debt that pays interest, interest is generally paid at regular intervals
(say, semi-annually) and may be a fixed or floating (or variable) rate.
The interest rate for a floating rate security is usually tied to the interest
rate on a market interest rate, the price of a commodity, or the return on
some financial instrument.

Bonds, notes, and medium-term notes are issued by corporations,
the U.S. government, U.S. government agencies, and municipal govern-
ments. Corporate debt securities backed by specific assets as collateral
are referred to as secured notes or secured bonds. If they are not backed
by specific assets, they are referred to as debentures. If a debt obligation
is secured and the borrower is unable to make interest or principal pay-
ments when promised, in theory the creditors may be able to force the
sale of the collateral for the purpose of collecting what is due them. Col-
lateral therefore reduces the security’s riskiness and the level of return,
or yield, the issuer (the borrower) must pay. As we will see in later
chapters in this book, riskiness is an important determinant of the
return on as investment. The claims of debtholders take precedence over
those of shareholders, but debtholders are unlikely to be paid the full
face value for their securities if a corporation must be liquidated.

U.S. government notes and bonds are interest-bearing securities
backed by the “full faith and credit” of the United States; there is little
uncertainty regarding whether the interest and principal will be paid as
promised. The bonds and notes of U.S. government agencies, such as the
Tennessee Valley Authority, are also backed by the government. The
securities of government sponsored enterprises, such as the United

! This distinction between notes and bonds is not precisely true, but is consistent with
common usage of the terms “note” and “bond.” In fact, notes and bonds are distin-
guished by whether or not there is an indenture agreement, a legal contract specifying
the terms of the borrowing and any restrictions, and identifying a trustee to watch
out for the debtholders’ interests. A bond has an indenture agreement, whereas a
note does not. For our purposes in this chapter, we will use the terms notes and
bonds in their common usage, distinguished on the term to maturity.
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States Postal Service and the Federal Home Loan Bank are not explicitly
backed by the government, yet there is little uncertainty whether the
interest and principal on these securities will be paid as promised.

Bonds issued by state and local governments are called municipal
bonds. They are either general obligation bonds, which are backed by
the general taxing power of the issuing government, or revenue bonds,
which are bonds issued to finance a specific project and are repaid with
the revenues from that project.

Interest on federal government bonds is taxed as income by the federal
government, but in most cases not by the states. The interest on municipal
bonds is generally taxed as income by the states, but not by the federal gov-
ernment. The exclusion of interest on municipal bonds from federal income
tax makes these bonds attractive to investors. It also allows local govern-
ments to pay lower-than-average interest on their bonds.

The major financing instrument for corporations that developed in
the 1990s was the asset-backed security. This is a debt security that is
backed by loans or receivables. For example, Ford Credit, a subsidiary
of Ford Motor Company, has issued securities backed by a pool of auto-
mobile loans. The process of issuing securities backed by a pool of loans
or receivables is referred to as securitization. We’ll see the advantages
of a corporation issuing an asset-backed security relative to a corporate
bond in Chapter 26.

Derivative Instruments

A derivative instrument is any contract that gets its value directly from
another security, a market interest rate, the price of a commodity, or a
financial index. Derivative instruments include: (1) options, (2) futures/
forwards, (3) swaps, and (4) caps and floors. In Chapter 4 we will dis-
cuss these derivative instruments.

What is important to understand is that derivative instruments can
be used to control the wide range of risk faced by corporations and
investors. This is one reason why derivatives are often referred to as risk
control instruments. We must postpone a detailed discussion of the risk
reducing role of derivative instruments at this juncture since we have not
discussed the various risks faced by corporations and investors. This key
role played by derivative instruments in global financial markets was
stated in a 1994 report published by the U.S. General Accounting Office:

Derivatives serve an important function of the global
financial marketplace, providing end-users with opportu-
nities to better manage financial risks associated with their
business transactions. The rapid growth and increasing
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complexity of derivatives reflect both the increased
demand from end-users for better ways to manage their
financial risks and the innovative capacity of the financial
services industry to respond to market demands.”

Unfortunately, derivative markets are too often viewed by the gen-
eral public—and sometimes regulators and legislative bodies—as vehicles
for pure speculation (that is, legalized gambling). Without derivative
instruments and the markets in which they trade, the financial systems
throughout the world would not be as integrated as they are today and it
would be difficult for corporations and investors to protect themselves
against unwanted risks.

SECURITIES MARKETS

The primary function of a securities market—whether or not it has a
physical location—is to bring together buyers and sellers of securities.
Securities markets can be classified by whether they are involved in orig-
inal sales or resales of securities, and by whether or not they involve a
physical trading location.

Primary and Secondary Markets

When a security is first issued, it is sold in the primary market. This is
the market in which new issues are sold and new capital is raised. So it
is the market whose sales directly benefit the issuer of the securities.

There are three ways to raise capital in the primary market. The first
is the direct sale, in which the investor purchases, say, stock directly
from the issuer. Many venture capital firms invest in small, growing
businesses in this way. Also, many corporations sell securities directly to
large investors, such as pension funds. By doing so, the issuer can tailor
the features of the security (such as maturity) to suit the desires of the
investor. This type of selling is referred to as private placement.

A second method is through financial institutions, which are firms
that obtain money from investors in return for the institution’s securities
and then invest that money. For example, a bank issues bank accounts
in return for depositors’ money and then loans that money to a firm.
Besides banks, firm such as mutual funds and pension funds operate as
financial institutions.

2U.S. General Accounting Office (GAO), Financial Derivatives: Actions Needed to
Protect the Financial System, May 1994, p. 6.



34 FOUNDATIONS

EXHIBIT 2.1 The Three Methods of Raising Capital in the Primary Markets

Directly to investors

funds
Investors i< >! Firm |
security
Through a financial institution
depositor account debt
Financial institution
deposited funds funds
Through an investment banker
security security
Investment banker
funds funds

The third method for primary market transactions operates through
investment bankers, who buy the securities issued by corporations and
then sell those securities to investors for a higher price. This process of
buying shares from the issuer and reselling them to investors is called
underwriting. For example, Kraft Foods’ 2001 offering of newly issued
common shares was underwritten by a syndicate of 15 underwriters,
including Credit Suisse First Boston, Salomon Smith Barney, Deutsche
Banc Alexander Brown, and J. P. Morgan. The offering raised $8.7 bil-
lion, with Kraft Foods receiving over $8.4 billion:

Per share  Total proceeds

Initial public offering price $31.0000  $8,680,000,000
Underwriting discount $0.8471 $237,181,000
Proceeds, before expenses, to Kraft $30.1529  $8,442,819,000

The three methods of raising capital in the primary market are illus-
trated in Exhibit 2.1. We discuss the underwriting of securities and the
role of investment bankers in the next chapter.

A secondary market is one in which securities are resold among
investors. No new capital is raised and the issuer of the security does
not benefit directly from the sale. Trading takes place among investors.
Investors who buy and sell securities on the secondary markets may
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obtain the services of stock brokers, individuals who buy or sell securi-
ties for their clients.

We can use the market for college textbooks to illustrate the differ-
ence between primary and secondary markets. Suppose one of your
instructors decides to use this book, Financial Management and Analysis,
as the class text. The instructor notifies the school bookstore, which buys
copies of the text from the publisher, John Wiley & Sons, and then puts
them up for sale at a somewhat higher price than was paid. You then buy
your new copy of this book from the bookstore. The market for new
books, in which you, the publisher, and the bookstore have operated as
buyer, seller, and intermediary, respectively, is a primary market. The
bookstore has acted as a sort of textbook “investment banker,” but most
of the money invested in the book has gone to the issuer (the publisher).
The bookstore received a profit for performing as an intermediary, a facil-
itator of the transaction between you and the publisher. The publisher
would have been hard put to sell to each member of the class individually.

At the end of the term you may wish to sell your used copy of Financial
Management and Analysis. You can sell it directly to a friend who is about
to take the course, or you can sell it back to the bookstore for resale to
another student. Both these transactions take place in the secondary text-
book market, because the publisher (the issuer) is not a party to them.

If a firm can raise new funds only through the primary market, why
should financial managers be concerned about the secondary market on
which the firm’s securities trade? Because investors may not be inter-
ested in buying securities that are not liquid—that they could not sell at
a fair price at any time. And the secondary markets provide the liquid-
ity. For example, suppose IBM wants to issue new common shares to
pay for its expansion program; investors would not be willing to buy
such shares if they could not expect to sell them on the secondary mar-
ket should the need arise. IBM counts on the existence of a healthy sec-
ondary market to entice investors to buy its new stock issue.

Exchanges and Over-the-Counter Markets

There are two types of secondary securities markets: exchanges and
over-the-counter markets. Exchanges are actual places where buyers
and sellers (or their representatives) meet to trade securities. Examples
are the New York Stock Exchange and the Tokyo Stock Exchange.
Over-the-counter (OTC) markets are arrangements in which investors
or their representatives trade securities without sharing a physical loca-
tion. For the most part, computer and telephone networks are used for
this purpose. These networks are owned and managed by the market’s
members. An example is the Nasdaq system, which is operated by the
National Association of Securities Dealers (NASD).
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Exchanges may be privately owned, as are those in the United States
and the United Kingdom. Privately owned exchanges are managed by
their owners, or members (typically brokerage firms), who may pay
hundreds of thousands of dollars for the privilege of owning a seat (a
membership) on the exchange. Private exchanges are self-regulated; that
is, they determine the rules and regulations that must be followed by
their members, by traders, and by companies whose securities are listed,
or accepted for trading, on the exchange.

Exchanges may be owned and operated by banks or banking organi-
zations, as are many European exchanges—those in Luxembourg and
Germany, for example. If the exchanges are owned by the banking insti-
tutions, these institutions then control both the primary and secondary
markets for securities. Both bank-owned and privately owned exchanges
are, of course, subject to regulation by the countries in which they are
located.

Finally, there are state-controlled exchanges, such as those in
France, Belgium, and several Latin American countries. These are gener-
ally the most restrictive exchanges and are characterized by stringent
listing standards, especially for foreign companies.

There are two types of pricing systems for securities: the pure auc-
tion and the dealer market. In the pure auction process, investors want-
ing to buy or sell shares of stock submit their bids through their brokers,
who relay these bids to a centralized location, where bids are matched
and the transaction is executed. The party that does the matching is
referred to as the specialist. For each stock in the market, there is only
one matchmaker, one specialist. In a dealer market, individual dealers
buy and sell shares of stock, trading with individuals and other dealers.
We refer to these dealers as market makers since they “make” a market
in the stock, providing liquidity to the market. In a dealer market, there
may be many dealers for a given stock. Though a market can use either
or some combination of the two systems, exchanges tend to use the auc-
tion process and over-the-counter markets use a dealer market.

Markets in the United States

Governments provide no guarantees regarding securities. However,
through legislation and regulation of markets, transactions, and trans-
actors, the U.S. government has attempted to guard against fraudulent
practices and manipulative behavior on the part of market participants.
The federal organization charged with the regulation of U.S. financial
markets is the Securities and Exchange Commission (SEC). The SEC is a
federal agency that administers federal securities laws and was estab-
lished by the Securities and Exchange Act of 1934. The SEC consists of
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five members, each appointed by the President of the United States for a
term of five years. The SEC carries out the following activities:

M Tssues rules that clarify securities laws or trading procedure issues.

B Requires disclosure of specific information.

B Makes public statements on current issues.

B Oversees self-regulation of the securities industry by the stock
exchanges and professional groups such as the National Association of

Securities Dealers.

Major federal legislation is listed in Exhibit 2.2; in addition, the
states have all passed laws that reinforce or extend federal legislation.

EXHIBIT 2.2  Federal Regulation of Securities Markets in the United States

Law

Description

Securities Act of 1933

Securities and
Exchange Act of 1934

Investment Company Act
of 1940

Investment Advisers Act
of 1940

Federal Securities Act
of 1964

Securities Investor
Protection Act of 1970

Insider Trading Sanctions
Act of 1984

Insider Trading and Secu-
rities Fraud Enforce-
ment Act of 1988

Regulates new offerings of securities to the public. It
requires the filing of a registration statement con-
taining specific information about the issuing corpo-
ration and prohibits fraudulent and deceptive
practices related to security offers.

Establishes the Securities and Exchange Commission
(SEC) to enforce securities regulations and extends
regulation to the secondary markets.

Gives the SEC regulatory authority over publicly-held
companies that are in the business of investing and
trading in securities.

Requires registration of investment advisors and regu-
lates their activities.

Extends the regulatory authority of the SEC to include
the over-the-counter securities markets.

Creates the Securities Investor Protection Corpora-
tion, which is charged with the liquidation of securi-
ties firms that are in financial trouble and which
insures investors’ accounts with brokerage firms.

Provides for treble damages to be assessed against vio-
lators of securities laws.

Provides preventative measures against insider trading
and establishes enforcement procedures and penal-
ties for the violation of securities laws.
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Money Markets

Money market securities are not traded in a physical location; rather
these securities are traded over-the-counter through banks and dealers
that are networked together by telephone and computer lines. These
intermediaries bring together buyers and sellers from around the world.
In the United States, most trading is centered around large banks (called
money center banks) located in the major financial centers of the country.
Many banks and dealers specialize in specific instruments, such as com-
mercial paper or bankers’ acceptances.

Equity Markets

In the United States, there are two national stock exchanges: (1) the
New York Stock Exchange (NYSE), commonly called the “Big Board,”
and (2) the American Stock Exchange (AMEX or ASE), also called the
“Curb.” National stock exchanges trade stocks of not only U.S. corpo-
rations but also non-U.S. corporations. In addition to the national
exchanges, there are regional stock exchanges in Boston, Chicago
(called the Midwest Exchange), Cincinnati, San Francisco (called the
Pacific Coast Exchange), and Philadelphia. Regional exchanges prima-
rily trade stocks from corporations based within their region.

The major OTC market in the United States is Nasdaq (the National
Association of Securities Dealers Automated Quotation System), which
is owned and operated by the NASD (the National Association of Secu-
rities Dealers). The NASD is a securities industry self-regulatory organi-
zation (SRO) that operates subject to the oversight of the SEC. Nasdaq
is a national market. During 1998, Nasdaq and AMEX merged to form
the Nasdag—~AMEX Market Group, Inc., each maintaining their respec-
tive markets and forming a large market that takes advantage of both
the floor-based market structure and the OTC market structure.

The NYSE is the largest exchange in the United States, with approx-
imately 2,800 companies’ shares listed and dominates other markets in
terms of the value and volume of shares traded. The AMEX is the sec-
ond largest national stock exchange in the United States, with more
than 750 issues listed for trading. Nasdaq has a greater number of listed
stocks (4,200) but with much less market capitalization than the NYSE.

According to the Securities Act of 1934 (see Exhibit 2.2), there are
two categories of traded stocks. The first is exchange traded stocks,
which are also called listed stocks. The second is OTC stocks, which are
also non-exchange traded stocks and are, thereby, by inference, non-
listed. However, as we will describe later in this chapter, certain Nasdaq
stocks have listing requirements (the Nasdaq National Market and the
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Nasdaq Small Capitalization Market). Thus, a more useful and practical
categorization of these categories is as follows:

B Exchange listed stocks (national and regional exchanges).
B Nasdagq listed OTC stocks.
B Non-Nasdaq OTC stocks.

Stock Exchanges

Stock exchanges are formal organizations, approved and regulated by
the Securities and Exchange Commission (SEC). They are made up of
members who use the exchange facilities and systems to exchange or
trade listed stocks. These exchanges are physical locations where mem-
bers assemble to trade. Stocks that are traded on an exchange are said
to be listed stocks. That is, these stocks are individually approved for
trading on the exchange by the exchange. To be listed, a company must
apply and satisfy requirements established by the exchange for mini-
mum capitalization, shareholder equity, average closing share price, and
other criteria. Even after being listed, exchanges may delist a company’s
stock if it no longer meets the exchange requirements.

To have the right to trade securities or make markets on an
exchange floor, firms or individuals must become a member of the
exchange, which is accomplished by buying a seat on the exchange. The
number of seats is fixed by the exchange and the cost of a seat is deter-
mined by supply and demand of those who want to sell or buy seats. In
early 2001, there were 1,366 seats on the NYSE.

Two kinds of stocks are listed on the five regional stock exchanges:
(1) stocks of companies that either could not qualify for listing on one
of the major national exchanges or could qualify for listing but chose
not to list; and (2) stocks that are also listed on one of the major
national exchanges. The latter are called dually listed stocks. The moti-
vation of a company for dual listing is that a local brokerage firm that
purchases a membership on a regional exchange can trade their listed
stocks without having to purchase a considerably more expensive mem-
bership on the national stock exchange where the stock is also listed.
Alternatively, a local brokerage firm could use the services of a member
of a major national stock exchange to execute an order, but in this case
it would have to give up part of its commission.

The regional stock exchanges compete with the NYSE for the execu-
tion of smaller trades. Major national brokerage firms have in recent
years routed such orders to regional exchanges because of the lower fee
they charge for executing orders or better prices, as we will discuss later.
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OTC Market

The OTC market is called the market for unlisted stocks. As explained
previously, technically while there are listing requirements for exchanges,
there are also listing requirements for the Nasdaq National and Small
Capitalization OTC markets. Nevertheless, exchange traded stocks are
called listed, and stocks traded on the OTC markets are called unlisted.
There are three parts to the OTC market: two under the aegis of NASD
(the Nasdaq markets) and a third market for truly unlisted stocks, the
non-Nasdaq OTC markets.

The Nasdaq stock market is the flagship market of the NASD. Nasdaq
is essentially a telecommunication network that links thousands of geo-
graphically dispersed, market-making participants. Nasdaq is an electronic
quotation system that provides price quotations to market participants on
Nasdagq listed stocks. Although there is no central trading floor, Nasdaq has
become an electronic “virtual trading floor.” Some 535 dealers, known as
market-makers, representing some of the world’s largest securities firms,
provide competing bids to buy and offers to sell Nasdaq stocks to investors.

The Nasdaq stock market has two broad tiers of securities: (1) the
Nasdaq National Market and the Small Capitalization Market. News-
papers contain separate sections for these two tiers of stocks (sections
labeled the “Nasdaq National Market” and the “Nasdaq Small Capital-
ization Market”). The Nasdaq National Market is the dominant OTC
market in the United States.

Whereas the Nasdaq stock markets are the major parts of the U.S.
OTC markets, the vast majority of the OTC issues (about 8,000) do not
trade on either of the two Nasdaq systems. There are two types of markets
for these stocks. The securities traded on these markets are not listed; that
is, they have no listing requirements. The first of these two non-Nasdaq
OTC markets is the OTC Bulletin Board (OTCBB), sometimes called sim-
ply the Bulletin Board. It includes stocks not traded on NYSE, AMEX, or
Nasdaq. The second non-Nasdaq OTC market is the Pink Sheets that are
published weekly. In addition, an electronic version of the Pink Sheets is
updated daily and disseminated over market data vendor terminals. Pink
Sheet securities are often pejoratively called penny stocks.

Alternative Trading Systems

It is not necessary for two parties to a transaction to use an intermedi-
ary. That is, the services of a broker or a dealer are not required to exe-
cute a trade. The direct trading of stocks may take place between two
customers without the use of a broker. A number of proprietary alterna-
tive trading systems (ATSs) are operated by the NASD members or
member affiliates. These ATSs are for-profit “broker’s brokers” that
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match investor orders and report trading activity to the marketplace via
Nasdaq or the third market. In a sense, ATSs are similar to exchanges
because they are designed to allow two participants to meet directly on
the system and are maintained by a third party who also serves a limited
regulatory function by imposing requirements on each subscriber.

Broadly, there are two types of ATSs: electronic communications
networks and crossing networks. Electronic communications networks
(ECNs) are privately owned broker-dealers that operate as market par-
ticipants within the Nasdaq system. They display quotes that reflect
actual orders and provide institutions and Nasdaq market-makers with
an anonymous way to enter orders. Instinet was the first ECN. Crossing
networks are systems developed to allow institutional investors to cross
trade—that is, match buyers and sellers directly—typically via com-
puter. These networks are batch processes that aggregate orders for exe-
cution at prespecified times.

Stock Market Indicators
Stock market indicators have come to perform a variety of functions,
from serving as benchmarks for evaluating the performance of profes-
sional investors to answering the question “How did the market do
today?” Thus, stock market indicators (indexes or averages) have become
a part of everyday life.

The most commonly quoted stock market indicator is the Dow
Jones Industrial Average (DJIA). Other stock market indicators cited in
the financial press are the Standard & Poor’s 500 Composite (S&P 500),
the New York Stock Exchange Composite Index (NYSE Composite), the
Nasdaq Composite Index, and the Value Line Composite Average
(VLCA). Other stock market indicators include the Wilshire stock
indexes and the Russell stock indexes, which are followed primarily by
institutional money managers.

In general, market indexes rise and fall in fairly similar patterns.
Although the correlation is high, the indexes do not move in exactly the
same ways at all times. The differences in movement reflect the different
ways in which the indexes are constructed. Three factors enter into that
construction: the universe of stocks represented by the sample underly-
ing the index, the relative weights assigned to the stocks included in the
index, and the method of averaging across all the stocks.

Some indexes represent only stocks listed on an exchange. Examples
are DJIA and the NYSE Composite, which represent only stocks listed
on the Big Board. By contrast, the Nasdaq Composite Index includes
only stocks traded over the counter. A favorite of professionals is the
S&P 500 because it contains both NYSE-listed and OTC-traded shares.
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Each index relies on a sample of stocks from its universe, and that sam-
ple may be small or quite large. The DJIA uses only 30 of the largest
corporations, while the NYSE Composite includes every one of the
NYSE listed shares. The Nasdaq Composite Index also includes all
shares in its universe, while the S&P 500 has a sample that contains
only 500 of the more than 8,000 shares in the universe it represents.

The stocks included in a stock market indicator must be combined in
certain proportions, and each stock must be given a weight. The three main
approaches to weighting are these: (1) weighting by the market capitaliza-
tion of the stock’s company, which is the value of the number of shares times
price per share; (2) weighting by the price of the stock; and (3) equal weight-
ing for each stock, regardless of its price or its firm’s market value. With the
exception of the Dow Jones averages (such as the DJTA) and the VLCA, all
of the most widely used indices are market-value weighted. The DJIA is a
price-weighted average, and the VLCA is an equally weighted index.

Stock market indicators can be classified into three groups: (1) those
produced by stock exchanges based on all stocks traded on the exchanges;
(2) those produced by organizations that subjectively select the stocks to be
included in indices; and (3) those where stock selection is based on an
objective measure, such as the market capitalization of the company. The
first group includes the New York Stock Exchange Composite Index, which
reflects the market value of all stocks traded on the exchange. Although it is
not an exchange, the Nasdaq Composite Index falls into this category
because the index represents all stocks tracked by the Nasdaq system.

The three most popular stock market indicators in the second group
are the Dow Jones Industrial Average, the Standard & Poor’s 500, and
the Value Line Composite Average. The DJIA is constructed from 30 of
the largest blue-chip industrial companies. The companies included in
the average are those selected by Dow Jones & Company, publisher of
the Wall Street Journal. The S&P 500 represents stocks chosen from the
two major national stock exchanges and the over-the-counter market.
The stocks in the index at any given time are determined by a committee
of Standard & Poor’s Corporation, which may occasionally add or
delete individual stocks or the stocks of entire industry groups. The aim
of the committee is to capture present overall stock market conditions
as reflected in a very broad range of economic indicators. The VLCA,
produced by Value Line, Inc., covers a broad range of widely held and
actively traded NYSE, AMEX, and OTC issues selected by Value Line.

In the third group, we have the Wilshire indexes produced by Wilshire
Associates (Santa Monica, California) and Russell indexes produced by the
Frank Russell Company (Tacoma, Washington), a consultant to pension
funds and other institutional investors. The criterion for inclusion in each of
these indexes is solely a firm’s market capitalization. The most comprehen-
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sive index is the Wilshire 5000, which currently includes more than 6,500
stocks, up from 5,000 at its inception. The Wilshire 4500 includes all stocks
in the Wilshire 5000 except for those in the S&P 500. Thus, the shares in
the Wilshire 4500 have a smaller capitalization than those in the Wilshire
5000. The Russell 3000 encompasses the 3,000 largest companies in terms
of their market capitalization. The Russell 1000 is limited to the largest
1,000 of those, and the Russell 2000 has the remaining smaller firms.

Does it matter in which market a corporation’s securities are
traded? Yes and no. It is desirable to have your securities traded in a
market where there is sufficient activity so that an investor who wants
to buy or sell the security can do so readily. Therefore, the marketability
that the market provides to the security is important. The more easily a
security can be bought and sold, the less its marketability risk, which is
the risk than an owner will not be able to sell the security when he or
she wants to sell it. Investors are willing to take a lower return when the
marketability risk is lower, allowing the corporation to raise additional
funds at a lower cost. Therefore, firms want to list their stocks in a mar-
ket that provides marketability for the stock.

Bond Markets

Almost all bond trading takes place in OTC markets, with the remain-
der (around 1%) occurring mainly on the New York Stock Exchange
Fixed Income Market and the American Stock Exchange. The bond
trading that does take place on exchanges consists primarily of small
orders, whereas bond trading in the OTC market is for larger—some-
times huge—Dblocks of bonds, purchased by institutional investors.

Within the OTC market, large banks and large trading firms “make a
market” in bonds; that is, they connect buyers with sellers. They negotiate
directly with large bond investors such as pension funds, insurance compa-
nies, and corporations, and are connected through a computerized network.

As with the stock market, there are bond market indexes that are
followed by investors. The wide range of bond market indexes available
can be classified as broad-based bond market indexes and specialized
bond market indexes. The three broad-based bond market indexes most
commonly used by institutional investors are the Lehman Brothers U.S.
Aggregate Index, the Salomon Smith Barney (SSB) Broad Investment-
Grade Bond Index (BIG), and the Merrill Lynch Domestic Market Index.
There are more than 5,500 issues in each index. The specialized bond
market indexes focus on one sector of the bond market or a subsector of
the bond market. Indexes on sectors of the market are published by the
three firms that produce the broad-based bond market indexes. Non-
brokerage firms have created specialized indexes for sectors.
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Options and Futures Markets

The first formal options market was the Chicago Board Options Exchange
(CBOE), begun in 1973. Soon after, several exchanges introduced options
contracts to their “product lines.” Now options are traded on such
exchanges as the CBOE, the Chicago Board of Trade (CBOT), the Pacific
Stock Exchange, the Philadelphia Stock Exchange, and the American
Stock Exchange. As an indicator of the growing interest in options, we
note that the dollar value of options traded annually on the CBOE now
exceeds the value of the stocks traded annually on the AMEX. Options
are traded on both exchanges and in the over-the-counter market, with
most of the recent growth in the over-the-counter market.

Futures contracts are traded on (among others) the CBOT, the Chi-
cago Mercantile Exchange, the Mid-America Commodity Exchange,
and the New York Futures Exchange. Some futures markets specialize in
certain contracts, either by preference or by state law. For example, the
International Petroleum exchange specializes in petroleum products
such as crude oil and gas oil. However, most commodities exchanges
deal with a variety of futures contracts.

Like the equity markets, options and futures markets are subject to state
and federal regulations (to different degrees), as well as to self-regulation by
the markets themselves.3

Efficient Markets

Investors do not like risk and they must be compensated for taking on
risk—the larger the risk, the more the compensation. But can investors
earn a return on securities beyond that necessary to compensate them for
the risk? In other words, can investors earn an abnormal profit on the
secondary markets? Can they beat the market? The answer is “maybe.”

An efficient market is a market in which asset prices rapidly reflect
all available information, and the securities markets in the United States
are typically thought of as being highly efficient. This means that all
available information is already impounded in a security’s price, so
investors should expect to earn a return necessary to compensate them
for their opportunity cost, anticipated inflation, and risk. That would
seem to preclude abnormal profits. But according to at least one theory,
there are several levels of efficiency: weak form efficient, semi-strong
form efficient, and strong form efficient.*

3 For example, the Commodity Futures Trading Commission (CFTC) is a regula-
tory body established by Congress to approve new types of futures contracts and
to establish trading rules for futures exchanges.

* Eugene F. Fama, “Efficient Capital Markets: A Review of Theory and Empirical
Work,” Journal of Finance, Volume 25, Number 2 (May 1970), pp. 383-417.
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In the weak form of market efficiency, current securities prices
reflect all past prices and price movements. In other words, all worth-
while information about previous prices of the stock has been used to
determine today’s price; the investor cannot use that same information
to predict tomorrow’s price and still earn abnormal profits.’

Empirical evidence shows that the securities markets are at least
weak-form efficient. In other words, you cannot beat the market by
using information on past securities prices.

In the semi-strong form of market efficiency, the current market
prices of securities reflect all publicly-available information. So if you
trade on the basis of publicly-available information, you cannot earn
abnormal profits. This does not mean that prices change instanta-
neously to reflect new information, but rather that information is
impounded rapidly into the prices of securities.

Empirical evidence supports the idea that U.S. securities markets are
semi-strong form efficient. This, in turn, implies that careful analysis of
securities and issuing firms cannot produce abnormal profits.®

In the strong form of market efficiency, stock prices reflect all public
and private information. In other words, the market (which includes all
investors) knows everything about all securities, including information
that has not been released to the public.

The strong form implies that you cannot make abnormal profits
from trading on inside information, where inside information is infor-
mation that is not yet public.” This form of market efficiency is not sup-
ported by the evidence. In fact, we know from recent events that the
opposite is true; gains are available from inside information.

As pointed out above, U.S. securities markets are essentially semi-
strong efficient. This means that investors can, for the most part, expect
securities to be fairly priced. So when a firm issues new securities, it
should expect investors to pay a price for those shares that reflects their
value. This also means that if new information about the firm is revealed

5 This doesn’t mean that trying it once may not prove fruitful. What it does mean is
that, over the long run, you cannot earn abnormal profits from reading charts of past
prices and predicting future prices from these charts. Do investors actually try this?
Well, there are financial services in business today that perform analysis of stock
prices (called technical analysis), so someone out there is doing it.

¢ Does this mean that financial analysis is worthless? No. We still need financial anal-
ysis to help us sort out risk and expected return so that we can properly manage our
investments.

7 There is no exact definition of “inside information” in law. Laws pertaining to in-
sider trading remain a gray area, subject to clarification mainly through judicial in-
terpretation.
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to the public (for example, concerning a new product), the price of the
stock should change to reflect that new information.

But a semi-strong efficient market also means that an investor can
make abnormal profits through trading using information not known to
the public. Such trading tends to distort the prices of affected securities
and thus to harm at least some investors. For that reason, and because
investigators found evidence of such trading during the corporate
merger mania of the 1980s, existing anti-insider trading legislation has
recently been strengthened and reinforced. Strengthening such legisla-
tion tends to ensure the fairness of securities prices.

In essence, it is illegal for any person with an agency relationship to a
firm to benefit financially through non-public information obtained as a
result of that relationship. This does 7ot mean that executives of a corpora-
tion cannot buy and sell shares of the firm. Trading by insiders (members of
the board of directors and the employees of the firm) is legal #f it is not
motivated by the use of non-public information. What it does mean is that
insiders cannot use inside information to make their personal investment
decisions; doing so would be illegal insider trading. As another example,
an investment banker who is negotiating the merger of two corporations
cannot legally purchase the stock of those corporations knowing that the
market prices will rise when news of the merger is made public.

SUMMARY

B A security is an instrument that represents ownership in an asset or
debt obligation. Securities are classified as either money market securi-
ties, capital market securities, or derivative securities.

B Money market securities are marketable securities with original matu-
rities of less than a year and include U.S. T-bills, commercial paper, cer-
tificates of deposit, and bankers acceptances. Capital market securities
have maturities beyond one year and include common stocks, corpo-
rate bonds, and government bonds.

B Derivative instruments are contracts that derive their value from some
security or asset, interest rate, exchange rate, or financial index. Deriv-
ative instruments include options, futures/forwards, swaps, and caps/
floors.

B A securities market is any arrangement in which securities can be
bought and sold and can be a formalized market, such as a stock
exchange, or an informal market, such as banks acting as dealers in the
over-the-counter market for bonds. Securities are bought and sold in
primary markets, which provide the issuer with new capital, or in sec-
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ondary markets, which involves trading among investors and no new
capital for the issuer.

Stocks, bonds, options, and futures are traded in securities markets.
These financial markets may be specialized for one type of security, or
may trade in more than one type of security. For example, bonds,
futures, and options are all traded on markets organized under the
New York Stock Exchange.

More and more, securities are being bought and sold in countries other
than their country of origin. The actual security may not trade outside
its domestic market, yet there are means of trading securities that rep-
resent ownership of a foreign security, such as ADRs and unit trusts.
Market indicators provide us with a gauge of the securities markets,
giving us an idea of the general movements of securities prices.

An efficient market is one in which information is quickly reflected in
the prices of securities. We can further classify efficient markets accord-
ing to the kind of information that is reflected: In weak form markets
all past price information is contained in securities prices; in semi-
strong form markets all publicly available information is reflected in
securities prices; and in semi-strong form markets, all public and pri-
vate information is reflected in securities prices. Evidence supports the
idea that U.S. securities markets are semi-strong efficient markets.
Trading on inside information, which disrupts market operations and
efficiency, is illegal in the United States.

QUESTIONS

1.

Ahsin, Inc., is a publicly traded company, but it does not intend to
raise any new capital in the next few years. Why should Ahsin’s
financial managers concern themselves with securities markets?

. What is the primary distinction between a money market security

and a capital market security? From an investor perspective, which
security would tend to be riskier? Why?

. How risky is buying the commercial paper of a corporation relative

to, say, buying its common stock? What factors affect the riskiness
of a corporation’s commercial paper? What factors affect the riski-
ness of a corporation’s common stock?

. How does collateral affect a security’s riskiness? How does collat-

eral affect the return required by investors?

. Suppose individual income tax rates increase. Ignoring any other

changes that may be made in the tax law, how should this affect the
demand for municipal bonds?
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10.

11.

12.

13.
14.

15.

16.

. Consider a convertible security that gives the owner the right to

exchange it for another security within a specified period of time. Is
this right to exchange a call or a put option? Explain.

. What are derivative instruments and why are they used?
. Describe the maturity and cash flow characteristics of common

stock, preferred stock, and corporate debt securities. Rank these
securities in terms of the uncertainty of their future cash flow.

. What are the main differences between common and preferred stock?

From the perspective of an investor, which security is riskier? Why?

Suppose International Business Machines (IBM) needs to raise new

capital. List and briefly describe the three methods of raising capital.

Blockbuster Entertainment initially listed their stock on the Nasdaq

system in 1983 and then changed its listing to the NYSE in 1989.

Why would they initially list on the Nasdaq system? Why would

they want to change their listing to the NYSE?

Determine whether each statement is consistent with the semi-

strong form of market efficiency.

a. Statement X: A local brokerage firm claims that following their
strategy of investing in securities whose company name begins
with the letter M, investors can earn a return that more than
makes up for the risk associated with these securities.

b. Statement Y: Company Big invested in stocks during 1992 and
earned a return of 10%. Company Little earned 15% during the
same year.

c. Statement Z: Larry’s investment strategy requires him to buy
stocks of those companies that announced earnings higher than
last year’s. He claims that he can earn returns that are more than
necessary to compensate him for the securities’ risks.

What is insider trading? What is illegal insider trading?

Suppose an executive exercises her stock options just prior to the

year, buying the shares and then selling them immediately, in order

to avoid an anticipated increase in tax rates with the new adminis-
tration. Is this illegal insider trading?

Suppose a member of the board of directors is involved in negotiat-

ing a merger of the firm with another firm. But suppose the negotia-

tions are not complete and will not be for several months. If the
board member buys stock of the other company while the negotia-
tions are going on (but not completed), is this illegal insider trading?

Suppose you are manager of a corporation and you feel that it will

do better in the future than most analysts believe. Can you buy

stock of this firm? Is this illegal insider trading?



Financial Institutions and the
Cost of Money

usinesses make their investment and financing decisions in a dynamic

financial environment. Financial managers must understand the econ-
omy, the role of government in the economy, and the markets in which
financial institutions operate. We have already taken a look at the finan-
cial markets in Chapter 2. Now we focus on other aspects of the financial
environment. In particular, we examine the role of the following:

M the U.S. Federal Reserve System in determining the money supply

M the key role of financial intermediaries in the financial market with a
focus on two of them—commercial banks and investment banks

B interest rates, the factors that influence them, and the cost of borrow-
ing.

THE FEDERAL RESERVE SYSTEM

The United States has a central monetary authority known as the Fed-
eral Reserve System. The Federal Reserve System (often referred to as
the “Fed”) acts as the U.S. central bank, much like the Bank of England
and the Bank of France are central banks in their respective countries.
The role of a central bank is to carry out monetary policy that serves the
best interests of the country’s economic well-being. Monetary policy is
the set of tools that a central bank can use to control the availability of
loanable funds. These tools can be used to achieve goals for the nation’s
economy. Along with the U.S. Treasury, the Fed determines policies that
affect employment and prices.

49
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EXHIBIT 3.1 The Federal Reserve System

Board of Governors

¥ ¥
serve supervise
¥ ¥
Federal Open Market Twelve Federal Reserve
Committee < scrve <= District Banks
¥
supervise
¥
Member banks

The Federal Reserve System is comprised of 12 district banks, with
the Federal Reserve Board of Governors overseeing the activities of the
district banks. The members of the Board are appointed by the President
of the United States and confirmed by the U.S. Senate, and each serves a
term of 14 years, with terms staggered through time. The president also
appoints the chairman of the board from among the members on the
board. The chairman serves in this capacity for a term of four years.
What’s the role of the Board? The Board creates rules and regulations that
govern all depository institutions, as shown in Exhibit 3.1.

The Federal Reserve District Banks are not-for-profit institutions.
Their responsibilities include (1) handling the vast majority of check-
clearing in the United States, (2) issuing money, and (3) acting as the
bankers’ bank, accepting deposits from other financial institutions

The Federal Reserve System consists of the Federal Reserve Banks
and member commercial banks. All nationally chartered banks must join
the system, but state-chartered banks may also join. A nationally char-
tered bank is a bank that receives its charter of incorporation (its right to
do business) from the federal government, granted by the Comptroller of
the Currency; a state-chartered bank receives its charter from the state.
The Comptroller of the Currency is a division of the U.S. Treasury and
was established in 1863. The role of the Comptroller is to monitor peri-
odically banks’ financial condition and compliance with regulations;
states have similar agencies that monitor state-chartered banks. Because
national banks represent the largest banking institutions in the United
States, more than two-thirds of all bank assets are held by national banks.

The Federal Open Market Committee (FOMC) is a policy making
group within the Federal Reserve System. The committee is comprised of
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the seven members of the Federal Reserve Board, plus presidents or vice-
presidents of five Reserve banks. The FOMC is charged with making
decisions regarding the Federal Reserve’s open market operations, which
consist of buying and selling of U.S. government securities. The open
market operations of the Fed affect the cost and availability of credit in
the economy.

The Fed and the Money Supply

Financial managers and investors are interested in the supply and
demand for money because it is the interaction of supply and demand
that ultimately affects the interest rates paid to borrow funds and the
amount of interest earned on investing funds. The demand for money is
determined by the availability of investment opportunities. The supply
of money is determined, in large part, by the actions of a nation’s cen-
tral bank.

The decisions of the Fed affect the money supply of the United
States. The momney supply consists of cash and cash-like items. In fact,
there are different definitions of the money supply, depending on the
cash-like items you include. For example, the most basic definition of
money supply, M1, consists of:

M cash (currency and bills) in circulation,

B demand deposits (non-interest earning deposits at banking institutions
that can be withdrawn on demand),

B other deposits that can be readily withdrawn using checks, and

B travelers’ checks.

A broader definition of money supply is M2, which consists of every-
thing in M1, plus

M savings deposits,

B small denomination time deposits,
B money market mutual funds, and
B money market deposit accounts.

A still broader definition of money supply is M3, which consists of
everything in M2, plus:

M large denomination time deposits,

M term repurchase agreements issued by commercial banks and thrift
institutions, term Eurodollars held by U.S. residents, and

M institution-owned balances in money market funds.
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A savings deposit is an amount held in an account with a financial
institution for the purpose of accumulating money. A time deposit is a
type of savings account at a financial institution. A certificate of deposit
(CD) is an example of a time deposit. The term “time” is used to describe
the account because originally these accounts required that the saver
notify the institution in advance (e.g., 90 days) of making a withdrawal.
Though this practice of advance notification is no longer around, the term
“time deposit” remains. Money market mutual funds are funds invested
in an account that invests in short-term securities. Money market deposit
accounts are funds deposited at financial institutions such as a bank or a
thrift, that can be readily withdrawn. Eurodollars are deposits of U.S.
dollars in foreign banks or in foreign branches of U.S. banks.

The money supply, whether defined as M1, M2, or M3, is managed
by the government, and is one of the many tools that the government
has to affect the economy. The role of non-M2 elements of the money
supply has gained in importance in the money supply over this period,
due primarily to the increasing popularity of money market funds.

The Fed affects the country’s money supply and, ultimately, its econ-
omy through three devices. One device is a change in the reserve require-
ment, the fraction of deposits that a bank accepts that must be held either
on deposit with the district Federal Reserve Bank or in cash in the bank’s
own vault. The money not held in reserve can be used to make loans and
purchase securities. Changing the reserve requirement affects monetary
expansion; the lower the reserve requirement, the more funds that can be
put into the economy through loans and investments and, hence, the
greater the supply of money in the economy. Raising the required ratio
reduces the effects of money expansion, and hence the money supply.

Another device is the use of open market operations. The FOMC
affects the money supply through its decisions regarding open market
operations, which are purchases and sales of government securities by
the Fed. Buying securities injects money into the economys; selling secu-
rities reduces the amount of money available.

Still another device is the change in the discount rate, the interest
rate charged by the Fed for loans to banks for reserves. These loans are
secured—that is, backed—by U.S. government securities or other, suit-
able collateral. These loans are made by the district Federal Reserve
Banks through a source referred to as the discount window. Banks can
borrow from the discount window to shore up their reserves for short
periods of time (generally less than fifteen days). Increasing the discount
rate discourages borrowing by banks, which in turn discourages banks
from lending funds. Lowering the discount rate has the opposite effect—
encouraging bank lending.
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These three devices are used by the Fed to control the money supply.
Since these devices have an effect on interest rates and the availability of
loanable funds, many businesses watch the actions of the Fed with great
interest.

The Future of Money: Electronic Cash
Nowadays, what we think of as “money” is quickly changing: electronic
cash has entered the picture. Electronic cash, sometimes referred to as
e-cash, cybercash, or digicash, is money that is created electronically
and that exists outside the world of banks, checks, coin, and currency
overseen by the Federal Reserve, and is created electronically. Though
still in its infancy, electronic cash exists in the computer world of the
Internet and on plastic cards. Who creates this money? Just about any-
one. Electronic cash is replacing traditional cash, credit cards, and
checks as a medium of exchange. It is more convenient than other forms
of money and can result in lower costs of transacting business.

While seen as a universal medium of exchange that can span coun-
tries’ borders, the existence of electronic cash raises some important
issues:

B Who should be able to issue electronic cash?

B Who will regulate the issuers?

B How will transactions be monitored for compliance with tax laws?

B How secure are these transactions? (That is, can someone else wind up
using your electronic cash?)

B How will consumers be protected from fraudulent issuers and users?

B How will regulators deal with money laundering and counterfeiting?

Currently, the Federal Reserve and banks are the money creators
through the fractional reserve system. The emergence of electronic cash
opens up money creation to almost anyone. The Fed may therefore lose
its ability to control the economy by manipulating the reserve require-
ment, open market operations, and the discount rate. Though there are
few players in electronic cash creation today on the Internet, several joint
ventures between major corporations such as Microsoft, Xerox, and
AT&T will bring electronic cash to consumers in the near future.

FINANCIAL INSTITUTIONS

Business entities include nonfinancial and financial enterprises. Nonfi-
nancial enterprises manufacture products (e.g., cars, steel, computers)
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and/or provide nonfinancial services (e.g., transportation, utilities, com-
puter programming). Financial enterprises, more popularly referred to
as financial institutions, provide services related to one or more of the
following;:

1. Transforming financial assets acquired through the market and con-
stituting them into a different, and more widely preferable, type of
asset—which becomes their liability. This is the function performed
by financial intermediaries, the most important type of financial
institution.

. Exchanging of financial assets on behalf of customers.

. Exchanging of financial assets for their own accounts.

4. Assisting in the creation of financial assets for their customers, and
then selling those financial assets to other market participants.

. Providing investment advice to other market participants.

6. Managing the portfolios of other market participants.

W

(2]

Financial intermediaries include depository institutions (commercial
banks, savings and loan associations, savings banks, and credit unions),
which acquire the bulk of their funds by offering their liabilities to the
public mostly in the form of deposits; insurance companies (life and prop-
erty and casualty companies); pension funds; and finance companies.

The second and third services in the list above are the broker and
dealer functions. The fourth service is referred to as underwriting. As we
explain later, typically a financial intermediary that provides an under-
writing service also provides a brokerage and/or dealer service. Some non-
financial enterprises have subsidiaries that provide financial services. For
example, many large manufacturing firms have subsidiaries that provide
financing for their parent company’s customer. These financial institutions
are called captive finance companies. Examples include General Motors
Acceptance Corporation (a subsidiary of General Motors) and General
Electric Credit Corporation (a subsidiary of General Electric).

Role of Financial Intermediaries
As we have seen, financial intermediaries obtain funds by issuing financial
claims against themselves to market participants, and then investing those
funds. The investments made by financial intermediaries—their assets—can
be in loans and/or securities. These investments are referred to as direct
investments. Market participants who hold the financial claims issued by
financial intermediaries are said to have made indirect investments.

Two examples will illustrate this. Most readers of this book are
familiar with what a commercial bank does. Commercial banks accept
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deposits and may use the proceeds to lend funds to consumers and busi-
nesses. The deposits represent a liability of the commercial bank and a
financial asset owned by the depositor. The loan represents a liability of
the borrowing entity and a financial asset of the commercial bank. The
commercial bank has made a direct investment in the borrowing entity;
the depositor effectively has made an indirect investment in that borrow-
ing entity.

As a second example, consider an investment company or mutual
fund, a financial intermediary we focus on later, which pools the funds of
market participants and uses those funds to buy a portfolio of securities
such as stocks and bonds. Investors providing funds to the investment
company receive an equity claim that entitles the investor to a pro rata
share of the outcome of the portfolio. The equity claim is issued by the
investment company. The portfolio of financial assets acquired by the
investment company represents a direct investment that it has made. By
owning an equity claim against the investment company, those who invest
in the investment company have made an indirect investment.

We have stressed that financial intermediaries play the basic role of
transforming financial assets that are less desirable for a large part of the
public into other financial assets—their own liabilities—which are more
widely preferred by the public. This transformation involves at least one
of four economic functions: (1) providing maturity intermediation; (2)
reducing risk via diversification; (3) reducing the costs of contracting and
information processing; and (4) providing a payments mechanism. Each
function is described below.

Maturity Intermediation

In our example of the commercial bank, two things should be noted.
First, the maturity of at least a portion of the deposits accepted is typi-
cally short term. For example, certain types of deposits are payable
upon demand. Others have a specific maturity date, but most are less
than two years. Second, the maturity of the loans made by a commercial
bank may be considerably longer than two years. In the absence of a
commercial bank, the borrower would have to borrow for a shorter
term, or find an entity that is willing to invest for the length of the loan
sought, and/or investors who make deposits in the bank would have to
commit funds for a longer length of time than they want. The commer-
cial bank, by issuing its own financial claims, in essence transforms a
longer-term asset into a shorter-term one by giving the borrower a loan
for the length of time sought and the investor/depositor a financial asset
for the desired investment horizon. This function of a financial interme-
diary is called maturity intermediation.
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Maturity intermediation has two implications for financial markets.
First, it provides investors with more choices concerning maturity for
their investments; borrowers have more choices for the length of their
debt obligations. Second, because investors are naturally reluctant to
commit funds for a long period of time, they will require that long-term
borrowers pay a higher interest rate than short-term borrowers. A finan-
cial intermediary is willing to make longer-term loans, and at a lower cost
to the borrower than an individual investor would, by counting on suc-
cessive deposits providing the funds until maturity (although at some
risk—see below). Thus, the second implication is that the cost of longer-
term borrowing is likely to be reduced.

Reducing Risk via Diversification

Consider the example of the investor who places funds in an investment
company. Suppose that the investment company invests the funds received
in the stock of a large number of companies. By doing so, the investment
company has diversified and reduced its risk. Investors who have a small
sum to invest would find it difficult to achieve the same degree of diversifi-
cation because they do not have sufficient funds to buy shares of a large
number of companies. Yet by investing in the investment company for the
same sum of money, investors can accomplish this diversification, thereby
reducing risk.

This economic function of financial intermediaries—transforming
more risky assets into less risky ones—is called diversification. Although
individual investors can do it on their own, they may not be able to do it
as cost-effectively as a financial intermediary, depending on the amount of
funds they have to invest. Attaining cost-effective diversification in order
to reduce risk by purchasing the financial assets of a financial intermedi-
ary is an important economic benefit for financial markets.

Reducing the Costs of Contracting and Information Processing

Investors purchasing financial assets should take the time to develop skills
necessary to understand how to evaluate an investment. Once those skills
are developed, investors should apply them to the analysis of specific
financial assets that are candidates for purchase (or subsequent sale).
Investors who want to make a loan to a consumer or business will need to
write the loan contract (or hire an attorney to do so).

Although there are some people who enjoy devoting leisure time to
this task, most prefer to use that time for just that—leisure. Most of us
find that leisure time is in short supply, so to sacrifice it, we have to be
compensated. The form of compensation could be a higher return that we
obtain from an investment.
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In addition to the opportunity cost of the time to process the infor-
mation about the financial asset and its issuer, there is the cost of
acquiring that information. All these costs are called information pro-
cessing costs. The costs of writing loan contracts are referred to as con-
tracting costs. There is also another dimension to contracting costs, the
cost of enforcing the terms of the loan agreement.

With this in mind, consider our two examples of financial interme-
diaries—the commercial bank and the investment company. People who
work for these intermediaries include investment professionals who are
trained to analyze financial assets and manage them. In the case of loan
agreements, either standardized contracts can be prepared, or legal
counsel can be part of the professional staff that writes contracts involv-
ing more complex transactions. The investment professionals can moni-
tor compliance with the terms of the loan agreement and take any
necessary action to protect the interests of the financial intermediary.
The employment of such professionals is cost-effective for financial
intermediaries because investing funds is their normal business.

In other words, there are economies of scale in contracting and pro-
cessing information about financial assets because of the amount of
funds managed by financial intermediaries. The lower costs accrue to
the benefit of the investor who purchases a financial claim of the finan-
cial intermediary and to the issuers of financial assets, who benefit from
a lower borrowing cost.

Providing a Payments Mechanism

Although the previous three economic functions may not have been
immediately obvious, this last function should be. Most transactions
made today are not done with cash. Instead, payments are made using
checks, credit cards, debit cards, and electronic transfers of funds. These
methods for making payments, called payment mechanisms, are pro-
vided by certain financial intermediaries.

The ability to make payments without the use of cash is critical for
the functioning of a financial market. In short, depository institutions
transform assets that cannot be used to make payments into other assets
that offer that property.

Below we review each of the financial institutions and their role as
intermediaries. The majority of our discussion will focus on the role of
commercial banks (a form of depository institution) and investment banks.
You will see why these entities are of particular interest to us because of the
role that they play in either providing funds directly to entities needing to
raise funds, assisting entities in raising funds, and/or facilitating the trading
of securities. You will also see that while we made a distinction between
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commercial banks and investment bank, today a financial institution can
provide all of the services provided by both of them.

Deposit Institutions

Traditionally, the United States has had several types of deposit institu-
tions: commercial banks, savings and loan associations (referred to as
thrift institutions or simply “thrifts”), mutual savings banks, and credit
unions. In addition to accepting deposits, these institutions make loans
and provide other financial services. These types of institutions are dis-
tinguished by their type of ownership (investor or depositor owned) and
the type of loans (business or personal).

Commercial banks are corporations that are owned by investors.
These banks lend primarily to businesses. Commercial banks may be
independent corporations or may be subsidiaries of bank holding com-
panies. Bank holding companies are organizations that own one or
more other companies in addition to a bank. A common use of a bank
holding company is as a device to circumvent regulations regarding
bank branching or merging with banks across state lines. The Federal
Reserve Board permits bank holding companies to own subsidiaries that
are in lines of business related to banking.

Savings and loan associations are owned by their depositors and
specialize in making home mortgage loans. The mission of savings and
loan associations is to serve the thrift (that is, savings) and home owner-
ship needs of consumers. Federally chartered savings and loans are over-
seen by the Office of Thrift Supervision (formerly the Federal Home
Loan Bank Board, which was created in 1933). Mutual savings banks
are also owned by their depositors and focus primarily on loans to the
local community. Credit unions are non-profit associations that are
owned by the members, the depositors, and their primary focus is mak-
ing personal loans to their members. Exhibit 3.2 is a summary of the
features of several of the deposit institutions.

EXHIBIT 3.2 Summary of Types of Financial Institutions

Type Ownership Primary Mission

Commercial bank Corporations; owned  Lend to businesses
by investors

Savings and loan (S&L) Either corporations or  Offer savings accounts for indi-
owned by depositors  viduals and make loans for

home ownership

Mutual savings bank Owned by depositors  Lend to the local community

Credit union Non-profit; owned by  Lend and provide other finan-
depositors cial services to members
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Commercial banks traditionally have the widest range of services,
including checking accounts, savings accounts, credit cards, business
loans, and personal loans. The Depository Institutions Deregulation and
Monetary Control Act of 1980 (DIDMC) reduced some of the distinc-
tions between commercial banks and other institutions by eliminating
restrictions on the type of loans, the interest rates on accounts, and the
types of investments these other institutions could make. The effect of
this act was to allow savings and loans, mutual savings banks, and credit
unions to do business much like commercial banks. Adding to these new
freedoms, the Garn-St. Germain Depository Act of 1982 permitted both
commercial banks and thrifts to provide money market accounts,
enabling these institutions to compete with non-bank companies, such as
brokerage firms, that offered money market accounts to individuals.

Deposits of commercial banks and savings institutions are insured by
the Federal Deposit Insurance Corporation (FDIC), which is an agency
created in 1934. Deposits with FDIC-insured institutions are insured up
to $100,000 for each depositor and $100,000 for each depositor’s retire-
ment account. The role of the FDIC is to monitor these institutions’ earn-
ings and capital. Deposit insurance is intended to make the financial
system more stable, preventing bank runs or panics—sudden and massive
withdrawals of funds by customers.

Commercial Bank Services

Commercial banks play an important role in the country’s money supply.
Our purpose in this chapter is not to discuss this role; this topic is typically
covered in a course on money and banking or financial markets. Rather, we
will discuss the services commercial banks provide to entities seeking to
raise funds. These services can be broadly classified as follows: (1) individ-
ual banking; (2) institutional banking; and (3) global banking. Of course,
different banks are more active in certain of these activities than others.

Individual banking encompasses consumer lending, residential mortgage
lending, consumer installment loans, credit card financing, automobile
and boat financing, brokerage services, student loans, and individual-
oriented financial investment services such as personal trust and investment
services. Interest income and fee income are generated from mortgage
lending and credit card financing.

Loans to nonfinancial corporations, financial corporations (such as
life insurance companies), and government entities (state and local gov-
ernments in the United States and foreign governments) fall into the cat-
egory of institutional banking. Also included in this category are
commercial real estate financing and other activities that will be dis-
cussed elsewhere in this book, leasing and factoring.
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It is in the area of global banking that banks began to compete head-
to-head with investment banking (or securities) firms. Global banking
covers a broad range of activities involving corporate financing and capi-
tal market and foreign-exchange products and services.

Corporate financing involves two components. First is the procuring
of funds for a bank’s customers. This can go beyond traditional bank
loans to involve the underwriting of securities. As we shall explain later,
legislation in the form of the Glass-Steagall Act at one time limited bank
activities in this area. In assisting customers in obtaining funds, banks
also provide bankers acceptances, letters of credit, and other types of
guarantees for their customers. That is, if a customer has borrowed funds
backed by a letter of credit or other guarantee, its lenders can look to the
customer’s bank to fulfill the obligation. The second area of corporate
financing involves advice on such matters as strategies for obtaining
funds, corporate restructuring, divestitures, and acquisitions.

Capital market and foreign exchange products and services involve
transactions where the bank may act as a dealer or broker in a service.
Some banks, for example, are dealers in U.S. government or other securi-
ties. Customers who wish to transact in these securities can do so through
the government desk of the bank. Similarly, some banks maintain a foreign-
exchange operation, where foreign currency is bought and sold. Bank
customers in need of foreign exchange can use the services of the bank.

Regulation of Commercial Bank Activities

Because of the special role that commercial banks play in the financial
system, banks are regulated and supervised by several federal and state
government entities. At the federal level, supervision is undertaken by
the Federal Reserve Board, the Office of the Comptroller of the Cur-
rency, and the Federal Deposit Insurance Corporation. While much of
the legislation defining these activities dates back to the late 1930s, the
nature of financial markets and commercial banking has changed since
the 1970s.

The most sweeping legislation in bank regulation in recent years has
produced changes in the permissible activities for banks and bank holding
companies. The key legislation is the Financial Services Modernization
(FSM) Act of 1999, more commonly referred to as the Gramm-Leach-Bliley
(GLB) Act, which has changed the shape of the financial services sector by
lowering the firewalls that existed between different financial service busi-
nesses. To appreciate the major impact of this legislation, we must first
review the regulations on permissible bank activities prior to the passage
of this legislation.
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Early legislation governing bank activities developed because transac-
tions between commercial banks and their securities affiliates that were
permitted led to abuses. Against this background, Congress passed the
Banking Act of 1933, which, among other provisions, contained four sec-
tions that are popularly referred to as the Glass-Steagall Act. Specifically,
banks could neither (1) underwrite securities and stock, nor (2) act as
dealers in the secondary market for securities and stock (although there
were some exceptions).

The Gramm-Leach-Bliley Act of 1999 created a new financial holding
company authorized to engage in underwriting and selling securities. Con-
sequently, the underwriting activities described later and the secondary
securities market that were primarily the domain of financial entities
referred to as investment banking firms were now opened to banks. As a
result, subsequent to the act there have been several mergers of large bank
holding companies and investment banking firms.

Investment Banking

The primary market involves the distribution to investors of newly
issued securities by corporations and other entities seeking to raise
funds. The entity issuing a security is referred to as the issuer. The par-
ticipants in the marketplace that work with issuers to distribute newly
issued securities are called investment bankers. The activity of invest-
ment banking is undertaken by basically two types of firms: securities
houses and commercial banks.

Traditional Process for Underwriting New Issues

The traditional process in the United States for issuing new securities
involves investment bankers performing one or more of the following
three functions:

1. advising the issuer on the terms and the timing of the offering,
2. buying the securities from the issuer, and
3. distributing the issue to the public.!

In the sale of new securities, investment bankers need not undertake
the second function—buying the securities from the issuer. An invest-
ment banker may merely act as an advisor and/or distributor of the new
security. The function of buying the securities from the issuer is what we

!'When an investment banking firm commits its own funds on a long-term basis by
either taking an equity interest or creditor position in companies, this activity is re-
ferred to as merchant banking.
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referred to earlier as “underwriting.” When an investment banking firm
buys the securities from the issuer and accepts the risk of selling the
securities to investors at a lower price, it is referred to as an “under-
writer.” When the investment banking firm agrees to buy the securities
from the issuer at a set price, the underwriting arrangement is referred
to as a firm commitment. In contrast, in a best efforts arrangement, the
investment banking firm agrees only to use its expertise to sell the secu-
rities—it does not buy the entire issue from the issuer.

The fee earned from underwriting a security is the difference
between the price paid to the issuer and the price at which the invest-
ment bank reoffers the security to the public. This difference is called
the gross spread, or the underwriter discount. There are numerous fac-
tors that affect the size of the gross spread.

The typical underwritten transaction involves so much risk of capi-
tal loss that a single investment banking firm undertaking it alone would
be exposed to the danger of losing a significant portion of its capital. To
share this risk, an investment banking firm forms a syndicate of firms to
underwrite the issue. The gross spread is then divided among the lead
underwriter(s) and the other firms in the underwriting syndicate. The
lead underwriter manages the deal (or “runs the books” for the deal). In
many cases, there may be more than one lead underwriter.

A successful underwriting of a security requires that the underwriter
have a strong sales force. The sales force provides feedback on advance
interest in the security, and the traders (also called market makers) pro-
vide input in pricing the security as well. It would be a mistake to think
that once the securities are all sold the investment banking firm’s ties
with the deal are ended. In the case of bonds, those who bought the
securities will look to the investment banking firm to make a market in
the issue.

Regulation of the Primary Market
Underwriting activities are regulated by the Securities and Exchange
Commission (SEC). The Securities Act of 1933 governs the issuance of
securities. The act requires that a registration statement be filed with the
SEC by the issuer of a security. The type of information contained in the
registration statement is the nature of the business of the issuer, key pro-
visions or features of the security, the nature of the investment risks
associated with the security, and the background of management. Finan-
cial statements must be included in the registration statement, and they
must be certified by an independent public accountant.

The registration is actually divided into two parts. Part I is the pro-
spectus. It is this part that is typically distributed to the public as an



Financial Institutions and the Cost of Money 63

offering of the securities. Part II contains supplemental information,
which is not distributed to the public as part of the offering but is avail-
able from the SEC upon request. The act provides for penalties in the
form of fines and/or imprisonment if the information provided is inaccu-
rate or material information is omitted. One of the most important
duties of an underwriter is to perform due diligence.

The filing of a registration statement with the SEC does not mean
that the security can be offered to the public. The registration statement
must be reviewed and approved by the SEC’s Division of Corporate
Finance before a public offering can be made. If the staff is satisfied, the
SEC will issue an order declaring that the registration statement is
“effective,” and the underwriter can solicit sales. The approval of the
SEC, however, does not mean that the securities have investment merit
or are properly priced or that the information is accurate. It merely
means that the appropriate information appears to have been disclosed.

The time interval between the initial filing of the registration state-
ment and the time the registration statement becomes effective is
referred to as the waiting period: (also called the “cooling-off period”).
During the waiting period, the SEC does allow the underwriters to dis-
tribute a preliminary prospectus. Because the prospectus has not
become effective, its cover page states this in red ink and, as a result, the
preliminary prospectus is commonly called a red berring. During the
waiting period, the underwriter cannot sell the security, nor may it
accept written offers from investors to buy the security.

In 1982 the SEC approved Rule 415, which permits certain issuers
to file a single registration document indicating that they intend to sell a
certain amount of a certain class of securities at one or more times
within the next two years.” Rule 415 is popularly referred to as the shelf
registration rule because the securities can be viewed as sitting on a
“shelf,” and can be taken off that shelf and sold to the public without
obtaining additional SEC approval. In essence, the filing of a single reg-
istration document allows the issuer to come to market quickly because
the sale of the security has been preapproved by the SEC. Prior to estab-
lishment of Rule 4135, there was a lengthy period required before a secu-
rity could be sold to the public. As a result, in a fast-moving market,
issuers could not come to market quickly with an offering to take
advantage of what they perceived to be attractive financing opportuni-
ties. For example, if a corporation felt that interest rates were low and
wanted to issue a bond, it had to file a registration statement and could

2 The issuer qualifes for Rule 415 registration if the securities are investment-grade
securities and/or are the securities of companies that have historically filed registra-
tion statements and whose securities comply with minimum flotation requirements.
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not issue the bond until the registration statement became effective. The
corporation was then taking the chance that during the waiting period
interest rates would rise, making the bond offering more costly.

Variations in the Underwriting Process

Not all deals are underwritten using the traditional syndicate process we
have described. Variations in the United States and foreign markets
include the bought deal for the underwriting of bonds, the auction pro-
cess for both stocks and bonds, and a rights offering for underwriting
common stock.

The mechanics of a bought deal are as follows. The lead manager or a
group of managers offers a potential issuer of debt securities a firm bid to
purchase a specified amount of the securities. The issuer is given a day or
so (maybe even only a few hours) to accept or reject the bid. If the bid is
accepted, the underwriting firm has bought the deal. It can, in turn, sell
the securities to other investment banking firms for distribution to their
clients and/or distribute the securities to its clients.

Another variation for underwriting securities is the auction process.
In this method, the issuer announces the terms of the issue, and interested
parties submit bids for the entire issue. The auction form is mandated for
certain securities of regulated public utilities and many municipal debt
obligations. It is more commonly referred to as a competitive bidding
underwriting. For example, suppose that a public utility wishes to issue
$300 million of bonds. Various underwriters will form syndicates and bid
on the issue. The syndicate that bids the lowest cost to the issuer wins the
entire $300 million bond issue and then reoffers it to the public.

A preemptive rights offering is a method for issuing new common
stock directly to existing shareholders. A preemptive right grants existing
shareholders the right to buy some proportion of the new shares issued at a
price below market value. The price at which the new shares can be pur-
chased is called the subscription price. A rights offering ensures that cur-
rent shareholders may maintain their proportionate equity interest in the
corporation. For the shares sold via a preemptive rights offering, the under-
writing services of an investment banker are not needed. However, the issu-
ing corporation may use the services of an investment banker for the
distribution of common stock that is not subscribed to. A standby under-
writing arrangement will be used in such instances. This arrangement calls
for the underwriter to buy the unsubscribed shares. The issuing corporation
pays a standby fee to the investment banking firm. In the United States, the
practice of issuing common stock via a preemptive rights offering is uncom-
mon. In other countries it is much more common; in some countries, it is
the only means by which a new offering of common stock may be sold.
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Private Placement of Securities

In addition to underwriting securities for distribution to the public,
securities may be placed with a limited number of financial institutions.
Private placement, as this process is known, differs from the public
offering of securities that we have described so far. Life insurance com-
panies are the major investors in private placements.

Public and private offerings of securities differ in terms of the regu-
latory requirements that the issuer must satisfy. The Securities Act of
1933 and the Securities Exchange Act of 1934 require that all securities
offered to the general public must be registered with the SEC, unless
there is a specific exemption. One exemption from registration under
the 1933 act is for “transactions by an issuer not involving any public
offering.” Regulation D, adopted by the SEC in 1982, sets forth the
guidelines that determine if an issue is qualified for exemption from reg-
istration. The guidelines require that, in general, the securities cannot be
offered through any form of general advertising or general solicitation
that would prevail for public offerings. Most importantly, the guidelines
restrict the sale of securities to “sophisticated” investors. Such “accred-
ited” investors are defined as those who (1) have the capability to evalu-
ate (or who can afford to employ an advisor to evaluate) the risk and
return characteristics of the securities, and (2) have the resources to
bear the economic risks.

The exemption of an offering does not mean that the issuer need not
disclose information to potential investors. In fact, the issuer must still
furnish the same information deemed material by the SEC. The issuer
supplies this information in a private placement memorandum, as
opposed to a prospectus for a public offering. The distinction between the
private placement memorandum and the prospectus is that the former
does not include information deemed “nonmaterial” by the SEC, if such
information is required in a prospectus. Moreover, unlike a prospectus,
the private placement memorandum is not subject to SEC review.

Investment banking firms assist in the private placement of securi-
ties in several ways. They work with the issuer and potential investors
on the design and pricing of the security. Often it has been in the private
placement market that investment bankers first design new security
structures. The investment bankers may be involved with lining up the
investors as well as designing the issue. Or, if the issuer has already
identified the investors, the investment banker may serve only in an
advisory capacity. An investment banker can also participate in the
transaction on a best efforts underwriting arrangement.

In the United States, one restriction imposed on buyers of privately
placed securities is that they may not be resold for two years after acquisi-
tion. Thus, there is no liquidity in the market for that time period. Buyers
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of privately placed securities must be compensated for the lack of liquid-
ity, which raises the cost to the issuer of the securities. In April 1990,
however, SEC Rule 144A became effective. This rule eliminates the two-
year holding period by permitting large financial institutions to trade
securities acquired in a private placement among themselves without hav-
ing to register these securities with the SEC. Private placements are now
classified as Rule 144A offerings or non-Rule 144A offerings. The latter
are more commonly referred to as traditional private placements. Rule
144A offerings are underwritten by investment bankers.

Other Financial Institutions

There are a number of non-deposit financial institutions that hold finan-
cial assets. In this section, we briefly describe the role of trust compa-
nies, investment companies, pension funds, and insurers.

Trust Companies

A trust company is corporation formed to act as a trustee according to
the terms of a contract (referred to as a trust agreement). A #rustee is a
person or a business that has the responsibility of overseeing the man-
agement of funds, making sure that they are managed in a way that is in
the best interests of the beneficiaries (the persons for whose benefit the
trust is established). Though many banks have their own trust depart-
ments to serve this function, independent trust companies exist to
accept and manage funds according to a trust agreement.

Investment Companies

Investment companies sell shares to individuals and use these funds to
invest in a pool of assets. These assets may be stocks, bonds, or some
other investment. Investment companies that buy and sell shares in the
pool at any time the customer wishes are referred to as open-end invest-
ment companies, which are also referred to as mutual funds. Investment
companies that sell only a specific number of shares in the pool are
referred to as closed-end investment companies. Pools invested in short-
term assets are referred to as money market funds. Pools invested in real
estate investments are referred to as real estate investment trusts.

Pension Funds

Workers set aside a portion of their income in pension funds to protect
against a loss of income in retirement years. The pension fund then
invests the money in stocks, bonds, or other assets, building up the
value of the funds to provide for the workers’ future retirement.
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Life Insurance Companies

Individuals and companies purchase insurance policies that protect policy-
holders and their families or employers against the risks of premature death
or disability. The life insurance company invests and manages the funds,
building up these funds for the eventual payout of insurance policy benefits.

Property-Casualty Insurers

Individuals and businesses purchase insurance policies that protect them
against risks of loss from weather, crime, personal negligence, or some
other type of event. Like the life insurers, property-casualty insurers
invest and manage these funds to accommodate future payments to
insured individuals and businesses.

THE COST OF MONEY

Money is not a free good. Those who need money are willing to pay for
it and those who lend money expect to be compensated. The interest
rate is the cost of money. If you put $1,000 in an account in a savings
and loan that pays interest of 5% per year, you will earn $50 interest in
one year. The savings and loan is paying you $50 for the use of your
$1,000. Similarly, if you buy a $1,000 face value bond with a coupon
rate of 5%, you earn $50 interest each year. The issuer is paying $50
interest each year for the use of your $1,000.

Interest Rates and Yields
Because bonds are traded in the secondary market, the price of the bond
may change as the supply and demand for funds changes. The interest paid
on your bond does not change (you get $50 per year), but the bond’s price
does. Suppose instead you buy the $1,000 face value bond for $900. The
bond still pays $50 interest per year, but you only paid $900 for it. There-
fore, you are earning more than the 5% interest rate ($50/$900 = 5.56%).
The 5.56% is the yield on the bond, and 5% is the interest rate on the bond.
Most bonds are issued at their face or par value, so when they are
issued the yield is often equal to the coupon rate. And if you buy a bond
when it is issued and hold it until it matures, you will earn the bond’s
interest rate (i.e., pay $1,000 and get $50 per year). As time marches on,
a bond’s value change and its yield (that is, what investors can earn if they
buy the bond at the time) will often deviate from its interest rate. If you
hold the bond to maturity, you don’t care about its changing value. But if
you buy the bond sometime after it is issued or sell the bond before it
matures, you do care about its changing value.
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We often use the terms “interest rate” and “yield” interchangeably
because they tell us how much we get for the amount we invest. When we
are talking about what investors are getting in terms of a return, we gen-
erally talk about the “yield”—the return investors get if they buy a secu-
rity at its current price. And, to make returns comparable across securities
with different maturities, we quote these yields in terms of a common
time frame—a year. This allows us to compare the yield on, say, a 3-
month Treasury Bill with a 1-year Treasury Bill.

Determinants of Interest Rates

Interest rates are determined by the supply and demand for money. The
supply of money depends in large part on the actions of the Fed, as we
discussed previously. Therefore, let’s focus on the demand for money.

The demand for money arises from two sources: transactions demand
and asset demand. The transactions demand arises from individuals’ and
businesses’ need to use money as a medium of exchange in transactions.
The more goods and services exchanges take place in the economy, the
greater the transactions demand. The asset demand is individuals’ and
businesses’ need to use money as a store of value—they keep some of
their wealth in the form of money (instead of in, say, stocks or bonds),
which is risk-free and liquid.

Firms raise funds to invest in capital projects, which are investments
that have long-term future cash flow consequences. If a firm has many
possible ways to invest—to build a new plant, to start an advertising
campaign—it will rank these projects based on profitability and invest
in those whose profit exceeds the cost of the funds. Meanwhile, other
firms are doing the same thing. As a result, firms compete for funds for
their investment projects. Firms with the most profitable investment
opportunities get the necessary funds, and firms with the least profitable
investment opportunities do not. In other words, money is distributed
to the capital projects that are most profitable.

Since money earns little or nothing, how much wealth individuals or
firms are willing to keep in the form of money depends not only on how
they feel about liquidity and risk, but also on what they could earn on
the funds if they invested them elsewhere (say, in bonds). Therefore, the
demand for money is affected by interest rates: the higher the interest
rate, the lower the demand for money.

The Structure of Interest Rates

There is not one interest rate in any economy. Rather, there is a struc-
ture of interest rates. The interest rate that a borrower will have to pay
depends on a myriad of factors. We discuss these factors next.
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The Base Interest Rate

The securities issued by the U.S. Department of the Treasury, popularly
referred to as Treasury securities or simply Treasuries, are backed by the
full faith and credit of the U.S. government. Consequently, market par-
ticipants throughout the world view them as having no credit risk. As a
result, historically the interest rates on Treasury securities have served
as the benchmark interest rates throughout the U.S. economy as well as
in international capital markets.

The U.S. Treasury is the largest single issuer of debt in the world and
the large size of any single issue has contributed to making the Treasury
market the most active and, hence, the most liquid market in the world.
However, in recent years, the U.S. Department of the Treasury has
reduced its issuance of Treasury securities, particularly long-term securi-
ties, as well as buying back long-term Treasury securities in the market.
This has decreased the supply of these securities and, as a result, there are
market participants who feel that the yields on Treasury securities are no
longer a suitable benchmark for interest rates throughout the world. As a
result, as of this writing, there is a search for other possible benchmarks.

The Risk Premium

Market participants talk of interest rates on non-Treasury securities as
“trading at a spread” to a particular on-the-run Treasury security (or a
spread to any particular benchmark interest rate selected). For example, if
the yield on a 10-year non-Treasury security is 7% and the yield on a 10-
year Treasury security is 6%, the spread is 100 basis points. This spread
reflects the additional risks the investor faces by acquiring a security that is
not issued by the U.S. government and, therefore, can be called a risk pre-
mium. Thus, we can express the interest rate offered on a non-Treasury
security as:

Interest rate = Base interest rate + Spread

or equivalently,

Interest rate = Base interest rate + Risk premium

We have discussed the factors that affect the base interest rate. One of
the factors is the expected rate of inflation. That is, the base interest rate
can be expressed as:

Base interest rate = Real rate of interest + Expected rate of inflation
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Turning to the spread, the factors that affect it are (1) the issuer’s per-
ceived creditworthiness; (2) the term or maturity of the instrument; (3)
provisions that grant either the issuer or the investor the option to do
something; (4) the taxability of the interest received by investors; and (3)
the expected liquidity of the issue.

It is important to note that yield spreads must be interpreted relative
to the benchmark interest rate used. This is particularly important to keep
in mind for the second and last factors that affect the spread when the
benchmark interest rate is other than the yield on U.S. Treasury securities.

Perceived Creditworthiness of Issuer Credit risk refers to the risk that the
issuer of a debt obligation may be unable to make timely payment of
interest and/or the principal amount when it is due. Most market partic-
ipants rely primarily on commercial rating companies to assess the
default risk of an issuer. These companies perform credit analyses and
express their conclusions by a system of ratings. The three commercial
rating companies in the United States are (1) Moody’s Investors Service,
(2) Standard & Poor’s Corporation, and (3) Fitch Ratings.

In all systems the term high grade means low credit risk, or con-
versely, high probability of future payments. The highest-grade bonds are
designated by Moody’s by the symbol Aaa, and by S&P and Fitch by the
symbol AAA. The next highest grade is denoted by the symbol Aa
(Moody’s) or AA (S&P and Fitch); for the third grade all rating systems
use A. The next three grades are Baa or BBB, Ba or BB, and B, respec-
tively. There are also C grades. Moody’s uses 1, 2, or 3 to provide a nar-
rower credit quality breakdown within each class, and S&P and Fitch use
plus and minus signs for the same purpose.

Bonds rated triple A (AAA or Aaa) are said to be prime; double A
(AA or Aa) are of high quality; single A issues are called upper medium
grade, and triple B are medium grade. Lower-rated bonds are said to have
speculative elements or be distinctly speculative. Bond issues that are
assigned a rating in the top four categories are referred to as investment-
grade bonds. Tssues that carry a rating below the top four categories are
referred to as noninvestment-grade bonds, or more popularly as high-
yield bonds or junk bonds. Thus, the bond market can be divided into
two sectors: the investment-grade and noninvestment-grade markets. The
spread between Treasury securities and non-Treasury securities that are
identical in all respects except for quality is referred to as a quality spread
or credit spread.

Term to Maturity The price of a financial asset will fluctuate over its life
as yields in the market change. It can be demonstrated that the price
volatility of a bond is dependent on its maturity. More specifically, with
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all other factors being constant, the longer the maturity of a bond, the
greater the price volatility resulting from a change in market yields. The
spread between any two maturity sectors of the market is called a matu-
rity spread or yield curve spread. The relationship between the yields
on comparable securities but different maturities is called the term
structure of interest rates. The term-to-maturity topic is of such impor-
tance that we discuss in more detail later in this chapter.

Inclusion of Options It is not uncommon for a bond issue to include a pro-
vision that gives either the bondholder and/or the issuer an option to
take some action against the other party. An option that is included in a
bond issue is referred to as an embedded option. The most common
type of option in a bond issue is a call provision. This provision grants
the issuer the right to retire the debt, fully or partially, before the sched-
uled maturity date. The inclusion of a call feature benefits issuers by
allowing them to replace an old bond issue with a lower interest cost
issue should interest rates in the market decline. Effectively, a call provi-
sion allows the issuer to alter the maturity of a bond. A call provision is
detrimental to the bondholder because the bondholder will be uncertain
about maturity and might have to reinvest the proceeds received at a
lower interest rate if the bond is called and the bondholder wants to
keep his or her funds in issues of similar risk of default.

An issue also may include a provision that allows the bondholder to
change the maturity of a bond. An issue with a pu# provision grants the
bondholder the right to sell the issue back to the issuer at par value on
designated dates. Here, the advantage to the investor is that, if interest
rates rise after the issue date and result in a price that is less than the par
value, the investor can force the issuer to redeem the bond at par value.

A convertible bond is an issue giving the bondholder the right to
exchange the bond for a specified number of shares of common stock.
This feature allows the bondholder to take advantage of favorable move-
ments in the price of the issuer’s common stock.

The presence of these embedded options has an effect on the spread
of an issue relative to a Treasury security and the spread relative to other-
wise comparable issues that do not have an embedded option. In general,
market participants require a larger spread over a comparable Treasury
security for an issue with an embedded option that is favorable to the
issuer (e.g., a call option) than for an issue without such an option. In
contrast, market participants require a smaller spread over a comparable
Treasury security for an issue with an embedded option that is favorable
to the investor (for example, put option and conversion option). In fact,
for a bond with an option that is favorable to an investor, the interest rate
on an issue may be less than that on a comparable Treasury security!
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Taxahility of Interest Unless exempted under the federal income tax code,
interest income is taxable at the federal level. In addition to federal
income taxes, there may be state and local taxes on interest income. The
federal tax code specifically exempts the interest income from qualified
municipal bond issues from taxation at the federal level. Municipal bonds
are securities issued by state and local governments and by their cre-
ations, such as “authorities” and special districts. The large majority of
outstanding municipal bonds are tax-exempt securities. Because of the
tax-exempt feature of municipal bonds, the yield on municipal bonds is
less than that on Treasuries with the same maturity.

Expected Liquidity of an Issue Bonds trade with different degrees of liquidity.
The greater the expected liquidity with which an issue trades, the lower
the yield that investors require. As noted earlier, Treasury securities are
the most liquid securities in the world. The lower yield offered on Trea-
sury securities relative to non-Treasury securities reflects, to a significant
extent, the difference in liquidity.

Term Structure of Interest Rates
One of the factors that we stated affects the risk premium is the matu-
rity of a debt obligation. The relationship between the yield on a bond
and its maturity is the ferm structure of interest rates. The graphic that
depicts the relationship between the yield on bonds of the same credit
quality but different maturities is known as the yield curve. Market par-
ticipants have tended to construct yield curves from observations of
prices and yields in the Treasury market. Two reasons account for this
tendency. First, Treasury securities are free of default risk, and differ-
ences in creditworthiness do not affect yield estimates. Second, as the
largest and most active bond market, the Treasury market offers the
fewest problems of illiquidity or infrequent trading. Exhibit 3.3 shows
the shape of three hypothetical Treasury yield curves that have been
observed from time to time in the United States. However, as noted ear-
lier, new benchmarks are being considered by market participants
because of the dwindling supply of U.S. Treasury securities. Neverthe-
less, the principles set forth here apply to any other benchmark selected.
From a practical viewpoint, the Treasury yield curve functions mainly
as a benchmark for setting yields in many other sectors of the debt mar-
ket—bank loans, mortgages, corporate debt, and international bonds.
However, a Treasury yield curve based on observed yields on the Treasury
market is an unsatisfactory measure of the relation between required yield
and maturity. The key reason is that securities with the same maturity may
actually provide different yields. Hence, it is necessary to develop more
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accurate and reliable estimates of the Treasury yield curve. Specifically, the
key is to estimate the theoretical interest rate that the U.S. Treasury would
have to pay assuming that the security it issued is a zero-coupon security.
We will not explain how this is done. At this point, all that is necessary to
know is that there are procedures for estimating the theoreitical interest
rate or yield that the U.S. Treasury would have to pay for bonds with dif-
ferent maturities. These interest rates are called Treasury spot rates.

Valuable information for market participants can be obtained from
the Treasury spot rates. These rates are called forward rates. First, we will
see how these rates are obtained and then we will discuss theories about
what determines forward rates. Finally, we will see how issuers can use
the forward rates in making financing decisions.

Foward Rates To see how a forward rate can be computed, consider the
following two Treasury spot rates. Suppose that the spot rate for a zero-
coupon Treasury security maturing in one year is 4% and a zero-coupon
Treasury security maturing in two years is 5%. Let’s look at this situation
from the perspective of an investor who wants to invest funds for two
years. The investors choices are as follows:

EXHIBIT 3.3 Three Observed Shapes for the Yield Curve
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Alternative 1: Investor buys a two-year zero-coupon Treasury security

Alternative 2: Investor buys a one-year zero-coupon Treasury secu-
rity and when it matures in one year the investor buys
another one-year instrument.

With Alternative 1, the investor will earn the two-year spot rate and
that rate is known with certainty. In contrast, with Alternative 2, the
investor will earn the one-year spot rate, but the one-year spot one year
from now is unknown. Therefore, for Alternative 2, the rate that will be
earned over one year is not known with certainty.

Suppose that this investor expected that one year from now the one-
year spot rate will be higher than it is today. The investor might then feel
Alternative 2 would be the better investment. However, this is not neces-
sarily true. To understand why and to appreciate the need to understand
why it is necessary to know what a forward rate is, let’s continue with our
illustration.

The investor will be indifferent to the two alternatives if they produce
the same total dollars over the two-year investment horizon. Given the
two-year spot rate, there is some spot rate on a one-year zero-coupon
Treasury security one year from now that will make the investor indiffer-
ent between the two alternatives. We will denote that rate by f.

The value of f can be readily determined given the two-year spot rate
and the one-year spot rate. If an investor placed $100 in the two-year
zero-coupon Treasury security (Alternative 1) earning 5%, the total dol-
lars that will be generated at the end of two years is:®

$100(1.05)*
$110.25

Total dollars at the end of two years for Alternative 1

The proceeds from investing in the one-year Treasury security at 4%
will generate the following total dollars at the end of one year:

$100(1.04)
$104

Total dollars at the end of two years for Alternative 2

If one year from now this amount is reinvested in a zero-coupon
Treasury security maturing in one year, which we denoted f, then the total
dollars at the end of two years would be:

Total dollars at the end of two years for Alternative 2 = $104(1 + f)

3We will discuss this compounding of returns in Chapter 7.
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The investor will be indifferent between the two alternatives if the
total dollars are the same. Setting the two equations for the total dollars
at end of two years for the two alternatives equal we get:

$110.25 = $104(1 + f)
Solving the preceding equation for f, we get

_ $110.25

= -1 =0.06 =6%
f $104

Here is how we use this rate of 6%. If the one-year spot rate one year
from now is less than 6%, then the total dollars at the end of two years
would be higher by investing in the two-year zero-coupon Treasury secu-
rity (Alternative 1). If the one-year spot rate one year from now is greater
than 6%, then the total dollars at the end of two years would be higher
by investing in a one-year zero-coupon Treasury security and reinvesting
the proceeds one year from now at the one-year spot rate at that time
(Alternative 2). Of course, if the one-year spot rate one year now is 6%,
the two alternatives give the same total dollars at the end of two years.

Now that we have the forward rate f in which we are interested and
we know how that rate can be used, let’s return to the question we posed
at the outset. Suppose that the investor expects that one year from now,
the one-year spot rate will be 5.5%. That is, the investor expects that the
one-year spot rate one year from now will be higher than its current level.
Should the investor select Alternative 2 because the one-year spot rate one
year from now is expected to be higher? The answer is no. As we
explained in the previous paragraph, if the spot rate is less than 6%, then
Alternative 1 is the better alternative. Since this investor expects a rate of
5.5%, then he or she should select Alternative 1 despite the fact that he or
she expects the one-year spot rate to be higher than it is today.

This is a somewhat surprising result for some investors. But the rea-
son for this is that the market prices its expectations of future interest
rates into the rates offered on investments with different maturities.
This is why knowing the forward rates is critical. Some market partici-
pants believe that the forward rate is the market’s consensus of future
interest rates.

Similarly, borrowers need to understand what a forward rate is. For
example, suppose a borrower must choose between a two-year loan and a
series of two one-year loans. If the forward rate is less than the borrower’s
expectations of one-year rates one year from now, then the borrower will
be better off with a two-year loan. If, instead, the borrower’s expectations
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are that the one-year rate one year from now will be less than the for-
ward rate, the borrower will be better off by choosing a series of two
one-year loans.

In practice, a corporate treasurer needs to know both forward rates
and what future spreads will be. Recall that a corporation pays the Trea-
sury rate (i.e., the benchmark) plus a spread.

Forward Rates as a Hedgeable Rate A natural question about forward rates
is how well they do at predicting future interest rates. Studies have dem-
onstrated that forward rates do not do a good job in predicting future
interest rates.* Then, why the big deal about understanding forward
rates? The reason, as we demonstrated in our illustration of how to
select between two alternative investments, is that the forward rates
indicate how an investor’s and borrower’s expectations must differ from
the market consensus in order to make the correct decision.

In our illustration, the one-year forward rate may not be realized.
That is irrelevant. The fact is that the one-year forward rate indicated to
the investor that if expectations about the one-year rate one month from
now are less than 6%, the investor would be better off with Alternative 1.

For this reason, as well as others explained later, some market partici-
pants prefer not to talk about forward rates as being market consensus
rates. Instead, they refer to forward rates as being hedgeable rates. For
example, by investing in the two-year Treasury security, the investor was
able to hedge the one-year rate one year from now. Similarly, a corporation
issuing a two-year security is hedging the one-year rate one year from now.
(Note, however, that it is only the benchmark interest rate that is being
hedged. The spread that the corporation or the issuer will pay can change.)

Determinants of the Shape of the Term Structure If we plot the term structure—
the yield to maturity, or the spot rate, at successive maturities against
maturity—what is it likely to look like? Exhibit 3.3 shows three shapes
that have appeared with some frequency over time. Panel A shows an
upward-sloping yield curve; that is, yield rises steadily as maturity
increases. This shape is commonly referred to as a normal or positive
yield curve. Panel B shows a downward-sloping or inverted yield curve,
where yields decline as maturity increases. Finally, panel C shows a flat
yield curve.

Two major theories have evolved to account for these observed
shapes of the yield curve: the expectations theory and the market segmen-
tation theory.

*See Eugene F. Fama, “Forward Rates as Predictors of Future Spot Rates,” Journal
of Financial Economics (1976), pp. 361-377.
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There are several forms of the expectations theory—the pure expecta-
tions theory, the liquidity theory, and the preferred habitat theory. All share
a hypothesis about the behavior of short-term forward rates and also
assume that the forward rates in current long-term debt contracts are
closely related to the market’s expectations about future short-term rates.
These three theories differ, however, on whether or not other factors also
affect forward rates, and how. The pure expectations theory postulates that
no systematic factors other than expected future short-term rates affect for-
ward rates; the liquidity theory and the preferred habitat theory assert that
there are other factors. Accordingly, the last two forms of the expectations
theory are sometimes referred to as biased expectations theories.

According to the pure expectations theory, the forward rates exclu-
sively represent the expected future rates. Thus, the entire term struc-
ture at a given time reflects the market’s current expectations of the
family of future short-term rates. Under this view, a rising term struc-
ture, as in Panel A of Exhibit 3.3, must indicate that the market expects
short-term rates to rise throughout the relevant future. Similarly, a flat
term structure reflects an expectation that future short-term rates will be
mostly constant, while a falling term structure must reflect an expecta-
tion that future short rates will decline steadily.

Unfortunately, the pure expectations theory suffers from one shortcom-
ing, which, qualitatively, is quite serious. It neglects the risks inherent in
investing in bonds and like instruments. If forward rates were perfect pre-
dictors of future interest rates, then the future prices of bonds would be
known with certainty. The return over any investment period would be cer-
tain and independent of the maturity of the instrument initially acquired
and of the time at which the investor needed to liquidate the instrument.
However, with uncertainty about future interest rates and hence about
future prices of bonds, these instruments become risky investments in the
sense that the return over some investment horizon is unknown.

Similarly, from a borrower or issuer’s perspective, the cost of bor-
rowing for any required period of financing would be certain and inde-
pendent of the maturity of the instrument initially sold if the rate at
which the borrower must refinance debt in the future is known. But
with uncertainty about future interest rates, the cost of borrowing is
uncertain if the borrower must refinance at some time over the periods
in which the funds are initially needed.

There are two biased expectations theories that recognize the short-
comings in the pure expectations theory—the liquidity theory and the
preferred habitat theory. According to the liquidity theory, the forward
rates will not be an unbiased estimate of the market’s expectations of
future interest rates because they embody a liquidity premium. This
liquidity premium reflects the risks of holding a bond for a longer time
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period. Thus, an upward-sloping yield curve may reflect expectations
that future interest rates either (1) will rise, or (2) will be flat or even
fall, but with a liquidity premium increasing fast enough with maturity
s0 as to produce an upward-sloping yield curve.

The preferred habitat theory also adopts the view that the term
structure reflects the expectation of the future path of interest rates as
well as a risk premium. However, the habitat theory rejects the assertion
that the risk premium must rise uniformly with maturity. Proponents of
the habitat theory say that the latter conclusion could be accepted if all
investors intend to liquidate their investment at the first possible date,
while all borrowers are eager to borrow long, but that this is an assump-
tion that can be rejected for a number of reasons. The argument is that
different financial institutions have different investment horizons and
have a preference for the maturities in which they invest. The preference
is based on the maturity of their liabilities. To induce a financial institu-
tion out of that maturity sector, a premium must be paid. Thus, the for-
ward rates include a liquidity premium and compensation for investors
to move out of their preferred maturity sector. Consequently, forward
rates do not reflect the market’s consensus of future interest rates.

There is one more theory about the terms structure of interest rates.
The market segmentation theory also recognizes that investors have
preferred habitats dictated by saving and investment flows. This theory
also proposes that the major reason for the shape of the yield curve lies
in asset/liability management constraints (either regulatory or self-
imposed) and/or creditors (borrowers) restricting their lending (financ-
ing) to specific maturity sectors. However, the market segmentation the-
ory differs from the preferred habitat theory in that it assumes that
neither investors nor borrowers are willing to shift from one maturity
sector to another to take advantage of opportunities arising from differ-
ences between expectations and forward rates. Thus, for the segmenta-
tion theory, the shape of the yield curve is determined by supply of and
demand for securities within each maturity sector.

Understanding Issuer Costs

We now understand that a corporation or other entity wishing to issue
debt must pay the benchmark interest rate plus a risk premium. The risk
premium is the spread and is affected by the various factors we dis-
cussed. In fact, when a potential issuer inquires of its investment bank-
ers about the interest rate it would have to pay if it issued securities, the
investment banker typically does nor talk about the rate. The issuer
talks about the “spread” at which the securities can be sold.
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Consequently, when an issuer must decide on whether or not to issue
a security, say a 15-year bond, the treasurer or chief financial officer will
assess the benchmark interest rate and the spread. The forward rates
along with forecasts by economists can be used to evaluate whether or
not to issue a security now if rates are expected to rise or postpone issu-
ance (and borrow short term) if rates are expected to fall. The expected
change in the spread also affects the decision. The benchmark interest
rate may be expected to fall but the spread increase such that the interest
rate that the issuer would pay would be higher in the future. All of these
elements go into the financing decision.

In Chapter 15 we will see how issuers can hedge the interest rate at
which they have to pay. We will see that they can hedge the benchmark
interest rate and/or hedge the spread.

Finally, the yield or cost of borrowing for an issuer of securities will
depend on the benchmark interest rate plus a spread to reflect the risk pre-
mium that the market will demand. In addition, the issuance will have to
pay various fees to issue a security. These fees include the payment to the
SEC to register the securities, attorney fees, and fees to investment bank-
ers. The latter fees are the underwriting spread—the difference between
the price at which the securities are offered to the public by the investment
banking firm and the price that the investment banking firm pays to the
issuer to purchase the security—the gross spread. When an issuer evaluates
its cost, it must recognize these issuance costs. In Chapter 11, we will see
how the cost of funds is calculated for an issuer taking into account issu-
ance costs. This measure is referred to as the “all in cost of funds.”

SUMMARY

B The Federal Reserve System (the “Fed”) is a network of banks that acts
as the central banker for the United States.

B The money supply consists of cash and cash-like items. There are dif-
ferent definitions of what constitutes the money supply, depending on
which cash-like items are included.

B The Fed affects the money supply by changing the reserve require-
ments, open market operations, and changing in the discount rate.
Changes in the money supply affect interest rates and the availability
of funds.

B Financial institutions provide various types of financial services. Finan-
cial intermediaries are a special group of financial institutions that
obtain funds by issuing claims to market participants and use these
funds to purchase financial assets. Intermediaries transform funds they
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acquire into assets that are more attractive to the public by (1) provid-
ing maturity intermediation; (2) providing risk reduction via diversifi-
cation at lower cost; (3) reducing the cost of contracting and
information processing; or (4) providing a payments mechanism.
Depository institutions (commercial banks, savings and loan associa-
tions, savings banks, and credit unions) accept various types of depos-
its. With the funds raised through deposits and other funding sources,
they make loans to various entities and invest in securities.

Investment bankers advise the issuer of a security on the terms of the
offering, distributing the security to the public, and making a market
for the security. Variations of the traditional underwriting of securities
include the bought deal, distribution via an auction process, and pri-
vate placements.

Interest rates are determined by the base rate (rate on a Treasury secu-
rity) plus a risk premium. The factors that affect the risk premium are
(1) the perceived creditworthiness of the issuer, (2) term to maturity, (3)
inclusion of options, (4) taxability of interest, and (5) expected liquid-
ity of an issue.

The term structure of interest rates shows the relationship between the
yield on a bond and its maturity; the yield curve is the graph of the
relationship between the yield on bonds of the same credit quality but
different maturities.

Valuable information for issuers and investors is provided in forward
rates.

Two major theories are offered to explain the observed shapes of the
yield curve: the expectations theory (which includes the pure expecta-
tions theory, the liquidity theory, and the preferred habitat theory) and
the market segmentation theory.

QUESTIONS

1.

2

3.

a. What is money?
b. What is meant by M12 M2? M3?

. What role does the Federal Reserve Bank play in determining the

supply of money?
What is the Board of Governors and what types of decisions does
this board make?

. If the Federal Reserve uses the discount rate to encourage banks to

lend funds, is this rate raised or lowered? Explain.

. Distinguish between the transactions demand and the asset demand

for money.
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6.

7.

10.

11

13.
14.

15.
16.
17.

18.

19.

Describe the relation between the real rate of interest and the nomi-
nal rate of interest.

Suppose the nominal interest rate is 8% for a one-year security. If
the expected real rate of interest next year is 5%, what is the infla-
tion premium? What is the implied inflation rate?

. Explain how a financial intermediary reduces the cost of contracting

and information processing.

. a. What are the three ways in which an investment banking firm

may be involved in the issuance of a new security?
b. What is meant by the underwriting function?
What is the difference between a firm commitment underwriting
arrangement and a best efforts arrangement?

. What is meant by a bought deal?
12.

a. What is a preemptive right?

b. What is a preemptive rights offering?

What is meant by the “base interest rate”?

a. Typically, how do market participants gauge the credit risk asso-
ciated with a bond issue?

b. What is the relationship between credit risk and the risk pre-
mium?

How does the taxability of interest affect the yield offered on a bond?

Suppose that the 1-year spot rate is 4.1% and the 2-year spot rate is

4.6%. What is the 1-year forward rate one year from now?

a. Comment on the following statement: “Forward rates are good
predictors of future interest rates.”

b. Why can forward rates be viewed as hedgeable rates?

Consider the following yields to maturity:

Years to Maturity  Yield to Maturity

3.0%
3.5%
3.9%
4.4%
4.8%
52%

AN LA W=

a. Graph the yield to maturity against the time to maturity.

b. Is this yield curve consistent with any of the yield curve theories?
Explain.

A corporate treasurer is considering borrowing funds for 10 years.

How can the corporate treasurer use forward rates in determining

whether or not to borrow today or postpone borrowing?
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20. Why are “biased” expectation theories of the term structure of

21.

interest rates biased?

Comment on the following: “There is no theory of the term struc-
ture of interest rates that would explain a yield curve in which inter-
est rates increase with maturity for the first two years, decline with
maturity until year 5, and then increase with maturity after year 5.”
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irms are exposed to several risks in the ordinary course of operations and

when borrowing funds. For some risks, management can obtain protec-
tion from an insurance company. For example, management can insure a
plant against destruction by fire by obtaining a fire insurance policy from a
property and casualty insurance company. There are capital market prod-
ucts available to management to protect against certain risks that are not
insurable by an insurance company. Such risks include risks associated with
a rise in the price of commodity purchased as an input, a decline in a com-
modity price of a product the firm sells, a rise in the cost of borrowing
funds, and an adverse exchange rate movement. The instruments that can
be used to provide such protection are called derivative instruments, so
named because they derive their value from whatever the contract is based
on. These instruments include futures contracts, forward contracts, option
contracts, swap agreements, and cap and floor agreements.

There has been public concern about the use of derivative instru-
ments by firms. This concern arises from major losses resulting from
positions in derivative instruments.! However, an investigation of the
reason for major losses would show that the losses were not due to
derivatives per se, but the improper use of them by management that
was either ignorant about the risks associated with using derivative
instruments or management that sought to use them in a speculative
manner rather than a means for managing risk. Another term for specu-
lative purposes is trading purposes.

In this chapter we will discuss the basic features of each type of
derivative instrument.

! Well-publicized losses in the 1990s include Procter & Gamble’s losses related to
foreign exchange derivatives, Gibson Greetings losses related to interest rates swaps,
and Pier 1 Imports losses due to the trading of bond futures and options.

83
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FUTURES CONTRACTS AND FORWARD CONTRACTS

A futures contract is an agreement that requires a party to the agree-
ment either to buy or sell something at a designated future date at a pre-
determined price. The something that the two parties agree will be
bought and sold is referred to as the underlying for the contract or sim-
ply the underlying. The basic economic function of futures markets is to
provide an opportunity for market participants to hedge against the risk
of adverse price movements.

Futures contracts are products created by exchanges. Futures con-
tracts involving traditional agricultural commodities (such as grain and
livestock), imported foodstuffs (such as coffee, cocoa, and sugar), or
industrial commodities are traded. Collectively, such futures contracts
are known as commodity futures. Futures contracts based on a financial
instrument or a financial index are known as financial futures. Finan-
cial futures can be classified as (1) stock index futures, (2) interest rate
futures, and (3) currency futures.

Mechanics of Futures Trading

A futures contract is an agreement between a buyer (seller) and an
established exchange or its clearinghouse in which the buyer (seller)
agrees to take (make) delivery of the underlying at a specified price at
the end of a designated period of time. The price at which the parties
agree to transact in the future is called the futures price. The designated
date at which the parties must transact is called the settlement date or
delivery date.

To illustrate, suppose there is a futures contract traded on an
exchange where the underlying is Asset X, and the settlement date is three
months from now. Assume further that Brent buys this futures contract,
and Susan sells this futures contract, and the price at which they agree to
transact in the future is $60. Then $60 is the futures price. At the settle-
ment date, Susan will deliver Asset X to Brent; Brent will give Susan $60,
the futures price. This transaction is illustrated in Exhibit 4.1.

EXHIBIT 4.1 Tllustration of a Futures Contract for the Delivery of Asset X in Three
Months at a Futures Price of $60

Today ————————————— Three months ——— Settlement date
Susan agrees to sell Asset X to Brent in the future. Susan delivers Asset X to Brent.
Susan sells a future contract to Brent. Brent pays Susan $60.

Agreed upon futures price is $60.
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Linuidating a Position

Most futures contracts have settlement dates in the months of March,
June, September, or December. This means that at a predetermined time
in the contract settlement month the contract stops trading, and a price
is determined by the exchange for settlement of the contract. A party to
a futures contract has two choices on liquidation of the position. First,
the position can be liquidated prior to the settlement date. For this pur-
pose, the party must take an offsetting position in the same contract.
For the buyer of a futures contract, this means selling the same number
of identical futures contracts; for the seller of a futures contract, this
means buying the same number of identical futures contracts.

The alternative is to wait until the settlement date. At that time the
party purchasing a futures contract accepts delivery of the underlying
(financial instrument, currency, or commodity) at the agreed-upon price;
the party that sells a futures contract liquidates the position by deliver-
ing the underlying at the agreed-upon price. For some futures contracts,
settlement is made in cash only. Such contracts are referred to as cash-
settlement contracts.

The Role of the Clearinghouse

Associated with every futures exchange is a clearinghouse, which per-
forms several functions. One of these functions is guaranteeing that the
two parties to the transaction will perform. To see the importance of
this function, consider potential problems in the futures transaction
described earlier from the perspective of the two parties—Brent, the
buyer and Susan, the seller. Each must be concerned with the other’s
ability to fulfill the obligation at the settlement date. Suppose that at the
settlement date the price of Asset X in the cash market is $40. Susan can
buy Asset X for $40 and deliver it to Brent who, in turn, must pay her
$60 (the futures price agreed upon when the two parties entered into the
agreement). If Brent does not have the capacity to pay $60 or refuses to
pay, however, Susan has lost the opportunity to realize a profit of $20.
Suppose, instead, that the price of Asset X in the cash market is $90 at
the settlement date. In this case, Brent is ready and willing to accept
delivery of Asset X and pay the agreed-upon price of $60. If Susan does
not have the ability or refuses to deliver Asset X, Brent has lost the
opportunity to realize a profit of $30.

The clearinghouse exists to meet this problem. When a party takes a
position in the futures market, the clearinghouse takes the opposite
position and agrees to satisfy the terms set forth in the contract. Because
of the clearinghouse, the parties to a futures contract need not worry
about the financial strength and integrity of the other party that has
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taken the opposite side of the contract (called the counterparty). After
initial execution of an order, the relationship between the two parties
ends. The clearinghouse interposes itself as the buyer for every sale and
the seller for every purchase. Thus either party is free to liquidate a
position without involving the counterparty in the original futures con-
tract, and without worry that the counterparty may default. This is the
reason why we define a futures contract as an agreement between a
party and a clearinghouse associated with an exchange.

Besides its guarantee function, the clearinghouse makes it simple for
parties to a futures contract to unwind their positions prior to the settle-
ment date. Suppose that Brent wants to get out of his futures position.
He will not have to seek out Susan and work out an agreement with her
to terminate the original agreement. Instead, Brent can unwind his posi-
tion by selling an identical futures contract. As far as the clearinghouse
is concerned, its records will show that Brent has bought and sold an
identical futures contract. At the settlement date, Susan will not deliver
Asset X to Brent but will be instructed by the clearinghouse to deliver to
someone who bought and still has an open futures position. In the same
way, if Susan wants to unwind her position prior to the settlement date,
she can buy an identical futures contract.

Margin Requirements

When a position is first taken in a futures contract, the investor must
deposit a minimum dollar amount per contract as specified by the
exchange. This amount is called the initial margin and is required as
deposit for the contract. The initial margin may be in the form of an
interest-bearing security. As the price of the futures contract fluctuates,
the value of the investor’s equity in the position changes. At the end of
each trading day, the exchange determines the settlement price for the
futures contract. This price is used to determine the investor’s position,
so that any gain or loss from the position is reflected in the investor’s
equity account. In financial markets, the process of recording the mar-
ket value of a position is referred to as marking a position to market or
simply marking to market.

Maintenance margin is the minimum level (specified by the exchange)
by which an investor’s equity position may fall as a result of an unfavor-
able price movement before the investor is required to deposit additional
margin. The additional margin deposited is called variation margin, and
it is an amount necessary to bring the equity in the account back to its ini-
tial margin level. Unlike initial margin, variation margin must be in cash,
not interest-bearing instruments. Any excess margin in the account may
be withdrawn by the investor. If a party to a futures contract who is
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required to deposit variation margin fails to do so within 24 hours, the
futures position is closed out.”

Futures versus Forward Contracts

A forward contract, just like a futures contract, is an agreement for the
future delivery of the underlying at a specified price at the end of a des-
ignated period of time. Futures contracts are standardized agreements as
to the delivery date (or month) and quality of the deliverable, and are
traded on organized exchanges. A forward contract differs in that it is
usually nonstandardized (that is, the terms of each contract are negoti-
ated individually between buyer and seller), there is no clearinghouse,
and secondary markets are often nonexistent or extremely thin. Unlike a
futures contract, which is an exchange-traded product, a forward con-
tract is an over-the-counter instrument.

Although both futures and forward contracts set forth terms of
delivery, futures contracts are not intended to be settled by delivery. In
fact, generally less than 2% of outstanding contracts are settled by
delivery. Forward contracts, in contrast, are intended for delivery.

Futures contracts are marked to market at the end of each trading
day. Consequently, futures contracts are subject to interim cash flows as
additional margin may be required in the case of adverse price move-
ments, or as cash is withdrawn in the case of favorable price move-
ments. A forward contract may or may not be marked to market,
depending on the wishes of the two parties. For a forward contract that
is not marked to market, there are no interim cash flow effects because
no additional margin is required.

Finally, the parties in a forward contract are exposed to credit risk
because either party may default on the obligation. The risk that the
counterparty may default is referred to as counterparty risk. Counter-
party risk is minimal in the case of futures contracts because the clear-
inghouse associated with the exchange guarantees the other side of the
transaction.

Other than these differences, most of what we say about futures
contracts applies equally to forward contracts.

% Although there are initial and maintenance margin requirements for buying securi-
ties on margin, the concept of margin differs for securities and futures. When securi-
ties are acquired on margin, the difference between the price of the security and the
initial margin is borrowed from the broker. The security purchased serves as collat-
eral for the loan, and the investor pays interest. For futures contracts, the initial mar-
gin, in effect, serves as “good faith” money, an indication that the investor will
satisfy the obligation of the contract. Normally no money is borrowed by the inves-
tor.
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Risk and Return Characteristics of Futures Contracts

When an investor takes a position in the market by buying a futures
contract, the investor is said to be in a long position or to be long
futures. 1f, instead, the investor’s opening position is the sale of a
futures contract, the investor is said to be in a short position or short
futures.

The buyer of a futures contract will realize a profit if the futures
price increases; the seller of a futures contract will realize a profit if the
futures price decreases. For example, suppose one month after Brent
and Susan take their positions in the futures contract, the futures price
of Asset X increases to $80. Brent, the buyer of the futures contract,
could then sell the futures contract and realize a profit of $20 ($80
minus the futures price of $60). Effectively, at the settlement date he has
agreed to buy Asset X for $60 but can sell Asset X for $80. Susan, the
seller of the futures contract, will realize a loss of $20.

If the futures price falls to $45 and Susan buys the contract, she
realizes a profit of $15 because she agreed to sell Asset X for $60 and
now can buy it for $45. Brent would realize a loss of $15. Thus, if the
futures price decreases, the buyer of the futures contract realizes a loss
while the seller of a futures contract realizes a profit.

How Futures are Used to Manage Risk
We will use an example to illustrate how futures contracts can be used to
manage risk. Consider a producer of crude oil and a company that uses
crude oil in the operations of its business. The concern of the crude oil
producer is that the price of crude oil will decline, thereby forcing it to sell
crude oil at a lower price. The concern of the user of crude oil is that the
price of crude oil will increase, resulting in a rise in its production costs.

Consider first the producer of crude oil. Suppose management
expects that the crude oil will be available in two months and that man-
agement can sell a crude oil futures contract to deliver crude oil two
months from now for $19 per barrel. The number of barrels that is
expected to be sold will determine how many barrels of crude oil the
firm will seek to deliver. By selling futures, management has locked in a
price of $19 per barrel two months from now. Consequently, even if the
price of crude oil two months from now is, say, $17 per barrel, manage-
ment will receive $19 per barrel. If, instead, the price of crude oil two
months from now is $20 per barrel, management has given up the
opportunity to benefit from a higher price since it has agreed to accept
$19 per barrel.

Now let’s look at the user of crude oil. By buying a crude oil futures
contract that settles in two months, management can assure that the
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price at which it must purchase crude oil will be no higher than $19 per
barrel. So, if crude oil increases to $20 per barrel, management only
needs to pay $19 per barrel. In contrast, if the price of crude oil two
months from now decreases to $17 per barrel, management gave up the
opportunity to benefit from a lower cost for crude oil.

In the same way that these two firms are able to use a futures con-
tract to lock in the future price of crude oil, a firm can use futures con-
tracts to lock in a foreign exchange rate or an interest rate.

OPTIONS

An option is a contract in which the writer of the option grants the
buyer of the option the right, but not the obligation, to purchase from or
sell to the writer an asset at a specified price within a specified period of
time (or at a specified date). The writer, also referred to as the seller,
grants this right to the buyer in exchange for a certain sum of money,
which is called the option price or option premium. The price at which
the asset may be bought or sold is called the exercise price or strike
price. The date after which an option is void is called the expiration
date. As with a futures contract, the asset that the buyer has the right to
buy and the seller is obligated to sell is referred to as the underlying.

When an option grants the buyer the right to purchase the underly-
ing from the writer (seller), it is referred to as a call option, or call.
When the option buyer has the right to sell the underlying to the writer,
the option is called a put option, or put.

An option is also categorized according to when the option buyer may
exercise the option. There are options that may be exercised at any time up
to and including the expiration date. Such an option is referred to as an
American option. There are options that may be exercised only at the
expiration date. An option with this feature is called a European option.
An option that can be exercised before the expiration date but only on
specified dates is called a Bermuda option.

To illustrate the characteristics of an option contract, suppose that
Patricia buys a call option for $2 (the option price) with the following
terms:

1. The underlying is one unit of Asset X.

2. The exercise price is $60.

3. The expiration date is three months from now, and the option can be
exercised any time up to and including the expiration date (that is, it is
an American option).



90 FOUNDATIONS

At any time up to and including the expiration date, Patricia can
decide to buy from the writer of this option one unit of Asset X, for
which she will pay a price of $60. If it is not beneficial for Patricia to
exercise the option, she will not. Whether Patricia exercises the option
or not, the $2 she paid for the option will be kept by the option writer.
If Patricia buys a put option rather than a call option, then she would be
able to sell Asset X to the option writer for a price of $60.

The maximum amount that an option buyer can lose is the option
price. The maximum profit that the option writer can realize is the
option price. The option buyer has substantial upside return potential,
while the option writer has substantial downside risk. The risk/reward
relationship for option positions will be discussed later.

There are no margin requirements for the buyer of an option once the
option price has been paid in full. Because the option price is the maximum
amount that the investor can lose, no matter how adverse the price move-
ment of the underlying, there is no need for margin. Because the writer of
an option has agreed to accept all of the risk (and none of the reward) of
the position in the underlying, the writer is generally required to put up the
option price received as margin. In addition, as price changes occur that
adversely affect the writer’s position, the writer is required to deposit addi-
tional margin (with some exceptions) as the position is marked to market.

Exchange-Traded versus Over-the-Counter Options
Options, like other financial instruments, may be traded either on an
organized exchange or in the over-the-counter (OTC) market. The
advantages of an exchange-traded option are as follows. First, the exer-
cise price and expiration date of the contract are standardized. Second,
as in the case of futures contracts, the direct link between buyer and
seller is severed after the order is executed because of the interchange-
ability of exchange-traded options. The clearinghouse associated with
the exchange where the option trades performs the same function in the
options market that it does in the futures market. Finally, the transac-
tions costs are lower for exchange-traded options than for OTC options.
The higher cost of an OTC option reflects the cost of customizing the
option for the many situations where a corporation seeking to use an
option to manage risk needs to have a tailor-made option because the
standardized exchange-traded option does not satisfy its objectives.
Some commercial and investment and banking firms act as principals as
well as brokers in the OTC options market. OTC options are sometimes
referred to as dealer options. While an OTC option is less liquid than an
exchange-traded option, this is typically not of concern to the user of
such an option. Most corporations who use OTC options do so as part
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of a financing strategy or price protection against unfavorable changes in
prices of its inputs or exchange rates.

Differences between Options and Futures Contracts
Notice that, unlike in a futures contract, one party to an option contract is
not obligated to transact—specifically, the option buyer has the right but
not the obligation to transact. The option writer does have the obligation
to perform. In the case of a futures contract, both buyer and seller are obli-
gated to perform. Of course, a futures buyer does not pay the seller to
accept the obligation, while an option buyer pays the seller an option price.

Consequently, the risk/reward characteristics of the two contracts are
also different. In the case of a futures contract, the buyer of the contract real-
izes a dollar-for-dollar gain when the price of the futures contract increases
and suffers a dollar-for-dollar loss when the price of the futures contract
drops. The opposite occurs for the seller of a futures contract. Because of
this relationship, futures are referred to as having a “linear payoff.”

Options do not provide this symmetric risk/reward relationship.
The most that the buyer of an option can lose is the option price. While
the buyer of an option retains all the potential benefits, the gain is
always reduced by the amount of the option price. The maximum profit
that the writer may realize is the option price; this is offset against sub-
stantial downside risk. Because of this characteristic, options are
referred to as having a “nonlinear payoff.”

The difference in the type of payoff between futures and options is
extremely important because market participants can use futures to pro-
tect against symmetric risk and options to protect against asymmetric risk.

Risk and Return Characteristics of Options

Here we illustrate the risk and return characteristics of the four basic
option positions—buying a call option, selling a call option, buying a
put option, and selling a put option. The illustrations assume that each
option position is held to the expiration date and not exercised early.
Also, to simplify the illustrations, we ignore transactions costs.’

3 In addition, the illustrations do not address the cost of financing the purchase of
the option price or the opportunity cost of investing the option price. Specifically, the
buyer of an option must pay the seller the option price at the time the option is pur-
chased. Thus, the buyer must finance the purchase price of the option or, assuming
the purchase price does not have to be borrowed, the buyer loses the income that can
be earned by investing the amount of the option price until the option is sold or ex-
ercised. In contrast, assuming that the seller does not have to use the option price as
margin for the short position or can use an interest-earning asset as security, the sell-
er has the opportunity to earn income from the proceeds of the option sale.
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Buying Call Options
The purchase of a call option creates a position referred to as a long call
position. To illustrate this position, assume that there is a call option on
Asset X that expires in one month and has an exercise price of $60. The
option price is $2. What is the profit or loss for the investor who pur-
chases this call option and holds it to the expiration date?

The profit and loss from the strategy will depend on the price of
Asset X at the expiration date. A number of outcomes are possible.

1. If the price of Asset X at the expiration date is less than $60 (the option
price), then the investor will not exercise the option. It would be fool-
ish to pay the option writer $60 when Asset X can be purchased in the
market at a lower price. In this case, the option buyer loses the entire
option price of $2. Notice, however, that this is the maximum loss that
the option buyer will realize regardless of how low Asset X’s price
declines.

2. If Asset X’s price is equal to $60 at the expiration date, there is again
no economic value in exercising the option. As in the case where the
price is less than $60, the buyer of the call option will lose the entire
option price, $2.

3. If Asset X’s price is more than $60 but less than $62 at the expiration
date, the option buyer will exercise the option. By exercising, the
option buyer can purchase Asset X for $60 (the exercise price) and sell
it in the market for the higher price. Suppose, for example, that Asset
X’s price is $61 at the expiration date. The buyer of the call option will
realize a $1 gain by exercising the option. Of course, the cost of pur-
chasing the call option was $2, so $1 is lost on this position. By failing
to exercise the option, the investor loses $2 instead of only $1.

4. Tf Asset X’s price at the expiration date is equal to $62, the investor will
exercise the option. In this case, the investor breaks even, realizing a
gain of $2 that offsets the cost of the option, $2.

5. If Asset X’s price at the expiration date is more than $62, the investor
will exercise the option and realize a profit. For example, if the price is
$70, exercising the option will generate a profit on Asset X of $10.
Reducing this gain by the cost of the option ($2), the investor will real-
ize a net profit from this position of $8.

Exhibit 4.2 shows in graph form the profit and loss for the buyer of
the hypothetical call option. While the break-even point and the loss
will depend on the option price and the exercise price, the profile shown
in Exhibit 4.2 will hold for all buyers of call options. The shape indi-
cates that the maximum loss is the option price and that there is sub-
stantial upside potential.
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EXHIBIT 4.2  Profits and Losses on the Exercise of a Call Option to Buy the Stock at
$60. The investor Pays $2 for this Call Option.
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Writing (Selling) Call Options

The writer of a call option is said to be in a short call position. To illus-
trate the option seller’s (writer’s) position, we use the same call option we
used to illustrate buying a call option. The profit and loss profile of the
short call position (that is, the position of the call option writer) is the mir-
ror image of the profit and loss profile of the long call position (the posi-
tion of the call option buyer). That is, the profit of the short call position
for any given price for Asset X at the expiration date is the same as the
loss of the long call position. Consequently, the maximum profit that the
short call position can produce is the option price. The maximum loss is
not limited because it is the highest price reached by Asset X on or before
the expiration date, less the option price; this price can be indefinitely
high. Exhibit 4.3 shows the profit/loss profile for a short call position.

Buying Put Options

The buying of a put option creates a financial position referred to as a
long put position. To illustrate this position, we assume a hypothetical
put option on one unit of Asset X with one month to maturity and an
exercise price of $100. Assume the put option is selling for $3 and the
price of Asset X at the expiration date is $60. The profit or loss for this
position at the expiration date depends on the market price of Asset X.
The possible outcomes are:
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EXHIBIT 4.3 Profits and Losses on the Writing of a Call Option that Allows the Call
Option Buyer to Buy the Stock at $60. The Call Writer Receives $2 for this Option.
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. If Asset X’s price is greater than $60, the buyer of the put option will

not exercise it because exercising would mean selling Asset X to the
writer for a price that is less than the market price. A loss of $3 (the
option price) will result in this case from buying the put option. Once
again, the option price represents the maximum loss to which the buyer
of the put option is exposed.

. If the price of Asset X at expiration is equal to $60, the put will not

be exercised, leaving the put buyer with a loss equal to the option
price of $3.

. Any price for Asset X that is less than $60 but greater than $57 will

result in a loss; exercising the put option, however, limits the loss to
less than the option price of $1. For example, suppose that the price
is $59 at the expiration date. By exercising the option, the option
buyer will realize a loss of $2. This is because the buyer of the put
option can sell Asset X, purchased in the market for $59, to the
writer for $60, realizing a gain of $1. Deducting the $3 cost of the
option results in a loss of $2.

. At a $57 price for Asset X at the expiration date, the put buyer will

break even. The investor will realize a gain of $3 by selling Asset X to
the writer of the option for $60, offsetting the cost of the option ($3).

. If Asset X’s price is below $57 at the expiration date, the long put

position (the put buyer) will realize a profit. For example, suppose the
price falls at expiration to $46. The long put position will produce a
profit of $11: a gain of $14 for exercising the put option less the $3
option price.
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EXHIBIT 4.4  Profits and Losses on the Exercise of a Put Option to Sell the Stock at
$60. The Investor Pays $2 for this Put Option.
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The profit and loss profile for the long put position is shown in
graphical form in Exhibit 4.4. As with all long option positions, the loss
is limited to the option price. The profit potential, however, is substan-
tial: The theoretical maximum profit is generated if Asset X’s price falls
to zero. Contrast this profit potential with that of the buyer of a call
option. The theoretical maximum profit for a call buyer cannot be
determined beforehand because it depends on the highest price that can
be reached by Asset X before or at the option expiration date.

Writing (Selling) Put Options
Writing a put option creates a position referred to as a short put position.
The profit and loss profile for a short put option is the mirror image of
the long put option. The maximum profit from this position is the option
price. The theoretical maximum loss can be substantial should the price
of the underlying fall; at the extreme, if the price were to fall all the way
to zero, the loss would be as large as the exercise price less the option
price. Exhibit 4.5 graphically depicts this profit and loss profile.

To summarize, buying calls or selling puts allows the investor to
gain if the price of the underlying rises. Selling calls and buying puts
allows the investor to gain if the price of the underlying falls.

Basic Components of the Option Price

The option price is a reflection of the option’s intrinsic value and any
additional amount over its intrinsic value. The premium over intrinsic
value is often referred to as the time premium.
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EXHIBIT 4.5 Profits and Losses on the Writing of a Put Option that Allows the Put
Option Buyer to Sell the Stock at $60. The Put Writer Receives $2 for this Option.
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Intrinsic Value of an Option

The intrinsic value of an option is the economic value of the option if it
is exercised immediately, except that if there is no positive economic
value that will result from exercising it immediately, then the intrinsic
value is zero.

The intrinsic value of a call option is the difference between the cur-
rent price of the underlying and the exercise price if positive; it is other-
wise zero. For example, if the exercise price for a call option is $60 and
the current asset price is $67, the intrinsic value is $7. That is, an option
buyer exercising the option and simultaneously selling the underlying
asset would realize $67 from the sale of the underlying, which would be
covered by acquiring the underlying from the option writer for $60,
thereby netting a $7 gain.

When an option has intrinsic value, it is said to be “in the money.”
When the exercise price of a call option exceeds the current price of the
underlying, the call option is said to be “out of the money”—it has no
intrinsic value. An option for which the exercise price is equal to the
current price of the underlying is said to be “at the money.” Both at-the-
money and out-of-the-money options have an intrinsic value of zero
because it is not profitable to exercise the option. Our call option with
an exercise price of $60 would be: (1) in the money when the current
price of the underlying is greater than $60, (2) out of the money when
the current price of the underlying is less than $60, and (3) at the money
when the current underlying price is equal to $60.

For a put option, the intrinsic value is equal to the amount by which
the current price of the underlying is below the exercise price. For exam-
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ple, if the exercise price of a put option is $60 and the current price of
the underlying is $52, the intrinsic value is $8. That is, the buyer of the
put option who exercises the put option and simultaneously sells the
underlying will net $8 by exercising. The asset will be sold to the writer
for $60 and purchased in the market for $52. For our put option with
an exercise price of $60, the option would be: (1) in the money when
the price of the underlying is less than $60, (2) out of the money when
the current price of the underlying exceeds the exercise price, (3) at the
money when the exercise price is equal to the underlying’s price.

Time Premium of an Option

The time premium of an option is the amount by which the option price
exceeds its intrinsic value. The option buyer hopes that, at some time
prior to expiration, changes in the market price of the underlying will
increase the value of the rights conveyed by the option. For this pros-
pect, the option buyer is willing to pay a premium above the intrinsic
value. For example, if the price of a call option with an exercise price of
$60 is $9 when the current price of the underlying is $635, the time pre-
mium of this option is $4 ($9 minus its intrinsic value of $5). Had the
current price of the underlying been $50 instead of $65, then the time
premium of this option would be the entire $9 because the option has
no intrinsic value.

There are two ways in which an option buyer may realize the value
of a position taken in the option. First is to exercise the option. The sec-
ond is by selling the call option for $9. Selling the call is preferable
because the exercise of an option will realize a gain of only $5—it will
cause the immediate loss of any time premium. There are circumstances
under which an option may be exercised prior to the expiration date;
they depend on whether the total proceeds at the expiration date would
be greater by holding the option or exercising and reinvesting any cash
proceeds received until the expiration date.

How Options are Used for Managing Risk

We can use our illustration of the producer of crude oil and the user of
crude oil to explain how buying options can be used. Suppose that there
are options on crude oil. Management of the producer of crude oil
wants to set a minimum price it will have to pay for crude oil two
months from now. It does so by buying a put option on crude oil. The
exercise price for the put option is the price that management can sell
crude oil. Suppose the exercise price for a put option on crude oil that
expires in two months is $19. Then if two months from now crude oil
falls below $19, say to $17, then management will exercise the put
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option and sell the crude oil to the writer of the put option for $19.
What is the effective minimum price that management will be selling
crude oil? It is not the exercise price of $19. Rather, that price must be
reduced by the cost of the put option (i.e., option price).

To appreciate the difference between a futures contract and an
option, consider the scenario wherein two months from now the price
of crude oil is $20 per barrel. In that case, management will not exercise
the put option. Instead, it can sell the crude oil for $20 per barrel in the
market to benefit from the higher price. The effective price it sold the
crude oil for is $20 less the option price. So, with a put option manage-
ment has set a minimum price for how much it will sell crude oil two
months from now (exercise price less the option price) but has main-
tained the opportunity to benefit from a price that is higher than the
exercise price. In contrast, with a futures contract on crude oil that has
a futures price of $19 per barrel, management has fixed a price and can-
not benefit from a higher price for crude oil two months from now.

Now let’s consider the user of crude oil. Management wants to set a
maximum price for crude oil two months from now. It can do so by
buying a call option. For example, suppose that the exercise price for a
call option that expires in two months is $19 per barrel. Then if the
price of crude oil two months from now is higher than $19 per barrel,
management will exercise the call option and buy crude oil for $19 per
barrel. The effective maximum price it will buy crude oil for is the exer-
cise price plus the price of the call option.

Again, let’s see the difference between buying a call option and buy-
ing a futures contract. If the price of crude oil two months from now is
$17 per barrel (a price that is less than the exercise price), management
will not exercise the call option and, instead, buy crude oil in the market
for $17. The effective purchase price is equal to $17 plus the option
price. In contrast, with a futures contract to buy crude oil, management
has locked in a futures price of $19 per barrel and has given up the
opportunity to buy crude oil at a lower price.

SWAPS

A swap is an agreement whereby two parties (called counterparties)
agree to exchange periodic payments. The dollar amount of the pay-
ments exchanged is based on some predetermined dollar principal,
which is called the notional principal amount or simply notional
amount. The dollar amount each counterparty pays to the other is the
agreed-upon periodic rate times the notional amount. The only dollars
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that are exchanged between the parties are the agreed-upon payments,
not the notional amount.

A swap is an over-the-counter contract. Hence, the counterparties to
a swap are exposed to counterparty risk.

The three types of swaps typically used by non-finance corporations
are interest rate swaps, currency swaps, and commodity swaps. We
illustrate these types of swaps below.

Interest Rate Swap
In an interest rate swap, the counterparties swap payments in the same
currency based on an interest rate. For example, one of the counterparties
can pay a fixed interest rate and the other party a floating interest rate.
The floating interest rate is commonly referred to as the reference rate.
For example, suppose the counterparties to a swap agreement are
Farm Equip Corporation (a manufacturing firm) and PNC Bank. The
notional amount of this swap is $100 million and the term of the swap
is five years. Every year for the next five years, Farm Equip Corporation.
agrees to pay PNC Bank 9% per year, while PNC Bank agrees to pay
Farm Equip Corporation the one-year London interbank offered rate
(LIBOR). LIBOR is the reference rate. This means that every year, Farm
Equip Corporation will pay $9 million (9% times $100 million) to PNC
Bank. The amount PNC Bank will pay Farm Equip Corporation
depends on LIBOR. For example, one-year LIBOR is 6%, PNC Bank
will pay Farm Equip Corporation $6 million (6% times $100 million).
It is too early in this book to appreciate the motivation for the trea-
surer of Farm Equipment Corporation to use an interest rate swap. The
motivation will be seen when we discuss financing techniques.

Currency Swaps
In a currency swap, two parties agree to swap payments based on differ-
ent currencies. To illustrate a currency swap, suppose two counterpar-
ties are the High Quality Electronics Corporation (a U.S. manufacturing
firm) and Citibank. The notional amount is $100 million and its Swiss
franc (SF) equivalent at the time the contract was entered into is SF 127
million. The swap term is eight years. Every year for the next eight years
the U.S. manufacturing firm agrees to pay Citibank Swiss francs equal
to 5% of the Swiss franc notional amount, or SF 6.35 million. In turn,
Citibank agrees to pay High Quality Electronics 7% of the U.S. notional
principal amount of $100 million, or $7 million.

Again, the motivation for the management of High Quality Electron-
ics Corporation for using a currency swap is difficult to appreciate
because we have not covered how a firm finances itself. Currency swaps
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are used by corporations to raise funds outside of their home currency
and then swap the payments into their home currency. This allows a cor-
poration to eliminate currency risk (i.e., unfavorable exchange rate or
currency movements) when borrowing outside of its domestic currency.

Commodity Swaps

In a commodity swap, the exchange of payments by the counterparties
is based on the value of a particular physical commodity. Physical com-
modities include precious metals, base metals, energy stores (such as
natural gas or crude oil), and food (including pork bellies, wheat, and
cattle). Most commodity swaps involve oil.

For example, suppose that the two counterparties to this swap
agreement are Comfort Airlines Company, a commercial airline, and
Prebon Energy (an energy broker). The notional amount of the contract
is 1 million barrels of crude oil each year and the contract is for three
years. The swap price is $19 per barrel. Each year for the next three
years, Comfort Airlines Company agrees to buy 1 million barrels of
crude oil for $19 per barrel. So, each year Comfort Airlines Company
pays $19 million to Prebon Energy ($19 per barrel times 1 million bar-
rels) and receives 1 million barrels of crude oil.

The motivation for Comfort Airlines of using the commodity swap
is that it allows the company to lock-in a price for 1 million barrels of
crude oil at $19 per barrel regardless of how high crude oil’s price
increases over the next three years.

Interpretation of a Swap
If we look carefully at a swap, we can see that it is not a new derivative
instrument. Rather, it can be decomposed into a package of derivative
instruments that we have already discussed. To see this, consider our
first illustrative swap.

Every year for the next five years Farm Equip Corporation agrees to
pay PNC Bank 9%, PNC Bank agrees to pay Farm Equip Corporation
the reference rate, one-year LIBOR. Since the notional amount is $100
million, Farm Equip Corporation Manufacturing agrees to pay $9 mil-
lion. Alternatively, we can rephrase this agreement as follows: Every
year for the next five years, PNC Bank agrees to deliver something (one-
year LIBOR) and to accept payment of $9 million. Looked at in this
way, the counterparties are entering into multiple forward contracts:
One party is agreeing to deliver something at some time in the future,
and the other party is agreeing to accept delivery. The reason we say
that there are multiple forward contracts is that the agreement calls for
making the exchange each year for the next five years.
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While a swap may be nothing more than a package of forward con-
tracts, it is not a redundant contract for several reasons. First, in many
markets where there are forward and futures contracts, the longest
maturity does not extend out as far as that of a typical swap. Second, a
swap is a more transactionally efficient instrument. By this we mean
that in one transaction an entity can effectively establish a payoff equiv-
alent to a package of forward contracts. The forward contracts would
each have to be negotiated separately. Third, the liquidity of certain
types of swaps has grown since the inception of swaps in 1981; some
swaps now are more liquid than many forward contracts, particularly
long-dated (i.e., long-term) forward contracts.

GAP AND FLOOR AGREEMENTS

There are agreements available in the financial market whereby one
party, for a fee (premium), agrees to compensate the other if a desig-
nated reference is different from a predetermined level. The party that
will receive payment if the designated reference differs from a predeter-
mined level and pays a premium to enter into the agreement is called the
buyer. The party that agrees to make the payment if the designated ref-
erence differs from a predetermined level is called the seller.

When the seller agrees to pay the buyer if the designated reference
exceeds a predetermined level, the agreement is referred to as a cap. The
agreement is referred to as a floor when the seller agrees to pay the
buyer if a designated reference falls below a predetermined level.

In a typical cap or floor, the designated reference is either an interest
rate or commodity price. The predetermined level is called the exercise
value. As with a swap, a cap and a floor have a notional amount. Only
the buyer of a cap or a floor is exposed to counterparty risk.

In general, the payment made by the seller of the cap to the buyer
on a specific date is determined by the relationship between the desig-
nated reference and the exercise value. If the former is greater than the
latter, then the seller pays the buyer an amount delivered as follows:

Notional amount X [Actual value of designated reference — Exercise value]

If the designated reference is less than or equal to the exercise value,
then the seller pays the buyer nothing.

For a floor, the payment made by the seller to the buyer on a specific
date is determined as follows. If the designated reference is less than the
exercise value, then the seller pays the buyer an amount delivered as fol-
lows:
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Notional amount x [Exercise value — Actual value of designated reference]

If the designated reference is greater than or equal to the exercise value,
then the seller pays the buyer nothing.

The following example illustrates how a cap works. Suppose that
the FPK Bookbinders Company enters into a five-year cap agreement
with Fleet Bank with a notional amount of $50 million. The terms of
the cap specify that if one-year LIBOR exceeds 8% on December 31
each year for the next five years, Fleet Bank (the seller of the cap) will
pay FPK Bookbinders Company the difference between 8% (the exercise
value) and LIBOR (the designated reference). The fee or premium FPK
Bookbinders Company agrees to pay Fleet Bank each year is $200,000.

The payment made by Fleet Bank to FPK Bookbinders Company on
December 31 for the next five years based on LIBOR on that date will
be as follows. If one-year LIBOR is greater than 8%, then Fleet Bank
pays $50 million X [Actual value of LIBOR — 8%]. If LIBOR is less than
or equal to 8%, then Fleet Bank pays nothing.

So, for example, if LIBOR on December 31 of the first year of the
cap is 10%, Fleet Bank pays FPK Bookbinders Company $1 million as
shown below:

$50 million x [10% — 8%] = $1 million

Interpretation of a Cap and Floor

In a cap or floor, the buyer pays a fee which represents the maximum
amount that the buyer can lose and the maximum amount that the seller
of the agreement can gain. The only party that is required to perform is
the seller. The buyer of a cap benefits if the designated reference rises
above the exercise value because the seller must compensate the buyer.
The exercise value can be a reference interest rate or an exchange rate,
for example. The buyer of a floor benefits if the designated reference
falls below the exercise value because the seller must compensate the
buyer.

In essence the payoff of these contracts is the same as that of an
option. A call option buyer pays a fee and benefits if the value of the
option’s underlying (or equivalently, designated reference) is higher than
the exercise price at the expiration date. A cap has a similar payoff. A
put option buyer pays a fee and benefits if the value of the option’s
underlying (or equivalently, designated reference) is less than the exer-
cise price at the expiration date. A floor has a similar payoff. An option
seller is only entitled to the option price. The seller of a cap or floor is
only entitled to the fee.
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Motivation for a Cap or Floor

We can easily see the use of a cap or a floor. In a cap that involves an
interest rate, a corporation seeking funds can use a swap to set a maxi-
mum interest rate for its borrowing cost. In a cap that involves the price
of a commodity, the cap sets a maximum price for the commodity and is
therefore used by a manufacturer to eliminate the price risk associated
with buying that commodity. In a floor that involves a commodity, a
manufacturer can use such a contract to protect against a decline in a
product it sells.

SUMMARY

B The traditional purpose of derivative instruments is to provide an
important opportunity to manage against the risk of adverse future
price, exchange rate, or interest rate movements.

B Futures contracts are creations of exchanges, which require initial mar-
gin from parties. Each day positions are marked to market. Additional
(variation) margin is required if the equity in the position falls below
the maintenance margin. The clearinghouse guarantees that the parties
to the futures contract will satisfy their obligations.

B A forward contract differs in several important ways from a futures
contract. In contrast to a futures contract, the parties to a forward
contract are exposed to the risk that the other party to the contract
will fail to perform. The positions of the parties are not necessarily
marked to market, so there are no interim cash flows associated with
a forward contract. Finally, unwinding a position in a forward con-
tract may be difficult.

B A buyer (seller) of a futures contract realizes a profit if the futures price
increases (decreases). The buyer (seller) of a futures contract realizes a
loss if the futures price decreases (increases).

B An option grants the buyer of the option the right either to buy from
(in the case of a call option) or to sell to (in the case of a put option) the
seller (writer) of the option the underlying at a stated price called the
exercise (strike) price by a stated date called the expiration date.

B The price that the option buyer pays to the writer of the option is
called the option price or option premium.

B An American option allows the option buyer to exercise the option at
any time up to and including the expiration date; a European option
may be exercised only at the expiration date.

B The buyer of an option cannot realize a loss greater than the option
price, and has all the upside potential. By contrast, the maximum gain
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that the writer (seller) of an option can realize is the option price; the
writer is exposed to all the downside risk.

B The option price consists of two components: the intrinsic value and
the time premium. The intrinsic value is the economic value of the
option if it is exercised immediately (except that if there is no positive
economic value that will result from exercising immediately, then the
intrinsic value is zero). The time premium is the amount by which the
option price exceeds the intrinsic value.

B In a swap, the counterparties agree to exchange periodic payments.
The dollar amount of the payments exchanged is based on the notional
principal amount.

B Swaps typically used by non-finance companies are interest rate swaps,
currency swaps, and commodity swaps.

B A swap has the risk/return profile of a package of forward contracts.

B A cap is an agreement whereby the seller agrees to pay the buyer when
a designated reference exceeds a predetermined level (the exercise
value). A floor is an agreement whereby the seller agrees to pay the
buyer when a designated reference is less than a predetermined level
(the exercise value). The designated reference could be a specific inter-
est rate or a commodity price.

B A cap is equivalent to a package of call options; a floor is equivalent to
a package of put options.

QUESTIONS

1. The following appears in the 2000 10-K of International Business
Machines:

“The company employs a number of strategies to manage
these risks, including the use of derivative financial instru-
ments. Derivatives involve the risk of non-performance by
the counterparty.”

Explain what is meant in the last sentence of this quotation.

2. A manufacturer of furniture is concerned that the price of lumber
will increase over the next three months. Explain how the manufac-
turer can protect against a rise in the price of lumber using lumber
futures contracts.

3. The treasurer of a corporation wants to use futures contracts to
protect against a decline in the price of one of the products it sells.
Explain why the treasurer must be prepared to put up cash when
using a futures contract.



Introduction to Derivatives 105

4.

)}

®©

10.

11.

12.

13.

14.

The chief financial officer of the corporation you work for recently
told you that he had a strong preference to use forward contracts
rather than futures contracts to hedge: “You can get contracts tai-
lor-made to suit your needs.” Comment on the CFO’s statement.
What other factors influence the decision to use futures or forward
contracts?

.In discussing hedging instruments, you overhead the following

statement: “Unlike a futures contract, a forward contract is not
marked to market.”

a. Explain what is meant by “marked to market.”

b. Explain whether you agree or disagree with the above statement.

. What is the difference between a put option and a call option?
. What is the difference between an American option and a European

option?

. Why does an option writer need to post margin?
. Identify two important ways in which an exchange-traded option

differs from an over-the-counter option.
“There’s no real difference between options and futures. Both are
hedging tools, and both are derivative products. It’s just that with
options you have to pay an option price, while futures require no
upfront payment except for a ‘good faith” margin. I can’t understand
why anyone would use options.” Do you agree with this statement?
a. What option strategy (position) can a treasurer take to protect
against a rise in the cost of one of its inputs in the production
process assuming that there is an option available?

b. What option strategy (position) can a treasurer take to protect
against a decline in the selling price of one of its products assum-
ing that there is an option available?

How does the price of an option and the exercise price affect the

minimum price that the underlying can be sold for or the maximum

price that the underlying can be purchased for?

Suppose an investor bought both a call option and a put option on

an asset. Both options have an exercise price of $50 and both

options have an option premium of $35.

a. Draw the profit-loss diagram for each option considered individu-
ally.

b. Draw the profit-loss diagram for the strategy that involves buying
both options.

c. What is an investor with this combination of options hoping will
happen to the price of the underlying asset?

a. Suppose that the price of the underlying is $40 and that the
option price is $5. If the exercise price for a put option is $50,
what is the intrinsic value and the time premium for this option?
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b. Suppose that the price of the underlying is $40 and that the
option price is $35. If the exercise price for a call option is $50,
what is the intrinsic value and the time premium for this option?

15. Burlingame Bank and the ABC Manufacturing Corp. enter into the
following 7-year swap with a notional amount of $75 million and
the following terms: Every year for the next seven years, Burlingame

Bank agrees to pay ABC Manufacturing 7% per year and receive

from ABC Manufacturing LIBOR.

a. What type of swap is this?

b. In the first year payments are to be exchanged, suppose that
LIBOR is 4%. What is the amount of the payment that the two
parties must make to each other?

16. Explain why a swap is similar to a package of forward contracts.

17. Why would a corporate treasurer want to use a commodity swap to
manage the price risk of a product it purchases?

18. What is the relationship between a cap and an option?



Taxation

In assessing a company’s current and future cash flows, the financial
analyst requires information concerning a company’s tax obligations.
Unfortunately, the company’s tax return is not publicly available,
requiring the analyst to understand the basics of corporate taxation and
to work with information disclosed in the financial statements.

The tax laws are changed almost constantly and are likely being
changed as you read this chapter. Hence, no purpose would be served by
covering all the details of present tax laws; they might be outdated as
soon as you learn them. Instead, we discuss some of the principles
behind the tax laws and in doing so provide an opportunity for you to
learn some terminology, do some basic taxation calculations, and see
how taxes affect a company’s cash flows. We use the rates in the 2001
tax laws for demonstration purposes.

Following are the main kinds of taxes:

B Income taxes are taxes specifically levied on the basis of income.

B Employment taxes are also based on income, but specifically on
wage and salary income. In the United States, employment taxes are
paid by the employee and the employer, and they are designated spe-
cifically for social insurance programs (i.e., retirement and unem-
ployment).

W Excise taxes are taxes on certain commodities, such as alcoholic
beverages, tobacco products, telephone service, and gasoline. Excise
taxes provide an easy way of raising revenue, and they can be
imposed to discourage the use of specific products, such as tobacco.

B Import and export taxes (or tariffs) are taxes based on trade with other
countries and are imposed to achieve specific economic goals in world
trade.

107
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In this chapter, we focus on income taxes and, specifically, U.S. fed-
eral corporate income taxes. However, any of the other types of taxes
may have a strong influence on the cash flows of industries or firms. For
example, excise taxes and import and export taxes will influence the
demand for a firm’s products and therefore the firm’s cash flows.

THE U.8. TAX LAW

In the United States, the federal tax law is the product of all three
branches of federal government. Congress passes the tax legislation that
comprises the Internal Revenue Code (IRC). The Internal Revenue Ser-
vice (IRS), a part of the Treasury Department, interprets these laws,
adds the details, and implements them. The IRS does this by providing
and processing tax forms, collecting tax payments, explaining the law in
its regulations, and even providing decisions regarding the law (called
rulings) in some situations. The courts are also called on to interpret the
law through specific court cases, and there is now a well-developed case
law related to the IRC. Together the Internal Revenue Code, IRS regula-
tions, IRS rulings, and the case law make up federal tax law.

In forecasting future cash flows, the financial analyst needs to be
aware that tax rates change frequently. The financial analyst cannot
simply assume that the tax rate in existence today will be the same in
five or ten years. Moreover, in comparing the after-tax performance of a
firm over time, changes in tax rates must be considered.

U.S. FEDERAL TAX RATES

Exhibit 5.1 shows the 2001 U.S. federal income tax rate schedules for cor-
porations. We can look at the schedule for a corporation to see how the
income tax is computed. Each line of the schedule represents a layer of tax-
able income, sometimes called a “tax bracket”; the lower limit of each
bracket is called its base. So the first line, for example, represents the tax-
able income layer with base $0 and maximum taxable income of $50,000.

Each line of the schedule also tells us the dollar amount of the tax
on the base and the rate at which income above the base is taxed in that
bracket. Suppose a corporation has taxable income of $12 million.
Using the tax rate schedule, we see that the tax is 15% on the first
$50,000, 25% on the next $25,000, 34% on the next $25,000, 39% on the
next $235,000, 34% on the next $9,665,000, and 35% on the last
$2,000,000, or:
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EXHIBIT 5.1 Federal Income Tax Rate Schedule for Corporations, 2001

If taxable income is:

over ... but not over ...  taxis ... of the amount over ...
$0 $50,000 15% $0
50,000 75,000 $7,500 + 25% 50,000
75,000 100,000 13,750 + 34% 75,000
100,000 335,000 22,250 + 39% 100,000
335,000 10,000,000 113,900 + 34% 335,000
10,000,000 15,000,000 3,400,000 + 35% 10,000,000
15,000,000 18,333,333 5,150,000 + 38% 15,000,000
18,333,333 — 35% 0

Tax on $12,000,000 = $3,400,000 + 0.35($12,000,000 - 10,000,000)
= $3,400,000 + 700,000 = $4,100,000

The marginal tax rate is the rate at which the next dollar of income
would be taxes. It is the rate that defines the tax bracket. For a corpora-
tion with income falling between $50,000 and $75,000, the marginal
tax rate in 2001 is 25%; for a corporation with income between $10
million and $15 million, the marginal tax rate is 35%.

The average tax rate is the ratio of the tax paid on the taxable
income. So, for example, the corporation with $12 million in taxable
income paid an average tax rate of:

$4,100,000

Average tax rate on $12,000,000 = —————
$12,000,000

= 0.3417 or 34.17%

Note that this average tax rate is lower than the marginal tax rate,
35%. This is true for all progressive taxes, such as the U.S. federal
income tax. A progressive tax is one that levies a higher average tax rate
on higher incomes.

The marginal and average tax rates for a range of 2001 taxable cor-
porate incomes are graphed in Exhibit 5.2. It is apparent from this dia-
gram that as corporate incomes increase, the average rate approaches
the marginal rate of tax. It is also apparent that the corporate income
tax is progressive. Note, however, that the corporate tax rate schedule
in 2001 has a “bubble” of 39% in the $100,000 to $335,000 bracket,
where the rate is lower in the next higher tax bracket. These bubbles
appear occasionally in the tax rate schedules mainly to increase reve-
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nues, and many times they disappear from the schedules after a year or
two. They usually do not change the progressive nature of the tax.

It is important to realize that taxable income is taxed at the appro-
priate marginal rate for each bracket, and not at the average rate.
Therefore, when a company’s investment or financing decision is likely
to affect taxable income—and hence cash flow—it will do so through
the marginal income tax rate.

Corporate Taxable Income

There are many areas in which companies are permitted to use different
methods of accounting for financial statements and tax purposes. These
differences may arise from mandated methods of accounting for tax pur-
poses (e.g., depreciation) or from the deductibility of certain expenses for
the determination of income for one but not the other (e.g., goodwill).
The result of these differences is a timing difference between reported tax
expense and actual tax expense. If the reported tax expense exceeds the
actual tax expense, the difference is a deferred tax liability and if the
reported tax expense is less than the actual tax expense, the difference is
a deferred tax asset. The deferred tax asset or liability therefore reflects a
temporary difference between expense and revenue recognition for an
accounting period.

EXHIBIT 8.2 Marginal and Average Tax Rates from the 2001 Corporate Tax Rate
Schedule

45% 1

40% -

35% - l
-’..—-

30%

25% -

Tax rate

20% -

15% -
10% = DMarginal Tax Rate
====Average Tax Rate
5%
0% — : ———T— T ——T—— —

0 $55,000 $105,000 $155,000 $205,000 S$255,000 S305,000 S355,000
Taxable income
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There are many potential sources of differences between income per
accounting statements and taxable income and, as we will see in Chapter
6, these differences can be useful in analyzing a company’s financial situ-
ation. Examples of temporary sources of differences between accounting
income and taxable income include the methods of recognition method
for accruals and reserves, depreciation deductions, and tax loss carry-
overs. The sources of the deferred tax liability or asset are summarized in
the company’s income tax note to the financial statements.

Recognizing that some temporary differences persist over time,
Statement of Financial Accounting Standard No. 109 requires that
deferred taxes be adjusted for the expected permanent difference in tax
liability per financial statements and tax books; this adjustment is
referred to as a valuation allowance. The result of including the valua-
tion allowance is a deferred tax liability or asset that better reflects tem-
porary differences between accounting and tax books.

In addition to these temporary differences, there are permanent differ-
ences between financial and tax income. For example, dividends received
from other corporations are included fully in the financial income, but are
permitted to be deducted in whole or part for tax purposes, which result in
a permanent difference between taxable income and accounting income.
Permanent differences such as this do not affect the deferred tax accounts.

The basic calculation of a corporation’s taxable income is shown in
Exhibit 5.3. To better understand how different features of the tax law
affect a firm’s taxes and, hence, its cash flows, we take a closer look at
the dividends-received deduction, depreciation for tax purposes, and
capital gains taxation.

The Dividends-Received Deduction
We have seen that corporate income distributed to shareholders (in the
form of dividends) is taxed twice—first as corporate income and then as
shareholders’ income—and then if the shareholder is another corpora-
tion, that income could be taxed a third time. To minimize the chance of
triple (or even quadruple) taxation of the same income, the tax laws per-
mit a dividends-received deduction: A corporate recipient of dividends
may deduct a portion of its dividend income from its taxable income.
With respect to dividend income received by corporations, the 1997
tax law, for example, specifies deductions of either 100%, 80%, or
70%, as follows:

B Deduction of 100% of dividends received may be deducted if the cor-
poration is (1) a small business investment company operated under
the Small Business Investment Act or (2) a member of an affiliated
group of corporations, as in the case of a parent corporation and its
wholly owned subsidiaries.
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B Deduction of 80% if the dividends are received from a 20% or more
owned corporation.
B Deduction of 70% if none of the conditions above applies.

Fox example, suppose the Inc. Corporation has operating income of $2
million. Further suppose that it received $1 million in dividends and
$500,000 in interest, and it paid $800,000 dividends and $600,000 inter-
est. If the dividends received deduction is 70%, Inc’s taxable income is:

Operating income $2,000,000
Plus: Included dividend income (30% of $1,000,000) 300,000
Plus: Interest income 500,000
Less: Interest expense (600,000)
Taxable income $2,200,000

EXHBIT 5.3 Corporate Taxable Income

Gross receipts
— Cost of goods sold

Gross profit

+ Dividend income

+ Interest income

+ Gross rents

+ Gross royalties

+ Capital gain income

+ Other income

Total income

— Salaries and wages

— Repairs and maintenance
— Bad debt expense

— Rents

— Taxes and licenses

— Interest

— Charitable contributions
— Depreciation

— Depletion

— Advertising

— Pension, profit-sharing plans
— Employee benefit programs
— Other deductions

Total deductions

Taxable income
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The remaining $700,000 in dividends received are not taxed—these div-
idends are excluded from income. The $800,000 dividends paid do not
affect taxable income.

The dividends-received deduction either eliminates the tax on divi-
dend income or reduces the effective tax rate considerably. Suppose a
corporation has a marginal tax rate of 34% and the dividends it receives
qualify for the 80% deduction. Then the effective tax rate on that divi-
dend income is 20% of 34%, or 6.8%.

The dividends-received deduction increases the after-tax return of a
corporation investing in another corporation’s stock. Since corporate
investors get a tax break on dividend income, they require a lower
return on these securities, thus lowering the cost of capital for the cor-
poration that issues these securities. The recent trend in tax law is to
reduce the dividends-received deduction, increasing the multiple taxa-
tion effect and increasing the cost of capital to issuers of these securities.

While a corporation’s dividend income receives special treatment,
its interest income does not: Interest received by a corporation is taxed
like any other income. Dividends and interest paid by a corporation
receive different treatment as well: Interest paid by a corporation is fully
deductible when computing taxable income, whereas dividends paid are
not deductible. The taxation of dividend and interest received and paid
enters into financial decision-making since it affects the cost of capital.

Depreciation for Tax Purposes

For accounting purposes, a firm can select a method of depreciation
based on a number of factors, including the expected rate of physical
depreciation of its asset and the effect on reported income. For federal
income tax purposes, however, businesses are limited by law with regard
to both the depreciation method and the period of time over which an
asset can be depreciated.

The current depreciation tax laws are the result of an ongoing trend
to create more uniformity in depreciation methods among business tax-
payers while at the same time simplifying the calculations and allowing
accelerated depreciation and shorter asset lives.

Currently, the two methods of depreciation available to business
taxpayers are an accelerated method and straight-line. The accelerated
method, referred to as the modified accelerated cost recovery system
(MACRS), has four features:

1. The depreciation rate used each year is either 150% or 200% of the
straight-line rate (referred to as 150 declining balance (DB) and 200
DB, respectively), depending on the type of property, applied against
the undepreciated cost of the asset. Since the rate is applied against a
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declining amount, this method is a declining balance method, but not
the same declining balance method as that used for financial statement
reporting purposes.

2. The salvage value of the asset is ignored; so the depreciable cost is the
original cost and the asset’s value is depreciated to zero.

3. The half-year convention is used on most property, that is, a half-year
of depreciation is taken in the year the asset is acquired, no matter
whether it is owned for one day or 365 days.

4. The depreciation method is switched to the straight-line method when
straight-line depreciation produces a higher depreciation expense than
the accelerated method.

Because the MACRS is an accelerated method, it yields greater
depreciation expenses in earlier years and thus reduces taxable income
and taxes relative to straight-line depreciation. However, the law allows
some firms to use straight-line depreciation if they don’t have the
income necessary to take advantage of the faster depreciation of the
MACRS. The use of MACRS for tax purposes and straight-line for
financial reporting purposes, which is often the case for U.S. corpora-
tions, results in a difference in income for tax and financial accounting.
This difference gives rise to deferred tax liabilities because actual taxes
(calculated using MACRS depreciation) are less than reported taxes
(calculated using straight-line depreciation) when MACRS results in a
greater amount of depreciation, as in the earlier years of an asset’s life.!

Congress (and the IRS) have taken much of the work out of calculating
depreciation expenses for tax purposes.> Exhibit 5.4 outlines the deprecia-
ble life for each class of assets and the depreciation rates used for assets of
each classified life. First, as panel a shows, depreciable lives are assigned to
the various classes of assets that might be used by businesses. Second, tables
are provided showing the depreciation rates to be applied to the asset’s cost
for each year in the life of each class of asset (panel b of Exhibit 5.4.)

Notice in panel b that each asset type is depreciated over its life plus
one year: There are four years of depreciation for a 3-year asset, six
years of depreciation for a 5-year asset, and so on. This is because of the
half-year convention: Only half a year’s depreciation is used up at the
start, leaving half a year’s depreciation to be taken after the asset’s
“life” is over for tax purposes.

! In Exhibit 5.4, for example, we see that most of the deferred tax liabilities arise
from the depreciation of property, plant, and equipment.

2 There are occasional changes to this system. For example, for a limited period of time
(2001 through 2005), businesses are entitled to an additional 30% depreciation in the
asset’s first year for qualifying assets (Job Creation and Worker Assistance Act of 2002).
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EXHIBIT 5.4 Modified Accelerated Cost Recovery System (MACRS)
Panel a. Classified Lives

3-year: Tractor units, racehorses over two years old, special tools

S-year: Cars, light and heavy trucks, computer and peripheral equipment,
semi-conductor manufacturing equipment

7-year: Office furniture and fixtures, railroad property

10-year: Means of water transportation, fruit trees, nut trees

15-year: Municipal wastewater plants, depreciable land improvements,

pipelines, service station buildings
20-year: Farm buildings, municipal sewers
27.5-year:  Residential rental property
31.5-year:  Non-residential real property, such as elevators and escalators
50-year: Railroad grading and tunnel bores

Panel b. Depreciation Rates for 3-Year, 5-Year, 7-Year, 10-Year, 15-Year, and
20-Year Classified Assets

Depreciation Rate (%)
Year  3-Year 5-Year 7-Year 10-Year 15-Year 20-Year

1 33.33 20.00 14.29 10.00 5.00 3.750
2 44.45 32.00 24.49 18.00 9.50 7.219
3 14.81 19.20 17.49 14.40 8.55 6.677
4 7.41 11.52 12.49 11.52 7.70 6.177
S 11.521 8.93 9.22 6.93 5.713
6 5.76 8.92 7.37 6.23 5.285
7 8.93 6.55 5.90 4.888
8 4.46 6.55 5.90 4.522
9 6.56 591 4.462
10 6.55 5.90 4.461
11 3.28 591 4.462
12 5.90 4.461
13 591 4.462
14 5.90 4.461
15 5.91 4.462
16 2.95 4.461
17 4.462
18 4.461
19 4.462
20 4.461
21 2.231

These rates reflect depreciation calculated using the 200% (for 3-year, 5-year, 7-
year, and 10-year property) or 150% (for 15-year and 20-year property) declining-
balance method, with a switch to straight-line, using the half-year convention.
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EXHIBIT 5.5 MACRS Depreciation of a $50,000 Truck, Using MACRS Rates

Year  Depreciation Rate  Depreciation Expense = Rate Times $50,000

2001 20.00% $10,000
2002 32.00 16,000
2003 19.20 9,600
2004 11.52 5,760
2005 11.52 5,760
2006 5.76 2,880
Total 100% $50,000

Let’s see how depreciation expense is calculated using the informa-
tion in Exhibit 5.5. Suppose a firm buys a truck for $50,000. According
to panel a of the table, the truck has a 5-year class life. According to
panel b, the first year’s depreciation rate is 20%, the next year’s is 32%,
and so on. The results of applying these rates to the cost of the truck over
six years are shown in Exhibit 5.5. The total cost is recouped over the six
years, with most of the depreciation expense taken in the earlier years.

From the perspective of a financial analyst, understanding current and
expected depreciation rates is important because depreciation, while not
itself a cash flow, affects a corporation’s taxes and hence its cash flows. If
the corporation has a depreciation expense of $100 million and a 35%
marginal tax rate, the benefit from the depreciation deduction for tax pur-
poses is to reduce taxable income by $100 million and hence reduce taxes
by 35% times $100 million, or $35 million. This reduction in taxes of $35
million is referred to as the depreciation tax-shield. Over the life of an
asset, the total dollar amount of depreciation is the same regardless of the
rate of depreciation. However, changes in depreciation rates affect the #im-
ing of the depreciation tax-shield and hence their value today.

Capital Gains

We tend to use the term “capital gain” loosely to mean an increase in the
value of an asset. however, in tax law a capital gain is specifically a real-
ized gain that results when an asset is sold for more than was paid for it.
Because tax rates are progressive, taxing capital gains in one lump in one
year at higher rates seems unfair, so Congress has traditionally granted
special treatment—rvia lower effective tax rates—to capital gains.

Special treatment for capital gains has come in either of two ways: (1)
an exclusion of a portion of the gain or (2) a cap on the tax rate applied
to capital gains. A cap is a “ceiling” on the tax rate applied to capital
gains and is lower than the tax rate applied to other income. In 2001, for
example, the tax rate cap on capital gains was 35% for corporations.
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Suppose that in 2001 the Taxit Corporation has ordinary taxable
income (that is, taxable income not including capital gains) of $50,000
and a capital gain of $10,000. Taxit’s tax bracket is 25%, which is
below 2001’s corporate capital gains rate of 35%. So Taxit’s tax on its
$60,000 of income is:

Tax on $60,000 = $7,500 + 0.25($60,000 — $50,000) = $10,000

Suppose instead that Taxit has ordinary income of $200,000 and a
capital gain of $10,000. Taxit’s tax is:

Tax = $22,250 + 0.39 ($200,000 — 100,000) + 0.35 ($10,000)
| |
T T
tax on ordinary income tax on capital gain income
= $61,250 + 3,500
= $64,750

The other way of giving special treatment to capital gains for tax
purposes is the exclusion. A capital gains exclusion excludes a portion,
say 60%, of the capital gain from taxation and taxes the remainder at
the ordinary tax rate. Consider Taxit Corporation’s income. If 60% of
its capital gain is excluded, only 60% of the $10,000, or $6,000 is
included in taxable income.

After a while, Congress caught on that for a depreciable asset, a
part of the gain was really the result of “over-depreciating” it (for tax
purposes) during its life; that is, depreciation expenses taken over the
life of the asset (which reduced taxable income and taxes) do not repre-
sent the actual amount the asset depreciated in value. So, Congress
inserted provisions in the tax laws that require breaking the gain into
two parts:

1. The recapture of depreciation, the difference between (a) the lower of
the original cost or the sales price and (b) the under-depreciated por-
tion of the asset’s cost for tax purposes.

2. The capital gain, which is the sales price less the original cost.

The recapture portion of the gain is taxed at ordinary rates, and the
capital gain portion is given special treatment (so effectively, it is taxed
at less than ordinary rates).

Suppose Reclaim Inc. bought a depreciable asset ten years ago for
$100,000, and its book value (cost less accumulated depreciation) for
tax purposes is now $30,000. This means that the firm has taken
$70,000 of depreciation expense over the ten years and has reduced its
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taxable income by that amount. If it now sells this asset for $125,000, it
has a capital gain of $25,000:

Sales price $125,000
Cost 100,000
Capital gain ~ $25,000

But Reclaim has also recaptured its entire depreciation expense by
selling the asset. The tax code requires that recaptured depreciation be
added to ordinary income and, thus, taxed at the ordinary income tax
rate. Reclaim would have to pay ordinary income tax on the recaptured
$70,000 of depreciation and capital gains tax on $25,000.

Original cost $100,000
Less book value 30,000

Recapture (taxed as ordinary income)  $70,000

If only part of the asset’s depreciation is recaptured when it is sold,
only the recaptured part is taxed, and there would be no capital gain.
The recaptured portion is the difference between sales price and book
value. For example, if Reclaim sold the asset for $75,000, instead of
$125,000, it would have:

Sales price $75,000
Less book value 30,000

Recapture (taxed as ordinary income) $45,000

As you can see, taxes, depreciation, and capital gains are all mutu-
ally related. Furthermore, they all become considerations in investment
decisions, which almost always deal in some way with the purchase and
sale of assets, and in cash flow, which is directly affected by tax law.

TAX CREDITS

From time to time Congress allows business credits against calculated
income tax. One such credit that has popped up now and then in the tax
law is the investment tax credit (ITC). The ITC may or may not exist at
the time you read this chapter.

A tax credit is a direct reduction of the computed income tax. Sup-
pose, for example, that the tax code allows an ITC of 10%. If a com-
pany invests $100 million, say, in new machinery, it is entitled to a
direct reduction in taxes based on the cost of the machinery: 10% of
$100 million, or $10 million.
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The ITC is not the only tax credit that Congress has offered busi-
nesses. At one time or another there have been energy tax credits, tar-
geted job credits, alcohol fuel credits, disabled access credits, and more.

Tax Credit versus Tax Deduction

Deductions and credits both reduce taxes payable. A deduction reduces
taxable income and thus indirectly reduces the taxes paid. A tax credit
is subtracted from the taxes paid, and thus directly reduces taxes.

For example, suppose a corporation has $100 million in taxable
income, without considering a potential deduction or credit, and for
simplicity assume a flat tax rate of 40%. Let’s look at the effect on the
firm’s taxes of a $10 million deduction compared to a $10 million tax
credit:

No Deduction, Deduction, Credit,
No Credit No Credit No Deduction

Taxable income without deduction $100 $100 $100
Deduction 0 _10 _ 0
Taxable income $100 $90 $100
Tax rate 0.40 0.40 0.40
Tax before credit $40 $36 $40
Credit _ 0 _ 0 _ 10
Tax $40 $36 $30

The benefit from the deduction is $4, whereas the benefit from the credit
is $10.

NET OPERATING LOSS CARRYBACKS AND CARRYOVERS

A net operating loss is an excess of business deductions over business
gross income in a tax year. The Internal Revenue Code allows businesses
to carry back a net operating loss to preceding years and to carry for-
ward the loss to future years to reduce the taxes payable for those years.
The current tax law, for example, permits net operating losses of corpo-
rations to be carried back three years from the year of the loss and car-
ried over (forward through time) 15 years.

Here’s how carrybacks and carryovers work. Suppose that in the
year 2000, a corporation has a $100 million net operating loss. To sim-
plify the calculations, let’s also assume that the corporate tax rate is a
flat 40% of income. Suppose further that the corporation paid taxes on
income as follows in the three years prior to 2000:
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Year Taxable Income Taxes Paid
1997 $10,000,000 $4,000,000
1998 50,000.000 20,000,000
1999 50,000,000 20,000,000

To use the 2000 loss, the corporation begins by carrying it back to
the earliest year (1997 in this example), applying it to reduce that year’s
taxable income, and then recomputing the tax. Any loss that is left over
is carried to the next year, and so on. The 2000 tax law allows a 3-year
carryback, so the computation would look like this:

Taxable Amount of Refigured Refigured

Year Income Loss Applied Taxable Income  Taxes Refund
1997 $10,000,000  $10,000,000 $0 $0  $4,000,000
1998 50,000,000 50,000,000 0 0 20,000,000
1999 50,000,000 40,000,000 10,000,000 4,000,000 16,000,000
$100,000,000 $40,000,000

The corporation would then apply for a $40 million refund of 1997-to-
1999 taxes on the basis of its 2000 loss.

What if the corporation’s loss was larger than the sum of the previ-
ous three years’ taxable incomes? Then the corporation could carryover
any unused portion of the loss to future tax years, applying it to taxable
income in the tax returns for those years. As an example, assume the
corporation’s loss was $200 million, instead of $100 million. The cor-
poration would be able to apply $110 million of that to taxable income
and then could carryover the remaining loss of $90 million. The corpo-
ration would apply as much as possible to its 2001 taxable income, car-
ryover any remainder to 2002, and so on, until either the loss was
exhausted or the time limit prescribed in the IRC—currently 15 years—
was reached.

STATE AND LOCAL TAXES

In addition to the federal income tax, individuals and corporations may
also be assessed state and local income taxes. State and local tax struc-
tures are, for the most part, dependent upon the federal tax system.
With some exceptions and an occasional adjustment to taxable income,
state and local taxes are levied as a percentage of the federal income.
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EXHIBIT 5.6 KPMG International’s Corporate Tax Rate Survey, January 2002

Corporate Tax Rate

Corporate Tax Rate

Country January 1, 2001 (%) January 1, 2002 (%)
Argentina 35 35
Australia 34 30
Brazil 34 34
Canada 42.1 38.6
Czech Republic 31 31
France 35.33 35.33
Germany 38.36 38.36
Ttaly 40.25 40.25
Japan 42 42
Switzerland 24.7 24.5
United Kingdom 30 30
United States 40 40

Source: http://www.tax.kpmg.net

State and local taxes can be significant, with rates ranging from 1%
to 12%, depending on the locality in which the corporation conducts its
business. For example, in fiscal year 2001, the Walt Disney Company
paid federal taxes—with a top rate of 35%—and state taxes—with an
effective rate of 7.5%—together an effective marginal tax rate of
42.5%.°

TAXATION OUTSIDE OF THE UNITED STATES

The basic corporate income tax imposed by central governments is a
fixed percentage or an increasing percentage of the statutorily deter-
mined corporate income. Countries typically tax resident corporations
on worldwide income regardless of whether the income is repatriated.
Nonresident corporations, that is, corporations whose corporate seat
and place of management are outside the country, are typically subject
only to corporate taxes derived from within the country.

The rate varies significantly from country to country. The range of
corporate tax rates is shown in Exhibit 5.6. These tax rates, which are

3 The Walt Disney Company 2001 Annual Report, p. 69. Because state taxes are de-
ductible for federal income tax purposes, the state tax rate reflects this benefit and,
hence, is lower than the statutory state corporate tax rate.
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from KPMG International’s Corporate Tax Rate Survey for January
2002, are estimates of the corporate tax burden, considering both
national and local tax rates. Several countries impose no tax or minimal
tax rates. These countries are referred to as fax havens.

The basic tax rates shown in Exhibit 5.6 may be misleading for sev-
eral reasons. These reasons are given in Chapter 26.

Consequently, when an analyst computes the average tax rate for a
U.S. firm with significant operations overseas, this rate can vary greatly
by the allocation of its activities throughout the world.

SUMMARY

B Tax rates change often and the financial analyst needs to consider the
changing tax environment in making evaluation of a firm’s future cash
flows.

B The dividend income that a corporation receives from another corpo-
ration is effectively taxed at a lower rate than other income because
of the dividends received deduction. Interest income of a corporation
does not receive special treatment.

® Dividends paid by a corporation are not deductible in arriving at taxable
income. Interest paid by a corporation is deductible for tax purposes.

B Depreciation for tax purposes is prescribed by the tax code. The
method of depreciation for tax purposes may differ from the method
used for financial statement accounting purposes.

B Special tax provisions for capital gains effectively reduce the tax paid
on these gains. However, tax provisions regarding how much of a
gain on a sale of an asset is given special treatment requires breaking
out the gain into two components: recaptured depreciation (deprecia-
tion taken in the past but not really reflective of the asset’s decline in
value) and capital gain (the appreciation in the asset’s value).

B Net operating loss carryovers effectively smooth out the taxes of a
business in those cases where taxable income varies significantly from
year to year.

B Tax rates vary by country and a comparison of basic tax rates among
countries is complicated.

QUESTIONS

1. Distinguish between an average tax rate and a marginal tax rate.
Under what circumstance are the two the same?
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2. Using the tax rate schedule provided in Exhibit 5.1, what is the
amount of tax, the marginal tax rate, and the average tax rate for a
corporation with the following taxable income: a. $35,000 b.
$120,000 c. $300,000 d. $1,000,000 e. $2,000,000

3. What is the role of the dividends-received deduction?

4. The PARENT Corporation received $3 million in dividends from
the SUB Corporation. PARENT’S income is taxed at a flat rate of
40%. How much tax must PARENT Corporation pay on these divi-
dends if the relationship between the two companies for purposes of
the dividends-received deduction is:

a. SUB and PARENT have no affiliation.
b. SUB is 10%-owned by PARENT.
c. SUB is wholly owned by PARENT.

5. DIV Corporation received $5 million in dividends and had $10 million
in other taxable income. DIV’s income is taxed at a flat rate of 30%.

a. What is DIV’s tax bill if there is no dividends-received deduction?

b. What is DIV’s tax bill if a 60% dividends-received deduction is
allowed?

c. What is DIV’s tax bill if a 70% dividends-received deduction is
allowed?

d. What is DIV’s tax bill if a 80% dividends-received deduction is
allowed?

6. The NOL Company had a loss of $1 million for 2001. The firm had
income and paid taxes in the four prior years of:

Year  Taxable Income Taxes Paid (30% of Taxable Income)

1997 $2,000,000 $600,000
1998 500,000 150,000
1999 300,000 90,000
2000 100,000 30,000

Suppose the tax law allows losses to be carried back three years and
forward 15 years.
a. How much of a refund of prior taxes can NOL receive?
b. How much of the loss, if any, can be carried forward to future
years?
7. The Loser Corporation had a loss of $200,000 in 2000. The firm
had income and paid taxes in the three prior years of:
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Year Taxable Income Taxes Paid (40% of Taxable Income)

1997 $100,000 $40,000
1998 200,000 80,000
1999 100,000 40,000

Suppose the tax law allows losses to be carried back three years and

forward 15 years.

a. How much of a refund of prior taxes can Loser receive?

b. How much of the loss, if any, can be carried forward to future
years?

8. The Mayberry Company purchased equipment for $100,000.
Assume that this equipment qualifies as a five-year asset under the
MACRS.

a. What is the depreciation expense for tax purposes for each year
the equipment is depreciated?

b. If Mayberry’s marginal tax rate is 40%, what is the depreciation
tax shield for each year?

9. The USA Company purchased equipment for $1 million. Assume
this equipment qualifies as a seven-year asset under the MACRS.
What is the depreciation expense for tax purposes for each year the
equipment is depreciated?

10. In 2000, NI Corporation had sales of $1 million, cost of goods sold of
$600,000, and depreciation of $100,000. The corporation received
$200,000 in dividends, paid $100,000 in dividends, and bought equip-
ment for $300,000. Its tax rate was 30%, and the dividends-received
deduction was 80%.

a. What was the taxable income of NI Corporation?
b. How much must NI pay in taxes?

11. In 1999, TI Corporation had sales of $2 million, cost of goods sold
of $1 million, and depreciation of $500,000. The firm received
$300,000 in dividends and $100,000 in interest income, and paid
$150,000 in dividends and $200,000 in interest. It bought equip-
ment for $300,000. The firm’s tax rate was 30%, and the dividends-
received deduction was 70%.

a. What was the taxable income of TI Corporation?
b. How much must TI pay in taxes?
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inancial statements are summaries of the operating, financing, and
Finvestment activities of a business. Financial statements should pro-
vide information useful to both investors and creditors in making credit,
investment, and other business decisions. And this usefulness means that
investors and creditors can use these statements to predict, compare, and
evaluate the amount, timing, and uncertainty of potential cash flows. In
other words, financial statements provide the information needed to
assess a company’s future earnings and therefore the cash flows expected
to result from those earnings. In this chapter, we discuss the four basic
financial statements: the balance sheet, the income statement, the state-
ment of cash flows, and the statement of shareholders’ equity. The anal-
ysis of financial statements is provided in Part Six of this book.

ACCOUNTING PRINCIPLES AND ASSUMPTIONS

The accounting data in financial statements are prepared by the firm’s
management according to a set of standards, referred to as gemerally
accepted accounting principles (GAAP).

The financial statements of a company whose stock is publicly
traded must, by law, be audited at least annually by independent public
accountants (i.e., accountants who are not employees of the firm). In
such an audit, the accountants examine the financial statements and the
data from which these statements are prepared and attest—through the
published auditor’s opinion—that these statements have been prepared
according to GAAP. The auditor’s opinion focuses on whether the state-
ments conform to GAAP and that there is adequate disclosure of any
material change in accounting principles.

125
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The financial statements are created using several assumptions that
affect how we use and interpret the financial data:

B Transactions are recorded at historical cost. Therefore, the values
shown in the statements are not market or replacement values, but
rather reflect the original cost (adjusted for depreciation, in the case of
depreciable assets).

W The appropriate unit of measurement is the dollar. While this seems
logical, the effects of inflation, combined with the practice of recording
values at historical cost, may cause problems in using and interpreting
these values.

B The statements are recorded for predefined periods of time. Generally,
statements are produced to cover a chosen fiscal year or quarter, with
the income statement and the statement of cash flows spanning a
period’s time and the balance sheet and statement of shareholders’
equity as of the end of the specified period. But because the end of the
fiscal year is generally chosen to coincide with the low point of activity
in the firm’s operating cycle, the annual balance sheet and statement of
shareholders’ equity may not be representative of values for the year.

B Statements are prepared using accrual accounting and the matching
principle. Most businesses use accrual accounting, where income and
revenues are matched in timing such that income is recorded in the
period in which it is earned and expenses are reported in the period in
which they are incurred to generate revenues. The result of the use of
accrual accounting is that reported income does not necessarily coin-
cide with cash flows. Because the financial analyst is concerned ulti-
mately with cash flows, he or she often must understand how reported
income relates to a company’s cash flows.

W [t is assumed that the business will continue as a going concern. The
assumption that the business enterprise will continue indefinitely justi-
fies the appropriateness of using historical costs instead of current mar-
ket values because these assets are expected to be used up over time
instead of sold.

B Full disclosure requires providing information beyond the financial
statements. The requirement that there be full disclosure means that, in
addition to the accounting numbers for such accounting items as reve-
nues, expenses, and assets, narrative and additional numerical disclo-
sures are provided in notes accompanying the financial statements. An
analysis of financial statements is therefore not complete without this
additional information.

B Statements are prepared assuming conservatism. In cases in which
more than one interpretation of an event is possible, statements are
prepared using the most conservative interpretation.
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EXHIBIT 6.1 Fictitious Corporation Balance Sheets for Years Ending December 31,
in Thousands

2003 2002

ASSETS
Cash $400 $200
Marketable securities 200 0
Accounts receivable 600 800
Inventories 1,800 1,000
Total current assets $3,000 $2,000
Gross plant and equipment $11,000 $10,000
Accumulated depreciation (4,000) (3,000)
Net plant and equipment 7,000 7,000
Intangible assets 1,000 1,000
Total assets $11,000 $10,000
LIABILITIES AND SHAREHOLDERS’ EQUITY
Accounts payable $500 $400
Other current liabilities 500 200
Long-term debt 4,000 5,000
Total liabilities $5,000 $5,600
Common stock, $1 par value;

Authorized 2,000,000 shares

Issued 1,500,000 and 1,200,000 shares 1,500 1,200
Additional paid-in capital 1,500 800
Retained earnings 3,000 2.400
Total shareholders’ equity 6,000 4,400
Total liabilities and shareholders’ equity $11,000 $10,000

The financial statements and the auditors’ findings are published in
the firm’s annual and quarterly reports sent to shareholders and the 10K
and 10Q filings with the Securities and Exchange Commission (SEC).
Also included in the reports, among other items, is a discussion by man-
agement, providing an overview of company events. The annual reports
are much more detailed and disclose more financial information than
the quarterly reports.

THE BALANCE SHEET

The balance sheet is a summary of the assets, liabilities, and equity of a
business at a particular point in time—usually the end of the firm’s fiscal
year (see Exhibit 6.1). The balance sheet is also known as the statement



128 FOUNDATIONS

of financial condition or the statement of financial position. The values
shown for the different accounts on the balance sheet are not purported
to reflect current market values; rather, they reflect historical costs.

Assets are the resources of the business enterprise, such as plant and
equipment, that are used to generate future benefits. If a company owns
plant and equipment that will be used to produce goods for sale in the
future, the company can expect these assets (the plant and equipment)
to generate cash inflows in the future.

Liabilities are obligations of the business. They represent commit-
ments to creditors in the form of future cash outflows. When a firm bor-
rows, say, by issuing a long-term bond, it becomes obligated to pay
interest and principal on this bond as promised.

Equity, also called sharebolders’ equity or stockholders’ equity,
reflects ownership. The equity of a firm represents the part of its value
that is not owed to creditors and therefore is left over for the owners. In
the most basic accounting terms, equity is the difference between what
the firm owns—its assets—and what it owes its creditors—its liabilities.

The balance sheets for Fictitious Corporation, shown in Exhibit 6.1,
provide an example. At the end of the 1999 accounting year, the firm
has $11 million in assets, financed by $5 million in liabilities and $6
million in equity.

ASSETS

There are two major categories of assets: current assets and noncurrent
assets, where noncurrent assets include plant assets, intangibles, and
investments. Assets that do not fit neatly into these categories may be
recorded as either other assets, deferred charges, or other noncurrent
assets.

Current Assets

Current assets (also referred to as circulating capital and working
assets) are assets that could reasonably be converted into cash within
one operating cycle or one year, whichever takes longer. An operating
cycle begins when the firm invests cash in the raw materials used to pro-
duce its goods or services and ends with the collection of cash for the
sale of those same goods or services. For example, if Fictitious manufac-
tures and sells candy products, its operating cycle begins when it pur-
chases the raw materials for the products (e.g., sugar) and ends when it
receives cash for selling the candy to retailers. Because the operating
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cycle of most businesses is less than one year, we tend to think of cur-
rent assets as those assets that can be converted into cash in one year.

Current assets consist of cash, marketable securities, accounts
receivable, and inventories. Cash comprises both currency—bills and
coins—and assets that are immediately transformable into cash, such as
deposits in bank accounts. Marketable securities are securities that can
be readily sold when cash is needed. Every company needs to have a cer-
tain amount of cash to fulfill immediate needs, and any cash in excess of
immediate needs is usually invested temporarily in marketable securi-
ties. Investments in marketable securities are simply viewed as a short-
term place to store funds; marketable securities do not include those
investments in other companies’ stock that are intended to be long term.
Some financial reports combine cash and marketable securities into one
account referred to as cash and cash equivalents or cash and market-
able securities.

Accounts receivable are amounts due from customers who have
purchased the firm’s goods or services but haven’t yet paid for them. To
encourage sales, many firms allow their customers to “buy now and pay
later,” perhaps at the end of the month or within 30 days of the sale.
Accounts receivable therefore represents money that the firm expects to
collect soon. Because not all accounts are ultimately collected, the gross
amount of accounts receivable is adjusted by an estimate of the uncol-
lectible accounts, the allowance for doubtful accounts, resulting in a net
accounts receivable figure.

Inventories represent the total value of the firm’s raw materials,
work-in-process, and finished (but as yet unsold) goods. A manufacturer
of toy trucks would likely have plastic and steel on hand as raw materi-
als, work-in-process consisting of truck parts and partly completed
trucks, and finished goods consisting of trucks packaged and ready for
shipping. There are three basic methods of accounting for inventory,
including:

B FIFO (first in, first out), which assumes that the first items purchased
are the first items sold,

B LIFO (last in, first out), which assumes that the last items purchased
are the first items sold, and

B Average cost, which assumes that the cost of items sold is the average
of the cost of all items purchased.

The choice of inventory accounting method is significant because it
affects values recorded on both the balance sheet and the income state-
ment, as well as tax payments and cash flows.
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EXHIBIT 6.2 Current Assets for Wal-Mart Stores, Procter & Gamble, and Walt
Disney Company (2001)

Wal-Mart Procter & Walt Disney
Stores Gamble Company
Current in % of in % of in % of
Asset Millions Total Millions Total Millions Total
Cash and cash equivalents  $2,161  7.6% $2,306 21.2%  $618 8.8%
Accounts receivable 2,000 7.1 3,328 30.5 3,965 56.4
Inventory 22,614 80.1 3,384 31.1 671 9.5
Other 1,471 52 1,871 172 1,775 253
Total $28,246 100.0% $10,889 100.0% $7,029 100.0%

Source: The 2001 10-K reports for the respective companies.

Another current asset account that a company may have is prepaid
expenses. Prepaid expenses are amounts that have been paid but not as
yet consumed. A common example is the case of a company paying
insurance premiums for an extended period of time (say, a year), but for
which only a portion (say, three months) is applicable to the insurance
coverage for the current fiscal year; the remaining insurance that is pre-
paid as of the end of the year is considered an asset. Prepaid expenses
may be reported as part of other current liabilities.

Companies’ investment in current assets depends, in large part, on
the industry in which they operate. Consider the breakdown of current
assets by asset type for three companies for 2001 reported in Exhibit
6.2. Retailers, such as Wal-Mart, have a relatively large investment in
inventory, whereas manufacturing firms, such as consumer product
manufacturer Procter & Gamble, have substantial investments in both
accounts receivable and inventory. Companies that generate a large por-
tion of their operating revenues from patents, copyrights, and other
such intangibles (e.g., film libraries) tend to have a relatively larger
investment in accounts receivable, as we can see with the Walt Disney
Company.

Noncurrent Assets
Noncurrent assets are assets that are not current assets; that is, it is not
expected that noncurrent assets can be converted into cash within an
operating cycle. Noncurrent assets include physical assets, such as plant
and equipment, and nonphysical assets, such as intangibles.

Plant assets are the physical assets, such as the equipment, machin-
ery, and buildings, that are used in the operation of the business. We
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describe a firm’s current investment in plant assets by using three values:
gross plant assets, accumulated depreciation, and net plant assets. Gross
plant and equipment, or gross plant assets, is the sum of the original
costs of all equipment, buildings, and machinery the firm uses to pro-
duce its goods and services. Depreciation, as you will see in the next
chapter, is a charge that accounts for the using up of an asset over the
length of an accounting period; it is a means for allocating the asset’s
cost over its useful life. Accumulated depreciation is the sum of all the
depreciation charges taken so far for all the company’s assets. Net plant
and equipment, or net plant assets, is the difference between gross plant
assets and accumulated depreciation. The net plant and equipment
amount is hence the value of the assets—historical cost less any depreci-
ation—according to the accounting books and is therefore often
referred to as the book value of the assets.

Intangible assets are the current value of nonphysical assets that
represent long-term investments of the company. Such intangible assets
include patents, copyrights, and goodwill. The cost of some intangible
assets is amortized (“spread out”) over the life of the asset. Amortiza-
tion is akin to depreciation: The asset’s cost is allocated over the life of
the asset; the reported value is the original cost of the asset, less what-
ever has been amortized. The number of years over which an intangible
asset is amortized depends on the particular asset and its perceived use-
ful life. For example, a patent is the exclusive right to produce and sell a
particular, uniquely defined good and has a legal life of 17 years, though
the useful life of a patent—the period in which it adds value to the com-
pany—may be much less than 17 years. Therefore the company may
choose to amortize a patent’s cost over a period less than 17 years. As
another example, a copyright is the exclusive right to publish and sell a
literary, artistic, or musical composition, and is granted for 50 years
beyond the author’s life, though its useful life in terms of generating
income for the company may be much less than 50 years. More chal-
lenging is determining the appropriate amortization period for good-
will. Goodwill was created when one company buys another company
at a price that exceeds the acquired company’s fair market value of its
assets.

A company may have additional noncurrent assets, depending on
their particular circumstances. A company may have a noncurrent asset
referred to as investments, which are assets that are purchased with the
intention of holding them for a long term, but which do not generate
revenue or are not used to manufacture a product. Examples of invest-
ments include equity securities of another company and real estate that
is held for speculative purposes. Other noncurrent assets include long-
term prepaid expenses, arising from prepayment for which a benefit is
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received over an extended period of time, and deferred tax assets, aris-
ing from timing differences between reported income and tax income,
whereby reported income exceeds taxable income.

Long-term investment in securities of other companies may be
recorded at cost or market value, depending on the type of investment;
investments held to maturity are recorded at cost, whereas investments
held as trading securities or available for sale are recorded at market
value. Whether the unrealized gains or losses affect earnings on the
income statement depend on whether the securities are deemed trading
securities or available for sale.'

LIABILITIES

Liabilities, a firm’s obligations to its creditors, are made up of current
liabilities, long-term liabilities, and deferred taxes.

Current Liabilities
Current liabilities are obligations that must be paid within one operat-
ing cycle or one year, whichever is longer. Current liabilities include:

B Accounts payable, which are obligations to pay suppliers. They arise
from goods and services that have been purchased but not yet paid.

B Accrued expenses, which are obligations such as wages and salaries
payable to the employees of the business, rent, and insurance.

B Current portion of long-term debt or the current portion of capital
leases. Any portion of long-term indebtedness—obligations extending
beyond one year—due within the year.

m Short-term loans from a bank or notes payable within a year.

The reliance on short-term liabilities and the type of current liabili-
ties depends, in part, on the industry in which the firm operates. Con-
sider the breakdown of current liabilities for three firms for 2001
reported in Exhibit 6.3. These three companies differ quite a bit in their
use of the different types of current liabilities, with Wal-Mart more reli-
ant on accounts payable (i.e., trade credit) and Disney using accounts
payable the least.

LIf the securities are considered trading securities, the unrealized gains or losses
(that is, the changes in market value each period) affect earnings; if the securities are
available-for-sale, unrealized gains or losses bypass the income statement and only
affect shareholders’ equity on the balance sheet.
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EXHIBIT 6.3 Current Liabilities for Wal-Mart Stores, Procter & Gamble, and the
Walt Disney Company

Wal-Mart Procter & Walt Disney
Stores Gamble Company
Current in % of in % of in % of
Liability Millions Total Millions Total Millions Total
Accounts payable $24,134 88.5% $7,613 77.3% $4,603 74.0%
Short-term and current long-
term debt 3,148  11.5 2,233 22.7 829 13.3
Other current liabilities 0 0.0 0 0.0 787  12.7
Total $27,282 100.0% $9,846 100.0% $6,219 100.0%

Source: The 2001 10-K reports for the respective companies.

Long-Term Liahilities

Long-term liabilities are obligations that must be paid over a period
beyond one year. They include notes, bonds, capital lease obligations,
and pension obligations. Notes and bonds both represent loans on
which the borrower promises to pay interest periodically and to repay
the principal amount of the loan.

A lease obligates the lessee—the one leasing and using the leased
asset—to pay specified rental payments for a period of time. Whether the
lease obligation is recorded as a liability or is expensed as lease payments
made depends on whether the lease is a capital lease or an operating lease.
The rules for classifying a lease as a capital lease or an operating lease and
the accounting treatment of each are explained in Chapter 27.

A company’s pension and post-retirement benefit obligations may
give rise to long-term liabilities. The pension benefits are commitments by
the company to pay specific retirement benefits, whereas post-retirement
benefits include any other retirement benefit besides pensions, such as
health care. Basically, if the fair value of the pension plan’s assets exceeds
the projected benefit obligation (the estimated present value of projected
pension costs), the difference is recorded as a long-term asset. If, on the
other hand, the plan’s assets are less than the projected benefit obligation,
the difference is recorded as a long-term liability. In a similar manner, the
company may have an asset or a liability corresponding to post-retire-
ment benefits.

Deferred Taxes
Along with long-term liabilities, the analyst may encounter another
account, deferred taxes. Deferred taxes are taxes that will have to be
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paid to the federal and state governments based on accounting income,
but are not due yet. Deferred taxes arise when different methods of
accounting are used for financial statements and for tax purposes. These
differences are temporary and are the result of different timing of reve-
nue or expense recognition for financial statement reporting and tax
purposes. The deferred tax liability arises when the actual tax liability is
less than the tax liability shown for financial reporting purposes (mean-
ing that the firm will be paying the difference in the future), whereas the
deferred tax asset, mentioned earlier, arises when the actual tax liability
is greater than the tax liability shown for reporting purposes.

EQUITY

Equity is the owner’s interest in the company. For a corporation, owner-
ship is represented by common stock and preferred stock. Shareholders’
equity is also referred to as the book value of equity, since this is the
value of equity according to the records in the accounting books.

The value of the ownership interest of preferred stock is represented
in financial statements as its par value, which is also the dollar value on
which dividends are figured. For example, if you own a share of pre-
ferred stock that has a $100 par value and a 9% dividend rate, you
receive $9 in dividends each year. Further, your ownership share of the
company is $100. Preferred shareholders’ equity is the product of the
number of preferred shares outstanding and the par value of the stock;
it is shown that way on the balance sheet.

The remainder of the equity belongs to the common shareholders. It
consists of three parts: common stock outstanding (listed at par or at
stated value), additional paid-in capital, and retained earnings. The par
value of common stock is an arbitrary figure; it has no relation to market
value or to dividends paid on common stock. Some stock has no par
value, but may have an arbitrary value, or stated value, per share. None-
theless, the total par value or stated value of all outstanding common
shares is usually entitled “capital stock” or “common stock.” Then, to
inject reality into the equity part of the balance sheet, an entry called
additional paid-in capital is added; this is the amount received by the
corporation for its common stock in excess of the par or stated value. If
a firm sold 10,000 shares of $1 par value common stock at $40 a share,
its equity accounts would show:

Common stock, $1 par value $10,000
Additional paid-in capital $390,000
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In Exhibit 6.1, Fictitious’ common stock represents the stock’s par
value and the amount paid in excess of par value is recorded as addi-
tional paid-in capital. Some corporations eliminate this arbitrary divi-
sion of accounts and instead report the entire amount paid for the
common stock as capital stock or common stock.

If some of the stock is bought back by the firm, the amount it pays
for its own stock is recorded as treasury stock. Because these shares are
not owned by shareholders, common shareholders’ equity is reduced by
the cost of the treasury stock.

There are actually four different labels that can be applied to the
number of shares of a corporation on a balance sheet:

B The number of shares authorized by the shareholders.

B The number of shares issued and sold by the corporation, which can
be less than the number of shares authorized.

B The number of shares currently outstanding, which can be less than
the number of shares issued if the corporation has bought back (repur-
chased) some of its issued stock.

B The number of shares of treasury stock, which is stock that the com-
pany has repurchased.

The outstanding stock is reported in the stock accounts, and adjust-
ments must be made for any treasury stock. In the case of Fictitious
Corporation, shown in Exhibit 6.1, in 2003 there were 2 million autho-
rized shares, 1.5 million issued shares, and (since there was no treasury
stock) 1.5 million shares outstanding.

As another example, consider the numbers of shares for the Walt
Disney Company. For the fiscal year ended September 30, 2001, Disney
had 3.6 billion shares authorized, 2.1 billion shares issued, and 2.019
billion shares outstanding.

The number of shares actually issued by Disney is well below the
number of shares the company is authorized to issue; as of the end of
2001, Disney could issue 3.6 — 2.1 = 1.5 billion common shares without
shareholder approval.

The bulk of the equity interest in a company is in its retained earn-
ings. Retained earnings is the accumulated net income of the company,
less any dividends that have not been paid, over the life of the corpora-
tion. Retained earnings are not strictly cash and any correspondence to
cash is coincidental. Any cash generated by the firm that has not been
paid out in dividends has been reinvested in the firm’s assets—to finance
accounts receivable, inventories, equipment, and so forth.

The book value of equity—the sum total of retained earnings, com-
mon stock, and (if applicable) preferred stock—represents the equity
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interest of the corporation’s owners, stated in terms of historical costs.
However, historical costs often bear little resemblance to the value of
equity stated in terms of market values. Consider the case of several
companies at the end of their fiscal 2001 year:

Book Value of Equity Market Value of Equity

Company in Millions (in Millions)
Amazon $(1,440) $4,038
Coca-Cola 11,366 117,224
General Electric 54,824 397,830
Microsoft 47,289 385,659
Sprint 11,714 17,847
Wal-Mart Stores 35,102 267,091

Source: Book values of equity are drawn from the company’s 2001 annual report.
Market value, as of the end of the company’s fiscal year-end, is from Yahoo!
Finance, biz.yahoo.com.

In most cases, the market value of equity exceeds the company’s
book value by a wide margin, as typified by Coca-Cola, General Elec-
tric, and Wal-Mart. Yet there are cases in which the book value of
equity is negative (as illustrated by Amazon), which bears no relation to
the company’s market value of equity. And in other, relatively uncom-
mon cases such as Sprint, the market value of equity is close to the com-
pany’s book value.

THE INCOME STATEMENT

An income statement is a summary of the revenues and expenses of a
business over a period of time, usually either one month, three months,
or one year. This statement is also referred to as the profit and loss
statement. It shows the results of the firm’s operating and financing
decisions during that time. Income statements for Fictitious Corpora-
tion are presented in Exhibit 6.4.

The operating decisions of the company—those that apply to pro-
duction and marketing—generate sales or revenues and incur the cost of
goods sold (also referred to as the cost of sales or the cost of products
sold). The difference between sales and cost of goods sold is gross
profit. Operating decisions also result in administrative and general
expenses, such as advertising fees and office salaries. Deducting these
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expenses from gross profit leaves operating profit, which is also referred
to as earnings before interest and taxes (EBIT), operating income, or
operating earnings. Operating decisions take the firm from sales to
EBIT on the income statement. Exhibit 6.4 shows that Fictitious Corpo-
ration generated sales of $10 million in 2003, which produced an oper-
ating profit of $2 million.

The results of financing decisions are reflected in the remainder of
the income statement. When interest expenses and taxes, which are both
influenced by financing decisions, are subtracted from EBIT, the result is
net income. Net income is, in a sense, the amount available to owners of
the firm. If the firm has preferred stock, the preferred stock dividends
are deducted from net income to arrive at earnings available to com-
mon shareholders. 1f the firm does not have preferred stock (as is the
case with Fictitious and most nonfictitious corporations), net income is
equivalent to earnings available for common shareholders. The board of
directors may then distribute all or part of this as common stock divi-
dends, retaining the remainder to help finance the firm. As shown in
Exhibit 6.4, Fictitious Corporation had a net income for 2003 of $1.2
million. Of this, $600,000 was paid to common shareholders. The
remaining $600,000 went into retained earnings.

EXHIBIT 6.4  Fictitious Corporation Income Statements for Years Ending
December 31 (in Thousands)

2003 2002
Sales $10,000 $9,000
Cost of goods sold (6,500) (6,000)
Gross profit $3,500 $3,000
Lease expense (1,000) (1,000)
Administrative expense (500) (500)
Earnings before interest and taxes (EBIT) $2,000 $2,000
Interest (400) (500)
Earnings before taxes $1,600 $1,500
Taxes (400) (500)
Net income $1,200 $1,000
Preferred dividends (100) (100)
Earnings available to common shareholders $1,100 $900
Common dividends (500) (400)

Retained earnings $600 $500




138 FOUNDATIONS

The entry “retained earnings” in the balance sheet is the record of
accumulated earnings, less any dividends paid since the inception of the
corporation. The entry “retained earnings” in the income statement is
the amount of earnings retained (that is, not paid out) during that
period. As you can see, Fictitious retained $600,000 of its 2003 earn-
ings (Exhibit 6.4), increasing its retained earnings from $2.4 million in
2002 to $3 million in 2003 (Exhibit 6.1).

Companies must report comprehensive income prominently within
their financial statements. Comprebensive income is a net income amount
that includes all revenues, expenses, gains, and losses items and is based
on the idea that all results of the firm—whether operating or nonoperat-
ing—should be reflected in the earnings of the company. This is referred
to as the all-inclusive income concept. The all-inclusive income concept
requires that these items be recognized in the financial statements as part
of comprehensive income.

It is important to note that net income does not represent the actual
cash flow from operations and financing. Rather, it is a summary of
operating performance measured over a given time period, using specific
accounting procedures. Depending on these accounting procedures, net
income may or may not correspond to cash flow.

THE STATEMENT OF CASH FLOWS

The statement of cash flows is a summary over a period of time of a
firm’s cash flows from operating, investment, and financing activities.
The statement of cash flows for Fictitious is shown in Exhibit 6.5.

The firm’s statement of cash flows lists separately its operating cash
flows, investing cash flows, and financing cash flows. By analyzing these
individual flows, current and potential owners and creditors can exam-
ine such aspects of the business as:

B The source of financing for business operations, whether through
internally generated funds or external sources of funds.

B The ability of the company to meet debt obligations (interest and prin-
cipal payments).

B The ability of the company to finance expansion through operating
cash flow.

B The ability of the company to pay dividends to shareholders.

B The flexibility the business has in financing its operations.

A firm that generates cash flows only by selling off its assets (obtaining
cash flows from investments) or by issuing more securities (obtaining cash
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flows from financing) cannot keep that up for very long. For future pros-
perity the firm must be able to generate cash flows from its operations.

CGash Flows from Operating Activities

The cash flow from operating activities is the most complex of the three.
Ideally, we could obtain it directly, by summing all cash receipts (inflows)
and disbursements (outflows) for the periods covered by the statement.
However, in spite of its usefulness, this sum is, in practice, burdensome to
prepare. Instead, the cash flow from operations is generally obtained indi-
rectly. Using the indirect method, we begin with net income as reported
on the income statement and adjust it for each change in current assets
and current liabilities and each noncash operating item; what remains is
the cash flow from (used for) operations, as shown in Exhibit 6.5.

EXHIBIT 6.5  Fictitious Company Statement of Cash Flows, Years Ended December
31, in Thousands

2003 2002
Cash flow from (used for) operating activities
Net income $1,200 $1,000
Add or deduct adjustments to cash basis:
Change in accounts receivables $200 $(200)
Change in accounts payable 100 400
Change in marketable securities (200) 200
Change in inventories (800) (600)
Change in other current liabilities 300 0
Depreciation 1,000 1,000
600 800
Cash flow from operations $1,800 $1,800
Cash flow from (used for) investing activities
Purchase of plant and equipment $(1,000) $0
Cash flow from (used for) investing activities $(1,000) $0
Cash flow from (used for) financing activities
Sale of common stock $1,000 $0
Repayment of long-term debt (1,000) (1,500)
Payment of preferred dividends (100) (100)
Payment of common dividends (500) (400)
Cash flow from (used for) financing activities (600) (1,900)
Increase (decrease) in cash flow $200 $(100)
Cash at the beginning of the year 200 300

Cash at the end of the year $400 $200
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EXHIBIT 6.6  Adjustment of Net Income for Changes in Working Capital Accounts
to Arrive at Cash Flow from Operations

Change in Working Capital Account Adjustment to Net Income
An increase in a current asset account Deduct the change
A decrease in a current asset account Add the change

An increase in a current liability account  Add the change
A decrease in a current liability account ~ Deduct the change

The basic adjustments to net income for changes in current assets
and current liabilities are summarized in Exhibit 6.6. Income is adjusted
for noncash revenues and expenses, such as depreciation, by adding
them because they have been deducted in the computation for net
income but do not require cash to be paid out.

We adjust net income for changes in current assets and liabilities
because those changes represent the difference between accrual account-
ing and cash accounting. For example, an increase in the inventories
account is the result of an investment of cash to generate sales in the near
future. Exhibit 6.1 shows that Fictitious Corporation invested $800,000
in inventories during 2003 ($1 million in 2002 versus $1.8 million in
2003). Since that investment was an operating cash flow, we must sub-
tract it from net income. As another example, Exhibit 6.1 shows that
accounts receivable decreased by $200,000. That decrease in a current
asset represents a flow of cash to the firm—the return of cash invested in
accounts receivable. So the $200,000 must be added to net income to
obtain cash flow. These adjustments are shown in the “Cash flow from
operating activities” section of Exhibit 6.5, along with the other adjust-
ments required to obtain Fictitious Corporation’s operating activities.

Cash Flows from Investing and Financing Activities
The computation of the cash flows from investing and financing activi-
ties is straightforward. The cash flow from (used for) investing activi-
ties includes cash flow due to investments in plant assets, the disposal of
plant assets, acquisitions of other companies, and divestitures of subsid-
iaries. For Fictitious Corporation, the $1 million invested in plant and
equipment shows up as a net outflow on the statement of cash flows.

The cash flow from (used for) financing activities includes cash
flows due to the sale or repurchase of common or preferred stock, the
issuing or retirement of long-term debt securities, and the payment of
common and preferred dividends.

The flows attributed to these activities are shown in Exhibit 6.5 for
Fictitious Corporation. By design, the statement of cash flows is a rec-
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onciliation of the cash flows from the firm’s three cash sources: opera-
tions, investing, and financing. It takes us from net income to the change
in the cash account over the accounting period. For example, for Ficti-
tious Corporation the net change in the cash balance during 1999 is an
increase of $200,000 as shown in the first line of Exhibit 6.1. Exhibit
6.5 shows us that this increase is the result of net cash flows during
1999 of $1.8 million from operations, less $1 million from investing
activities, less $600,000 from financing activities.

Consider another example. Suppose the Pretend Corporation has
the following financial results:

B Net income of $40,000

M Increase in current assets of $5,000

M Increase in current liabilities of $2,000
H Sale of $10,000 of plant and equipment
B Purchase $20,000 of plant of equipment
B Depreciation of $12,000

B Repurchase $20,000 of common stock
B Dividends on common stock of $2,000

What is the Pretend’s cash flow? The first step is to adjust net
income for the changes in the working capital accounts: a downward
adjustment of $5,000 for the increase in current assets and an upward
adjustment of $2,000 for the increase in current liabilities. Adding
depreciation, the cash flow from operating activities is $49,000. The
cash flows from investing activities consists of the flow for Pretend’s sale
and purchase of plant and equipment. The cash flow from financing
activities involves Pretend’s repurchase of common stock and its pay-
ment of common dividends. The statement of cash flows for Pretend
Corporation is shown in Exhibit 6.7.

The financial analyst can use the statement of cash flows to learn
more about a company’s financial health. Consider the cash flows
shown in Exhibit 6.8 for different companies in 2001. Wal-Mart Stores,
Dell, Disney, and Intel have cash flows that are typical of healthy, growing
companies: funds are generated internally (that is, through operating
activity) and funds are applied to investing activities. Motorola is gener-
ating funds from both operations and investments (that is, selling off
assets). Wal-Mart Stores and Walt Disney are generating sufficient funds
to fund their investment activity and reduce their dependence on exter-
nally-raised funds (as indicated by the cash flow used for financing
activities). Dell and Disney are able to generate sufficient cash flows
through operating activities to reduce dependence on external financing.



142 FOUNDATIONS

EXHIBIT 6.7 Pretend Corporation Statement of Cash Flows

Cash flow from operations

Net income $40,000
Increase in current assets (5,000)
Increase in current liabilities 2,000
Depreciation 12,000
Cash flow from operations $49,000
Cash flow from investing activities
Sale of plant and equipment $10,000
Purchase of plant and equipment (20,000)

Cash flow used for investing activities  $(10,000)

Cash flow from financing activities

Repurchase of common stock $(20,000)
Dividends on common stock 2,000)

Cash flow used for financing activities ~ $(22,000)

Increase in cash flow $17,000

EXHIBIT 6.8  Cash Flows from (Used for) Operating, Investment, and Financing
Activities (In millions)

Cash Flows Cash Flows Cash Flows Increase
from (for) from (for) from (for) (Decrease)
Operating  Investment  Financing in Cash and
Company Activities Activities Activities ~ Cash Equivalents
Dell Computer $4,195 $(757) $(2,305) $1,101
Disney 3,048 (2,015) (1,257) (224)
Motorola 2,124 2,477 (1,802) 2,781
Intel 8,654 (195) (3,465) 4,994
Wal-Mart Stores 10,260 (7,146) 113 107

Source: Statement of cash flows from the 2001 10-K reports for the respective
companies.
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EXHIBIT 6.9  Fictitious Corporation Statement of Shareholders’ Equity

Common Retained
Shares Stock Earnings Total

Balance at December 31, 2001 1,200 $2,000 $1,900 $3,900
Common stock sold (repurchased) — — — —

Net income — 900 900
Cash dividend declared — (400) (400)
Balance at December 31, 2002 1,200 $2,000 $2,400 $4,400
Common stock sold (repurchased) 300 1,000 — 1,000
Net income — 1,100 1,100
Cash dividend declared — (500) (500)
Balance at December 31, 2003 1,500 $3,000 $3,000 $6,000

THE STATEMENT OF SHAREHOLDERS' EQUITY

Additional information about equity can be found in the statement of
sharebolders’ equity, which is a breakdown of the amounts and changes
in equity accounts. This statement serves as a connecting link between
the balance sheet and the income statement, providing the analyst with
more detail on changes in the individual equity accounts.

Whereas the balance sheet provides information on the number of
shares outstanding at the specific point in time, the statement of share-
holders’ equity provides more detail on any changes, including shares
issued to satisfy the exercise of stock options and repurchased shares.
This statement can be expanded to accommodate treasury stock, if
appropriate. The statement of shareholders’ equity for Fictitious is
shown in Exhibit 6.9.

The statement of shareholders’ equity can provide a useful brief his-
tory of not only the effects of options, but also of items that may bypass
the income statement.

NOTES TO FINANCIAL STATEMENTS

The financial statements of a corporation contain information beyond
that presented in the balance sheet, the income statement, the statement
of cash flows, and the statement of shareholders’ equity. This additional
information is presented in the notes to these financial statements. The
first note summarizes the company’s accounting policies including the
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methods of inventory accounting, methods of depreciation, and foreign
currency translation. Depending on the circumstances of the company
and the nature of its business, there may be additional notes providing,
for example, supplemental balance sheet data, information on mergers
or acquisitions, lease arrangements, or information on joint ventures.

SUMMARY

B The annual report of a company provides financial data, in the form of
financial statements and notes, management discussion, and the audi-
tor’s opinion.

B The financial statements (the balance sheet, income statement, state-
ment of cash flows, and statement of shareholders’ equity), along with
the accompanying notes, provide information necessary to assess the
operating performance and the financial condition of the firm. Using
this information, in conjunction with an understanding of accounting,
analysts can see where a business has been, which may tell us some-
thing about where it is going.

B The balance sheet provides information about the value of accounts at
a point in time, generally at the end of the fiscal year or the end of the
fiscal quarter.

B The income statement provides information about the operating per-
formance of a company over a period of time (typically a fiscal year or
fiscal quarter).

B The statement of cash flows provides data on the cash flows of the
company over time and the sources of these cash flows.

B The statement of shareholders’ equity details the changes in the equity
accounts over a period of time.

B The notes to financial statements provide more detail on many accounts.

QUESTIONS

1. What is meant by generally accepted accounting principles?
2. What is meant by accrual accounting and the matching principle?
3. Describe the type of information provided in each of the three finan-
cial statements:
a. The balance sheet.
b. The income statement.
c. The statement of cash flows.
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4. Comment on the following two statements:

a. “Asset values reported in the balance sheet are shown at market
value.”
b. “The cash of a company is equal to its retained earnings.”

. Distinguish between accounts receivable and accounts payable.

6. Define each of the following: (a) current assets, (b) intangible assets,
(c) deferred taxes, (d) retained earnings, and (e) earnings before
interest and taxes.

7. Distinguish between accounts receivable and accounts payable.

8. Complete the following balance sheet:

(2]

Cash $100 Accounts payable $200
Inventory Notes payable 300
Gross plant and equipment 1,800 Long-term debt

Accumulated depreciation Common equity 1,000

Net plant and equipment 1,500
Total assets $2,000 Total liabilities and equity

9. Calculate the amount of retained earnings from the following infor-
mation:

M Common stock dividends are 40% of earnings available to com-
mon shareholders.

H Earnings before taxes are $3,000.

M Preferred stock dividends are $200.

M Taxes are 30% of earnings.

5. 10. Construct the statement of cash flows given the following infor-
mation:

M $10,000 in new long-term debt is issued.

m $30,000 of common stock is repurchased.

B Common stock dividends are $15,000.

H Current assets are increased by $20,000.

M Current liabilities are decreased by $40,000.

M Depreciation is $10,000.

M Net income is $100,000.

M Plant and equipment purchased during the period are $30,000.






Mathematics of Finance

he notion that money has a time value is one of the most basic con-
cepts in investment analysis. Making decisions today regarding future
cash flows requires understanding that the value of money does not
remain the same throughout time.
A dollar today is worth less than a dollar some time in the future for
two reasons.

Reason No. 1: Cash flows occurring at different points in time have
different values relative to any one point in time.

One dollar one year from now is not as valuable as one dollar
today. After all, you can invest a dollar today and earn interest so that
the value it grows to next year is greater than the one dollar today.
This means we have to take into account the time value of money to
quantify the relation between cash flows at different points in time.

Reason No. 2: Cash flows are uncertain.

Expected cash flows may not materialize. Uncertainty stems
from the nature of forecasts of the timing and/or the amount of cash
flows. We do not know for certain when, whether, or how much
cash flows will be in the future. This uncertainty regarding future
cash flows must somehow be taken into account in assessing the
value of an investment.

Translating a current value into its equivalent future value is referred to
as compounding. Translating a future cash flow or value into its equivalent
value in a prior period is referred to as discounting. This chapter outlines
the basic mathematical techniques used in compounding and discounting.

Suppose someone wants to borrow $100 today and promises to pay
back the amount borrowed in one month. Would the repayment of only
the $100 be fair? Probably not. There are two things to consider. First,

147
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if the lender didn’t lend the $100, what could he or she have done with
it? Second, is there a chance that the borrower may not pay back the
loan? So, when considering lending money, we must consider the oppor-
tunity cost (i.e., what could have been earned or enjoyed), as well as the
uncertainty associated with getting the money back as promised.

Let’s say that someone is willing to lend the money, but that they
require repayment of the $100 plus some compensation for the opportunity
cost and any uncertainty the loan will be repaid as promised. The amount
of the loan, the $100, is the principal. The compensation required for
allowing someone else to use the $100 is the interest.

Looking at this same situation from the perspective of time and
value, the amount that you are willing to lend today is the loan’s present
value. The amount that you require to be paid at the end of the loan
period is the loan’s future value. Therefore, the future period’s value is
comprised of two parts:

Future Value = Present value + Interest

The interest is compensation for the use of funds for a specific period. It
consists of (1) compensation for the length of time the money is bor-
rowed and (2) compensation for the risk that the amount borrowed will
not be repaid exactly as set forth in the loan agreement.

DETERMINING THE FUTURE VALUE

Suppose you deposit $1,000 into a savings account at the Surety Savings
Bank and you are promised 10% interest per period. At the end of one
period you would have $1,100. This $1,100 consists of the return of
your principal amount of the investment (the $1,000) and the interest or
return on your investment (the $100). Let’s label these values:

B $1,000 is the value today, the present value, PV
m $1,100 is the value at the end of one period, the future value, FV

B 10% is the rate interest is earned in one period, the interest rate, i

To get to the future value from the present value:

FV = PV + (PVxi)
T T
principal interest

This is equivalent to:
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FV=PV(1 +i)
In terms of our example,
FV = $1,000 + ($1,000 x 0.10) = $1,000(1 + 0.10) = $1,100

If the $100 interest is withdrawn at the end of the period, the princi-
pal is left to earn interest at the 10% rate. Whenever you do this, you
earn simple interest. It is simple because it repeats itself in exactly the
same way from one period to the next as long as you take out the inter-
est at the end of each period and the principal remains the same. If, on
the other hand, both the principal and the interest are left on deposit at
the Surety Savings Bank, the balance earns interest on the previously
paid interest, referred to as compound interest. Earning interest on
interest is called compounding because the balance at any time is a com-
bination of the principal, interest on principal, and interest on accumu-
lated interest (or simply, interest on interest).

If you compound interest for one more period in our example, the
original $1,000 grows to $1,210.00:

FV = principal + first period interest + second period interest
$1,000.00 + ($1,000.00 x 0.10) + ($1,100.00 x 0.10)
$1,210.00

The present value of the investment is $1,000, the interest earned over
two years is $210, and the future value of the investment after two years
is $1,210.

The relation between the present value and the future value after
two periods, breaking out the second period interest into interest on the
principal and interest on interest, is:

FV= PV + (PVxi) + (PVxi) (PV i x i)
T T T T
principal  first period’s  second period’s second period’s
interest on interest on  interest on the first
the principal the principal  period’s interest

or, collecting the PV’s from each term and applying a bit of elementary
algebra,

FV=PV(1+2i+#) =PV (1 +i)?

The balance in the account two years from now, $1,210, is comprised of
three parts:
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1. the principal, $1,000,

2. interest on principal, $100 in the first period plus $100 in the second
period

3. interest on interest, 10% of the first period’s interest, or $10

To determine the future value with compound interest for more than
two periods, we follow along the same lines:

FV=PV(1 +i)N (7-1)

The value of N is the number of compounding periods, where a com-
pounding period is the unit of time after which interest is paid at the rate
i. A period may be any length of time: a minute, a day, a month, or a
year. The important thing is to make sure the same compounding period
is reflected throughout the problem being analyzed. The term “(1 + i)N”
is referred to as the compound factor. It is the rate of exchange between
present dollars and dollars N compounding periods into the future.
Equation (7-1) is the basic valuation equation—the foundation of finan-
cial mathematics. It relates a value at one point in time to a value at
another point in time, considering the compounding of interest.

The relation between present and future values for a principal of
$1,000 and interest of 10% per period through 10 compounding peri-
ods is shown graphically in Exhibit 7.1. For example, the value of
$1,000, earning interest at 10% per period, is $2,593.70 ten periods
into the future:

FV = $1,000 (1 + 0.10)'° = $1,000 (2.5937) = $2,593.70

As you can see in this exhibit, the $2,593.70 balance in the account at
the end of 10 periods is comprised of three parts:

1. the principal, $1,000

2. interest on the principal of $1,000, which is $100 per period for 10
periods or $1,000

3. interest on interest totaling $593.70

We can express the change in the value of the savings balance (i.e.,
the difference between the ending value and the beginning value) as a
growth rate. A growth rate is the rate at which a value appreciates (a pos-
itive growth) or depreciates (a negative growth) over time. Our $1,000
grew at a rate of 10% per year over the 10-year period to $2,593.70. The
average annual growth rate of our investment of $1,000 is 10%—the
value of the savings account balance increased 10% per year.
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EXHIBIT 7.1  The Value of $1,000 Invested 10 Years in an Account that Pays 10%
Compounded Interest per Year

$3,000 1 mprincipal
interest on principal

$2,500 4 pginterest on interest

$2,000 — r

$1,500

- "‘!
$1,000 - |um L‘ L

[
e
[

CEEE
I
E

Balance in the account
]
[t tiboar |

$500

$- A

0 1 2 3 4 5 6 7 8 9 10
Number of compound periods

We could also express the appreciation in our savings balance in terms
of a return. A return is the income on an investment, generally stated as a
change in the value of the investment over each period divided by the
amount of the investment at the beginning of the period. We could also say
that our investment of $1,000 provides an average annual return of 10%
per year. The average annual return is 7ot calculated by taking the change
in value over the entire 10-year period ($2,593.70 — $1,000) and dividing
it by $1,000. This would produce an arithmetic average return of
159.37% over the 10-year period, or 15.937% per year. But the arithmetic
average ignores the process of compounding. The correct way of calculat-
ing the average annual return is to use a geometric average return:

. FV
= Nn/——1 7-2
i N}PV (7-2)

which is a rearrangement of equation (7-1). Using the values from the
example,

$2.593.70 $2.593.70)"
i = o2 -] = | -1=110-1=10%
\/$1,000.00 $1,000.00
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Therefore, the annual return on the investment—sometimes referred to as
the compound average annual return or the true return—is 10% per year.
Here is another example for calculating a future value. A common
investment product of a life insurance company is a guaranteed invest-
ment contract (GIC). With this investment, an insurance company guar-
antees a specified interest rate for a period of years. Suppose that the life
insurance company agrees to pay 6% annually for a 5-year GIC and the
amount invested by the policyholder is $10 million. The amount of the
liability (that is, the amount this life insurance company has agreed to
pay the GIC policyholder) is the future value of $10 million when
invested at 6% interest for five years. In terms of equation (7-1), PV =
$10,000,000, i = 6%, and N = 5, so that the future value is:

FV = $10,000,000 (1 + 0.06)° = $13,382,256.

Compounding More than One Time Per Year
An investment may pay interest more than one time per year. For exam-
ple, interest may be paid semiannually, quarterly, monthly, weekly, or
daily, even though the stated rate is quoted on an annual basis. If the
interest is stated as, say, 10% per year, compounded semiannually, the
nominal rate—often referred to as the annual percentage rate or APR—
is 10%. The basic valuation equation handles situations in which there
is compounding more frequently than once a year if we translate the
nominal rate into a rate per compounding period. Therefore, an APR of
10% with compounding semiannually is 5% per period—where a
period is six months—and the number of periods in one year is 2.
Consider a deposit of $50,000 in an account for five years that pays
8% interest, compounded quarterly. The interest rate per period, i, is
8%/4 = 2% and the number of compounding periods is 5 x 4 = 20.
Therefore the balance in the account at the end of five years is:

FV = $50,000(1 + 0.02)*° = $50,000(1.4859474) = $74,297.37

As shown in Exhibit 7.2, through 50 years with both annual and
quarterly compounding, the investment’s value increases at a faster rate
with the increased frequency of compounding.

The last example illustrates the need to correctly identify the
“period” because this dictates the interest rate per period and the num-
ber of compounding periods. Because interest rates are often quoted in
terms of an APR, we need to be able to translate the APR into an inter-
est rate per period and to adjust the number of periods. To see how this
works, let’s use an example of a deposit of $1,000 in an account that
pays interest at a rate of 12% per year, with interest compounded for



Mathematics of Finance 153

different compounding frequencies. How much is in the account after,
say, five years depends on the compounding frequency:

Rate per Number of  FV at the

Compounding Compounding  Periods in End of
Frequency Period Period, 7 5 Years, N Five Years
Annual one year 12% S $1,762.34
Semiannual six months 6% 10 1,790.85
Quarterly three months 3% 20 1,806.11
Monthly one month 1% 60 1,816.70

As you can see, both the rate per period, 7, and the number of com-
pounding periods, N, are adjusted and depend on the frequency of com-
pounding. Interest can be compounded for any frequency, such as daily
or hourly.

Let’s work through another example for compounding with com-
pounding more than once a year. Suppose we invest $200,000 in an
investment that pays 4% interest per year, compounded quarterly. What
will be the future value of this investment at the end of 10 years?

EXHIBIT 7.2  Value of $50,000 Invested in the Account that Pays 8% Interest Per
Year: Quarterly versus Annual Compounding

$3,000,000 7 pgquarterly compounding
m annual compounding

$2,500,000

$2,000,000

$1,500,000 A

Balance in the account

$1,000,000 H

$500,000 A

$0
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Number of years
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The given information is i = 4%/4 = 1% and N = 10 x 4 = 40 quar-
ters. Therefore,

FV =$200,000(1 + 0.01)*° = $297,772.75

Continuous Compoundiny

The extreme frequency of compounding is continuous compounding—
interest is compounded instantaneously. The factor for compounding
continuously for one year is ¢**R, where e is 2.71828..., the base of the
natural logarithm. And the factor for compounding continuously for
two years is e’ ReAPR or ¢?APRThe future value of an amount that is
compounded continuously for N years is:

FV = PVENAPR) (7-3)

where APR is the annual percentage rate and N is the compound factor.

If $1,000 is deposited in an account for five years with interest of
12% per year, compounded continuously,

FV = $1,000¢°%12) = $1,000(%¢%) = $1,000(1.82212) = $1,822.12

Comparing this future value with that if interest is compounded annu-
ally at 12% per year for 5 years, $1,762.34, we see that the effects of
this extreme frequency of compounding.

Multiple Rates

In our discussion thus far, we have assumed that the investment will
earn the same periodic interest rate, i. We can extend the calculation of
a future value to allow for different interest rates or growth rates for
different periods. Suppose an investment of $10,000 pays 9% during
the first year and 10% during the second year. At the end of the first
period, the value of the investment is $10,000(1 + 0.09), or $10,900.
During the second period, this $10,900 earns interest at 10%. Therefore
the future value of this $10,000 at the end of the second period is:

FV = $10,000(1 + 0.09)(1 + 0.10) = $11,990

We can write this more generally as:

FV=PV(1+i) (1+4) (1+43)...(1+iy) (7-4)

where 7 is the interest rate for period N.
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Consider a $50,000 investment in a one-year bank certificate of
deposit (CD) today and rolled over annually for the next two years into
one-year CDs. The future value of the $50,000 investment will depend
on the one-year CD rate each time the funds are rolled over. Assuming
that the one-year CD rate today is 5% and that it is expected that the
one-year CD rate one year from now will be 6%, and the one-year CD
rate two years from now will be 6.5%, then we know:

FV = $50,000(1 + 0.05)(1 + 0.06)(1 + 0.065) = $59,267.25

Continuing this example, what is the average annual interest rate over
this period? We know that the future value is $59,267.25, the present
value is $50,000, and N = 3:

. [$59,267.25
= 422220720 4 _ 31185345 = 5.8315%
" = 3/$50,000.00

which is also:

i =3/1T+0.05)(1+0.06)(1+0.065) -1 = 5.8315%

DETERMINING THE PRESENT VALUE

Now that we understand how to compute future values, let’s work the
process in reverse. Suppose that for borrowing a specific amount of
money today, the Yenom Company promises to pay lenders $5,000 two
years from today. How much should the lenders be willing to lend
Yenom in exchange for this promise? This dilemma is different than fig-
uring out a future value. Here we are given the future value and have to
figure out the present value. But we can use the same basic idea from the
future value problems to solve present value problems.

If you can earn 10% on other investments that have the same
amount of uncertainty as the $5,000 Yenom promises to pay, then:

W the future value, FV = $5,000
B the number of compounding periods, N = 2
W the interest rate, i = 10%

We also know the basic relation between the present and future values:

FV=PV(1 +i)N
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Substituting the known values into this equation:
$5,000 = PV(1 + 0.10)
To determine how much you are willing to lend now, PV, to get $5,000

one year from now, FV, requires solving this equation for the unknown
present value:

1
1+0.10

$5,000

PV = .
(1+0.10)

2
= $5,000( J = $5,000(0.82645) = $4,132.25

Therefore, you would be willing to lend $4,132.25 to receive
$5,000 one year from today if your opportunity cost is 10%. We can
check our work by reworking the problem from the reverse perspective.
Suppose you invested $4,132.25 for two years and it earned 10% per
year. What is the value of this investment at the end of the year?

We know: PV = $4,132.25, N =10% or 0.10, and 7 = 2.

Therefore the future value is:

FV=PV(1 +i)N=$4,132.25 (1 + 0.10)* = $5,000.00

Compounding translates a value in one point in time into a value at
some future point in time. The opposite process translates future values
into present values: Discounting translates a value back in time. From
the basic valuation equation:

FV=PV(1+iN
we divide both sides by (1 + /)N and exchange sides to get the present value,

FV

PV =
a1+

(7-5)

N
or PV = FV(LJ or PV = FV| —= _
1+i (1+1)

The term in brackets [ ] is referred to as the discount factor since it is
used to translate a future value to its equivalent present value. The
present value of $5,000 for discount periods ranging from 0 to 10 is
shown in Exhibit 7.3.
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EXHIBIT 7.3  Present Value of $5,000 Discounted at 10%

$5,000.00

0 i 2 3 4 5 6 7 8 9 10
Nurrber of disoount periods

If the frequency of compounding is greater than once a year, we
make adjustments to the rate per period and the number of periods as
we did in compounding. For example, if the future value five years from
today is $100,000 and the interest is 6% per year, compounded semian-
nually, i = 6%/2 = 3% and N = § x 2 = 10, and the present value is:

PV = $100,000(1 + 0.03)'° = $100,000(1.34392) = $134,392

Here is an example of calculating a present value. Suppose that the
goal is to have $75,000 in an account by the end of four years. And sup-
pose that interest on this account is paid at a rate of 5% per year, com-
pounded semiannually. How much must be deposited in the account
today to reach this goal? We are given FV = $75,000, i = 5%/2 = 2.5%
per six months, and N = 4 x 2 = 8 six-month periods. The amount of the
required deposit is therefore:

$75,000
(1+0.025)

PV = = $61,555.99

Compound and Discount Factor Tahles

There are different ways to translate values forward and backward in
time. The basic way is through equations (7-1) and (7-5), using which-
ever values of PV, FV, N, or i given, and solving for the present or future
value required by the problem.



158 FOUNDATIONS

Another way is to use tables of discount factors and compound fac-
tors. A table of compound factors for periods ranging from 1 to 20 and
for rates of interest from 1% to 15% is provided in Exhibit 7.4. Simi-
larly, a table of discount factors for the same range of periods and inter-
est rates is provided in Exhibit 7.5. The compound factor to use for a
problem is determined by choosing the table value corresponding to the
row for the number of periods and the column for the interest rate per
period given in the problem. A discount factor is determined in a like
manner.

To see how to use a table of factors, let’s find the compound factors
for several combinations of periods and interest rates. The compound
factor for 10 periods and an interest rate of 5% per period is 1.6289.
The compound factor for five periods and an interest rate of 10% per
period is 1.6105. The compound factor for three periods and an interest
rate of 6% per period is 1.1910.

The table of compound factors can also be used for situations where
you need to determine the number of periods or the interest rate. For
example, suppose that you are asked to find out how long it takes to
double your money if the interest rate per period is 8%. Doubling your
money would mean that the future value is twice the present value.
Using the equation:

FV=PV(1+iN

and inserting the known values:

2.0000 = 1.0000(1 + 0.08)™ or 2.0000 = (1 + 0.08)"

the compound factor is 2.0000.

The compound factor for 8% per period over some unknown num-
ber of periods is 2.0000. Looking at the top panel, going down the 8%
interest rate column, we see that the factor closest to 2.0000 is nine
periods (compound factor = 1.9990). Therefore, it takes nine periods to
double your money if interest is compounded at 8% per period.

Consider another example. If you want to invest $1,000 for six peri-
ods, at what interest rate must the account pay compounded interest in
order for you to have $1,500 after six periods? We know

FV = PV(1+ )N
$1,500 = $1,000(1 +/)°
1.5000 = (1+4)°
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Therefore, the compound factor is 1.5. Using Exhibit 7.4, we see going
across the row corresponding to six periods that the compound factor is
1.5000 at (approximately) a 7% interest rate. Therefore, if you save
$1,000 in an account that provides 7% per period compounded interest
for 6 periods, you will have a balance of approximately $1,500 after six
periods.

To see how to use Exhibit 7.5, let’s find the discount factors for sev-
eral combinations of periods and interest rates. The discount factor for
ten periods and an interest rate of 5% per period is 0.6139. The dis-
count factor for five periods and an interest rate of 10% per period is
0.6209. The discount factor for three periods and an interest rate of 6%
per period is 0.8396. Just as we did for the compound factors, these dis-
count factors can be used to solve for N, given a value of the discount
factor and an interest rate, or to solve for the interest rate, given the
value for the discount factor and the number of discounting periods.

If we look at equations (7-1) and (7-5) and think about them for a
moment, it becomes apparent that inverting the values in one table pro-
duces the values in the other. For example, using the corresponding fac-
tors for N = 10 and r = 5%, we see this inverse relation:

Compound factor = 1/Discount factor
1.6289 = 1/0.6139

Likewise,

Discount factor = 1/Compound factor
0.6139 = 1/1.6289

The compound and discount factors are inversely related to one another
for any pair of N and i values.

Using a Financial Galculator
The financial math of discounting and compounding can also be per-
formed using a financial calculator. The basic idea is to input the known
values and let the calculator solve for the one unknown value—the
financial math is programmed into the calculator. To use a financial cal-
culator effectively, you need to understand how to input the known val-
ues. For example, in most financial calculators the present value is input
as a negative value. Consider using the financial calculator to solve the
following problem: You invest $5,000 today in an account that pays 8%
interest. What is the balance in the account at the end of five years?
The known values are the following: PV = $5,000, i = 8%, and N = 5.
The one unknown is the future value. Using several popular financial cal-
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culators, we can readily solve this problem to arrive at the answer of
$7,346.64:

Hewlett-Packard Hewlett-Packard Hewlett-Packard  Texas Instruments

10B 12C 17B BA-II Plus
5000 = PV 5000 CHS PV FIN TVM 5000 + PV
8 /YR 81 5000 + PV 81
SN Sn 8I%YR SN
FV FV SN FV
FV

DETERMINING THE UNKNOWN INTEREST RATE

As we saw earlier in our discussion of growth rates, we can rearrange
the basic equation to solve for i:

1/N

. [FV FV

i=N—-1=|—| -1
PV PV

As an example, suppose that the value of an investment today is
$100 and the expected value of the investment in five years is expected
to be $150. What is the annual rate of appreciation in value of this
investment over the five-year period?

= 3/1.5-1=0.0845 or 8.45% per year

As we saw earlier, we can approximate the interest rate using
Exhibit 7.4 or Exhibit 7.5. From the formulas for the present value and
future value, you can see that the compounding factor is the ratio of the
future value to the present value, whereas the discounting factor is the
ratio of the present value to the future value. That is,

Compounding factor = (1 + N = IF’_—‘\i

and
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Discounting factor = 1 : _ PV
8 T 1+ TFV
In this example,
FV PV

— = 1.500 and — = 0.6667
PV FV

In Exhibit 7.4, the factor closest to 1.5 in the row corresponding to five
periods is in the column for a 9% interest rate. In Exhibit 7.5, the factor
closest to 0.6667 in the row corresponding to five periods is in the 9%
interest rate column. Therefore, investing $100 today will produce $150
five years from now if the investment appreciates approximately 9% per
year, as before.

There are many applications in which managers need to determine
the rate of change in values over a period of time. If values are increas-
ing over time, we refer to the rate of change as the growth rate. To make
comparisons easier, we usually specify the growth rate as a rate per year.

For example, if we wish to determine the rate of growth in these val-
ues, we solve for the unknown interest rate. Consider the growth rate of
dividends for Bell Atlantic. Bell Atlantic paid dividends of $1.18 per
share in 1990 and $1.55 in 1998. We have dividends for two different
points in time: 1990 and 1998. Using equation (7-3), with 1990 divi-
dends as the present value, 1998 dividends as the future value, and N = 8:

Growth rate in Bell Atlantic’s dividends 1990-1998

= o235 g 3 46s%
S1.18

Therefore, Bell Atlantic’s dividends grew at a rate of almost 3.5% per
year over this eight-year period.

DETERMINING THE NUMBER OF COMPOUNDING PERIODS

Given the present and future values, calculating the number of periods when
we know the interest rate is a bit more complex than calculating the interest
rate when we know the number of periods. Nevertheless, we can develop an
equation for determining the number of periods, beginning with the valua-
tion formula given by equation (7-1) and rearranging to solve for N,
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_ InFV-InPV

In(1 +4) (7-6)

where In indicates the natural logarithm, which is the log of the base e.!

Suppose that the present value of an investment is $100 and you
wish to determine how long it will take for the investment to double in
value if the investment earns 6% per year, compounded annually:

N = In200-1In100 _ 5.2983 —4.6052
In1.06 0.0583
11.8885 or approximately 12 years

You’ll notice that we round off to the next whole period. To see
why, consider this last example. After 11.8885 years, we have doubled
our money if interest were paid 88.85% the way through the twelfth
year. But, we stated earlier that interest is paid at the end of each
period—not part of the way through. At the end of the eleventh year,
our investment is worth $189.93, and at the end of the twelfth year, our
investment is worth $201.22. So, our investment’s value doubles by the
twelfth period—with a little extra, $1.22.

The factors presented in Exhibits 7.4 and 7.5 can be used to
approximate the number of periods. The approach is similar to the way
we approximated the interest rate. The compounding factor in this
example is 2.0000 and the discounting factor is 0.5000 (that is, FV/PV =
2.0000 and PV/FV = 0.5000). Using Exhibit 7.4, following down the
column corresponding to the interest rate of 6%, the compound factor
closest to 2.0000 is for 12 periods. Likewise, using Exhibit 7.5, follow-
ing down the column corresponding to the interest rate of 6%, the dis-
count factor closest to 0.5000 is for 12 periods.

THE TIME VALUE OF A SERIES OF CASH FLOWS

Managers regularly need to determine the present or future value of a
series of cash flows rather than simply a single cash flow. The principles
of determining the future value or present value of a series of cash flows
are the same as for a single cash flow, yet the math becomes a bit more
cumbersome.

Suppose that the following deposits are made in a Thrifty Savings
and Loan account paying 5% interest, compounded annually:

!¢ is approximately equal to 2.718. The natural logarithm function can be found on
most calculators, usually indicated by “In”.
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Time when Deposit is Made ~ Amount of Deposit

Today $1,000
At the end of the first year 2,000
At the end of the second year 1,500

What is the balance in the savings account at the end of the second year
if no withdrawals are made and interest is paid annually?

Let’s simplify any problem like this by referring to today as the end
of period 0, and identifying the end of the first and each successive
period as 1, 2, 3, and so on. Represent each end-of-period cash flow as
“CF” with a subscript specifying the period to which it corresponds.
Thus, CF, is a cash flow today, CF,, is a cash flow at the end of period
10, and CF,s is a cash flow at the end of period 235, and so on.

Representing the information in our example using cash flow and
period notation:

Period Cash Flow End of Period Cash Flow

0 CF, $1,000
1 CF, $2,000
2 CF, $1,500

The future value of the series of cash flows at the end of the second
period is calculated as follows:

End of Period Number of Periods Compounding Future

Period Cash Flow Interest is Earned Factor Value
0 $1,000 2 1.1025 $1,102.50
1 2,000 1 1.0500 2,100.00
2 1,500 0 1.0000 1,500.00
$4,702.50

The last cash flow, $1,500, was deposited at the very end of the second
period—the point of time at which we wish to know the future value of
the series. Therefore, this deposit earns no interest. In more formal
terms, its future value is precisely equal to its present value.

Today, the end of period 0, the balance in the account is $1,000
since the first deposit is made but no interest has been earned. At the
end of period 1, the balance in the account is $3,050, made up of three
parts:
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1. the first deposit, $1,000
2. $50 interest on the first deposit
3. the second deposit, $2,000

The balance in the account at the end of period 2 is $4,702.50,
made up of five parts:

. the first deposit, $1,000

. the second deposit, $2,000

. the third deposit, $1,500

. $102.50 interest on the first deposit, $50 earned at the end of the first
period, $52.50 more earned at the end of the second period

5. $100 interest earned on the second deposit at the end of the second

period

AW -

These cash flows can also be represented in a time line. A time line is
used to help graphically depict and sort out each cash flow in a series.
The time line for this example is shown in Exhibit 7.6. From this exam-
ple, you can see that the future value of the entire series is the sum of
each of the compounded cash flows comprising the series. In much the
same way, we can determine the future value of a series comprising any
number of cash flows. And if we need to, we can determine the future
value of a number of cash flows before the end of the series.

For example, suppose you are planning to deposit $1,000 today and
at the end of each year for the next ten years in a savings account paying
5% interest annually. If you want to know the future value of this series
after four years, you compound each cash flow for the number of years
it takes to reach four years. That is, you compound the first cash flow
over four years, the second cash flow over three years, the third over
two years, the fourth over one year, and the fifth you don’t compound at
all because you will have just deposited it in the bank at the end of the
fourth year.

EXHBIT 7.6 Time Line for the Future Value of a Series of Uneven Cash Flows
Deposited to Earn 5% Compounded Interest Per Period

End of period 0 1 2
Time | i |
Cash flows CFy=%$1,000.00 CF1=$2,000.00 CF,=$1,500.00
= $2,000.00(1.05)= 2,100.00
= $1,000.00(1.05)? = 1,102.50

FV = $4,702.50
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To determine the present value of a series of future cash flows, each
cash flow is discounted back to the present, where the beginning of the
first period, today, is designated as 0. As an example, consider the
Thrifty Savings & Loan problem from a different angle. Instead of cal-
culating what the deposits and the interest on these deposits will be
worth in the future, let’s calculate the present value of the deposits. The
present value is what these future deposits are worth today.

In the series of cash flows of $1,000 today, $2,000 at the end of
period 1, and $1,500 at the end of period 2, each are discounted to the
present, 0, as follows:

End of Period  Number of Periods  Discount Present
Period Cash Flow of Discounting Factor Value
0 $1,000 0 1.00000 $1,000.00
1 $2,000 1 0.95238 1,904.76
2 $1,500 2 0.90703 1,360.54

FV = $4,265.30

The present value of the series is the sum of the present value of
these three cash flows, $4,265.30. For example, the $1,500 cash flow at
the end of period 2 is worth $1,428.57 at the end of the first period and
is worth $1,360.54 today.

The present value of a series of cash flows can be represented in
notation form as:

1 0 1 1 1 2 1 N
PV = CFO[E] +CF1[EJ +CF2[E] ++CFN(E]

For example, if there are cash flows today and at the end of periods 1
and 2, today’s cash flow is not discounted, the first period cash flow is
discounted one period, and the second period cash flow is discounted
two periods.

We can represent the present value of a series using summation
notation as shown below:

N t
1
PV = F,| — 7-7
! t;oc t[1+lj ( )

This equation tells us that the present value of a series of cash flows is
the sum of the products of each cash flow and its corresponding dis-
count factor.
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We can also use the cash flow program in a financial calculator to
solve for the present value of an uneven series of cash flows:

Hewlett-Packard Hewlett-Packard Hewlett-Packard Texas Instruments

10B 12C 17B BA-II Plus
1000 CFj 1000 CF, FIN CFLO CF
2000 CFj 2000 CFj 1000 INPUT 1000 ENTER
1500 CFj 1500 CFj 1 INPUT T 1 ENTER
5T/YR 5i 2000 INPUT T 2000 ENTER
B NPV f NPV 1 INPUT T 1 ENTER
1500 INPUT T 1500 ENTER
1 INPUT T 1 ENTER
CALC CPT NPV 5 I/Y T CPT
51%
NPV
Shortcuts: Annuities

There are valuation problems that require us to evaluate a series of level
cash flows—each cash flow is the same amount as the others—received
at regular intervals. Let’s suppose you expect to deposit $2,000 at the
end of each of the next four years (2000, 2001, 2002, and 2003) in an
account earning 8% compounded interest. How much will you have
available at the end of 2003, the fourth year?

As we just did for the future value of a series of uneven cash flows,
we can calculate the future value (as of the end of 2003) of each $2,000
deposit, compounding interest at 8 %:

FV = $2,000(1 + 0.08) + $2,000(1 + 0.08)* + $2,000(1 + 0.08)"

+$2,000(1 +0.08)°
= $2,519.40 + $2,332.80 + $2,160.00 + $2,000 = $9,012.20

Exhibit 7.7 shows the contribution of each deposit and the accumu-
lated interest at the end of each period.

B At the end of 1998, there is $2,000.00 in the account since you have
just made your first deposit.

B At the end of 1999, there is $4,160.00 in the account: two deposits of
$2,000 each, plus $160 interest (8% of $2,000).

B At the end of 2000, there is $6,492.80 in the account: three deposits of
$2,000.00 each, plus accumulated interest of $492.80 [$160.00 + (0.08
x $4,000) + (0.08 x $160)].
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EXHIBIT 7.7 Balance in an Account in which Deposits of $2,000 Each are Made
Each Year. The Balance in the Account Earns 8%.

510,000 7 pg1st deposit

$9,000 { m2nd deposit
$8.000 - m 3rd deposit
' O4th deposit
$7,000 1 @ Interest
$6,000 -
$5,000 4
$4,000 4
$3,000 -
$2,000 4
$1,000 4 .
$- . . | ‘
1 o) 3 4

End of period

Balance in the account

B At the end of the fourth year, you would have $9,012.20 available:
four deposits of $2,000 each, plus $1,012.20 accumulated interest
[$160.00 + $492.80 + (0.08 x $6,000) + (0.08 x ($160.00 + 492.80)].

Notice that in our calculations, each deposit of $2,000 is multiplied by
a factor that corresponds to an interest rate of 8% and the number of peri-
ods that the deposit has been in the savings account. Since the deposit of
$2,000 is common to each multiplication, we can simplify the math a bit by
multiplying the $2,000 by the sum of the factors to get the same answer:

FV = $2,000(1.2597) + $2,000(1.1664) + $2,000(1.0800)
+$2,000(1.0000) = $9,012.20

A series of cash flows of equal amount, occurring at even intervals is
referred to as an annuity. Determining the value of an annuity, whether
compounding or discounting, is simpler than valuing uneven cash flows.
If each CF, is equal (that is, all the cash flows are the same value) and
the first one occurs at the end of the first period (¢ = 1), we can express
the future value of the series as:

N
FV =Y CF1+)"""
t=1
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N is last and ¢ indicates the time period corresponding to a particular
cash flow, starting at 1 for an ordinary annuity. Since CF, is shorthand
for: CFy, CF,, CF3, . . ., CFy, and we know that CF{ = CF, = CF3=. ..
CFpp, let’s make things simple by using CF to indicate the same value for
the periodic cash flows. Rearranging the future value equation we get:

N
FV=CFY (1 +)N! (7-8)
t=1

This equation tells us that the future value of a level series of cash flows,
occurring at regular intervals beginning one period from today (notice
that ¢ starts at 1), is equal to the amount of cash flow multiplied by the
sum of the compound factors.

In a like manner, the equation for the present value of a series of
level cash flows beginning after one period simplifies to:

N 1 t N 1 t
PV =Y CF{H—J = CFtZ [T:j

t=1 =1

or

N

1
PV = CF
Eﬁ(lu)f

(7-9)

This equation tells us that the present value of an annuity is equal to the
amount of one cash flow multiplied by the sum of the discount factors.

Equations (7-8) and (7-9) are the valuation—future and present value—
formulas for an ordinary annuity. An ordinary annuity is a special form of
annuity, where the first cash flow occurs at the end of the first period.

To calculate the future value of an annuity we multiply the amount
of the annuity (that is, the amount of one periodic cash flow) by the sum
of the compound factors. The sum of these compounding factors for a
given interest rate, i, and number of periods, N, is referred to as the
future value annuity factor. Likewise, to calculate the present value of
an annuity we multiply one cash flow of the annuity by the sum of the
discount factors. The sum of the discounting factors for a given i and N
is referred to as the present value annuity factor.

Suppose you wish to determine the future value of a series of depos-
its of $1,000, deposited each year in the No Fault Vault Bank for five
years, with the first deposit made at the end of the first year. If the NFV
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Bank pays 5% interest on the balance in the account at the end of each
year and no withdrawals are made, what is the balance in the account at
the end of the five years?

Each $1,000 is deposited at a different time, so it contributes a differ-
ent amount to the future value. For example, the first deposit accumulates
interest for four periods, contributing $1,215.50 to the future value (at
the end of period 5), whereas the last deposit contributes only $1,000 to
the future value since it is deposited at exactly the point in time when we
are determining the future value, hence there is no interest on this deposit.

The future value of an annuity is the sum of the future value of each
deposit:

Amount of Number of Periods Compounding Future

Period Deposit Interest is Earned Factor Value
1 $1,000 4 1.2155 $1,215.50
2 1,000 3 1.1576 1,157.60
3 1,000 2 1.1025 1,102.50
4 1,000 1 1.0500 1,050.00
N 1,000 0 1.0000 1,000.00
Total 5.5256 $5,525.60

The future value of the series of $1,000 deposits, with interest com-
pounded at 5%, is $5,525.60. Since we know the value of one of the
level period flows is $1,000, and the future value of the annuity is
$5,525.60, and looking at the sum of the individual compounding fac-
tors, 5.5256, we can see that there is an easier way to calculate the
future value of an annuity. If the sum of the individual compounding
factors for a specific interest rate and a specific number of periods were
available, all we would have to do is multiply that sum by the value of
one cash flow to get the future value of the entire annuity.

In this example, the shortcut is multiplying the amount of the annu-
ity, $1,000, by the sum of the compounding factors, 5.5256:

FV = $1,000 x 5.5256 = $5,525.60

For large numbers of periods, summing the individual factors can be
a bit clumsy—with possibilities of errors along the way. An alternative
formula for the sum of the compound factors—that is, the future value
annuity factor—is:

1+HN-1
i

Future value annuity factor = (7-10)



172 FOUNDATIONS

In the last example, N =5 and i = 5%:

N
Future value annuity factor = (1 + 0.05)" -1 -1.2763 -1.000 = 55256
0.05 0.05

Let’s use the long method to find the present value of the series of
five deposits of $1,000 each, with the first deposit at the end of the first
period. Then we’ll do it using the shortcut method. The calculations are
similar to the future value of an ordinary annuity, except we are taking
each deposit back in time, instead of forward:

Amountof  Discounting  Discounting Present

Period Deposit Periods Factor Value
1 $1,000 1 0.9524 $952.40
2 1,000 2 0.9070 907.00
3 1,000 3 0.8638 863.80
4 1,000 4 0.8227 822.70
5 1,000 5 0.7835 783.50
Total 4.3294 $4,329.40

The present value of this series of five deposits is $4,329.40.
This same value is obtained by multiplying the annuity amount of
$1,000 by the sum of the discounting factors, 4.3294:

PV =$1,000 x 4.3294 = $4,329.40

Another, more convenient way of solving for the present value of an
annuity is to rewrite the factor as:

1- 1 <
(1+1)
i

Present value annuity factor = (7-11)

If there are many discount periods, this formula is a bit easier to calcu-
late. In our last example,

Wy
(1+0.05)°]  1-0.7835

= = 4.32
0.05 0.05 3293

Present value annuity factor =

which is different from the sum of the factors, 4.3294, due to rounding.
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We can turn this present value of an annuity problem around to
look at it from another angle. Suppose you borrow $4,329.40 at an
interest rate of 5% per period and are required to pay back this loan in
five installments (N = §): one payment per period for five periods, start-
ing one period from now. The payments are determined by equating the
present value with the product of the cash flow and the sum of the dis-
count factors:

PV

CF(sum of discount factors)
o1
/=1(1+0.05)

CF(0.9524 +0.9070 + 0.8638 + 0.8227 + 0.7835)
CF(4.3294)

CF

substituting the known present value,

$4,329.40 = CF(4.3294)

and rearranging to solve for the payment:

CF = $4,329.40/4.3290 = $1,000.00

We can convince ourselves that five installments of $1,000 each can
pay off the loan of $4,329.40 by carefully stepping through the calcula-
tion of interest and the reduction of the principal:

Beginning of Interest Reduction in
Periods (Principal Loan Balance End of Period
Loan Balance  Payment X 5%) (Payment — Interest) Loan Balance
$4,329.40 $1,000.00  $216.47 $783.53 $3,545.87
3,545.87 1,000.00 177.29 822.71 2,723.16
2,723.16 1,000.00 136.16 863.84 1,859.32
1,859.32 1,000.00 92.97 907.03 952.29
952.29 1,000.00 47.61 952.29*% 0

* The small difference between calculated reduction ($952.38) and reported reduc-
tion is due to rounding differences.

For example, the first payment of $1,000 is used to: (1) pay interest on
the loan at 5% ($4,329.40 x 0.05 = $216.47) and (2) pay down the princi-
pal or loan balance ($1,000.00 — 216.47 = $783.53 paid off). Each succes-
sive payment pays off a greater amount of the loan—as the principal
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amount of the loan is reduced, less of each payment goes to paying off
interest and more goes to reducing the loan principal. This analysis of the
repayment of a loan is referred to as loan amortization. Loan amortization
is the repayment of a loan with equal payments, over a specified period of
time. As we can see from the example of borrowing $4,329.40, each pay-
ment can be broken down into its interest and principal components.

Shortcuts: Tables and Calculators
Annuity factor tables simplify the task of valuing annuities. Exhibit 7.8 is a
table of future value of annuity factors for interest rates and periods from
1% to 20% and from 1 to 20 payments, respectively. Exhibit 7.9 is the cor-
responding table for present value of annuity factors. For example, the
future value annuity factor from Exhibit 7.8 for five periodic payments and
an interest rate of 10% is 6.1051 and the present value annuity factor from
Exhibit 7.9 for five periodic payments and an interest rate of 10% is 3.7908;
the factor for 10 periodic payments and an interest rate of 5% is 7.7217.
Like the tables of compound and discount factors, we can use the
annuity factor tables to solve for N (given i and the appropriate factor)
or for 7 (given N and the appropriate factor). Suppose that we deposit
$1,000 at the end of each year in an account that pays 6% compounded
annual interest. How many years must we make deposits in the account
to have a balance of $7,000? We can work this using the future value
annuity factor in Exhibit 7.8. We know that the future value is $7,000,
the interest rate is 6%, and the periodic payments are $1,000. We sub-
stitute this information into the formula for the future value of an annu-
ity and solve for the future value annuity factor:

N
FV = CF{E (1 +z')Nf}
t=1

where the term in brackets is the future value annuity factor. That is,

N
. N-t
Future value annuity factor = 2 (1+9)
t=1

Substituting the known future value and the known value of CF:

$7,000 = $1,000 (future value annuity factor)

we know that the future value annuity factor is 7.0000.
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Examining the future value annuity table for the 6% interest rate,
we don’t find a factor of 7.0000, but we do see one very close, 6.9753,
which corresponds to N = 6 payments. In this example, six payments of
$1,000 each year produces $7,000 at the end of the sixth year.

We can also use financial calculators to do the work. The present
value of the series of five $1,000 cash flows, using a 5% interest rate, is:

Hewlett-Packard Hewlett-Packard Hewlett-Packard  Texas Instruments

10B 12C 17B BA-II Plus
1000 PMT 1000 PMT FIN TVM 1000 PMT
SUYR Si 5000 PMT 51
SN Sn 51%YR SN
PV PV SN PV
PV

The future value of an annuity is calculated in a like manner.

VALUING CASH FLOWS WITH DIFFERENT TIME PATTERNS

Valuing a Perpetual Stream of Cash Flows
There are some circumstances where cash flows are expected to con-
tinue forever. For example, a corporation may promise to pay dividends
on preferred stock forever, or, a company may issue a bond that pays
interest every six months, forever. How do you value these cash flow
streams? Recall that when we calculated the present value of an annuity,
we took the amount of one cash flow and multiplied it by the sum of the
discount factors that corresponded to the interest rate and number of
payments. But what if the number of payments extends forever—into
infinity?

A series of cash flows that occur at regular intervals, forever, is a
perpetuity. Valuing a perpetual cash flow stream is just like valuing an
ordinary annuity. It looks like this:

1 1 1 2 1 3 1 oo
PV = CF1£1—+Z] + CFz[l_-l-l] + CF3(E) + ...+ CFw[l_-i-l]

Simplifying, recognizing that the cash flows CF, are the same in each
period, and using summation notation,
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o t
1
PV =CFY |—
v Ct21[1+i]

As the number of discounting periods approaches infinity, the summa-
tion approaches 1/i. To see why, consider the present value annuity factor
for an interest rate of 10%, as the number of payments goes from 1 to 200:

Number of Discounting Periods, N  Present Value Annuity Factor

1 0.9091
10 6.1446
40 9.7791

100 9.9993
200 9.9999

For greater numbers of payments, the factor approaches 10, or 1/0.10.
Therefore, the present value of a perpetual annuity is very close to:

_Cr
T

PV (7-12)

Suppose you are considering an investment that promises to pay
$100 each period forever, and the interest rate you can earn on alterna-
tive investments of similar risk is 5% per period. What are you willing
to pay today for this investment?

py = 3190 _ 65 500
0.05

Therefore, you would be willing to pay $2,000 today for this investment
to receive, in return, the promise of $100 each period forever.

Let’s look at the value of a perpetuity another way. Suppose that
you are given the opportunity to purchase an investment for $5,000 that
promises to pay $50 at the end of every period forever. What is the peri-
odic interest per period—the return—associated with this investment?

We know that the present value is PV = $5,000 and the periodic,
perpetual payment is CF = $50. Inserting these values into the formula
for the present value of a perpetuity:

$5,000 = LSL-S-Q
i
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Solving for i,

$50

i= $5.000 = 0.01or 1% per period

Therefore, an investment of $5,000 that generates $50 per period pro-
vides 1% compounded interest per period.

Valuing an Annuity Due

The ordinary annuity cash flow analysis assumes that cash flows occur
at the end of each period. However, there is another fairly common cash
flow pattern in which level cash flows occur at regular intervals, but the
first cash flow occurs immediately. This pattern of cash flows is called an
annuity due. For example, if you win the Florida Lottery Lotto grand
prize, you will receive your winnings in 20 installments (after taxes, of
course). The 20 installments are paid out annually, beginning immedi-
ately. The lottery winnings are therefore an annuity due.

Like the cash flows we have considered thus far, the future value of an
annuity due can be determined by calculating the future value of each cash
flow and summing them. And, the present value of an annuity due is deter-
mined in the same way as a present value of any stream of cash flows.

Let’s consider first an example of the future value of an annuity due,
comparing the values of an ordinary annuity and an annuity due, each
comprising three cash flows of $500, compounded at the interest rate of
4% per period. The calculation of the future value of both the ordinary
annuity and the annuity due at the end of three periods is:

Ordinary annuity Annuity due
3 3
FV = $500 3 (1+0.04)° ™" FVg, = $500 Y (1+0.04)

t=1 t=1

3-t+1

The future value of each of the $500 payments in the annuity due calcula-

tion is compounded for one more period than for the ordinary annuity.

For example, the first deposit of $500 earns interest for two periods in the

ordinary annuity situation [$500 (1 + 0.04)%], whereas the first $500 in

the annuity due case earns interest for three periods [$500 (1 + 0.04)3].
In general terms,

N
WN-t+1
FVge = CEY (140" "7

t=1

(7-13)
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which is equal to the future value of an ordinary annuity multiplied by a
factor of 1 + i:

FV4.e = CF[Future value annuity factor (ordinary) for N and i](1 + 4)

The present value of the annuity due is calculated in a similar man-
ner, adjusting the ordinary annuity formula for the different number of
discount periods:

N
1
PV, = CFY — (7-14)
t=1(1+17)

Since the cash flows in the annuity due situation are each discounted
one less period than the corresponding cash flows in the ordinary annu-
ity, the present value of the annuity due is greater than the present value
of the ordinary annuity for an equivalent amount and number of cash
flows. Like the future value an annuity due, we can specify the present
value in terms of the ordinary annuity factor:

PV, = CF[Present value annuity factor (ordinary) for N and #](1 + i)

Financial calculators make your calculations easier by automatically
adjusting the present or future value annuity factor if you specify the
“begin” or “due” mode. For example, if you are using the HP12C cal-
culator and want to calculate the future value of $500 to be received at
the beginning of each of three periods, you first put the calculator in the
annuity due mode [], then specify the cash flow (the $500), the

number of payments (3), and the interest rate (4%).

Valuing a Deferred Annuity
A deferred annuity has a stream of cash flows of equal amounts at regular
periods starting at some time after the end of the first period. When we cal-
culated the present value of an annuity, we brought a series of cash flows
back to the beginning of the first period—or, equivalently the end of the
period 0. With a deferred annuity, we determine the present value of the
ordinary annuity and then discount this present value to an earlier period.
To illustrate the calculation of the present value of an annuity due,
suppose you deposit $20,000 per year in an account for 10 years, start-
ing today, for a total of 10 deposits. What will be the balance in the
account at the end of 10 years if the balance in the account earns 5%
per year? The future value of this annuity due is:
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10
FVdue, 10 = $20,000 2 (1+ 0_05)10—t+1

t=1
B Future value annuity factor (ordinary)
B $20’000( for 10 periods and 5%
= $20,000(12.5779)(1 + 0.05) = $264,135.74

)(1 +0.05)

Suppose you want to deposit an amount today in an account such
that you can withdraw $5,000 per year for four years, with the first
withdrawal occurring five years from today. We can solve this problem
in two steps:

Step 1: Solve for the present value of the withdrawals.
Step 2: Discount this present value to the present.

The first step requires determining the present value of a four-cash flow
ordinary annuity of $5,000. This calculation provides the present value as
of the end of the fourth year (one period prior to the first withdrawal):

4
1

F=1(1+0.04)
= $5,000(present value annuity factor N =4, i =4%)
= $18,149.48

PV, = $5,000

This means that there must be a balance in the account of $18,149.48 at
the end of the fourth period to satisfy the withdrawals of $5,000 per
year for four years.

The second step requires discounting the $18,149.48—the savings
goal—to the present, providing the deposit today that produces the goal:

PV, = $18,149.48 _ ¢15 51425
(1+0.04)"

The balance in the account throughout the entire eight-year period is
shown in Exhibit 7.10, with the balance indicated both before and after
the $5,000 withdrawals.

Let’s look at a more complex deferred annuity. Consider making a
series of deposits, beginning today, to provide for a steady cash flow
beginning at some future time period. If interest is earned at a rate of
4% compounded per year, what amount must be deposited in a savings
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account each year for four years, starting today, so that $1,000 may be
withdrawn each year for five years, beginning five years from today? As
with any deferred annuity, we need to perform this calculation in steps:

Step 1: Calculate the present value of the $1,000 per year five-year
ordinary annuity as of the end of the fourth year:

The present value of the annuity deferred to the end of the
fourth period is
5
PV, = $1,000 ) !
Fo1(1+0.04)

Therefore, there must be $4,451.80 in the account at the end
of the fourth year to permit five $1,000 withdrawals at the end
of each of the years 5, 6, 7, 8, and 9.

Step 2: Calculate the cash flow needed to arrive at the future value of
that annuity due comprising four annual deposits earning 4%
compounded interest, starting today.

= $1,000(4.4518) = $4,451.80

EXHIBIT 7.10  Balance in the Account that Requires a Deposit Today (Year 0) that
Permits Withdrawals of $5,000 Each Starting at the End of Year 5

$20,000 -
u Withdrawal

$18,000 - Olnterest

$16,000 m End of year balance
$14,000 -
$12,000 -
$10,000 -
$8,000 4

$6,000 -

$4,000 -

Balance, interest, and withdrawal amounts

$2,000 -

$0 A

0 1 2 3 4 5 6 7 8
Year (Today = 0)
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The present value of the annuity at the end of the fourth
year, $4,451.80, is the future value of the annuity due of four
payments of an unknown amount. Using the formula for the
future value of an annuity due,

4
$4,451.80 = CF Y (1 +0.04)" " = CF(4.2465)(1.04)
t=1
and rearranging,

CF = $4,451.80/4.4164 = $1,008.02
Therefore, by depositing $1,008.02 today and the same
amount on the same date each of the next three years, we will
have a balance in the account of $4,451.80 at the end of the
fourth period. With this period 4 balance, we will be able to
withdraw $1,000 at the end of the following five periods.

THE CALCULATION OF INTEREST RATES

A common problem in finance is comparing alternative financing or invest-
ment opportunities when the interest rates are specified in a way that makes
it difficult to compare terms. The Truth in Savings Act requires institutions
to provide the annual percentage yield for savings accounts. As a result of
this law, consumers can compare the yields on different savings arrange-
ments. But this law does not apply beyond savings accounts. One invest-
ment may pay 10% interest compounded semiannually, whereas another
investment may pay 9% interest compounded daily. One financing arrange-
ment may require interest compounding quarterly, whereas another may
require interest compounding monthly. To compare investments or financ-
ing with different frequencies of compounding, we must first translate the
stated interest rates into a common basis. There are two ways to convert
interest rates stated over different time intervals so that they have a com-
mon basis: the annual percentage rate and the effective annual interest rate.

One obvious way to represent rates stated in various time intervals
on a common basis is to express them in the same unit of time—so we
annualize them. The annualized rate is the product of the stated rate of
interest per compound period and the number of compounding periods
in a year. Let 7 be the rate of interest per period and n be the number of
compounding periods in a year. The annualized rate, also referred to as
the nominal interest rate or the annual percentage rate (APR) is:

APR =ixn
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Consider the following example. Suppose the Lucky Break Loan
Company has simple loan terms: Repay the amount borrowed, plus
50%, in six months. Suppose you borrow $10,000 from Lucky. After
six months, you must pay back the $10,000 plus $5,000. The annual
percentage rate on financing with Lucky is the interest rate per period
(50% for six months) multiplied by the number of compound periods in
a year (two six-month periods in a year). For the Lucky Break financing
arrangement:

APR = 0.50x 2 =1.00 or 100% per year

But what if you cannot pay Lucky back after six months? Lucky will let
you off this time, but you must pay back the following at the end of the
next six months:

B the $10,000 borrowed,

B the $5,000 interest from the first six months, and

H the 50% of interest on both the unpaid $10,000 and the unpaid $5,000
interest ($15,000 (0.50) = $7,500).

So, at the end of the year, knowing what is good for you, you pay
off Lucky:

Amount of the original loan $10,000
Interest from first six months 5,000
Interest on second six months 7,500

Total payment at end of the year $22,500

Using the Lucky Break method of financing, you have to pay
$12,500 interest to borrow $10,000 for one year’s time. Because you
have to pay $12,500 interest to borrow $10,000 over one year’s time,
you pay not 100% interest, but rather 125% interest per year ($12,500/
$10,000 = 1.25 = 125%). What’s going on here? It looks like the APR in
the Lucky Break example ignores the compounding (interest on interest)
that takes place after the first six months. And that’s the way it is with
all APRs. The APR ignores the effect of compounding. Therefore, this
rate understates the true annual rate of interest if interest is com-
pounded at any time prior to the end of the year. Nevertheless, APR is
an acceptable method of disclosing interest on many lending arrange-
ments, since it is easy to understand and simple to compute. However,
because it ignores compounding, it is not the best way to convert inter-
est rates to a common basis.
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Effective versus Annualized Rates of Interest
Another way of converting stated interest rates to a common basis is the
effective rate of interest. The effective annual rate (EAR) is the true eco-
nomic return for a given time period—it takes into account the compound-
ing of interest—and is also referred to as the effective rate of interest.
Using our Lucky Break example, we see that we must pay $12,500
interest on the loan of $10,000 for one year. Effectively, we are paying
125% annual interest. Thus, 125% is the effective annual rate of interest.
In this example, we can easily work through the calculation of interest and
interest on interest. But for situations where interest is compounded more
frequently, we need a direct way to calculate the effective annual rate. We
can calculate it by resorting once again to our basic valuation equation:

FV=PV (1 +i)

Next, we consider that a return is the change in the value of an
investment over a period and an annual return is the change in value
over a year. Using our basic valuation equation, the relative change in
value is the difference between the future value and the present value,
divided by the present value:

FV-PV  PV(1+i)"
EAR = =
PV PV

Canceling PV from both the numerator and the denominator,
EAR = (1 +4)"—-1 (7-15)

Let’s look how the EAR is affected by the compounding. Suppose
that the Safe Savings and Loan promises to pay 6% interest on accounts,
compounded annually. Since interest is paid once, at the end of the year,
the effective annual return, EAR, is 6%. If the 6% interest is paid on a
semiannual basis—3% every six months—the effective annual return is
larger than 6% since interest is earned on the 3% interest earned at the
end of the first six months. In this case, to calculate the EAR, the interest
rate per compounding period—six months—is 0.03 (that is, 0.06/2) and
the number of compounding periods in an annual period is 2:

EAR = (1 +0.03)> -1 =1.0609 — 1 = 0.0609 or 6.09%

Extending this example to the case of quarterly compounding with a
nominal interest rate of 6%, we first calculate the interest rate per period,
i, and the number of compounding periods in a year, #:
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i
n

0.06/4 = 0.015 per quarter
4 quarters in a year

The EAR is:
FAR = (1 +0.015)* -1 =1.0614 -1 = 0.0614 or 6.14%

As we saw earlier in this chapter, the extreme frequency of com-
pounding is continuous compounding. Continuous compounding is when
interest is compounded at the smallest possible increment of time. In con-
tinuous compounding, the rate per period becomes extremely small:

; _ APR

(o]

And the number of compounding periods in a year, 7, is infinite. The
EAR is therefore:

EAR = "R -1 (7-16)
where e is the natural logarithmic base.
For the stated 6% annual interest rate compounded continuously,
the EAR is:
EAR = %% - 1=1.0618 - 1 = 0.0618 or 6.18%
The relation between the frequency of compounding for a given stated

rate and the effective annual rate of interest for this example indicates that
the greater the frequency of compounding, the greater the EAR.

Frequency of Compounding Calculation Effective Annual Rate
Annual (1 +0.060)' — 1 6.00%
Semiannual (1+0.030)2 -1 6.09%
Quarterly (1+0.015)*-1 6.14%
Continuous 000 1 6.18%

Figuring out the effective annual rate is useful when comparing
interest rates for different investments. It doesn’t make sense to compare
the APRs for different investments having a different frequency of com-
pounding within a year. But since many investments have returns stated
in terms of APRs, we need to understand how to work with them.
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To illustrate how to calculate effective annual rates, consider the rates
offered by two banks, Bank A and Bank B. Bank A offers 9.2% com-
pounded semiannually and Bank B other offers 9% compounded daily.
We can compare these rates using the EARs. Which bank offers the high-
est interest rate? The effective annual rate for Bank A is (1 + 0.046)> -1 =
9.4%. The effective annual rate for Bank B is (1 + 0.000247)%% — 1 =
9.42%. Therefore, Bank B offers the higher interest rate.

SUMMARY

B We can translate a present value into a value in the future through
compounding. We can translate a future value into an equivalent value
today through discounting. Financial mathematics consists of the
mathematical tools we use to perform compounding and discounting.

® The basic valuation equation, FV = PV (1 + )N, is used to translate
present values into future values and to translate future values into
present values. This basic relationship includes interest compounding—
that is, interest earnings on interest already earned.

B Using the basic valuation equation, we can translate any number of
cash flows into a present or future value. When faced with a series of
cash flows, we must value each cash flow individually, and then sum
these individual values to arrive at the present value of the future value
of the series. Our work can be cut a bit shorter if these cash flows are
equal and occur at periodic intervals of time, referred to as an annuity.

B Tables containing present value factors, future value factors, present
value annuity factors, and future value annuity factors can be used to
reduce the computations involved in financial math.

B We can use financial mathematics to value many different patterns of
cash flows, including perpetuities, annuity due, and deferred annuities.
Applying the tools to these different patterns of cash flows requires us
to take care in specifying the timing of the various cash flows.

B If the interest on alternative investments is stated in different terms, we
can put these interest rates on a common basis so that we can deter-
mine the best alternative.

B Typically we specify an interest rate on an annual basis, using either the
annual percentage rate or the effective annual rate. The latter method is
preferred since it takes into consideration the compounding of interest
within a year.

W Effective rates on loans are calculated like annual percentage yields on
savings accounts, by calculating the periodic rate and translating it into
an effective annual rate.
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QUESTIONS

1. If you are offered two investments, one that pays 5% simple interest
per year and one that pays 5% compound interest per year, which
would you choose? Why?

2. Suppose you make a deposit today in a bank account that pays com-
pounded interest annually. After one year, the balance in the
account has grown.

a. What has caused it to grow?
b. After two years, the balance in the account has grown even more.
What has caused the balance to increase during the second year?

3. The Florida lottery pays out winnings, after taxes, on the basis of 20
equal annual installments, providing the first installment at the time
that the winning ticket is turned in.

a. What type of cash flow pattern is the distribution of lottery winnings?
b. How would you value such winnings?

4. Rent is typically paid at the first of each month. What pattern of
cash flows, an ordinary annuity or an annuity due, does a rental
agreement follow?

5. a. Under what conditions does the effective annual rate of interest

(EAR) differ from the annual percentage rate (APR)?
b. As the frequency of compounding increases within the annual period,
what happens to the relation between the EAR and the APR?

6. Using the appropriate table, find the compound factor for each of
the following combinations of interest rate per period and number
of compounding periods:

Number of Periods Interest Rate per Period Compound Factor
2 2%
4 3%
3 4%
6 8%
8 6%

7. Using the appropriate table, find the discount factor for each of the
following combinations of interest rate per period and number of
discounting periods:

Number of Periods  Interest Rate Per Period Discount Factor

2 2%
4 3%
3 4%
6 8%
8 6%
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8.

10.

11.

12.

Using the appropriate table, find the future value annuity factor for
each of the following combinations of interest rate per period and
number of payments:

Number of Payments Interest Rate Per Period Future Value Annuity Factor

2 2%
4 3%
3 4%
6 8%
8 6%

. Using the appropriate table, find the present value annuity factor for

each of the following combinations of interest rate per period and
number of payments:

Number of Payments Interest Rate Per Period Present Value Annuity Factor

2 2%
4 3%
3 4%
6 8%
8 6%

Using an 8% compounded interest rate per period, calculate the

future value of a $100 investment:

a. one period into the future.

b. two periods into the future.

c. three periods into the future.

d. four periods into the future.

e. five periods into the future.

f. 40 periods into the future.

Suppose you deposit $1,000 into a savings account that earns inter-

est at the rate of 4%, compounded annually. What would be the

balance in the account:

a. after two years?

b. after four years?

c. after six years?

d. after 20 years?

If you deposit $10,000 in an account that pays 6% compounded

interest per period, assuming no withdrawals:

a. What will be the balance in the account after two periods?

b. After the two periods, how much interest has been paid on the
principal amount?

c. After the two periods, how much interest has been paid on interest?
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13. Using an 8% compounded interest rate, calculate the present value
of $100 to be received:

a. one period into the future.
b. two periods into the future.
c. three periods into the future.
d. four periods into the future.
e. five periods into the future.
f. 40 periods into the future.

14. Ted wants to borrow from Fred. Ted is confident that he will have
$1,000 available to pay off Fred in two years. How much will Fred
be willing to lend to Ted in return for $1,000 two years from now if
he uses a compounded interest rate per year of:
a.5%?b.10%? c. 15%?

15. How much would you have to deposit into a savings account that
earns 2% interest compounded quarterly, to have a balance of
$2,000 at the end of four years, if you make no withdrawals?

16. What is the present value of $5,000 to be received five years from now,
if the nominal annual interest rate (APR) is 12% and interest is com-
pounded: a. annually? b. semiannually? c. quarterly? d. monthly?

17. Calculate the future value at the end of the second period of this
series of end-of-period cash flows, using an interest rate of 10%
compounded per period:

Period End of Period Cash Flow

0 $100
1 200
2 400

18. An investor is considering the purchase of an investment at the end
of Year 0 that will yield the following cash flows:

Year End of Year Cash Flow

Year 1 $2,000
Year 2 $3,000
Year 3 $4,000
Year 4 $5,000

If the appropriate discount rate for this investment is 10%, what
will this investor be willing to pay for this investment?

19. Calculate the present value (that is, the value at the end of period 0)
of the following series of end of period cash flows:
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20.

21.

22

23.

24.

25.

26.

27.

28.

29.

Period End of Period Cash Flow

0 $100
1 200
2 400

Suppose that an investment promises to provide the following cash flows:

Year End of Year Cash Flow

Year 1 $0
Year 2 $1,000
Year 3 $0
Year 4 -$1,000

If interest is compounded annually at 5%, what is the value of the
investment at the end of: a. Year 1?2 b. Year 0?

Calculate the future value at the end of the third period an ordinary
annuity consisting of three cash flows of $2,000 each. Use a 5% rate
of interest per period.

. What is the present value of $10 to be received each period, forever,

if the interest rate is 6%?

If an investor is willing to pay $40 today to receive $2 every year
forever, what is this investor’s opportunity cost used to value this
investment?

Calculate the present value of an annuity due consisting of three
cash flows of $1,000 each, each one year apart. Use a 6% com-
pounded interest rate per year.

Calculate the future value at the end of the third period of an annu-
ity due consisting of three cash flows of $1,000 each, each one year
apart. Use a 6% compounded interest rate per year.

Suppose that you have won the Florida Lotto worth $18 million.
Further suppose that the State of Florida will pay you the winnings
in 20 annual installments, starting immediately, of $900,000 each.
If your opportunity cost is 10%, what is the value today of these 20
installments?

Calculate the required deposit to be made today so that a series of
ten withdrawals of $1,000 each can be made beginning five years
from today. Assume an interest rate of 5% per period on end of
period balances.

How much would you need to deposit today so that you can with-
draw $4,000 per year for ten years, starting three years from today?
Suppose you wish to invest $2,000 today so that you have $4,000
six years from now. What must the compounded annual interest
rate be in order to achieve your goal?
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30. The Bert and Ernie Bathtub Company is planning to finance a new
truck with a loan of $20,000. This loan requires the company to
pay five end-of-year-installments of $5,276 each. What is the effec-
tive annual interest rate that the company is paying for its new truck
financing?

31. If interest is earned at the rate of 5%, compounded annually, how
long will it take an investment of $10,000 to grow to:

a. $15,000? b. $20,000? c. $30,000?

32. If interest is earned at the rate of 5%, compounded annually, how
long would it take an investment to:
a. double in value? b. triple in value?

33. Suppose you invest $2,500 today. How long would it take to grow
to $5,000 if interest is compounded at the rate of 4% per quarter?

34. If interest is paid at a rate of 5% per quarter, what is the:

a. annual percentage rate? b. effective annual rate?

35. L. Shark is willing to lend you $10,000 for three months. At the end
of six months, L. Shark requires you to repay the $10,000, plus 50%.
a. What is the length of the compounding period?

b. What is the rate of interest per compounding period?

c. What is the annual percentage rate associated with L. Shark’s
lending activities?

d. What is the effective annual rate of interest associated with L.
Shark’s lending activities?

36. The Consistent Savings and Loan is designing a new account that
pays interest quarterly. It wishes to pay, effectively, 16% per year on
this account. Consistent desires to advertise the annual percentage
rate on this new account, instead of the effective rate, since its com-
petitors state their interest on an annualized basis. What is the APR
that corresponds to an effective rate of 16% for this new account?

37. Which of the following financing arrangements offers the lowest
cost of credit on an effective annual basis?

a. Simple interest loan of 15% per year.

b. Trade credit, on terms 1/10, net 40, paying on the net day.

c. Pawn shop credit, on terms 25%, payable after 50 days.

d. A bank loan with a nominal interest of 14%, with interest com-
pounded monthly.

38. Ken invested $6,000 in an a savings account that pays interest at the
rate of 1% per quarter. At the end of five years, Ken withdraws only
the interest. How much does he withdraw?

39. The ABC Company wished to invest a sum of money today in an
investment that grows at the rate of 12% per year, so that it may
withdraw $1,000 at the end of every year for the next ten years.
How much must be invested?
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here are a number of factors that affect a stock’s price and its value to

investors. The financial manager regularly has to figure out whether a
particular investment is good or bad. A good investment will enhance
shareholder wealth. A bad one won’t. To decide whether an investment is
good or bad, the manager must determine whether the benefits from the
investment—often expected in future periods—will outweigh its costs.

To make the best investment decisions, the financial manager must
also consider the way the investment is financed. If the firm takes on
more debt, is this harmful to shareholders? If the firm issues more shares
of equity, how does this affect the value of equity? Furthermore, recog-
nizing that the value of equity is the difference between the value of the
firm’s assets and its debt obligations, we must be aware of how debt
securities are valued as well.

Valuation compares the benefits of a future investment decision with
its cost. Another way of evaluating an investment is to answer the ques-
tion: Given its cost and its expected future benefits, what return will a
particular investment provide? In this chapter we focus on the principles
of valuation and how to calculate the return on investments. In the next
chapter we focus on the valuation of stocks and bonds.

PRINCIPLES OF ASSET VALUATION

Suppose you are offered the following investment opportunity by a
company: Lend the company $90 today, and you will be paid $100 one

195
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year from today by the company. Whether or not this is a good invest-
ment depends on:

B what you could have done with your $90 instead of investing it with
the company, and
B how certain you are that the company will pay the $100 in one year.

If your other opportunities with the same amount of uncertainty pro-
vide a return of 10%, is this loan a good investment? There are two
ways to evaluate this.

First, you can figure out what you could have wound up with after
one year, investing your $90 at 10%:

Value at the end of one year = $90 + 10% of $90
= $90(1 +0.10) = $99

Since the $100 promised is more than $99, you are better off with the
investment offered by the company.

Another way of looking at this is to figure out what the $100 prom-
ised in the future is worth today. To calculate its present value, we must
discount the $100 at some rate. The rate we’ll use is the opportunity
cost of funds, which in this case is 10%:

Value today of $100 in one year = _ 8100 $90.91

(1+0.10)"

This means that you consider $90.91 today to be worth the same as
$100 in one year. In other words, if you invested $90.91 today in an
investment that yields 10%, you end up with $100 in one year. Since
today’s value of the receipt of $100 in the future is $90.91 and it only
costs $90 to get into this deal, the investment is attractive: it costs less
than what you have determined it is worth.

Since there are two ways to look at this—through its future value or
through its present value—which way should you go? While both
approaches get you to the same decision, the approach in terms of the
present value of the investment is usually easier.

Let’s look at another example. Suppose you have an opportunity to
buy an asset expected to give you $500 in one year and $600 in two
years. If your other investment opportunities with the same amount of
risk give you a return of 5% a year, how much are you willing to pay
today to get these two future receipts?
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We can figure this out by discounting the $500 in year 1 at 5% and
$600 in year 2 at 5%:
$500 + $600

(1+0.05)"  (1+0.05)
= $476.19 + $544.22 = $1,020.41

Present value of an investment =

This investment is worth $1,020.41 today, so you will be willing to pay
$1,020.41 or less for this investment:

M if you pay more than $1,020.41, you get a return of less than 5%;
M if you pay less than $1,020.41 you get a return of more than 5%; and,
M if you pay $1,020.41 you get a return of 5%.

Suppose you are evaluating an investment that promises $10 every
year forever. The value of this investment is the present value of the
stream of $10 to be received each year to infinity where each $10 is dis-
counted at the appropriate number of years at some annual rate i:

Present value of an investment

__$10 810 810 810

A+t A+ A+’ (1+i)°

which we can write in shorthand notation using summation notation as:

Present value of an investment =

$10 =510 1

r=1(1+4) r=1(1+i)

Or, since the last term is equal to 1/i, we can rewrite the present value of
this perpetual stream as:

Present value of investment = $10 (1/7) = $10/:

If the discount rate to translate this future stream into a present value is
10%, the value of the investment is $100:

Present value of investment = $10 (1/0.10) = $10/0.10 = $100

The 10% is the discount rate, also referred to as the capitalization rate,
for the future cash flows comprising this stream. Let’s look at this
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investment from another angle: If you consider the investment to be
worth $100 today, you are capitalizing—translating future flows into a
present value—the future cash flows at 10% per year.

As you see from these examples, the value of an investment depends on:

1. the amount and timing of the future cash flows, and
2. the discount rate used to translate these future cash flows into a value
today.

This discount rate represents how much an investor is willing to pay
today for the right to receive a future cash flow. Or, to put it another
way, the discount rate is the rate of return the investor requires on an
investment, given the price he or she is willing to pay for its expected
future cash flow.

We can generalize this relationship a bit more. Let CF, represent the
cash flow from the investment in period ¢, so that CF is the cash flow at
the end of period 1, CF, is the cash flow at the end of period 2, and so
on, until the last cash flow at the end of period N, CFy. If the invest-
ment produces cash flows for N periods and the discount rate is 7, the
value of the investment—the present value—is:

Present value of an investment
CF CF CF CF
= LI 2 4 S —N
A+ A+)> (A1+i) 1+

which we can write more compactly as:

N
. CF,
Present Value Of an mvestment =

t=l(1+i)t

In the special case where the cash flows are all equal, we can sim-
plify this by letting CF represent each cash flow and use CF in place of
CFq, CF,, and so on. The valuation relation becomes:

N
CF_ _ CFY 1
i=1(1+1) i=1(1+1)

Present value of an investment =

which we can write in terms of the annuity factor,



Principles of Asset Valuation and Investment Returns 199

Present value of an investment = CF(Present value annuity factor)

If the cash flow stream is level and is promised each period forever,
N is infinite. As the number of future periods approaches infinity, the
present value annuity factor approaches 1/i. Therefore, the present
value of a perpetual stream of cash flows is equal to:

. . CF
Present value of an investment with a perpetual cash flow = —
i

Whether we are talking about a single future cash flow, a series of
level cash flows, a series of cash flows having different amounts, or a
perpetual series of cash flows, to determine its present value we need to
know:

B the amount and timing of the future cash flows, and
B the discount rate that reflects the uncertainty of these cash flows.

The Role of the Marketplace in the Valuation of Assets

If you are faced with a decision whether to make a particular invest-
ment, you figure out what it is worth to you—its value—and compare it
with what it will cost you. If the investment costs less than you think it
is worth, you will buy it; if it costs more than you think it is worth, you
will not buy it.

Now suppose several people are considering buying the same, one-
of-a-kind asset. Each potential investor evaluates whether the asset is
priced at more or less than what he or she thinks it is worth by making
this comparison and either buying or selling the asset based on whether
they think it is over- or underpriced, the buyers and sellers determine its
price.

Let’s see how this works. Three investors, A, B, and C, have an
opportunity to buy an asset expected to generate $100 each period for-
ever. This is a perpetuity whose value is the ratio of the $100 to the dis-
count rate. If each investor thinks that this asset represents an
investment that has a different amount of risk, they each will use a dif-
ferent discount rate to value it. If investors are risk averse—they do not
like risk—they will value an asset using a higher discount rate the more
uncertain they are about the future cash flows.

Suppose:
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Investor  uses the discount rate ... and values the asset as...
A 8.0% $1,250
B 10.0% $1,000
C 12.5% $800

And suppose the asset is owned by Investor C who has been looking at
alternative investment opportunities with similar risk that offer a return
of 12.5% and as a result figures that the asset is worth only $800. Both
Investors A and B would be interested in buying it from C for more than
$800 and C would be willing to sell it for more than $800. Since both A
and B want this asset, they would bid for it.

So what is the market price of the asset? If its price is $1,000, Inves-
tor B would be indifferent between this asset and his other investments
of similar risk. At $1,000, Investor A would still think it is underpriced
and want to buy it. So the price is bid up to reflect the highest value
investors are willing to pay: $1,250. If Investor A buys the asset for
$1,250, he gets a return of 8%, which is what he thinks is appropriate
given his assessment of the asset’s risk.

What makes this process work is the desire of investors to exploit
profitable opportunities: C to sell it for more than she thinks it is worth
and A and B to buy it for less than they think it is worth. If we assume
that investors are interested in maximizing their wealth, those investors
thinking an asset is overpriced will want to sell it and those thinking it is
underpriced will want to buy it.

Buyers and sellers will continue to buy and sell until they have
exhausted what they believe are all the profitable opportunities. When
that happens, the assets are neither over- or underpriced. This point
where buying and selling is in balance is referred to as a market equilib-
rium. The price of an asset is determined by the investor with the high-
est valuation of the asset. If the price of an asset is above or below its
market equilibrium price, investors will buy and sell it until its price is
the market equilibrium price.

As long as an asset can be traded without any restrictions in a mar-
ket, buying and selling will determine its price. However, if there is a
barrier to trading—such as a limit on the quantity that can be sold—this
trading is inhibited and the asset’s price will not reflect the valuation of
the highest valuer.

In addition, if there are costs to trading—such as a fee each time a
trade is made—investors will figure the costs into their bidding. For
example, if there is a $100 fee to buy the asset, the most Investor A
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would be willing to pay is $1,150 and the most Investor B would be
willing to pay is $900, considering there is a $100 fee to buy it.

RETURNS ON INVESTMENTS

As we have seen, whether investors are willing to make an investment,
and the price they are willing to pay, depends on the return they expect.
A return, the benefit an investor receives from an investment, can be in
the form of:

M a change the in the value of the asset—it’s appreciation or depreciation,

M a cash flow from the investment, such as a dividend or an interest pay-
ment, or

B both a cash flow and a change in value.

The return on an investment is also referred to as the yield. We saw the
role of the yield in the value of an asset. Now let’s see how to calculate
returns on different investments.

Return on Investments with No Intermediate Cash Flows

Let’s start by looking at an investment that involves no cash flows other
than its purchase and then its sale. Suppose you bought a comic book in
1991 for the cover price of $1.00. In 2001, this comic book, in mint
condition, was worth $3.00. If you sold at this time, your return on
your investment would have been:

Return on investment = (Sales price — cost)/cost = ($3.00 — $1)/$1 = 200%

Before any commission by the comic book dealer, you have made a
return of 200% over the ten years.

Because different investments have different lives, or are valued at
different points in their lives, we will need to put their yields on some
common basis to compare them. The most common way of reporting a
return or yield is on an annual basis, expressed as the average annual
return per year. We can translate the six-year return on our comic book
investment into a return per year given the following:

Future value (sale price) = FV = $3.00
Present value (cost) = PV = $1.00
Number of periods = N = 10 years
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We can represent the return over the six years on a per year basis.
Let i be the annual return on the investment. Using the basic valuation
equation, where FV is the future value, PV is the present value, N is the
number of compounding periods, and r is the interest rate per period:

FV=PV(1+iN
$3.00 = $1.00 (1 + §)'°
solving for 7,
(1+)1°=93/$1

Taking the tenth root of both sides:

1+i=10/33/81 = 10/3 = 3%1° = 1.1161

and therefore 7 is equal to 1.1161 -1 = 0.1161.

The annual return is 11.61%. Holding onto the comic book for ten
years provided an average return of 11.61% per year. Another name for
this return is the internal rate of return (IRR).

The average annual return on an investment is the geometric aver-
age, not the arithmetic average. What’s the difference? Compounding.
Suppose today you invest $100 that will earn 5% per year for two
years. After two years your investment is worth $100 (1 + 0.05)% =
$110.25. You have earned $10.25 or 10.25% over two years. But what
have you earned per year? Five percent, which happens, not coinciden-
tally, to be the geometric average return:

A%
BV 4
APV
$110.25
= 1 = 210251
3/$100.00

1.05-1 = 5%

Geometric average annual return

The arithmetic average annual return is:

$10.25/$100.00
2

=513%

Arithmetic average annual return =
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But the arithmetic average ignores any compounding! It says that we
earn 5.13% of $100 in the first year, 5.13% in the second year, and do
not earn interest on interest during the second period.

If we want to compare investments that have different time horizons
and different frequencies of compounding, we need to place returns on a
common basis. Since the geometric average gives us a return that con-
siders compounding, this is the average we can compare meaningfully.
So, when we refer to the average annual return or average annual yield,
we are talking about the average that considers compounding: the geo-
metric average.

Return on Investments with Even Cash Flows

For the comic book, we calculated a return that was derived solely from
the appreciation in value. Now let’s look at an example where the return
is derived solely from a stream of cash inflows.

Suppose you buy an investment for $10,000 that promises to pay
$4,000 per year for three years, beginning one year from the date you buy
it. The return on this investment is the discount rate that equates its cost,
$10,000, with the benefits it produces—the three cash inflows of $4,000
each—considering the time value of money. This is a present value prob-
lem. We use CF, to indicate the cash flow at the end of period :

Present value (cost of investment) = PV = $10,000
Cash flow at the end of the first year = CF; = $4,000
Cash flow at the end of the second year = CF, = $4,000
Cash flow at the end of the third year = CF3 = $4,000

The return is the value of 7 that solves:

CF CF CF
PV = ! + 2 + 3

A+ A+)* A+’

Inserting the known values,

$4,000 + $4,000 + $4,000

$10,000 =
A+t A+ 1+

Because the cash flows are level, we can represent this equation in sum-
mation form:
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3 3
§10,000 = 3 34000 _ g4 0905 !
r=1(1+4) i=1(1+4)
Recognizing that

3
1

t=l(1+i)t

is the present value annuity factor for three periods and some unknown
i, the equation becomes:

$10,000 = $4,000(Present value annuity factor for N =3 and i = ?)
We can calculate i either by:
1. trial and error,
2. using present value of annuity factors from a table of factors, or

3. using a financial calculator.

Using a financial calculator,

Hewlett-Packard Hewlett-Packard Hewlett-Packard  Texas Instruments

10B 12C 17B BA-II Plus
10000 + PV 10000 CHS PV FIN TVM 10000 + PV
4000 PMT 4000 PMT 10000 + PV 4000 PMT
3N 3n 4000 PMT 3N
I/YR i 3N I
1% YR

The value of 7 that solves this equation is i = 0.09701 or 9.701% per
period. So, we say that this investment yields 9.701% per year.

Return on Investments with Uneven Cash Flows

If we are calculating a return on an investment from a change in the
value of an investment, we can use the basic valuation equation to
determine the return on the investment. If we are calculating a return on
an investment that produces even cash flows throughout its life, we can
use the annuity shortcut to figure out its return. But it is more difficult
to calculate the return when the cash flows are neither the same amount
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each period nor a single lump sum. If an investment produces cash flows
in different amounts, there are only two ways to solve for i:

1. trial and error, or
2. using a financial calculator.

Suppose you are offered an investment costing $10,000 that prom-
ises cash flows of $1,000 after one year, $2,000 after two years, and
returns the original $10,000 at the end of the second year. The return on
this investment is the rate 7 that solves:

$1,000 , $2,000 _ $10,000
A+d' A+ A+’

$10,000 =

Combining the cash flows that occur at the end of the second year,

$1,000 4 $12,000

$10,000 =
A+ (1+)?

The discount rate that solves this problem is 14.66% per year, the
annual return on this investment.

Hewlett-Packard Hewlett-Packard  Hewlett-Packard Texas Instruments
10B 12C 17B BA-II Plus
10000 + CFj 10000 CHS CF, FIN CFLO CF
1000 CFj 1000 CFj FLOW(0)=? 10000+ CF 10000 + ENTER
12000 CFj 12000 CFj INPUT T 1 ENTER
O IRR f IRR FLOW(1)=? 1000 T 1000 ENTER
INPUT T 1 ENTER
#TIMES(1)=1 T 12000 ENTER
INPUT T 1 ENTER
FLOW(2)=? 12000 CPT IRR
INPUT
#TIMES(1)=1
INPUT
EXIT CALC IRR%

The Reinvestment Assumption

The discount rate that equates an investment’s initial cost with value of
the future cash flows it produces is the internal rate of return. The inter-
nal rate of return is aptly named since we are assuming that the cash
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inflows are reinvested at the same return as the rest of the investment—
its internal return.

How does this reinvestment work? Let’s look again at the preceding
problem. Suppose that instead of reinvesting the $1,000 you received
after the first year, you place it under your mattress, where it earns noth-
ing. The total value of the cash flows at the end of the second year is:

Year  Cash Flow Value at the End of the Second Year

1 $1,000 $1,000
2 12,000 12,000
Total $13,000

This reinvestment strategy provides you $13,000 at the end of the sec-
ond year. The effective annual return on your investment—what you earn
considering compounding—is calculated from the basic valuation equation:

FV=PV (1 +i)N
Substituting the known values of FV, PV, and N,
$13,000 = $10,000 (1 + i)*

2 _ $13,000 _

= 1.3000
$10,000

(1+19)

therefore,
i=,1.3000 —1=0.1402 or 14.02% per year

By stuffing your first year’s end-of-period cash flow into a mattress,
where it earns no interest during the second year, your return is
14.02%.

If, instead of the mattress, you invested the $1,000 for the one year
at 10%, what would be the return on your total investment?

Cash Value at the End
Year Flow of the Second Year

1 $1,000 $1,100 < $1,000 invested one period at 10%
2 $12,000 12,000
Total $13,100
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In this case, the return on your investment is:

i= w —1=14.46% per year
$10,000

which is larger than mattress stuffing because the $1,000 earns $100 of
interest during the second period.
But suppose you reinvest this $1,000 at a return = 14.66%?

Cash Value at the End
Year Flow  of the Second Year

1 $1,000 $1,147 < $1,000 invested one period at 14.66%
2 $12,000 12,000
Total $13,147

io 313147 01466 or 14.66%
A $10,000

In this case, the return on your investment is 14.66 %, the IRR!

When we solve for the internal rate of return, whether by trial and
error, annuity tables, or the financial calculator, we are assuming that
the cash flows are reinvested at the same rate as the rate of the invest-
ment that generated those cash flows. This is true whether we are calcu-
lating yields on stocks, bonds, comic books, or any other investment.

If we assume the cash flows are reinvested at a different return, the
return on the investment is referred to as the modified internal rate of
return (MIRR). For example, assuming reinvestment of the cash inflows
at 10% provides us with a modified internal rate of return of 14.46%,
which is less than the internal rate of return, 14.66%.

SUMMARY

B The value of any asset today depends on its expected future cash flows.
These future cash flows may be a level, perpetual stream (as in the case
of a preferred stock), a growing stream of cash flows (as in the case of
many common stocks), or a series of uneven cash flows (as in the case
of a bond).

B No matter the pattern of future cash flows, the basic valuation of these
flows is the same: Each future cash flow is discounted to the present at
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an interest rate that reflects both the time value of money and the
uncertainty of the cash flow.

B Prices of assets are determined in a market. A market is in equilibrium
if there is a balance between buying and selling.

B The price of an asset in the market is the most someone is willing to
pay for it; in other words, prices are determined by the highest valua-
tion of the asset.

B If there are transactions costs, these costs will affect the price of an
asset in the market.

B The annual return on an investment is calculated as the geometric
mean return. The geometric mean considers the compounding of
returns. The geometric mean return also considers that any intermedi-
ate cash flows from the investment are reinvested at the average return.

B There is an inverse relation between the value of an asset and the dis-
count rate applied to future cash flows: The higher this discount rate,
the lower today’s value, and the lower the discount rate, the higher
today’s value.

B The valuation of an asset requires discounting the expected future cash
flows at some rate—the yield required by investors. Turning the prob-
lem around, we can figure out, for a given asset value, the yield on the
asset. It’s the same math as we performed with valuation, but instead of
solving for the present value of future cash flows, we are solving for the
discount rate—the yield.

B When we calculate the yield on a security, we are interested in translat-
ing that yield into some common basis—a year—so we can compare
alternative investments.

QUESTIONS

1. What is the relation between the discount rate applied to future cash
flows from an investment and the value of the investment today?
2. a. What is meant by the required rate of return?
b. What is the relation between the required rate of return and the
discount rate used to value future cash flows?
3. Consider the following three investments:

Investment 1:

Invest $10,000 today and get $15,000 three years from now.
Investment 2:

Invest $10,000 today and get $5,000 at the end of each of the next
three years.
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4.

9.

10.

Investment 3:
Invest $10,000 today and get $2,500 at the end of every six months
for three years.

If the cash flows from these investments have the same degree of
uncertainty, which investment should you choose? Why?
Suppose an you have an opportunity to invest $1,000 today an get
$1,200 one year from today. If your required rate of return on invest-
ments of similar risk is 10%, should you make this investment? Why?

. Suppose you have the opportunity to invest in a project that pro-

vides you with $4,000 every year forever. If you require an 8%
return on investments with similar risk, what is the most you would
be willing to pay for this project?

. Calculate the average annual return for the following investments

that have no intermediate cash flows:

Beginning Price  Ending Price  Number of Years

(a) $1,000 $1,500 2
(b) $10,000 $9,000 10
(c) $978 $1,000 3

. Island Corporation invested $1,000,000 in a new product on Janu-

ary 1, 2000. This product generated cash flows of $800,000 the first
year, $400,000 the second year, and $200,000 the third year. At the
end of the third year, Island abandoned the new product and dis-
posed of the production equipment for $400,000 at the end of the
third year. If these are the only cash flows from this new product,
what was Island’s return on their investment in this product?

. Suppose you invest $10,000 in an investment that provides a return

of 10% in the first year, 15% in the second and third years, and
12% in the fourth year. The investment has no cash flows, but
rather the value of the investment grows each year.
a. What is your investment worth at the end of the fourth year?
b. What is the average annual return on this investment?

The Abel Company invested $100,000 in an investment that pro-
duced cash flows of $35,000 at the end of the first year, $45,000 at
the end of the second year, and $50,000 at the end of the third year.
If these are the only cash flows from this investment, what is Abel’s
annual return on its investment?

The Baker Company is considering an investment of $1 million. The
investment is expected to produce the following cash flows:
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Year Cash Flow
Year 1 $400,000
Year 2 $300,000
Year 3 $300,000
Year 4  $400,000

a. What is the annual return on Baker Company’s investment if it

invests $1 million?

b. What is the most the Baker Company would invest so that the
return on its investment is at least 10%?



Valuation of Securities and
Options

n Chapter 8, we explained and illustrated the principles of asset valua-
Ition and how to calculate the return on an investment. In this chapter
we look at how to value three types of securities: common stock, pre-
ferred stock, and debt. We also discuss the key factors affecting the
value of an option.

CASH FLOW CHARACTERISTICS

These securities have different types of cash flows and the uncertainty of
each is different. We briefly describe the characteristics of the cash flows
for these securities. By necessity, our discussion does not cover the finer
points associated with the investment characteristics of these securities.
These points will be covered in later chapters when we describe com-
mon stock (in Chapter 16), preferred stock (in Chapter 17), and various
types of debt obligations (in Chapter 15).

If you invest in common stock, you buy shares that represent an
ownership interest in a corporation. Shares of common stock are a per-
petual security—there is no maturity. Owners of common stock have the
right to receive a certain portion of any dividends—but dividends are not
a sure thing. Typically we see some pattern in the dividends companies
pay—dividends are either constant or grow at a somewhat constant rate.

There are three major differences between the dividends of preferred
and common shares. First, the dividends on preferred stock usually are
specified at a fixed contractual amount. This can be based on a fixed
dividend rate or a variable dividend rate. The key point is that with the

21



212 THE FUNDAMENTALS OF VALUATION

exception of certain types of preferred stock which are rarely issued, the
amount that the investor can receive cannot exceed a contractually spec-
ified amount. Second, preferred shareholders’ dividends must be paid
before any dividends are paid on common stock. Third, if the preferred
stock has a cumulative feature, dividends not paid in one period accu-
mulate and are carried over to the next period. Therefore, the dividends
on preferred stock are more certain than those on common shares.

Notes and bonds are debt securities obligating the borrower to pay
interest at regular intervals and to repay the principal amount bor-
rowed, referred to as the face value. The repayment of the principal can
be at maturity or there can be scheduled principal repayments over the
life of the debt obligation. Some notes and bonds can be paid off before
the scheduled principal repayment date. The prepayment can be to retire
the entire obligation at once by calling an issue before maturity or one
or more scheduled payments before the maturity date. Debt securities
are senior to equity securities. This means that the corporate borrower
must satisfy its obligations to creditors before making payments to own-
ers. Therefore, cash flows from debt securities are viewed as more cer-
tain than cash flows from either preferred stock or common stock. The
features of preferred stock, common stock, and corporate debt are sum-
marized in Exhibit 9.1.

EXHBIT 9.1  Summary of Features of Securities

Security Cash Flow Certainty of Cash Flow Maturity

Common Dividend, no fixed rate or ~ No obligation to pay, but paid None
stock amount. at the discretion of the board
of directors.

Preferred Dividend; can be either a No obligation to pay but pref- None

stock fixed rate or a contractu- erential to common stock if
ally determined variable dividends are paid.
rate.

Debt Includes interest and princi- Legal obligation and given Fixed

pal repayment. Many vari-  preference over common
ations. Interest can be a and preferred stocks. Possi-
fixed or a contractually bility of early call or prepay-
determined variable rate. ments create uncertainty

Principal repayment can be  about the cash flow pattern.
at maturity or repaid over

the life of the debt. The

principal repayment provi-

sion may allow the firm to

prepay.




Valuation of Securities and Options 213

Valuation of Common Stock

When you buy a share of common stock, it is reasonable to assume that
the price you pay reflects what you expect to receive from it in the form
of a return on your investment. What you receive are cash dividends in
the future. How can we relate that return to the value of a share of com-
mon stock? The value of a share of stock should be equal to the present
value of all the future cash flows you expect to receive from that share:

Price of a share of common stock
_ Dividends in first period N Dividends in second period +

. 1 . 2
(1 + Discount rate) (1 + Discount rate)

Because common stock never matures, today’s value is the present
value of an infinite stream of cash flows. And also, common stock divi-
dends are not fixed, as in the case of preferred stock. Not knowing the
amount of the dividends—or even if there will be future dividends—
makes it difficult to determine the value of common stock.

So what are we to do? Well, we can attempt to determine the valua-
tion of common stock by looking at its current dividend and making
assumptions about any future dividends it may pay. We will describe the
dividend valuation model and then focus on two related issues: deter-
mining the required rate of return and dealing with different assump-
tions regarding dividend growth.

Dividend Valuation Model

If dividends are constant forever, the value of a share of stock is the
present value of the dividends per share per period, in perpetuity. Let D
represent the constant dividend per share of common stock expected
next period and each period thereafter, forever, P represent the price of
a share of stock today, and r, the required rate of return on common
stock. The required rate of return (RRR) is the return shareholders
demand to compensate them for the time value of money tied up in their
investment and the uncertainty of the future cash flows from these
investments.

The current price of a share of common stock, Py, is:

Py = b , D , D

(1+r)" (1+7,) (1+7,)"

which we can write using summation notation,
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PO: 2 ;
t=1(1+7,)

D

The summation of a constant amount discounted from perpetuity sim-
plifies to:

PO =D/7’e

As an example, if the current dividend is $2 per share and the
required rate of return is 10%, the value of a share of stock is:

Py = $2/0.10 = $20

Therefore, if you pay $20 per share and dividends remain constant at $2
per share, you will earn a 10% return per year on your investment every
year. But dividends on common stock often change through time.

If dividends grow at a constant rate, the value of a share of stock is
the present value of a growing cash flow. Let D indicate this period’s
(i.e., end of period 0) dividend. If dividends grow at a constant rate, g,
forever, the present value of the common stock is the present value of all
future dividends:

1 2 oo
+ + + —

PO = 1 > e -
(I+r,) (I+r,) (I+r,)

Pulling today’s dividend D, from each term,

1 2 oo
P, = D, d+g  (+g”  (d+g
1+7)" (1+7,) (1+7,)"

Using summation notation:

- (1+g)
P():DOZ( g)t
t=1(1+7,)

which simplifies to:
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P, = D, *&)
(re_g)

If we represent the next period’s dividend, Dy, in terms of this period’s
dividend, Dy, compounded one period at the rate g (that is, Dy =
Dy(1+g)) and substitute for Dy:

This equation is referred to as the Dividend Valuation Model (DVM).!

As an example, consider a firm expected to pay a constant dividend
of $2 per share, forever. If this dividend is capitalized at 10%, the value
of a share is $20. If, on the other hand, the current dividend is $2 but
these dividends are expected to grow at a rate of 6% per year, forever,
the value of a share of stock is $53:

_ $2(1+0.06) _ $2.12
0.10-0.06  0.04

= $53

Py

Does this make sense compared to the constant amount case where divi-
dends are unchanged at $2 per year? Yes: If dividends are expected to
grow in the future, the stock is worth more than if the dividends are
expected to remain the same.

If today’s value of a share is $53, what are we saying about the
value of the stock next year? If we move everything up one year, Dy is
no longer $2.12, but the current dividend of $2 grows at 6% to $2(1 +
0.06)> = $2.2472. Therefore, we expect the price of the stock at the end
of one year, Py, to be $5:

2
p, = $201+0.06) _ 822472 _ 50

0.10-0.06 0.04

! The Dividend Valuation Model is attributed to Myron Gordon, who popularized
the constant growth model. A more formal presentation of this model can be found
in published works by Gordon entitled “Dividends, Earnings and Stock Prices,”
(Review of Economics and Statistics, May 1959, pp. 99-105) and The Investment
Financing and Valuation of the Corporation (Homewood, IL: R. D. Irwin, 1962).
However, the foundation of common stock valuation is laid out—for both constant
and growing dividends—by John Burr Williams in The Theory of Investment Value
(Amsterdam: North-Holland Publishing Company, 1938), Chapters V, VI, and VIL
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EXHIBIT 9.2 The Price of a Share of Stock with a Current Dividend of $2, a 6%
Growth in Dividends, and a 10% Required Rate of Return

$100

$89.542

$90 $84.474

$79.692
$80 - $75.182
£70.926

$70 $66.911

o555 S63124
| 1 i
$60 1553000 ¥O180

$50 1
$40 4
$30
$20
$10

$0 -

Price of a share of stock

1 2 3 4 5 6 7 8 9
Period into the future

0
Today

At the end of two years, the price will be $59.55. Since we expect
dividends to grow each year, we also are expecting the price of the stock
to grow through time as well. In fact, the price is expected to grow at
the same rate as the dividends: 6% per period.

The relation between the growth rate of dividends, g, and the price
of the stock expected in the future is illustrated in Exhibit 9.2. For a
given required rate of return and dividend—in this case r, = 10% and
D, = $2—we see that the price of a share of stock is expected to grow
each period at the rate g.

What if the dividends are expected to decline each year? That is,
what if g is negative? We can still use the Dividend Valuation Model,
but each dividend in the future is expected to be less than the one before
it. For example, suppose a stock has a current dividend of $2 per share
and the required rate of return is 10%. If dividends are expected to
decline 6% each year, what is the value of a share of stock today? We
know that Dy = $2, 7, = 10%, and g = —=6%. Therefore,

_ $2(1-0.06) _ $1.88
0.10+0.06  0.16

P, = $11.75

Two periods from now, the expected price is even lower:
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2
p, = $201-0.06) _ $1.7672 _ g1y 45

0.10 + 0.06 0.16

Let’s look at another situation, one in which growth is expected to
change but at different growth rates as time goes on. Consider a share of
common stock whose dividend is currently $3.00 per share and is
expected to grow at a rate of 8% per year for five years and afterward at
a rate of 4% per year after five years. To tackle this problem, let’s break
it into two manageable parts: the first five years and after five years, or:

P = Present value of dividends in the first five years
+ Present value of dividends received after the first five years to infinity

Assuming a required rate of return of 10%,

Py = + + + +
(1+0.10)" (14010 (1+0.10)> (1+0.10)" (1+0.10)°

T

Dividends growing at a rate of 8% per year

D D D
+ 6 + ! o+

(1+0.10)° (1+0.10) (1+0.10)"

oo

Dividends growing at a rate of 4% per year

The present value of the dividends in the first five years is:

Present value of dividends received during the first five years
_$3.24 N $3.4992 N $3.7791 N $4.0815 N $4.4080
©1.1000  1.2100  1.3310  1.4641  1.6105

$2.9455 + $2.8919 + $2.8393 + $2.7877 + $2.7370 = $14.2014

The present value of dividends received after the fifth year—evaluated five
years from today—is the expected price of the stock in five years, Ps:

Ds(1+0.04)  $4.5843
0.10-0.04 0.06

5= = $76.4053
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The price expected at the end of five years is $76.4053, which we trans-
late into a value today by discounting it five years at 10%:

Present value of dividends to be received after the first five years
$76.4053 _ $76.4053

(1+0.10)° 16105

= $47.4420

Putting together the two pieces,

Py =$14.2014 + $47.4420 = $61.6434

The value of a share of this stock is $61.6434.

We can represent the Dividend Valuation Model in terms of a
share’s price to earnings ratio (P/E ratio). Let’s start with the Dividend
Valuation Model with constant growth in dividends:

Dl
re.—8

P0=

If we divide both sides of this equation by earnings per share, we can rep-
resent the dividend valuation model in terms of the price-earnings (P/E)
ratio:

Dy
P, EPS,
EPS, - r,—8&

Dividend payout ratio
re—=8

P/E =

This tells us the P/E ratio is influenced by the dividend payout ratio, the
required rate of return on equity, and the expected growth rate of divi-
dends.

The Dividend Valuation Model makes some sense regarding the
relation between the value of a share of stock, the growth in dividends,
and the discount rate:

B The greater the current dividend, the greater the value of a share of
stock.
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B The greater the expected growth in dividends, the greater the value of a
share of stock.

B The more uncertainty regarding future dividends, the greater the dis-
count rate and the lower the value of a share of stock.

However, the DVM has some drawbacks. How do you deal with
dividends that do not grow at a constant rate? As you can see in the last
example, this model does not accommodate nonconstant growth easily.
What if the firm does not pay dividends now? In that case, D would be
zero and the expected price would be zero. But the price of a share of
stock cannot be zero. Therefore, the DVM may be appropriate to use to
value the stock of companies with stable dividend policies, but it is not
applicable for all firms.

Despite its drawbacks, the DVM captures the valuation for many
companies’ securities. We can use the DVM to take a closer look at
investors’ required rate of return and the expected rate of growth in
future dividends. Moreover, the DVM has been modified to allow for
different types of dividend patterns.

Required Rate of Return

The DVM is based on the idea that future cash flows—dividends in the
case of common stock—are discounted to the present at some rate that
reflects the share owners’ opportunity cost. This opportunity cost is what
they could have earned on alternative investments with similar risk. This
minimum return is the required rate of return—it’s the discount rate com-
pensating the share owners for the time value of money and risk:

Required rate of return
= Time value of money + Compensation for bearing risk

To calculate the required rate of return, we start with the DVM with
a constant growth rate, and solve for r,:

re=(D1/Pg) + g

we see that the required rate of return is made up of the dividend yield,
D/Py, plus the rate we expect share price to grow, the capital yield, g:

7, = Dividend yield + Capital yield

2 For a discussion of these models, see William J. Hurley and Frank J. Fabozzi, “Div-
idend Discount Models,” Chapter 9 in Handbook of Portfolio Management (New
Hope, PA: Frank J. Fabozzi Associates, 1998).



220 THE FUNDAMENTALS OF VALUATION

In other words, if we know next period’s dividend, the current price,
and the expected growth rate, we can determine the required rate of
return. For example, suppose a share of stock is currently selling for $40
per share. If next period’s dividend is expected to be $2 and dividends
are expected to grow at a rate of 4% per year, the required rate of
return is:

7,=($2/$40) + 4% = 5% + 4% = 9%
In other words, a share of stock is valued so that it yields 9%.

Growth Rate of Future Dividends

If we assume that a constant proportion of earnings are paid in divi-
dends—a constant dividend payout—we can tie the growth rate of divi-
dends to the return on equity. Let’s start with the DVM with constant
growth. If we divide both sides by earnings per share for the next
period, EPS{, we get:

Dl
P,  EPS,
EPS, - r,—&
Inverting both sides,
EPS, r,-g
Py, D,
EPS,

Recognizing that the return on equity, 7,, is equal to EPS{/P and simpli-
fying to solve for the growth rate,

Dl
g=rl-—-
EPS,

Expected growth rate of dividends
= Return on equity(1 — Dividend payout ratio)

or,
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From this we see that:

B the greater the return on equity, the greater the expected growth rate of
dividends; and
B the greater the dividend payout, the lower the growth rate of dividends.

Does this make sense? Yes. The more the firm can earn, the greater
the expected future growth in dividends. Also, the more the firm pays
out in dividends, the less it has to reinvest into the firm for the future
and the lower the expected growth rate of dividends in the future.

Returns on Common Stock

As we saw in the preceding section, the value of a stock is the present
value of future cash flows, discounted at the required rate of return. If we
know the future cash flows and the required rate of return, we can deter-
mine today’s value. Suppose that instead of determining today’s value, we
wish to determine the return on a stock. For example, we may want to
determine whether a particular stock provides a return over the next five
years that is appropriate for its risk. In this case, we know the value of the
stock today, we estimate its value in five years, and estimate any interme-
diate cash flows (e.g., dividends). The missing piece is the return.

We can calculate the return on an investment in common stocks just
as we did the internal rate of return in the preceding example. The
return on stock is comprised of two components: (1) the appreciation
(or depreciation) in the market price of the stock—the capital yield—
and (2) the return in the form of dividends—the dividend yield:

Return on stock = Capital yield + Dividend yield
Let’s first ignore dividends. The return on common stock over a
period of time where there are no dividends is the change in the stock’s

price divided by the beginning share price:

(End-of-period price — Beginning-of-period price)

Return on stock = E= - -
Beginning-of-period price

Suppose that at the beginning of 2000, Hype.com stock was $10 per
share, and at the end of 2001 Hype.com stock was $15 a share. The
return on Hype.com during 2000-2001 was:

$15-$10
$10

Return on Hype.com stock = = 50%
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Hype.com stock appreciated $5.00 per share, providing a return of
50% for the two years. To make the return comparable to returns on
other investments, we usually restate the return as a return per year. The
return on Hype.com per year is calculated using the time value of money
relationship:

PV =810 FV=$15 N=2

Solving for 7, the return is 22.47% per year.

Let’s work through another illustration. Suppose you bought one
share of Berkshire Hathaway stock at the end of 1986 for $2,430. And
suppose you sold this share of stock at the end of 1998 for $70,000.
Over the twelve years, you earned over 2,700%! But in order to com-
pare this return with other stocks’ returns, we need to place it on a com-
mon basis, a year. Given the following, we can translate the twelve-year
return on Berkshire Hathaway stock into a return per year:

Future value (sales price) = FV = $70,000
Present value (cost) = PV = $2,430
Number of periods = N = 12 years

We can represent the return over the nine years on a per-year basis. Let 7
be the annual return on the investment. Using the basic valuation equa-
tion, FV = PV (1 + r,)N, we substitute the known elements into the basic
valuation equation,

$70,000 = $2,430 (1 + 7,)'?

Next, we rearrange in terms of 7,:

ro= 55220000y 35 350,
$2,430

The return on your investment (not considering any commissions paid)
1s 32.32% per year.

If a stock pays dividends, we need to consider them as cash inflows,
as well as the change in the share’s price, in determining the return. The
simplest way to calculate the return is to assume that dividends are
received at the end of the period:

Return on a stock
_ End-of-period price — Beginning-of-period price + Dividends at end of period

Beginning-of-period price
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Or, if we let:

Py = beginning-of-period price
Py = end-of-period price
D; = dividends received at the end of period

we can write:

P,-P,+D,
PO

Return on a stock =

We can break this return into one part representing the return due to the
change in price and another part representing the return due to dividends:

P, -P, D,
Return on a stock = ———  + —
Py P,

L | L |
T T

capital yield  dividend yield

The first part is the capital yield and the second part is the dividend
yield. If a company doesn’t pay dividends, the dividend yield is zero and
the return on the stock is its capital yield.

When using this equation, be careful to specify the timing of the
prices at the beginning and the end of the period and the timing of the
dividends. Because we’re dealing with the time value of money, we have
to be very careful to be exact about the timing of all cash flows.

To simplify our analysis, let’s ignore our stockbroker’s commission,
though we will discuss these costs later in this chapter. Suppose we
bought 100 shares of Internet.com common stock at the end of 1997 at
35Y4. We have invested 100 x $35.25 = $3,525 in Internet.com stock.
During 1997, Internet.com paid $0.43 per share in dividends, so we
earned $43.00 in dividends. If we sold the Internet.com shares at the
end of 1997 for 43 ($43.00 per share, or $4,300.00 for all 100 shares),
what was the return on our investment? It depends on when the divi-
dends were received. If we assume that the dividends were received at
the end of 1997, our return was:

$4,300.00 — $3,525.00 + $43.00
$3,525.00

= 0.2321 or $23.21%

Return on Internet.com for 1997 =

_ $818.00
$3,525.00
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We can break this return into its capital yield and dividend yield
components:

Return on Internet.com for 1997 = $4,300.00 - $3,525.00 + _$43.00

$3,525.00 $3,525.00
= Capital yield +Dividend yield
= 0.2199 + 0.0122
= 21.99% + 1.22%
= 23.21%

Most of the return on Internet.com stock was from the capital yield—
the appreciation in the stock’s price.

Now suppose instead that Internet.com is not sold at the end of
1997, but rather sold at the end of 1999 at $50 per share. This is a more
complicated problem to solve because we not only have to consider each
cash flow—the purchase price, any dividends paid during the 1997-
1999, and the sale price—and the time value of money.

D D D P
P, = 1997 71998 1999 11999

(A+r) (L+r)" (A+r) (1+r,)’

If dividends in 1998 and 1999 are the same as those in 1997,

§3,525 = 943 | §43 | $43 5,000

(1+r)' (A+r)" (A+r)’ (1+7,)

or

(1+r)' (1+r)" (1+7)’

Where do we begin? We can solve this using a financial calculator or
trial and error. Using trial and error, we want to find the return that
equates the present value of the investment—the $3,525—with the
present value of the future cash flows. For example, if we try an r, of
10%, the present value of the future cash flows is $3,863.51. Since this
value is not equal to $3,525, 10% is not the rate we seek.

To reduce the present value, we must use a larger value of r,. If we
try 15%, the present value is $3,385.76 and therefore 15% is not the
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value we seek. So we know that the return is between 10% and 15%.
Using a financial calculator we would find that the answer is 13.45%.

You can see that we can compute returns on investments whether or
not we have sold them. In the cases where we do not sell the asset repre-
sented in the investment, we compute the capital yield (gain or loss)
based on the market value of the asset at the point of time we are evalu-
ating the investment. It becomes important to consider whether or not
we actually realize the capital yield only when we are dealing with taxes.
We must pay taxes on the capital gain only when we realize it. As long
we don’t sell the asset, we are not taxed on its capital appreciation.

VALUATION OF PREFERRED STOCK

The value of preferred stock is the present value of all future dividends.
If a share of preferred stock has a 5% dividend (based on a $100 par
value), paid at the end of each year, today’s price is the present value of
the stream of $5’s forever, discounted at the rate Tpt

Present value of preferred stock

$s5 $5 $5 $5 $5

= + + ot — ==
(1+7,)" (A+r)" (1+71,)° (L+r,)"  7p

If the discount rate is 10%, the present value of the preferred stock is
$50. That is, investors are willing to pay $50 today for the promised
stream of $5 per year since they consider 10% to be sufficient compen-
sation for both the time value of money and the risk associated with the
perpetual stream of $5s.

Let’s rephrase this relation, letting P;, indicate today’s price, D,, indicate
the perpetual dividend per share per period, and 7, indicate the discount
rate, (i.e., the required rate of return on the preferred stock). Then:

Pp = Dp/rp

We can make some generalizations about the value of preferred
stock:

B The greater the dividend rate, the greater the value of a share of pre-
ferred stock.

B The greater the required rate of return—the discount rate—the lower
value of a share of preferred stock.
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Here is another example of valuing a share of preferred stock. Con-
sider a share of preferred stock with a par value of $100 and a dividend
rate of 12%. If the required rate of return is 15%, the value of the pre-
ferred stock is less than $100:

P, =$12/0.15 = $80

If the required rate of return declines to 10%, the price would rise to $120.

Let’s look at a feature of preferred stock that may affect its value:
the call feature. If preferred stock has a call feature, the issuer has the
right to call it—buy it back—at a specified price per share, referred to as
the call price.

Suppose the dividend rate on preferred stock is $6 per share and the
preferred stock is callable after three years at par value, $100. If the pre-
ferred stock has a required rate of return of 5%, the value of a share of
preferred stock without the call is:

P, =$6/0.05 = $120

Considering the call feature and assuming the issue is called in three
years, we need to alter our valuation equation so that we find the present
value of the first three dividends and the present value of the call price:

P $6.00 $6.00 $6.00 $100.00
p = Tt P 3 * 3
(1+0.05) (1+0.05)" (1+0.05) (1+0.05)
L L |
= $5.71 + $5.44 + $5.18 + $86.38
= $102.71

If the preferred shares did not have a call feature, they would be worth
more—the call feature reduces the value of the shares. What is the likeli-
hood that the firm will call in the preferred shares? If the required rate
of return is 5%—that is, investors demand a 5% return—and the stock
pays $6 on the par of $100, or 6%, the firm can call in the 6% preferred
shares and issue 5% shares. Since calling in the preferred shares makes
sense—the firm can lower its costs of raising capital—it is very likely the
firm will call in the preferred shares when they can.

VALUATION OF LONG-TERM DEBT SECURITIES

Long-term debt securities, such as notes and bonds, are promises by the
borrower to repay the principal amount. Notes and bonds typically
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require the borrower to pay interest periodically, typically semiannually
in the United States, and are generally stated as a percentage of the face
value of the bond or note. We refer to the interest payments as coupon
payments or coupons and the percentage rate as the coupon rate. If
these coupons are a constant amount, paid at regular intervals, we refer
to the security paying them as having a straight coupon. A debt security
that does not have a promise to pay interest periodically but only at the
maturity date is referred to as a zero-coupon note or bond.

The value of a debt security today is the present value of the prom-
ised future cash flows—the interest and the maturity value. Therefore,
the present value of a debt is the sum of the present value of the interest
payments and the present value of the maturity value:

Value of debt security = Present value of future interest payments
+ Present value of maturity value

To figure out the value of a debt security, we have to discount the
future cash flows—the interest and maturity value—at some rate that
reflects both the time value of money and the uncertainty of receiving
these future cash flows. We refer to this discount rate as the yield. The
more uncertain the future cash flows, the greater the yield. It follows
that the greater the yield, the lower the present value of the future cash
flows—hence, the lower the value of the debt security.

In the case of a straight coupon security, the present value of the
interest payments is the present value of an annuity. In the case of a
zero-coupon security, the present value of the interest payments is zero,
so the present value of the debt is the present value of the maturity
value.

We can rewrite the formula for the present value of a debt security
using some new notation and some familiar notation. Since there are
two different cash flows—interest and maturity value—let C represent
the coupon payment promised each period and M represent the maturity
value. Also, let N indicate the number of periods until maturity, ¢ indi-
cate a specific period, and r; indicate the yield. The present value of a
debt security, V, is:

N
V = Y _Cc . _M
r=1(1 +rd)t (1+7’d)t
[ L
T T
Present value of future Present value of

interest payments maturity value
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To see how the valuation of future cash flows from debt securities
works, let’s look at the valuation of a straight coupon bond and a zero-
coupon bond.

Straight Coupon Bond
Suppose you are considering investing in a straight coupon bond that:

B Promises interest of $100, paid at the end of each year.
B Promises to pay the principal amount of $1,000 at the end of 12 years.
B Investors require an annual yield of 5%.

What is this bond worth today? We are given the following:

Interest, C $100 every year

Number of periods, N = 12 years
Maturity value, M = $1,000
Yield, 4 = 5% per year
= $100 $1,000
V = + 2 = $886.32 + $556.84 = $1,443.16

f=1(1+0.05)" (1+0.05)°

Using a financial calculator,

Hewlett-Packard Hewlett-Packard Hewlett-Packard  Texas Instruments

10B 12C 17B BA-II Plus
100 PMT 100 PMT 100 PMT 100 PMT
12N 12n 12N 12N
1000 FV 1000 FV 1000 FV 1000 FV
ST/YR Si S1%YR SIY
PV PV PV CPT PV

This bond has a present value greater than its maturity value, so we
say that the bond is selling at a premium from its maturity value. Does
this make sense? Yes: The bond pays interest of 10% of its face value
every year. But what investors require on their investment—the capitali-
zation rate considering the time value of money and the uncertainty of
the future cash flows—is 5%. So what happens? The bond paying 10%
is attractive—so attractive that its price is bid upward to a price that
gives investors the going rate, 5%. In other words, an investor who buys
the bond for $1,443.16 will get a 5% return on it if it is held until matu-
rity. We say that at $1,443.16, the bond is priced to yield 5% per year.
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Suppose, instead, the interest on the bond is $50 every year—a 5%
coupon rate—instead of $100 every year. Then,

Interest, C $50 every year
Number of periods, N = 12 years
Maturity value, M $1,000

Yield, 4 5% per year

12
$50 + $1,000

f=1(1+0.05)" (1+0.05)

V= = $443.16 + $556.84 = $1,000.00

The bond’s present value is equal to its maturity value and we say
that the bond is selling “at par.” Investors will pay the maturity value
for a bond that pays the going rate for bonds of similar risk. In other
words, if an investor buys the 5% coupon bond for $1,000.00, the
investor will earn a 5% annual return on the investment if the bond is
held until maturity.’

Suppose, instead, the interest on the bond is $20 every year—a 2%
coupon rate. Then,

Interest, C $20 every year
Number of periods, N = 12 years
Maturity value, M $1,000

Yield, 4 5% per year

2
‘ $20 + $1,000

f=1(1+0.05)" (1+0.05)

V= = $177.26 + $556.84 = $734.10

The bond sells below its maturity value and is said to be trading at a dis-
count from its maturity value. Why? Because investors are not going to
pay the maturity value for a bond that pays less than the going rate for
bonds of similar risk. If an investor can buy other bonds that yield 5%,
why pay the maturity value—$1,000 in this case—for a bond that pays
only 2%? They wouldn’t. Instead, the price of this bond would fall to a
price that provides an investor a yield of 5%. In other words, if an
investor buys the 2% coupon bond for $734.10, the investor will earn a
5% annual return on the investment if the bond is held until maturity.

3 This statement will be qualified later when we discuss assumptions inherent in a
yield-to-maturity calculation.



230 THE FUNDAMENTALS OF VALUATION

So when we look at the value of a bond, we see that its present value
is dependent on the relation between the coupon rate and the yield. We
can see this relation in our example:

If a bond has a yield of 5% sO we say it
and a coupon rate of ... it will sell for ... s selling at ...
10% $1,443.16 a premium
5% $1,000.00  par
2% $734.10 a discount

As another example for valuing a straight coupon bond, suppose we
have a $1,000 face value bond with a 10% coupon rate, that pays inter-
est at the end of each year and matures in five years. If the required yield
is 5%, the value of the bond is:

v-y $100 _ _$1,000
r=1(1+0.05)" (1+0.05)°

= $432.95+ $783.53 = $1,216.48

If the yield is 10%, the same as the coupon rate, the bond sells at matu-
rity value:

= $379.08 + $620.92 = $1,000.00

5
v-y $100 . $1,000
(=1(1+0.10)° (1+0.10)°

If the yield is 15%, the bond’s value is less than its maturity value:

= $335.21 + $497.18 = $832.39

2 $100 $1,000
V= Z + 2
f—1(1+0.15)° (1+0.15)°

When we hold the coupon rate constant and vary the required yield, we
see that:

If a bond has a coupon rate sO we say it
of 10% and a yield of ... it will sell for ... is selling at ...
5% $1,216.48 a premium
10% $1,000.00 par

15% $832.39 a discount
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We see a relation developing between the coupon rate, the yield, and
the value of a debt security:

B If the coupon rate is more than the yield, the security is worth more
than its maturity value—it sells at a premium.

B If the coupon rate is less than the yield, the security is less than its
maturity value—it sells at a discount.

B If the coupon rate is equal to the yield, the security is valued at its
maturity value.

We can extend the valuation of debt to securities that pay interest
every six months. But before we do this, we must grapple with a bit of
semantics. In Wall Street parlance, the term yield-to-maturity is used to
describe an annualized yield on a security if the security is held to matu-
rity. For example, if a bond has a return of 5% over a six-month period,
the annualized yield-to-maturity for a year is 2 times 5% or 10%.

Yield-to-maturity = 74 x 2

If a debt security promises interest every six months, there are a
couple of things to watch out for in calculating the security’s value.
First, the 74 we use to discount cash flows is the six-month yield, not an
annual yield. Second, the number of periods is the number of six-month
periods until maturity, not the number of years to maturity.

Suppose we are interested in valuing a bond with a maturity value
of $1,000 that matures in five years and promises a coupon of 4% per
year, with interest paid semiannually. This 4% coupon rate tells us that
2%, or $20, is paid every six months. What is the bond’s value if the
yield-to-maturity is 6% ? From the bond’s description we know that:

Interest, C

Number of periods, N
Maturity value, M
Yield, 4

$20 every six months

5 x 2 =10 six-month periods
$1,000

6%/2 = 3% for six-month period

The value of the bond is:

10
v 2 $20 $1,000
= +

F21(1+0.03)" (1+0.03)"

= $170.60 + $744.09 = $914.70

If the yield-to-maturity is 8%, then:
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Interest, C

Number of periods, N
Maturity value, M
Yield, r4

$20 every six months

5 x 2 =10 six-month periods
$1,000

8%/2 = 4% for six-month period

and the value of the bond is:

10
$20 + $1,000

F21(1+0.04)" (1+0.04)"

V= = $162.22 + $675.56 = $837.78

We can see the relation between the yield-to-maturity and the value
of the 4% coupon bond in Exhibit 9.3. The greater the required yield,
the lower the present value of the bond. This makes sense since a higher
yield-to-maturity required by the market means that the future cash
flows are discounted at higher rates.

EXHIBIT 9.3  Value of a 4% Coupon Bond with Five Years to Maturity and
Semiannual Interest

$1,200 -

$1,000

$800 -

$600 -

Value of the bond

$400

$200

$0 -

0% 1% 2% 3% 4% 5% 6% 7% 8% 9% 10%
Yield to maturity
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Bond-Equivalent Yield

Notice in dealing with straight-coupon bonds that pay interest semian-
nually, we moved from the six-month yield-to-maturity to the annual
yield-to-maturity by simply doubling the six-month yield-to-maturity.
The shortcoming of this approach follows from our discussion of the
time value of money in Chapter 7. What the investor is interested in is
the effective annual yield computed as follows for bonds that pay inter-
est semiannually:

Effective annual yield = (1 + r5)* — 1

For now, it is important to understand that the convention in the
bond market for annualizing a six-month yield is to double it. The yield
computed following this convention is called the bond-equivalent yield.
Or equivalently, a yield computed by doubling a semiannual yield is said
to be computed on a bond-equivalent basis.

This convention for annualizing yields must be kept in mind. We’ll
see why next when we show how to compute the yield on a zero-coupon
bond. In addition, there are bonds that are issued in other countries that
pay interest annually rather than semiannually. Consequently, the yield
on either the bond that pays interest semiannually or the bond that pays
interest annually must be adjusted to compare yields. While we have
looked at this from the perspective of an investor, from an issuer’s per-
spective this difference in the frequency of payments must be recognized
when comparing bonds that may be issued in the U.S. bond market as
well as countries such as Japan which pay interest semiannually, and
bond markets in many European countries which pay interest annually.

In fact, in Chapter 26 we will discuss a funding source for corpora-
tions called asset-backed securities. Such securities typically pay interest
monthly. A vyield-to-maturity for such securities can be computed.
(Actually, the yield computed for such securities is called a “cash flow
yield.”) However, the yield-to-maturity calculated is a monthly yield.
How is that monthly yield annualized? The convention is to compute
the effective six-month yield (we discuss the effective yield later in this
chapter) and then to double that yield.

If this makes little sense to you—doubling a six-month yield—it
should. All that is important is that you recognize that there is a conven-
tion used in the bond market for annualizing a yield and that an inves-
tor who is deciding among different bond alternatives or a manager
considering issuing bonds in different countries should take this into
consideration.
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Zero-Coupon Bond
The value of a zero-coupon bond is easier to figure out than the value of
a coupon bond. Let’s see why. Suppose we are considering investing in a
zero-coupon bond that matures in five years and has a maturity value of
$1,000. If this bond does not pay interest every period no one will buy it
at its maturity value. Instead, investors pay some amount /ess than the
maturity value, with its return based on the difference between its matu-
rity value and what they pay for it—assuming they hold it to maturity.

The yield to maturity on bonds with semiannual coupons is determined
by taking the six-month yield and multiplying it by two—following the
bond-equivalent basis convention. Though this yield is not the effective or
true yield on the bond because we have not considered compounding within
the year. Now what happens when we are dealing with yields on bonds that
have no coupon? Convention still has us dealing with a yield-to-maturity
calculated by taking the six-month yield and multiplying it by two.

If a zero-coupon bonds is priced to yield 10% its price is the present
value of $1,000, discounted five years at 10%. We are given:

Maturity value, M $1,000
Number of periods, N = 5 years x 2 = 10 six-month periods
Yield, 74 = 10%/2 = 5% per year

The value of the debt security is:

$1,000
(1+0.05)"°

V = = $613.91

If, instead, these bonds are priced to yield 5%,

Maturity value, M = $1,000
Number of periods, N = 5 years x2 =10
Yield, 7,4 = 5%/2 =2.5% per year

and the value of a bond is:

$1,000
(1+0.025)"°

V= = $781.20

Returns on Bonds

If you invest in a bond, you realize a return from the interest it pays (if
it is a coupon bond) and from either the sale, the maturity, or call of the
bond. We calculate the return on a bond in the same way we calculate
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the return for a stock, except in the case of stock the cash flow is divi-
dend income, rather than interest income.

There is another dimension to consider with bonds that we needn’t
consider with common stocks: Bonds have a finite life since they either
mature or are called. Therefore, we are interested in:

B the realized return, which is the return over a specific period of time,
W the yield if the bond is held to maturity, which is the return assuming
the bond is held to maturity, and

M the yield to call, which is the return on the bond assuming the bond is
called.

Realized Return

A bond’s return comprises the return from the appreciation or deprecia-
tion in the value of the bond over the period—the capital yield—and the
return from the interest received during the period—the coupon yield.

Return = Capital yield + Coupon yield

Let’s look at an investment in 100 Olympic Power bonds that
mature in the year 2007 with a coupon rate of 8% and a par value of
1000. At the beginning of 1997, these bonds were selling at 96% (that
is, 96.5% of face value, or $965.00 per bond); at the end of 1997, they
were selling for 97%. The coupon rate of 87 % means that they pay
8.875% on the par value of $1,000, or $88.75 for the year. If interest
were paid at the end of the year, the return on 100 bonds for 1997 is:

Return on Olympic Power 8% bonds maturing in 2007
_ $97,500 — $96,500 + $8,875 _ $9,875 — 10.2332%
$96,500 $96,500

Breaking down this return into its capital yield and coupon yield:

Return on Olympic
Power 8% bonds = $97,500 ~ $96,500 + $8,875 10.2332%

maturing in 2007 $96,500 $96,500

L 1L |
T T
Capital yield Coupon yield

1.0363% + 9.1969%
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Because the interest is paid semiannually (each bond pays $44.375
on June 30th and December 31st), what return could you have earned if
you bought 100 of these bonds on January 1, 1997 and held them
through December 31, 1997? The semiannual interest payments make
our computations a bit more complicated. But we can make our job eas-
ier if we lay out the cash flows in an orderly fashion:

Beginning of End of End of

January 1997  June 1997  December 1997
Bond value  $96,500.00 $97,500.00
Interest $4,437.50 4,437.50
Total $96,500.00  $4,437.50 $101,937.50

The yield on these bonds is such that an investment of $96,500.00
will produce cash flows of $4,437.50 after six months and $101,947.50
after 12 months. Stated in the form of a present value equation, with 7,4
representing the six-month yield,

$4,437.50 _$101,947.50
(1+7y)" (1+7,)”

$96,500.00 =

Where do we start to solve for ;2 We can begin at either of two places.

For one, we know these bonds are selling at a discount from their
par value of $1,000. This tells us the yield is greater than the coupon
rate because investors are not willing to pay the maturity value, $1,000,
to get interest of 8.875% per year. Therefore, the market rate must be
something greater than 8.875%. So, we know the effective annual yield
must be greater than 8.875%, which means that the six-month yield
must be greater than 8.875%/2 = 4.4375%.

What we know, then, is that the semiannual yield is above 4.992%
Using a financial calculator, 74 is 5.1087%. If the yield over six months
is 5.1087%, the effective annual yield for a year is 5.1087% com-
pounded for two six-month periods:

Effective annual yield = (1 + 0.051087)> — 1 = 10.48%

Now let’s look at an example of the return on a zero-coupon bond.
Suppose on January 1, 2001, you bought 10 Dot.com zero-coupon
bonds maturing on December 31, 2011 for 47% or $477.50 per bond.
On December 31, 2000, these bonds sold for 504, or $502.50 per bond.
What is your effective annual return on these bonds during 2000?
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Return on Dot.com bonds during 2000
_ $5,020-$4,775 _ $245 _ <30,
$4,775 $4,775

Yield-to-Maturity

The annual return on a bond is a measure of the yield or benefit (real-
ized or unrealized) over a year. But for some bonds, we may be inter-
ested in knowing what yield we would earn over the longer term, such
as holding them until maturity. Yield-to-maturity is the annual yield on
an investment assuming the investor holds the bond until maturity. It
considers all an investment’s expected cash flows—in the case of a bond,
the interest and principal. When we look at yield-to-maturity, we once
again see a relation between a bond’s yield and its value today.

Zero-Goupon Bonds

Looking again at the Dot.com bonds, let’s figure out the return if they
were held to maturity. If you hold these bonds to maturity, you will
receive the $1,000 par value on each of your bonds, or $10,000.* To
make the calculations simpler, let’s assume they mature on December
31st of 2011. If you buy the bonds and hold them to maturity, you
would hold them for 12 years.

The return on these bonds over the 12-year period is:

Return on Dot.com bonds 2000-2001
_ $10,000 - $4,775 _ $5,225 _ 109.42.%
$4,775 $4,775

Looks impressive! But this return is over 12 years. Let’s see what
this return is on an annual basis so that we can compare it with the
annual return of other investments. And to make the yield comparable
with that on a coupon bond, let’s calculate the yield-to-maturity on a
bond equivalent basis.

For this example:

PV = $4,775.00
FV = $10,000.00
N = 12 years x 2 = 24 six-month periods

4 Of course we are assuming that the issuer of the bond, in this case Dot.com, will be
able to pay the principal at maturity.
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Using the basic valuation equation and inserting the known values for
FV, PV, and N, and solving for the annual return:

FV = PV(1+rp)N
$10,000 = $4,775.00(1 + 7 )**
(1+7)"* = $10,000/$4,775.00 = 2.0942
147, = 24/2.0942 = 1.0312788
ry=1.0312788 -1 = 3.12788%

The yield to maturity is therefore 3.12788% x 2 = 6.25577%. Buying
these bonds at the beginning of 1990 and holding them to maturity pro-
vides an average annual return of 6.26 %—the yield-to-maturity. Using a
financial calculator,

Hewlett-Packard Hewlett-Packard Hewlett-Packard  Texas Instruments

10B 12C 17B BA-II Plus
24N 24n 24N 24 N
10000 FV 10000 FV 10000 FV 10000 FV
4775 £ PV 4775 £ PV 4775 £ PV 4775 £ PV
/YR i I1%YR CPTI/Y
X2 = 2x X2 = X2 =
Coupon Bonds

The present value of a bond is its current market price, which is the dis-
counted value of all future cash flows of the bond—the interest and
principal. The yield to maturity on a coupon bond is the discount rate,
put on an annual basis, that equates the present value of the interest and
principal payments to the present value of the bond. So, in the case of a
bond that pays interest semiannually, we first solve for the six-month
yield, and then translate it to its equivalent annual yield-to-maturity.
Now let’s look at a the yield-to-maturity on a coupon bond. Going
back to the Olympic Power 87%% coupon bonds maturing in 2007 and
with interest paid semiannually, what is the yield to maturity on these
bonds if you bought them on January 1, 1997 for $96,500.00? Or, put
another way, what annual yield equates the investment of $96,500.000
with the present value of the 22 interest cash flows and maturity value?
In this example, we know the following;:

Vv
C

$1,000 x 96.5% x 100 $96,500.00
(0.08875/2) x $1,000 x 100 bonds = $4,437.50
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M $1,000 x 100 bonds
N = 11 yearsx2

$100,000.00
22 six-month periods

and ¢t identifies the six-month period we’re evaluating. Therefore,

$96,500 =

22
Z $4,437.50 + $100,000.00

1 (L+r)t (+rp®

Where do we start looking for a solution to 7,2 Before we revert to our
financial calculators, let’s think about the value of 7, If the bonds
yielded 87%, they would be selling close to par ($100,000 for our 100
bonds). This would be equivalent to a six-month value of r; = 4.4375%
for six months.

But these bonds are priced below par. That is, investors are not will-
ing to pay the maturity value for these bonds because they can get a better
return on similar bonds elsewhere. As a result, the price of the bonds is
driven downward until these bonds provide a return or yield-to-maturity
equal to that of bonds with similar risk.

Given this reasoning, the yield on these bonds must be greater than the
coupon rate, so the six-month yield must be greater than 4.4375%. Using
the trial and error approach, we would start with 5% as the six-month
yield and look at the relation between the present value of the cash
inflows (interest and principal) discounted at 5% and the price of the
bonds (the $96,500.00):

Present value of bonds using a 5% discount rate

- $4,437.50  $100,000.00
= 2 RERASA S e = $92,595.81

F=1(1+0.05)"  (1+0.05)*

or,
Present value of bonds using a 5% discount rate # Present value of bonds

$92,595.81+ $96,500.00

In fact, using 5%, we have discounted too much, since the present
value of the bonds using 5% is less than the present value of the bonds.
Therefore, we know that r4 should be less than 5%. We now have an
idea of where the yield lies: between 4.4375% and 5%. Using a financial
calculator, we find the value of 4 = 4.70%, a six-month yield:
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Hewlett-Packard Hewlett-Packard Hewlett-Packard  Texas Instruments

10B 12C 17B BA-II Plus
4437.5 PMT 4437.5 PMT 4437.5 PMT 4437.5 PMT
22N 22n 22N 22N
100000 FV 100000 FV 100000 FV 100000 FV
96500 + PV 96500 CHS PV 96500 + PV 96500 + PV
I/YR i I%YR CPTI/Y

Translating the six-month yield into an annual yield, we find that these
bonds are valued such that the yield-to-maturity is 9.4%:

Yield to maturity = 4.7% x 2 = 9.4%

Another way of saying this is that the bonds are priced to yield 9.4%
per year.

Why is the yield to maturity different from the annual yield of 10.48%
that we calculated earlier? The annual yield was calculated using the begin-
ning and end-of-year values of the bonds ($96,500.00 and $97,500.00), as
well as the two interest payments. But the yield-to-maturity assumes that
we buy the bonds for $96,500 and hold them until 2007, getting 22 interest
payments and the $100,000 principal. So, we know that if we buy and hold
these bonds for one year, we would have gotten a 10.48% annual return on
our investment. But if we held onto these bonds, we would have gotten a
9.4% annual return. Remember: When we bought the bonds at the begin-
ning of 1997, we didn’t know if the price of the bonds was going to go up,
down, or stay the same since we didn’t know what was going to happen to
interest rates during the year. But when we buy the bonds at the beginning
of 1997 we do know what we will get at maturity—assuming the bond
issuer is able to pay the principal at that time.

The bond’s price changes from January 1, 1997 to December 31, 1997
for two reasons:

B As time progresses, the value of a bond tends toward its maturity value
(we’ll show why and how next).
B The value of the bonds change as yields change.

We now take a brief look at both of these considerations.

The Value of Bonds as They Approach Maturity

Let’s focus on maturity, holding the yield constant at the January 1, 1997
yield. What is value of the bond if the yield-to-maturity is 9.4% per year
and there are now 20 interest payments left, instead of 22? This is the
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same as asking: What is the value of the bonds as of December 1997—
two six-month periods later—if the yield-to-maturity does not change?

Present value of bonds on December 31, 1997
20
_ $4,437.50 N $100,000.00

= = $96,643.83
F=1(1+0.047)  (1+0.047)*

Moving ahead one more year, to December of 1992:
Present value of bonds on December 31, 1998
18
_ $4,437.50 N $100,000.00

= = $96,858.27
F=1(1+0.047)"  (1+0.047)*

In Exhibit 9.4, we continue this calculation for each year to maturity. We
see that the value of the bond increases until it approaches the maturity value.
The interest payments contribute less to the bond’s present value as time goes
on since there are fewer interest payments through time, yet the maturity
value contributes more as the bond approaches maturity—and hence more
valuable—as we get closer to maturity. The change in the value of the bond
as it approaches maturity is referred to as the time path of the bond.

EXHIBIT 9.4  Value of Olympic Power 873% Bonds, Interest Paid Semiannually,
Maturing December 31, 2000 as Maturity Approaches

Number of Present Present
Periods Value of Value of Present
Remaining Interest Maturity Value
Date to Maturity =~ Payments Value of Bonds
December 31, 1997 20 $56,735.24  $39,908.59  $96,643.83
December 31, 1998 18 53,110.12 43,748.15 96,858.27
December 31, 1999 16 49,136.23 47,957.12 97,093.35
December 31, 2000 14 44,780.01 52,571.03 97,351.04
December 31, 2001 12 40,004.69 57,628.83 97,633.53
December 31, 2002 10 34,769.94 63,173.24 97,943.19
December 31, 2003 8 29,031.56 69,251.08 98,282.64
December 31, 2004 6 22,741.10 75,913.66 98,654.75
December 31, 2005 4 15,845.43 83,217.23 99,062.66
December 31, 2006 2 8,286.34 91,223.48 99,506.82
December 31, 2007 0 0 100,000.00  100,000.00
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The Value of Bonds as Yields Change
If the yield-to-maturity had remained constant at 9.4% per year, what
would these bonds be worth at the end of 1997? According to Exhibit 9.4,
$96,643.83. What is their value at the end of 1997 in our previous exam-
ple? $97,500. Why isn’t the actual value of the bonds equal to the value
predicted according to the time path of the bond? Because yields have
changed. At the beginning of 1997, the bonds were priced to yield 9.4%
per year to maturity. At the end of 1997, however, the value of the bonds
is greater than what we would expect, given simply the passage of time.
The yield to maturity as of December 31, 1997, given a value of $97,500,
is calculated by solving for the six-month yield that equates the new
market value to the present value of the interest and maturity value:

Present value of bonds on December 31, 1997
20
_ $4,437.50 N $100,000.00

-3 = $97,500
o1 (L+r)t (1+rp®

which gives us:

74 =4.632% semiannually,

ora4.632% x 2 = 9.264% yield-to-maturity.

If yields did not change during the year and the bonds were valued
to yield 9.4% per year to maturity, the value of the bonds would have
crept up to $96,643.83 by the end of 1997. But instead, the value of the
bonds increased from $96,500 to $97,500. Since the cash flows have not
changed, the only thing that could cause the value of the bonds to devi-
ate from $96,643.83 is the discount rate—the yield.

As we saw from the calculations, the yield-to-maturity decreased
from 9.4% to 9.264% per year. As the yield decreased, the value of the
bond increased.

Let’s look once again at the value of a bond:

e M
V= 2 +
t=1(1+7d)t (1+rd)t

If we hold C, T, and M constant, we see that an increase in r;—the
six-month yield—decreases the present value of the bond. Likewise, a
decrease in r; increases the present value of the bond. The value of
bonds is therefore sensitive to the yield.
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EXHBIT 9.5  Value of Olympic Power Bonds for Different Yields-to-Maturity
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How sensitive is the value to different yields? Let’s look at an exam-
ple using the Olympic Power bonds as of the end of 1997. We saw that
if the bonds are valued at $97,500, this is equivalent to saying their
yield to maturity is 9.264 % per year. We also saw that if the bonds are
valued at $96,643.83, their yield-to-maturity is 9.4% per year.

We can see the different values of the bonds as of December 1997
for different yields in Exhibit 9.5. If the bonds are priced to yield 2%,
they would be worth $162,032. If the bonds are price to yield 20%,
they would be worth $52,643.

Callable Bonds

Some bonds have a feature, referred to as a call feature, that allows the
bond issuer to buy back the bonds from the investor at a specified
price—the call price—during a specified period prior the bond’s maturity
date. A bond with this feature is referred to as a callable bond. If a bond
is callable, investors are concerned with not just its yield-to-maturity, but
also its return if the bond is called away. Yield-to-call is a concept simi-
lar to the yield-to-maturity. It is the yield to the date when the bond is
expected to be called, instead of a yield to a bond’s maturity. The yield-
to-call is calculated like the yield-to-maturity, except:

M instead of the number of periods to the maturity date, N is the number
of periods to some date when the bonds are expected to be called, and
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W the call price of the bond is used as the maturity value, M.

The call price is specified in the bond indenture. When the bond may be
called is also specified in the indenture, but it is usually a range of dates,
so the precise date the firm will actually call the bond is not specified.
Therefore, some assumption has to be made regarding when the bond
will be called away.

Let’s look at a callable bond to see how this works. Illinois Bell
Telephone 8% debentures due in 2016 are callable in any year before
maturity until the year 2011. But the call price depends on the year
called. For example, if Illinois Bell calls in the bonds in 1991, the com-
pany must pay 104.95, or $1,049.50 per bond; if called in 2011, it’s
100.24 or $1,002.40 per bond.

On January 1, 1991, the price was 88, or $880 per bond. This bond
pays $82.50 interest each year, or $41.25 every six months. As of Janu-
ary 1, 1991, there were 52 interest payments remaining to maturity.
Therefore, the yield to maturity as of January 1, 1991 will be the annual
yield equivalent to the six-month rate that solves:

$880 =

52
Z $41.25 + $1,000

S1(l+r) (L+ry)?

We know that since this is a discount bond (the value is less than its par
value), the yield-to-maturity is greater than the 8% coupon rate. Using
a financial calculator, the six-month rate is 0.0475 or 4.75%. The yield-
to-maturity is therefore 4.75% x 2 = 9.5%.

The yield-to-call is calculated is a similar manner. For example, if
the bonds are called at the end of 1991, Illinois Bell must pay $1,049.50
per bond at the call date and prior to the call has paid two interest pay-
ments since January 1, 1991: June and December of 1991.

Using this information (M = $1,049.50 and N = 2), the yield-to-call
is calculated by determining the six-month yield and translating it into
an annual yield:

2
$41.25 + $1,049.50

C1(l+r)t (L+ry)?

$880 =

The six-month rate is 13.7% and the yield-to-call is 27.4% per year.
Though the yield-to-call is usually calculated using the first available
call date, we can calculate the yield-to-call for any possible call date. For
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bonds called at the end of the year 2000, the yield-to-call is the annual
yield equivalent to the six-month yield solving using the call price for
2000 of 102.83:

20
$41.25 + $1,028.30

t=1(1 +rd)t (1 +rd)20

$880 =

The six-month yield is 5.19% and the yield-to-call is 10.38% per year.

VALUATION OF OPTIONS

In Chapter 4, we discussed options and how the price of an option can
be decomposed into intrinsic value and time premium. The factors that
affect the time value of an option are:

. the value of the underlying asset;

. the exercise price;

. the time value of money;

. the expected volatility in the value of the underlying asset; and
. the time to maturity.

LB W =

To see how these factors influence the value of an option, let’s look
at a simple option—a stock option. A stock option is the right to buy or
sell a particular common stock at a specified price within a specified
period. These options are not created by the company that issued the
underlying stock; rather, they are created by the exchange on which the
option is to be traded.

To illustrate the influence of these factors an option’s value, con-
sider the following stock option:

The right to buy a share of ABC stock at $40 a share before
December 15th.

Since this is a right to buy an asset, we refer to this as a call option. This
option gives the investor the right to buy a share of ABC stock at $40
per share—the exercise price, also called the strike price—before
December 15th—the expiration date.

If ABC stock is currently trading for $35 a share, this option is
referred to as out-of-the-money; that is, the current stock price is less
that the exercise price of $40. Is this option worthless? The answer is
no. The option to buy ABC stock at $40 a share is valuable (that is, the
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option is worth more than $0) since there is some chance that the price
of ABC stock will rise above $40 a share prior to December 15th.’

If ABC stock is currently trading for $40 a share, this option is
referred to as at-the-money; that is, the current stock price is equal to
the strike price. Again, the option would be worth something since ABC
stock may rise above the exercise price prior to December 15th.

If the ABC stock is currently trading for $45 a share, this option is
referred to as in-the-money; that is, the current stock price is greater
than the strike price. The option will be worth more than $5. Why?
Because an investor today can buy the stock at $40 (exercising the
option) and then sell it for $45 in the market, making a $5 profit. There-
fore, the option is at least worth $5. Again, since the stock price has a
chance of rising further prior to December 15th, the option will be
worth more than $5.

From this analysis, we can see that the greater the price of the
underlying asset (the stock, in this case), the greater the value of the call
option. That is, there is a direct relation between the price of the under-
lying asset and the value of the call option.

The option value is also affected by the exercise price. For a given
price of ABC stock, the lower the exercise price, the greater the value of
the option. For example, assume that the price of ABC stock is $45. The
option with an exercise price of $40 will have a value greater than $35.
Compare this with an option on ABC with an exercise price of $35. In
this latter case, the ABC option will trade for some value greater than
$10. Therefore, there is an inverse relation between the exercise price
and the value of the call option.

The value of the option is also affected by the time value of money.
The call option is the right to buy an asset sometime in the future. Since
the option represents buying in the future, the greater the opportunity
cost of funds, the greater the value of the option. By delaying the pur-
chase of the asset, you can invest your funds in other assets—the greater
the return available, the greater is the value of deferring the purchase of
the asset. In other words, the greater the opportunity cost, the more
valuable it is to have the option, which allows you to purchase the asset
in the future (instead of today).

The value of the option is also influenced by the volatility of the
value of the underlying asset. If ABC stock is currently trading for $35 a

5 Of course, the price of the stock may fall below $40. If the price of the stock is be-
low $40, the option owner will not choose to exercise the option (that is, the option
owner will not purchase the stock). Since a call option is an option to buy and not
an option to sell the stock, the option’s value depends on the probability that the
stock’s price will be above the strike price prior to expiration.
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share, the value of the option to buy ABC stock at $40 a share is influ-
enced by the probability that ABC stock will rise above $40 prior to the
expiration date. What affects this probability? The more volatile the
value of the underlying asset is expected to be, the more likely that it
may increase in value prior to the expiration date. Therefore, there is a
direct relation between the expected volatility of the underlying asset’s
value and the value of the call option.

The time remaining to expiration also affects the value of the
option. For example, if today is October 15th, and the ABC stock is
trading for $35 a share, there would be two months prior to the option’s
expiration. If, instead, today is November 15th and the ABC stock is
trading for $35 a share, there is one month prior to expiration. In which
case is it more likely that the option will become in-the-money before
expiration? October 15th, because there is more time for the stock price
to move upward. Therefore, there is a direct relation between the time
to maturity of an option and the option’s value.

If we alter our example to make the option a put option in ABC
stock—that is, an option to sell ABC stock—we would have a different
set of relations between these factors and the value of the option. Con-
sider a put option on ABC stock:

The right to sell a share of ABC stock at $40 a share before
December 15th.

The put becomes more valuable in the following circumstances:

M the lower the value of the asset, since the investor in the put option
gains when the exercise price is more than the asset’s actual value,

M the higher the exercise price, since this means the investor can sell the
asset for a higher price,

B the lower the time value of money, since the investor is delaying selling
the asset and getting the proceeds from that sale,

B the more the expected volatility of the underlying asset’s value, since
there is no profit if the price of the underlying asset does not move, and

M the longer the time to maturity, since there is more time for the underly-
ing asset’s price to move below the exercise price.

The factors that affect the value of call and put options and their
relation to the value of an option are summarized in Exhibit 9.6. Incor-
porating these factors mathematically into the valuation of an option or
option-like security is quite complex. That’s part of your advanced stud-
ies in finance.
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EXHIBIT 9.6  Relation between Call and Put Option Features and the
Value of an Option

Feature

Relation to a
Call Option Value

Relation to a
Put Option Value

Value of the
underlying
asset

Exercise price

Time value of
money

Volatility of
the underly-
ing asset’s
value

Time to
maturity

Direct relation

The greater the value of the
underlying asset, the greater
the value of the option.

Inverse relation

The lower the exercise price,
the greater the value of the
option.

Direct relation

The greater the time value of
money, the greater the value
of the option.

Direct relation

The greater the volatility of
the value of the underlying
asset, the greater the value of
the option.

Direct relation

The greater the time remaining
to maturity, the greater the
value of the option.

Inverse relation

The greater the value of the
underlying asset, the lower
the value of the option.

Direct relation

The greater the exercise
price, the greater the value
of the option.

Inverse relation

The greater the time value of
money, the lower the value
of the option.

Direct relation

The greater the volatility of
the value of the underlying
asset, the greater the value
of the option.

Direct relation

The greater the time remain-
ing to maturity, the greater
the value of the option.

In addition to options on stocks, as we discussed in our ABC exam-
ple, there are other types of option securities.

B A warrant is the right to buy a specified stock at a specified price in a
specified time period, generally attached to a corporate bond as a
“sweetener” to make the bond more attractive. A warrant is therefore
a call option.

B A detachable warrant is a warrant that can be sold separately from the
bond and traded as a security.

B A right is a call option given to shareholders to buy additional stock in
the issuing corporation (usually at a discount from the current market
price) for a limited period of time. Rights can be sold by shareholders
or exercised. If they are sold to another investor, they are traded as

securities.
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In addition to these option securities, there are also securities with
option-like features. A convertible bond is a bond that can be converted
into common stock at the option of the investor. This bond is therefore
a combination of a straight bond (a bond without such a conversion fea-
ture) and an option to convert the bond to shares of stock. Another
example is the putable bond. A putable bond is a bond that gives the
investor the right to put or sell the bonds back to the issuer at a speci-
fied price, under certain specified conditions.

There are many option-like features that may affect the value of the
security. These features include callability and convertibility. A bond with a
call feature gives the bond issuer the right to buy back the bond from the
investor for a specified price during a specified period. This feature provides
the issuer with flexibility—for example, if interest rates decline, the issuer
can call, or buy back, the bonds and then sell new bonds with a lower inter-
est rate. Since the issuer is likely to call the bond when interest rates have
declined below the bond’s coupon rate, the investor must reinvest the pro-
ceeds received when the bond is called at a lower interest rate. Conse-
quently, a call feature increases the risk to the investor because the investor
is exposed to the risk that the proceeds received will have to be reinvested
at a lower rate. As a result of this risk, investors demand a higher yield to
invest in a bond that has a call feature relative to an otherwise comparable
bond that does not have this feature. Looked at from the issuer’s perspec-
tive, the issuer must pay a higher cost (in the form of a higher coupon rate)
by issuing a bond with a call feature than one without a call feature.

A bond with a convertible feature gives the investor the right to
exchange the bond for common stock of the issuer at a specified rate of
exchange. This feature gives the investor flexibility. For example, if the
common stock’s price increases sufficiently, the investor could exchange
the bond for common stock. A convertible feature therefore increases
the potential return on the bond since it could be turned into stock
when it is attractive to do so.

We already know the value of a debt security is affected by its return
(in the form of interest and principal payments) and the uncertainty
associated with these interest and principal payments. Now we know
features such as callability and convertibility also affect the value of
debt securities.

In addition to the options found in securities, the financial manager
faces investment decisions that have options. In deciding whether or not
to invest in a new product, the financial manager has the option to post-
pone or defer investment. This is a call option—the option to invest in
the product at some future point in time.

Another example is the abandonment option. In evaluating an
investment that was made in the past, the financial manager has the
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option to abandon the investment—stop production and sell off the
assets. The option to abandon is a put option, since it is an option to
sell the investment.

Looking at options in a broader perspective, we see that the owners of
a firm have the option to not pay the creditors, halting operations, selling
off assets, and distributing the proceeds. This is a put option held by the
owners since they control whether or not to pay off creditors or to default.

Whether we are talking about securities that are options, securities
with option-like features, or financial decisions that contain options, the
same five factors listed in Exhibit 9.6 apply in valuing them. Though the
precise calculation of the value of options is beyond the scope of this
text, you should be able to recognize the factors affecting the value of
an option and how they could influence the financial decisions you will
have to make.

SUMMARY

B The value of any asset depends on the expected cash flows and the
uncertainty associated with those cash flows.

B The value of a share of stock is the present value of all future dividends
on the stock. These dividends may be fairly predictable and constant,
as in the case of a preferred stock, or fairly unpredictable in amount
and timing, as in the case of some common stock.

B The value of a debt security is the present value of the promised interest
and principal payments, discounted at a rate that reflects the uncer-
tainty associated with these cash flows.

B The Dividend Valuation Model (also known as the Gordon Model) is a
formula that can be used to value a share of stock if the dividend is
either constant or grows at a constant rate. The model states that the
value of a share of stock is equal to the ratio of next period’s dividend
to the difference between the required rate of return and the growth
rate of dividends.

B If dividends on a stock are expected to grow at one rate for a finite
number of years and to grow at another rate after that time, the Divi-
dend Valuation Model can be modified to accommodate these two
growth rates.

B Using the Dividend Valuation Model, we can see that the required rate
of return on a stock is a function of the stock’s dividend yield and its
capital yield. Using the same model, we also can see that the growth
rate is a function of the dividend payout such that the lower the pay-
out, the greater the growth of future dividends.
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Calculating returns on an asset uses the same tools we used to value the
asset, but this time we solve for the return instead of the present value.
The return on an asset over a specified time interval involves determin-
ing the return based on the given present value, future value, any inter-
mediate cash flows (such as interest or dividends), and the number of
periods.

The return on a bond if it is held to maturity is referred to as the yield-
to-maturity. The yield-to-maturity is the annualized return assuming
that any interest earned is reinvested at the yield-to-maturity and that
the bond is held until maturity. For the case of bonds of U.S. corpora-
tions or governmental entities, interest is paid semiannually; therefore,
the calculation of the yield-to-maturity requires first calculating the six-
month yield then multiplying this yield by two.

To be consistent with conventions, the value and returns of zero-
coupon bonds are calculated using an annualized six-month yield.
The value of a bond may change when either the bond’s yield-to-
maturity changes or time passes. As a bond approaches maturity, the
value of the bond converges upon the maturity value.

If a bond is callable, an additional yield is also calculated: the yield-to-
call. This is the annualized yield on the bond assuming the bond is
called at a specified time and at the specified call price.

The value of an option—whether an actual security, a security with
option-like features, or embedded in an investment or financing deci-
sion—is influenced by the exercise price, the time remaining to the
expiration of the option, the value of the underlying asset, the expected
volatility of the value of the underlying asset, and the time value of
money.

QUESTIONS

1

2.

. What are the major differences between the dividends expected to

be paid to preferred stockholders and common stockholders?

a. Why do investors view the cash flows from debt securities of a corpo-
ration as more certain than the common stock of the corporation?

b. What is the uncertainty regarding the cash flows for a bond that
is callable?

. Using the dividend valuation model with dividends growing at a

constant rate, what is the relation between dividend growth, share
price growth, and earnings growth?

. Which of the following situations does not work with the dividend

valuation model? a. no growth in dividends. b. growth in dividends
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that is greater than the required rate of return. c. negative growth in
dividends. d. no current dividends.

5. What is the relation between the price-earnings ratio and the
growth rate of dividends?

6. If the dividend rate on preferred stock is reset every year to the
going market yield on preferred stocks of similar risk, at what price
would a share of preferred stock trade?

7. a. What is the relation between the expected growth rate of com-

mon stock dividends and the dividend payout?
b. What is the rationale behind this relation?

8. The Goofy Gadget Company currently pays a dividend of $2.50 per
common share. If dividends are expected to grow at a rate of 5%
per year and the required rate of return on Goofy common stock is
8%, what is the value of a share of Goofy stock?

9. The Common Company has paid the following dividends during the
past four years of:

Year  Dividend per Share

1997 $2.00
1998 $2.10
1999 $2.30
2000 $2.52

If dividends are expected to grow at the same rate as the past
four years and the required rate of return on Common common is
10%, what is the expected price of a share of Common common at
the end of 2000?

10. The Grow-all Company has 1,000,000 shares of common stock out-
standing. The company paid dividends of $6,000,000 on common
stock this year. Dividends are expected to grow at a rate of 4% per
year and the required rate of return on common stock is 7%. Using
the dividend valuation model, what is the value of a share of Grow-
all common stock?

11. The Change-all Company currently pays $2.00 of dividends on each
share of common stock. The required rate of return on Change-all
stock is 10%.

a. If the expected dividend growth rate is 5% each year, forever,
what is the value of a share of Change-all common stock?

b. If the expected dividend growth rate is 2% each year, forever,
what is the value of a share of Change-all common stock?

c. If the dividend growth is expected to be 5% for the next five years
and 2% thereafter, what is the value of a share of Change-all
common stock?
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12.

13.

14.

15.

16.

17.

18.

The AlterG Corporation currently pays $3.00 of dividends per share

of common stock. The required rate of return on AlterG stock is 5%.

a. If the expected dividend growth rate is 2% per year, forever, what
is the value of a share of AlterG common stock?

b. If the expected dividend growth rate is 4% per year, forever, what
is the value of a share of AlterG common stock?

c. If the dividend growth rate is expected to be 4% per year of the
next four years and 2% thereafter, what is the value of a share of
AlterG common stock?

Ross purchased 100 shares of stock for $30 a share on January 1,

1996. On December 31, 2001, he sold these shares for $25 per

share. What was the yield on his investment?

The Babson Software Company common stock currently pays divi-

dends of $2.00 per share. Babson’s stock earnings are expected to

grow at a rate of 10% for the next three years and then grow at a

rate of 5% thereafter. Investors demand a return of 12% on Bab-

son’s stock. Using the dividend valuation model, what is the value of

Babson common stock?

Burlington Northern Santa Fe, Inc., paid the following dividends

per share (DPS) on its common stock:

Year DPS Year DPS Year DPS

1984  $1.10 1988  $2.20 1992 $1.20
1985  $1.45 1989  $1.20 1993  $1.20
1986  $1.55 1990  $1.20 1994  $1.20
1987  $2.05 1991  $1.20 1995 $1.20

Source: Value Line Investment Survey, Edition 2 (March 22, 1996) p. 285.
Calculate the average annual growth rate in dividends from:

a. 1984 through 1987

b. 1984 through 1991

c. 1984 through 1995

The Perpetual Corporation issued shares of preferred at a price of
$90 per share. If the dividend is fixed at $9 per share, what is the
yield on the preferred shares?

Suppose the Everlasting Company has shares of preferred stock out-
standing that pay $35 per share and are priced to yield 10%. If the
yield on this stock were to change to 8%, what would be the
expected effect on the shares’ price?

For each of the following pairs of coupon rates and yields, assuming
interest is paid at the end of each year, determine whether the bond
will sell for more than, at, or less than its par value:
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19.

20.

21.

22.

23.

24.

25.

Bond Coupon Rate  Yield-to-Maturity

A 5% 7%
B 2% 3%
C 6% 6%
D 3% 6%
E 8% 4%

Consider two bonds, Bond X and Bond Y, each with a maturity

value of $1,000 and maturing in five years. Bond X has a coupon

rate of 5% and Bond Y has a no coupon. If Bond X and Bond Y are

considered to be of equal risk, which bond will have a higher value

today?

If you determine that the yield-to-maturity on a bond with annual

coupons is 10%, what rate of return are we assuming that these

coupons earn when they are reinvested?

Consider a bond with a face value of $1,000, a coupon rate of 8%

(paid annually), and a maturity in three years. What is the value of

the bond if it is priced to yield 6%?

The IM Company issued a bond with a maturity value of $1,000, a cou-

pon rate of 5% (paid annually), and it reaches maturity in five years.

What is the value of the IM bond today if the yield-to-maturity is 4%?

Suppose three years ago you bought an ABC Company bond that

pays 6% per year (paid semiannually) and it has three years to

maturity at its par value of $1,000.

a. If you sell the bond when it is priced to yield 8%, what is your
gain or loss on this investment?

b. If you sell the bond when it is priced to yield 4%, what is your
gain or loss on this investment?

c. If you sell the bond when it is priced to yield 10%, what is your
gain or loss on this investment?

Arthur purchased a zero-coupon bond on January 1, 1990 for $500.

On December 31, 2001, Arthur sold this bond for $750. What was

the yield on this investment?

Consider a bond that has a current value of $1,081.11, a face value

of $1,000.00, a coupon rate of 10% (paid semiannually) and five

years remaining to maturity.

a. What is the bond’s yield-to-maturity today?

b. If the bond’s yield does not change, what is its value one year
from today?

c. If the bond’s yield does not change, what is its value two years
from today?
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26. What is the value today of a zero-coupon bond with a maturity
value of $1,000 and five years remaining to maturity if it is priced to
yield: a. 5%? b. 8%? c. 10%? d. 12%? e. 14%?

27. The R. T. Ely Corporation issued bonds at par on January 1, 1995,
with a face value of $1,000, an original maturity of five years and a
coupon rate of 5% (paid annually). What is the price of one Ely
bond on January 1, 1998 if Ely bonds are priced to yield 6%?

28. On January 1, 1981, the Huntington Railroad Company issued
$100 million of 9% bonds due 2020. Interest is paid semiannually in
January and June of each year. These bonds are callable according
to the following schedule:

1990-2000 at 103.0
2001-2005 at 102.0
2006-2010 at 101.0
2011-2015 at 100.5
2016-2020 at 100.0

These bonds are also convertible into shares of stock, with each
$1,000 face value bond convertible into 15 shares of Huntington
common stock. Huntington common stock paid a dividend of $2
per share in 1997. Its dividends are expected to grow at a rate of
10% per year for the years 1998-2002 and then slow to a rate of
5% per year thereafter. The current required rate of return on Hun-
tington common stock is 14%.

The current yield (i.e., annual interest/market price) on the
Huntington bonds is 7.5%. Interest rate forecasts for the next six
years are as follows:

1998  8.00% 2001  8.75%
1999  8.50% 2002 9.00%
2000  8.50% 2003 9.00%

All indications are that yields will remain at 9% through 2020.

a. Calculate the yield-to-call for the Huntington bonds for each year
from today, the end of 1997, to maturity. Plot the yield-to-call
against time.

b. Forecast the stock price of Huntington common stock for each
year from 1998 through 2020. Plot the predicted stock price
against time.

c. Based on the yield and dividend growth forecasts, at what point
in the future would it be profitable to convert the Huntington
bonds into stock? Explain the basis of your decision. What other
factors enter into this decision?
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29. Suppose you are offered an option on an asset. This option gives
you the right to buy the asset for $1,000 any time before December
31st of this year. Currently, this asset is worth $800.

a. Is this a call option or a put option?

b. What determines the value of this option?

c. Currently, is this option “at-the-money,” in-the-money,” or “out-
of-the money”?

d. Since the exercise price is more than the asset’s value today, does
this mean the option is worthless? Explain.

30. a. Why is a warrant an option?

b. Why is a right an option?

31. Explain why each of the following bonds can be viewed as a bond
with an embedded option?
a. a callable bond
b. a putable bond
c. a convertible bond.

32. For which type of option (put or call) does the price of the option
vary inversely with the:

a. exercise price?
b. value of the underlying asset?

33. If the expected volatility of the underlying asset’s value increases,
what would happen to the price of
a. a call option?

b. a put option?

34. If interest rates in the market decline below the coupon rate on a
callable bond that is currently callable, why would an investor say
that the embedded call option is “in the money”?



10

Risk and Expected Return

y now it should be clear that to make any investment or financing

decision you must make your best determination of the costs
involved and the benefits, or return, that will result from it. What may
not yet be as clear is that there is always risk that returns may not turn
out to be what you though they would be. What we’re getting at, of
course, is risk. Specifying a return by itself doesn’t mean very much
unless you also specify its risk.

After we have explained the concept of risk, we will look at how to
quantify the risk of an expected return and how to incorporate risk in
financial decision-making. By becoming familiar with modern portfolio
theory and the role of risk in valuing assets, you will understand how a
financial manager can manage risk and its relation to expected return.

Whenever you make a financing or investment decision, there is some
uncertainty about the outcome. Uncertainty means not knowing exactly
what will happen in the future. There is uncertainty in most everything
we do as financial managers, because no one knows precisely what
changes will occur in such things as tax laws, consumer demand, the
economy, or interest rates.

Though the terms “risk” and “uncertainty” are often used to mean
the same thing, there is a distinction between them. Uncertainty is not
knowing what’s going to happen. Risk is how we characterize how
much uncertainty exists: The greater the uncertainty, the greater the
risk. Risk is the degree of uncertainty.

257
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In financing and investment decisions there are many types of risk
we must consider. These include:

m Cash flow risk
Business risk
Sales risk
Operating risk
Financial risk
Default risk
B Reinvestment risk
Prepayment risk
Call risk
B Interest rate risk
B Purchasing power risk
m Currency risk
m Portfolio risk
Diversifiable risk
Nondiversifiable risk

Let’s take a look at each of these types of risk.

Cash Flow Risk

Cash flow risk is the risk that the cash flows of an investment will not
materialize as expected. For any investment, the risk that cash flows
may not be as expected—in timing, amount, or both—is related to the
investment’s business risk.

Business Risk

Business risk is the risk associated with operating cash flows. Operating
cash flows are not certain because neither are the revenues nor the
expenditures comprising the cash flows.

Revenues: depending on economic conditions and the actions of
competitors, prices or quantity of sales (or both) may be different
from what is expected. This is sales risk.

Expenditures: operating costs are comprised of fixed costs and
variable costs. The greater the fixed component of operating
costs, the less easily a company can adjust its operating costs to
changes in sales.

The mixture of fixed and variable costs depends largely on the type
of business. For example, fixed operating costs make up a large portion
of an airline’s operating costs: No matter how many passengers are fly-
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ing, the airline still needs to pay gate fees, pay a pilot, and buy fuel. The
variable costs for an airline—the costs that change depending on the
number of passengers—amount to a little bit of fuel and the cost of the
meal.

Even within the same line of business, companies can vary their
fixed and variable costs. For example, an airline could develop a system
that allows it to vary the number of cabin stewards and baggage han-
dlers according to passenger traffic, varying more of its operating costs
as demand changes.

We refer to the risk that comes about from the mix of fixed and
variable costs as operating risk. The greater the fixed operating costs
relative to variable operating costs, the greater the operating risk.

Let’s take a look at how operating risk affects cash flow risk.
Remember back in economics when you learned about elasticity? That’s
a measure of the sensitivity of changes in one item to changes in
another. We can look at how sensitive a firm’s operating cash flows are
to changes in demand, as measured by unit sales. We’ll calculate the
operating cash flow elasticity, which we call the degree of operating
leverage (DOL).

The degree of operating leverage is the ratio of the percentage
change in operating cash flows to the percentage change in units sold.
Let’s simplify things and assume that we sell all that we produce in the
same period. Then,

DOL = Percentage change in operating cash flows

Percentage change in units sold

Suppose the price per unit is $30, the variable cost per unit is $20,
and the total fixed costs are $5,000. If we go from selling 1,000 units to
selling 1,500 units, an increase of 50% of the units sold, operating cash
flows change from:

1,000 Units Sold 1,500 Units Sold

Sales $30,000 $45,000
Less variable costs 20,000 30,000
Less fixed costs 5,000 5,000
Operating cash flow $5,000 $10,000

Operating cash flows doubled when units sold increased by 50%. What
if the number of units decreases by 25%, from 1,000 to 750?
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1,000 Units Sold 750 Units Sold

Sales $30,000 $22,500
Less variable costs 20,000 15,000
Less fixed costs 5,000 5,000
Operating cash flow $5,000 $2,500

Operating cash flows decline by 50%. For any 1% change in units sold, the
operating cash flow changes by 2%, in the same direction. So if units sold
increased by 10%, operating cash flows would increase by 20%; if units
sold decreased by 10%, operating cash flows would decrease by 20%.

We can represent the degree of operating leverage in terms of the
basic elements of the price per unit, variable cost per unit, number of
units sold, and fixed operating costs. Operating cash flows are:

Operating cash flow = (Price per unit)(Number of units sold)
— (Variable cost per unit)(Number of units sold)
— (Fixed operating costs)

How much do operating cash flows change when the number of units
sold changes? It changes by the difference between the price per unit
and the variable cost per unit—called the contribution margin—times
the change in units sold. The percentage change in operating cash flows
for a given change in units sold is:

Number \(Price Variable
of units | per —cost

sold unit  per unit
DOL = _ : (10-1)
Number \(Price Variable) (Fixed
of units || per - cost — | operating
sold unit  per unit costs

Applying the formula for DOL using the data in the example, we
can figure out the sensitivity to change in units sold from 1,000 units:

1,000($30 - $20)

DOL for 1,000 units = =
1,000($30 - $20) - $5,000

A DOL of 2.0 means that a 1% change in units sold results in a 1% x
2.0 = 2% change in operating cash flow.
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Why do we specify that the DOL is at a particular quantity sold (in
this case 1,000 units)? Because the DOL will be different at different
numbers of units sold. For example, at 10,000 units,

10,000($30 — $20)

DOL for 10,000 units = =
10,000($30 — $20) — $5,000

Let’s look at situation in which the firm has shifted some of the oper-
ating costs away from fixed costs and into variable costs. Suppose the
firm has a unit sales price of $30, a variable cost of $24 a unit, and
$1,000 in fixed costs. A change in units sold from 1,000 to 1,500—a 50%
change—changes operating cash flows from $5,000 to $8,000, or 60%:

1,000 Units Sold 1,500 Units Sold

Sales $30,000 $45,000
Less variable costs 24,000 36,000
Less fixed costs 1,000 1,000
Operating cash flow $5,000 $8,000
Then:

1,000($30 — $24)

DOL at 1,000 units = =
1,000($30 — $24) - $1,000

and

Percentage change inoperating cash flows
= DOL (Percentage change in units sold)
= 1.2(50%) =60%

What we see in our calculations here is what we saw a bit earlier in
our reasoning of fixed and variable costs: The greater use of fixed, rela-
tive to variable operating costs, the more sensitive operating cash flows
are to changes in units sold and, therefore, more operating risk.

At 1,000 units produced and sold, we see that the DOL is 2.0; at
10,000 units, the DOL is 1.2. The degree of operating leverage is sensi-
tive to the number of units produced and sold.

We can gain additional insight into the firm’s profitability and its
uncertainty by looking at the relation between profitability and the
number of units produced and sold. What number of units must be pro-
duced and sold to just break even (that is, to just cover the fixed operat-
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ing costs)? The answer to this question is found by rearranging the
operating cash flow equation:

$0 = (Price per unit)(Number of units sold)
— (Variable cost per unit)(Number of units sold)

— (Fixed operating costs)

The break-even number of units, Qpgg, is:

Opp = . (lee.d opera.tmg costs) . (10-2)
(Price per unit — Variable cost per unit)

Consider the example in which fixed operating costs are $5,000, price per
unit is $30, and variable cost per unit is $20. The break-even quantity is:

$5,000

= —2—— = 500 units
($30-$20)

Opk

If the firm produces and sells 500 units, there are no operating profits
and the DOL is undefined.

Both sales risk and operating risk influence a firm’s operating cash
flow risk. And both sales risk and operating risk are determined in large
part by the type of business the firm is in. But management has more
opportunity to manage and control operating risk than they do sales risk.

Suppose a firm is deciding on which equipment to buy to produce a
particular product. The sales risk is the same no matter what equipment
is chosen to produce the product. But the available equipment may dif-
fer in terms of fixed and variable operating costs of producing the prod-
uct. Financial managers need to consider the operating risk associated
with their investment decisions.

Financial Risk
When we refer to the cash flow risk of a security, we expand our con-
cept of cash flow risk. Since a security represents a claim on the income
and assets of a business, the risk of the security is not just the risk of the
cash flows of the business, but also the risk related to how these cash
flows are distributed among the claimants—the creditors and owners of
the business. Therefore, cash flow risk of a security includes both its
business risk and its financial risk.

Financial risk is the risk associated with how a company finances
its operations. If a company finances with debt, it is a legally obligated
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to pay the amounts comprising its debts when due. By taking on fixed
obligations, such as debt and long-term leases, the company increases its
financial risk. If a company finances its business with equity, either gen-
erated from operations (retained earnings) or from issuing new equity, it
does not incur fixed obligations.

The more fixed-cost obligations (i.e., debt) incurred by the firm, the
greater its financial risk. We can quantify this risk somewhat in the same
way we did for operating risk, looking at the sensitivity of the cash
flows available to owners when operating cash flows change. This sensi-
tivity, which we refer to as the degree of financial leverage (DFL), is:

DFL = Percentage change in cash flows to owners

Percentage change in operating cash flows

The cash flows to owners are equal to operating cash flows, less
interest and taxes. If operating cash flows change, how do cash flows to
owners change? Suppose operating cash flows change from $5,000 to
$6,000 and suppose the interest payments are $1,000 and, for simplicity
and wishful thinking, the tax rate is 0%:

Operating Cash Flow  Operating Cash Flow

of $5,000 of $6,000
Operating cash flow $5,000 $6,000
Less interest 1,000 1,000
Cash flows to owners $4,000 $5,000

A change in operating cash flow from $5,000 to $6,000—a 20%
increase—increased cash flows to owners by $1,000—a 25% increase.

What if, instead, our fixed financial costs are $3,000? A 20%
change in operating cash flows results in a 50% change in the cash flows
available to owners:

Operating Cash Flow  Operating Cash Flow

of $5,000 of $6,000
Operating cash flow $5,000 $6,000
Interest 3,000 3,000
Cash flows to owners $2,000 $3,000

Using more debt financing increases the sensitivity of owners’ cash flows.
We can write the sensitivity of owners’ cash flows to a change in
operating cash flows as:
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Number \( Price Variable Fixed

of units || per - cost — | operating
sold unit  per unit costs
DFL = (10-3)
Number |(Price  Variable) (Fixed Fixed
of units || per - cost — | operating || financing
sold unit  per unit costs costs
If
Number of units sold = 1,000
Price per unit = $30

Variable cost per unit = $20
Fixed operating costs = $5,000
Fixed financing costs = $1,000

DFL for 1,000 units = —2000(830 —$20) ~$5,000 ___
1,000($30 — $20) — $5,000 — $1,000

Again, we need to qualify our degree of leverage by the level of produc-
tion since DFL is different at different levels operating cash flows.

The firm must produce and sell a sufficient number of units to make
a profit for owners. How many units are necessary? The answer is simi-
lar to what we did for the break-even in terms of operating profits, but
this time we have to also cover the fixed financial costs (that is, interest).
The break-even number of units considering both operating and finan-
cial costs, indicated as Qg , is:

03y = (Fixed operating costs) + (Fixed financing costs) (10-4)
BE (Price per unit — Variable cost per unit)

In other words, the firm must produce and sell more than Qg units to
make a profit. In our example, the break-even number of units, with
total fixed costs of $6,000, is:

" $6,000
Opg =

= 2900 _ 600 units
($30 - $20)

If the firm sells 600 units, profits to owners will be zero. If the firm sells
less than the 600 units, the firm has a loss and if the firm sells more than
the 600 units, the firm has a profit.!

UIf the firm produces and sells exactly 600 units, the DFL is undefined.
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The greater the use of financing sources that require fixed obliga-
tions, such as interest, the greater the sensitivity of cash flows to owners
to changes in operating cash flows.

Operating and Financial Risk

The degree of operating leverage gives us an idea of the sensitivity of
operating cash flows to changes in sales. And the degree of financial
leverage gives us an idea of the sensitivity of owners’ cash flows to
changes in operating cash flows. But often we are concerned about the
combined effect of both operating leverage and financial leverage. Own-
ers are concerned about the combined effect because both contribute to
the risk associated with their future cash flows. And financial managers,
making decisions to maximize owners’ wealth, need to be concerned
with how investment decisions (which affect the operating cost struc-
ture) and financing decisions (which affect the capital structure) affect
owners’ risk.

Let’s look back on the example using fixed operating costs of
$5,000 and fixed financial costs of $1,000. The sensitivity of owners’
cash flow to a given change in units sold is affected by both operating
and financial leverage.

Consider increasing the units sold up 50%. If there was no interest
(and therefore no financial leverage), the owners’ cash flow would equal
operating cash flow. Then a 50% increase in units sold would result in a
100% increase in cash flows to owners. Now consider decreasing units sold
by 50%. This would result in a 100% decrease in cash flows to owners.

But if there is financial leverage, this leverage exaggerates the effect
of operating leverage. Consider again the case where there is $1,000 of
interest:

1,000 Units Sold 1,500 Units Sold 500 Units Sold

Sales $30,000 $45,000 $15,000
Less variable costs 20,000 30,000 10,000
Less fixed costs 5,000 5,000 5,000
Operating cash flow $5,000 $10,000 $0
Less interest 1,000 1,000 1,000
Cash flows to owners $4,000 $9,000 -$1,000

If the number of units sold increases by 50%, from 1,000 to 1,500
units,

B Operating cash flows increase by 100%.
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B Cash flows to owners increase by 125%.
If units sold decrease by 50%, from 1,000 to 500 units,

B Operating cash flows decrease by 100%.
B Cash flows to owners decrease by 125%.

Combining a firm’s degree of operating leverage with its degree of
financial leverage results in the degree of total leverage (DTL), a measure
of the sensitivity of the cash flows to owners to changes in unit sales:

DTL - Percentage change in cash flows to owners

Percentage change in units sold

which is the same as:

Number |(Price Variable
of units || per —cost
sold unit  per unit
DFL = (10-3)
Number \(Price Variable) (Fixed Fixed
of units || per —cost — | operating | — | financing
sold Jlunit per unit costs costs

and which simplifies to:

DTL = DOL x DFL

Suppose:

Number of unit sold 1,000
Price per unit = $30

Variable cost per unit = $20
Fixed operating cost = $5,000
Fixed financing cost = $1,000

Then,

1,000($30 — $20)
1,000($30 - $20) - $5,000 — $1,000
_ $10,000 _, .
$4,000

DTL for 1,000 units =
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which we could also have gotten from multiplying the DOL, 2, by the
DFL, 1.25. This means that a 1% increase in units sold will result in a
2.5% increase in cash flows to owners; a 50% increase in units sold
results in a 125% increase in cash flows to owners; a 5% decline in
units sold results in a 12.5% decline in cash flows to owners; and so on.

In the case of operating leverage, the fixed operating costs act as a
fulcrum: The greater the proportion of operating costs that are fixed,
the more sensitive are operating cash flows to changes in sales. In the
case of financial leverage, the fixed financial costs, such as interest, act
as a fulcrum: The greater the proportion of financing with fixed cost
sources, such as debt, the more sensitive cash flows available to owners
are to changes in operating cash flows. Combining the effects of both
types of leverage, we see that fixed operating and financial costs
together act as a fulcrum that increases the sensitivity of cash flows
available to owners to changes in the umber of units sold.

Default Risk

When you invest in a bond, you expect interest to be paid (usually semi-
annually) and the principal to be paid at the maturity date. However, the
more burdened a firm is with debt—required interest and principal pay-
ments—the more likely it is that payments promised to bondholders will
not be made and that there will be nothing left for the owners. We refer
to the cash flow risk of a debt security as default risk or credit risk.

Technically, default risk on a debt security depends on the specific
obligations comprising the debt. Default may result from:

M Failure to make an interest payment when promised (or within a speci-
fied period).

M Failure to make the principal payment as promised.

M Failure to make sinking fund payments (that is, amounts set aside to
pay off the obligation), if these payments are required.

M Failure to meet any other condition of the loan.

B Bankruptcy.

Why do financial managers need to worry about default risk?
Because they invest their firm’s funds in the debt securities of other
firms; because they are concerned about how investors perceive the risk
of their own debt securities; and because the greater the perceived
default risk of a firm’s securities, the greater the firm’s cost of financing.

Default risk is affected by both business risk—which includes sales
risk and operating risk—and financial risk. We need to consider the
effects operating and financing decisions have on the default risk of the
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securities a firm issues, since the risk accepted through the financing
decisions affects the firm’s cost of financing.

Reinvestment Rate Risk
Another type of risk is the uncertainty associated with reinvesting cash
flows, not surprisingly called reinvestment rate risk.

Suppose you buy a U.S. Treasury Bond that matures in five years.
There is no default risk, since the U.S. government could simply print
more money to pay the interest and principal. Does this mean there is
no risk when you own a Treasury bond? No. You need to do something
with the interest payments as you receive them and the principal
amount when it matures. You could stuff them under your mattress,
reinvest in another Treasury bond, or invest them otherwise. If yields
have been falling, however, you cannot reinvest the interest payments
from the bond and get the same return you are getting on the bond.
When your Treasury bond matures, you face reinvestment risk.

If we look at an investment that produces cash flows before matu-
rity or sale, such as a stock (with dividends) or a bond (with interest),
we face a more complicated reinvestment problem. In this case we’re
concerned with the reinvestment of the final proceeds (at maturity or
sale), but also with the reinvestment of the intermediate dividend or
interest cash flows (between purchase and maturity or sale).

Let’s look at the case of a five-year bond issued by Company Y, that
pays 10% interest (at the end of each year, to keep things simple), and
has a par value of $1,000. This bond is a coupon bond; that is, interest
is paid at the coupon rate of 10% per year, or $100 per bond. If you buy
the bond when it is issued at the beginning of Year 1 and hold it to
maturity, you will have the following cash flows:

Company Y Bond
Date Cash Flow

January 1, Year 1 -$1,000.00 « Purchase of bond

December 31, Year 1 100.00

December 31, Year 2 100.00

December 31, Year 3 100.00

December 31, Year 4 100.00

December 31, Year 5 1,100.00 <« Proceeds of maturity and last interest payment

You face five reinvestment decisions along the life of this bond: the
four intermediate flows at the end of each year, and the last and largest
cash flow that consists of the last interest payment and the par value.



Risk and Expected Return 269

Suppose we wish to compare the investment in the Company Y
bond with another five-year bond, issued by Company Z, that has a dif-
ferent cash flow stream, but a yield that is nearly the same. Company
Z’s bond is a zero-coupon bond; that is, it has no interest payments, so
the only cash flow to the investor is the face value at maturity:

Company Z bond
Date Cash Flow
January 1, Year 1 -$1,000.00 <  Purchase of bond

December 31, Year 5 +$1,610.51 < Proceeds at maturity

Both bonds have the same annual yield-to-maturity of 10%. If the
yield is the same for both bonds, does this mean that they have the same
reinvestment rate risk? No. Just from looking at the cash flows from
these bonds we see there are intermediate cash flows to reinvest from
Company Y’s bond, but not from Company Z’s bond.

Let’s see just how sensitive the yield on the investment is to changes
in the assumptions on the reinvestment of intermediate cash flows. Sup-
pose we can reinvest the interest payments at 5%, not 10%. We calcu-
late the yield on the bonds assuming reinvestment at 5%—a modified
internal rate of return—>by calculating the future value of the reinvested
cash flows and determining the discount rate that equates the original
investment of $1,000 to this future value:

Company Y Bond Company Z Bond
Values as of Values as of
Cash December 31, Cash December 31,
Date Flow Year 5 Flow Year 5
December 31, Year 1 $100.00 $121.55
December 31, Year 2 100.00 115.76
December 31, Year 3 100.00 110.25
December 31, Year 4 100.00 105.00
December 31, Year 5 1,100.00 1,100.00 $1,610.50 $1,610.51

Future value, with cash flows
reinvested at 5% $1,552.56 $1,610.51

Using the value of the cash flow as of December 31, Year § as the
future value and the $1,000 investment as the present value, the modi-
fied internal rates of return are 9.2% for Company Y’s bond and 10%
for Company Z’s bond. You’ll notice that the modified internal rate of
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return for Company Z’s bond is the same as its yield-to-maturity—
because there are no intermediate cash flows.

If we compare two bonds with the same yield-to-maturity and the same
coupon rate, the bond with the longer maturity has more reinvestment risk.
That’s because it has more cash flows to reinvest throughout its life.

If we compare two bonds with the same yield-to-maturity and the
same time to maturity, the bond with the greater coupon rate has more
reinvestment rate risk. That’s because it has more of its value coming
sooner in the form of cash flows.

Two types of risk closely related to reinvestment risk of debt securi-
ties are prepayment risk and call risk. Prepayment risk is associated with
certain asset-backed securities. These securities, which are discussed in
Chapter 26, are created by pooling loans and using the pool as collateral
for the securities. Examples of asset-backed securities issued by corpora-
tions are those backed by residential mortgage loans, automobile loans,
and equipment leases. The loans have a schedule for the repayment of
principal. Typically the borrower has the right to prepay a loan without a
penalty at any time prior to the scheduled principal prepayment date. A
payment made in excess of the schedule principal repayment is referred
to as a prepayment. A borrower may benefit from exercising the option
to prepay if interest rates decline below the loan’s interest rate. A prepay-
ment that occurs when interest rates decline below the loan’s interest rate
is a disadvantage to the investor in an asset-backed security because it
forces the investor to reinvest the proceeds received at a lower interest
rate. This risk is referred to as prepayment risk.

Call risk is the risk that a callable security will be called by the issuer.
If you invest in a callable security, there is a possibility that the issuer may
call it in (buy it back). While you may receive a call premium (a specified
amount above the par value), you have to reinvest the funds you receive.

There is reinvestment risk for assets other than stocks and bonds, as well.
if you are investing in a new product—investing in assets to manufacture and
distribute it—you expect to generate cash flows in future periods. You face a
reinvestment problem with these cash flows: What can you earn by investing
these cash flows? What are your future investment opportunities?

If we assume that investors do not like risk—a safe assumption—
then they will want to be compensated if they take on more reinvest-
ment rate risk. The greater the reinvestment rate risk, the greater the
expected return demanded by investors.

Reinvestment rate risk is relevant to investment decisions no matter the
asset and you must consider this risk in assessing the attractiveness of
investments. The greater the cash flows during the life of an investment, the
greater the reinvestment rate risk of the investment. And if an investment
has a greater reinvestment rate risk, this must be factored into decisions.
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Interest Rate Risk

Interest rate risk is the sensitivity of the change in an asset’s value to
changes in market interest rates. And, you should remember that market
interest rates determine the rate we must use to discount a future value
to a present value. The value of any investment depends on the rate used
to discount its cash flows to the present. If the discount rate changes, the
investment’s value changes.

Suppose you invest in a project that you expect to have in operation
for ten years. Two years into the project, you find that returns on alter-
native investments have increased. Does this affect the value of this two-
year-old project? Sure. You now have a higher opportunity cost—the
return on your best investment opportunity. Therefore the value of the
two-year-old project is now less, and you need to determine whether to
continue or terminate it. Reassessment is necessary, also, if the opportu-
nity cost declines as well. If the return on your next best investment
opportunity declines, the existing project will look even better.

Interest rate risk also is present in debt securities. If you buy a bond
and intend to hold it until its maturity, you don’t need to worry about
its value changing as interest rates change: your return is the bond’s
yield-to-maturity. But if you do not intend to hold the bond to maturity,
you need to worry about how changes in interest rates affect the value
of your investment. As interest rates go up, the value of your bond goes
down. As interest rates go down, the value of your bond goes up. This
may seem wrong to you. But it’s not, it’s correct. Here’s why.

Let’s compare the change in the value of the Company Y bond to
the change in the value of the Company Z bond as the market interest
rate changes. (We presented these bonds in the previous section.) Sup-
pose that it is now January 1, Year 2. If yields remain at 10%, the value
of the bonds are:

Value of Company Y bond
$100.00 N $100.00 . $100.00 +$1,100.00

= = $1,000.00
(1+0.10)" (1+0.10)> (1+0.10)° (1+0.10)*
and
Value of Company Z bond = $1,61051 _ $1,100.00
(1+0.10)"

If market interest rates change causing the bonds to yield 12%, the
value of the Company Y and Company Z bonds are less:
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Value of Company Y bond
$100.00 + $100.00 N $100.00 +$1,100.00

(1+0.12)" (1+0.12)> (1+0.12)° (1+0.12)*
= $939.25

and

$1,610.51

= $1,023.51
(1+0.12)*

Value of Company Z bond =

If market interest rates change causing the bonds to yield 8%, the
value of the Company Y and Company Z bonds is more than $1,000:

Value of Company Y bond
$100.00 + $100.00 N $100.00 +$1,100.00

(1+0.08)"  (1+0.08)* (1+0.08)° (1+0.08)"
= $1,066.24

and

$1,610.51

= $1,183.77
(1+0.08)"

Value of Company Z bond =

But how sensitive are the values of the bond to changes in market
interest rates? If the bonds’ yield changed on January 1, Year 2 from
10% to 12%, the value of Company Y bond would drop from
$1,000.00 to $938.25—a drop of $61.75, or 6.18% of the bond’s value.
The drop would be greater for Company Z’s bond—a drop of $76.50 or
6.95% of its value. Looking at changes in the value of the bonds for dif-
ferent yield changes, we see that the Company Z bond’s value is more
sensitive to changes in yields than is Company Y’s.

The values of the two bonds for different yields as of January 1, Year 2
are shown in Exhibit 10.1. As you can see, the Company Z bond’s value is
more sensitive to the yield changes than is Company Y’s bond.

M For a given maturity, the greater the coupon rate, the less sensitive the
bond’s value to a change in the yield. Why? The greater the coupon
rate, the more of the bond’s present value is derived from cash flows
that are affected less by discounting.
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EXHIBIT 10.1  The Value of Company Y and Company Z bonds on January 1, Year
2, for Different Yields

$1,600.00 -

$1,500.00 - Company Z Bond
$1,400.00 |
$1,300.00 | v
$1,200.00 -
$1,100.00 | !

$1,000.00 |

Company Y Bond

Value of Bond

Company Z Bond at 15% is $921

$800.00 Company Y Bond at 15% is $857

$900.00

$700.00 | — s

1% 3% 5% T% 9% 11% 13% 15% 17% 19%
Yield-to-Maturity

As another example, compare two bonds that have the same time
remaining to maturity, five years, the same face value, $1,000, and both
are priced to yield 10%. If Bond HC has a 10% coupon and Bond LC
has a 5% coupon, a change in the yield has a greater effect on the value
of Bond LC than on Bond HC. When yields change from 10% to 12 %,

Bond HC’s value changes from $1,000 to $928, down 7.20%
Bond LC’s value changes from $810 to $748, down 7.65%

We can make an additional generalization about the sensitivity of a
bond’s value to changes in yields.

m For a given coupon rate, the longer the maturity of the bond, the more
sensitive the bond’s value to changes in market interest rates.

Compare the change in the value of two bonds that have the same
coupon rate, 10% and the same face value, $1,000, with interest paid
annually. If Bond SM has five years remaining to maturity and Bond LM
has ten years remaining to maturity, a change in the yield on the bonds
from 10% to 12% results in a greater change in Bond LM’s value. When
interest changes from 10% to 12%,

Bond SM’s value changes from $1,000 to $928, down 7.2%
Bond LM’s value changes from $1,000 to $887, down 11.3%
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Purchasing Power Risk
Purchasing power risk is the risk that the price level may increase unex-
pectedly. If a firm locks in a price on your supply of raw materials
through a long-term contract and the price level increases, it benefits
from the change in the price level and your supplier loses—the firm pays
the supplier in cheaper currency. If a firm borrows funds by issuing a
long-term bond with a fixed coupon rate and the price level increases,
the firm benefits from an increase in the price level and its creditor is
harmed since interest and the principal are repaid in a cheaper currency.
Consider the 11.0% and 9.1% inflation rates for the years Year 1
and Year 2, respectively. If you borrowed $1,000 at the beginning of
Year 1 and paid it back two years later, you are paying back $1,000 in
end-of-Year 2 dollars. But how much is a Year 2 dollar worth relative to
beginning-of-Year 1 dollars? We can use the compounding relation to
work this out. We know that the future value is $1,000. We also know
that the rate of inflation over the two-year period is determined from
compounding the two inflation rates:

r = (1 + Inflation rate for Year 1)(1 + Inflation rate for Year 2) — 1
(1+0.110)(1+0.091) -1
0.2110 or 21.10% over the two years

We can solve the basic valuation relation for today’s value, PV, consider-
ing r to be a two-year rate (that is, a period is defined as the two-year
stretch from the beginning of Year 1 through the end of Year 2):

FV
$1,000

PV(1+7)
PV(1+0.2110)

and rearranging to solve for PV,

$1,000

= 20 - $825.76
(1+0.2110)

Therefore, the $1,000 you paid back at the end of Year 2 was really
only worth $825.80 at the beginning of Year 1. As a borrower, you have
benefitted from inflation and your lender has lost.

Purchasing power risk is the risk that future cash flows may be
worth less or more in the future because of inflation or deflation, respec-
tively, and that the return on the investment will not compensate for the
unanticipated inflation. If there is risk that the purchasing power of a
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currency will change, investors—who do not like risk—will demand a
higher return.

Financial managers need to assess purchasing power risk in terms of
both their investment decisions—making sure to figure in the risk from
a change in purchasing power of cash flows—and their financing deci-
sions—understanding how purchasing power risk affects the costs of
financing.

Currency Risk

In assessing the attractiveness of an investment, we estimated future cash
flows from the investment to see whether their value today—the bene-
fits—out-weigh the cost of the investment. If we are considering making
an investment that generates cash flows in another currency (some other
nation’s currency), there is some risk that the value of that currency will
change relative to the value of our domestic currency. We refer to the risk
of the change in the value of the currency as currency risk. It is discussed
further in Chapter 25.

Currency risk is the risk that the relative values of the domestic and
foreign currencies will change in the future, changing the value of the
future cash flows. As financial managers, we need to consider currency
risk in our investment decisions that involve other currencies and make
sure that the returns on these investments are sufficient compensation
for the risk of changing values of currencies.

RETURN AND RISK

We refer to both future benefits and future costs as expected returns.
Expected returns are a measure of the tendency of returns on an invest-
ment. This doesn’t mean that these are the only returns possible, just
our best measure of what we expect.

Expected Return

Suppose you are evaluating the investment in a new product. You do not
know and cannot know precisely what the future cash flows will be. But
from past experience, you can at least get an idea of possible flows and
the likelihood—the probability—they will occur. After consulting with
colleagues in marketing and production management, you determine
that there are two possible cash flow outcomes, success or failure, and
the probability of each outcome. Next, consulting with colleagues in
production and marketing for sales prices, sales volume, and production
costs, we develop the following possible cash flows in the first year:
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Scenario Cash Flow  Probability of Cash Flow
Product success ~ $4,000,000 40%
Product flop —-2,000,000 60%

But what is the expected cash flow in the first year? The expected
cash flow is the average of the possible cash flows, weighted by their
probabilities of occurring:

0.40($4,000,000) + 0.60(-$2,000,000)
$400,000

Expected cash flow

The expected cash flow is $400,000.

The expected value is a guess about the future outcome. It is not
necessarily the most likely outcome. The most likely outcome is the one
with the highest probability. In the case of our example, the most likely
outcome is —$2,000,000.

A general formula for any expected value is:

Expected value = E(x) = pyxq +DaXy +P3X3+ ... + D, X, + ... + PNXN

where

E(x) = the expected value

n = possible outcome

N = number of possible outcomes
p, = probability of the nth outcome
x,, = value of the nth outcome

We can abbreviate this formula by using summation notation:

N
Expected value = E(x) = z [ (10-6)

n=1

The calculation of the expected value requires that all possible out-
comes be included. Therefore, the probabilities (the p;’s) must sum to
1.00 or 100%—if not, you have left out a possible outcome.

Applying the general formula to our example,

N = 2 (there are two possible outcomes)
p1 = 0.40
Py = 0.60
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x; = $4,000,000
x; = -$2,000,000
2
E(cash flow) = Z p,.x,
n=1
= P1x1tPrx;

= (0.40($4,000,000) + 0.60(~$2,000,000) = $400,000)

Considering the possible outcomes and their likelihoods, we expect a
$400,000 cash flow.

Standard Deviation of the Possible Outcomes

The expected return gives us an idea of the tendency of the future out-
comes—what we expect to happen, considering all the possibilities. But
the expected return is a single value and does not tell us anything about
the diversity of the possible outcomes. Are the possible outcomes close
to the expected value? Are the possible outcomes much different than
the expected value? Just how much uncertainty is there about the
future?

Since we are concerned about the degree of uncertainty (risk), as
well as the expected return, we need some way of quantifying the risk
associated with decisions.

Suppose we are considering two products, Product A and Product B,
with estimated returns under different scenarios and their associated
probabilities:

Scenario Probability of Outcome  Possible Return on Investment

Product A

Success 25% 24%

Moderate success 50 10

Failure 25 -4

Product B

Success 10% 40%

Moderate success 30 30

Failure 60 -5

We refer to a product’s set of the possible outcomes and their respective
probabilities as the probability distribution for those outcomes.
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We can calculate the expected cash flow for each product as follows:

Scenario Dn X, DnXp

Product A

Success 0.25 0.24 0.0600
Moderate success  0.50 0.10 0.0500

Failure 0.25 -0.04 -0.0100
Expected return 0.1000 or 10%
Product B

Success 0.10 0.40 0.0400
Moderate success  0.30 0.30 0.0900

Failure 0.60 -0.05 -0.0300
Expected return 0.1000 or 10%

Both Product A and Product B have the same expected return. Let’s now
see if there is any difference in the possible outcomes for the two products.

The possible returns for Product A range from -4% to 24%, where
the possible returns for Product B range from —5% to 40%. The range is
the span of possible outcomes. For Product A the span is 28 %; for Prod-
uct B the it is 45%. A wider span indicates more risk, so Product B has
more risk than Product A.

If we represent graphically the possible cash flow outcomes for
Products A and B, with their corresponding probabilities, as in Exhibit
10.2, we see there is more dispersion of possible outcomes with Product
B—they are more spread out—than those of Product A.

But the range by itself doesn’t tell us much about the possible cash
flows at these extremes nor within the extremes. Nor does the range tell
us anything about the probabilities at or within the extremes.

A measure of risk that does tell us something about how much to
expect and the probability that it will happen is the standard deviation.
The standard deviation is a measure of dispersion that considers the
values and probabilities for each possible outcome. The larger the stan-
dard deviation, the greater the dispersion of possible outcomes from the
expected value. The standard deviation considers the distance (devia-
tion) of each possible outcome from the expected value and the proba-
bility associated with that distance:

Standard deviation of possible outcomes

N
= o(x) = «/Z palx,~ E)1*

n=1

(10-7)
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EXHIBIT 10.2  Probability Distribution for Product A
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THE VARIANGE AND THE STANDARD DEVIATION

The variance and the standard deviation are both measures of disper-
sion. In fact, they are related: The standard deviation is the square root
of the variance. So why do we go beyond the calculation of the variance
to get the standard deviation? For two reasons.

First, the variance is in terms of squared units of measure (say,
squared dollars or squared returns), whereas the standard deviation is in
terms of the original unit of measure. It gets tough trying to interpret
squared dollars or squared returns.

Second, if the probability distribution is approximately normally
distributed (that is, bell-shaped, with certain other characteristics), we
can use the standard deviation to compactly describe the probability
distribution; not so with the variance. There are uses for the variance in
statistical analysis, but for purposes of describing and comparing proba-
bility distributions, we focus on the expected value and the standard
deviation.

The calculation of the standard deviation can be made manageable
with a worksheet such as Exhibit 10.3, used to calculate the standard
deviations of possible outcomes for Products A and B.
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EXHIBIT 10.3  Calculation of the Standard Deviation of Possible Outcomes for
Product A and Product B

Product A
Outcome p x px  x-E(x) (x-E(x))? plx - E(x))?
1 0.25 0.24 0.0600 0.1400 0.0196 0.0049
2 0.50 0.10 0.0500 0.0000 0.0000 0.0000
3 0.25 -0.04 =0.0100 -0.1400 0.0196 0.0049
0.1000 6> =0.0098
6 =0.0990 = 9.90%
Product B
Outcome p x px x—E(x) (x - E(x))? p(x—E(x))2
1 0.10 0.40 0.0400 0.3000 0.0900 0.0090
2 0.30  0.30 0.0900 0.2000 0.0400 0.0120
3 0.60 =0.05 =0.0300 -0.1500 0.0225 0.0135

0.1000 0% =0.0345
6=0.1857=18.57%

Summarizing, we have calculated the following;:

Expected Return ~ Standard Deviation of Possible Outcomes

Product A 10% 9.90%
Product B 10% 18.57%

While both products have the same expected value, they differ in the
distribution of possible outcomes. When we calculate the standard devi-
ation around the expected value, we see that Product B has a larger
standard deviation. The larger standard deviation for Product B tells us
that Product B has more risk than Product A since its possible outcomes
are more distant more from its expected value.

Return and the Tolerance for Bearing Risk

Which product investment do you prefer, A or B? Most people would
choose A since it provides the same expected return with less risk. Most
people do not like risk—they are risk averse. Does this mean a risk
averse person will not take on risk? No—they will take on risk if they
feel they are compensated for it.
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A risk neutral person is indifferent toward risk. Risk neutral per-
sons do not need compensation for bearing risk. A risk preference per-
son likes risk—someone even willing to pay to take on risk. Are there
such people? Yes. Consider people who play the state lotteries, where
the expected value is always negative: The expected value of the win-
nings is less than the cost of the lottery ticket.

When we consider financing and investment decisions, we assume
that most people are risk averse. Managers, as agents for the owners,
make decisions that consider risk “bad” and that if risk must be borne,
they make sure there is sufficient compensation for bearing it. As agents
for the owners, managers cannot have the “fun” of taking on risk for
the pleasure of doing so.

Risk aversion is the link between return and risk. To evaluate a
return you must consider its risk: Is there sufficient compensation (in the
form of an expected return) for the investment’s risk?

EXPECTED RETURN, RISK, AND DIVERSIFICATION

As managers, we rarely are consider investing in only one project at
time. Small businesses and large corporations alike can be viewed as
collections of different investments, made at different points in time. We
refer to a collection of investments as a portfolio.

While we usually think of a portfolio as a collection of securities
(stocks and bonds), we can think of a business in much the same way—
a portfolio of assets such as buildings, inventories, trademarks, patents,
and so forth. As managers, we are concerned about the overall risk of
the business’s portfolio of assets.

Suppose you invested in two assets, Thing One and Thing Two, hav-
ing 20% and 8% returns over the next year.

Suppose you invest equal amounts, say $10,000, in each asset for
one year. At the end of the year you expect to have $10,000(1 + 0.20) =
$12,000 from Thing One and $10,000(1 + 0.08) = $10,800 from Thing
Two, or a total value of $22,800 from our original $20,000 investment.
The return on our portfolio is therefore:

$22,800 — $20,000
$20,000

Return = = 14%

If instead, we invested $5,000 in Thing One and $15,000 in Thing Two,
the value of our investment at the end of the year would be:



282 THE FUNDAMENTALS OF VALUATION

Value of investment = $5,000(1 + 0.20) + $15,000(1 + 0.08)
= $6,000 + $16,200 = $22,200

and the return on our portfolio would be:

$5,000(1 +0.20) + $15,000(1 + 0.08) — $20,000

Return = =11%
$20,000
which we can also write as:
Return = 222000 50y, $15,000 5 gy _ 170,
$20,000 $20,000

As you can see more immediately by the second calculation, the return on
our portfolio is the weighted average of the returns on the assets in the
portfolio, where the weights are the proportion invested in each asset.
We can generalize the formula for a portfolio return, r,, as the
weighted average of the returns of all assets in the portfolio, letting:

= a particular asset in the portfolio
; = proportion invested in asset i
return on asset 7

= number of assets in the portfolio

3 8 0~
I}

Thus, 7, = wyry +wyry + ... +wgrg.

We can write more compactly as:
T, = Y W (10-8)

Diversification and Risk

In any portfolio, one investment may do well while another does poorly.
The projects’ cash flows may be “out of sync” with one another. Let’s
see how this might happen.

Suppose you own Asset P that produces the returns over time shown
in Exhibit 10.4(a). These returns vary up and down within a wide range.
Suppose you also invested in Asset Q whose returns over time are shown
in Exhibit 10.4(b). These returns also vary over time within a wide band.
But since the returns on Asset P and Asset Q are out of sync, each tends
to provide returns when the other doesn’t. The result is that your portfo-
lio’s returns vary within a narrower range as shown in Exhibit 10.4(c).
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EXHIBIT 10.4  Returns on Asset P, Asset Q, and a Portfolio over Time
Panel A: Returns on Asset P over Time
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Let’s look at the idea of “out-of-syncness” in terms of expected
returns, since this is what we face when we make financial decisions. Con-
sider Investment C and Investment D and their probability distributions:

Probability of Return on Return on
Scenario Scenario Investment C  Investment D
Boom 30% 20% -10%
Normal 50 0 0
Recession 20 =20 45

We see that when Investment C does well, in the boom scenario,
Investment D does poorly. Also, when Investment C does poorly, as in
the recession scenario, Investment D does well. In other words, these
investments are out of sync with one another.

Now let’s look at how their “out-of-syncness” affects the risk of the
portfolio of C and D. Suppose we invest an equal amount in C and D.
The calculation of the expected return and standard deviation for
Investment C, Investment D, and the portfolio consisting of C and D is
shown in Exhibit 10.5. The expected return on Investment C is 2% and
the expected return on Investment D is 6%. The return on a portfolio
comprised of equal investments of C and D is expected to be 4%. The
standard deviation of Investment C’s return is 14% and of Investment
D’s return is 19.97%, but the portfolio’s standard deviation, calculated
using the weighted average of the returns on Investment C and D in
each scenario, is 4.77%. This is less than the standard deviations of
each of the individual investments because the returns of the two invest-
ments do not move in the same direction at the same time, but rather
tend to move in opposite directions.

The portfolio comprised of Investments C and D has less risk than
the individual investments because each moves in different directions
with respect to the other. A statistical measure of how two variables—in
this case, the returns on two different investments—move together is the
covariance. Covariance is a statistical measure of how one variable
changes in relation to changes in another variable. Covariance in this
example is calculated in four steps:

Step 1: For each scenario and investment, subtract the investment’s
expected value from its possible outcome.

Step 2:  For each scenario, multiply the deviations for the two invest-
ments.

Step 3:  Weight this product by the scenario’s probability.

Step 4:  Sum these weighted products to arrive at the covariance.
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Step 1: Deviation of Return on Step 2: Step 3:
Investment from its Expected Return ~ Multiply Weight the
Investment Investment Deviations  Product by the

Scenario  Probability C D Together Probability
Boom 0.30 0.1800  -0.1600 -0.0288 -0.00864
Normal 0.50 —-0.0200 -0.0600 0.0012 0.00060
Recession 0.20 -0.2200 0.3900 —0.0858 -0.01716
Step 4: Covariance = -0.02520

As you can see in these calculations, in a boom economic environ-
ment, when Investment C is above its expected return (deviation is posi-
tive), Investment D is below its expected return (deviation is negative).
In a recession, Investment C’s return is below its expected value and
Investment D’s return is above its expected value. The tendency is for
the returns on these portfolios to co-vary in opposite directions—pro-
ducing a negative covariance of —0.0252.

Let’s see the effect of this negative covariance on the risk of the
portfolio. The portfolio’s variance depends on:

B The weight of each asset in the portfolio.
B The standard deviation of each asset in the portfolio.

B The covariance of the assets’ returns.

Let covy , represent the covariance of two assets’ returns. We can
write the portfolio variance as:

: . 22 22
Portfolio variance = w67 + w505 + 2cov ,w w, (10-9)

The portfolio standard deviation is:

Portfolio standard deviation = ,/Portfolio variance (10-10)

We can apply this general formula to our example, with Investment C’s
characteristics indicated with a 1 and Investment D’s with a 2,

wq = 0.50 or 50%
wH = 0.50 or 50%
G = 0.1400 or 14.00%
Gy = 0.1997 or 19.97%

COVl,Z = -0.0252
Then:
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Portfolio variance

0.50%(0.1400%) + 0.507(0.1997%) + 2(=0.0252)(0.50)(0.50)
= 0.002275

and:
Portfolio standard deviation = ,/0.002275 = 0.0477or 4.77%

which, not coincidentally, is what we got when we calculated the standard
deviation directly from the portfolio returns under the three scenarios.?

As we saw above, the standard deviation of the portfolio is lower
than the standard deviations of each of the investments because the
returns on Investments C and D are negatively related: When one is
doing well the other may be doing poorly, and vice-versa. That is, the
covariance is negative. The investment in assets whose returns are out of
step with one another is the whole idea behind diversification. Diversifi-
cation is the combination of assets whose returns do not vary with one
another in the same direction at the same time.

If the returns on investments move together, we say that they are
correlated with one another. Correlation is the tendency for two or
more sets of data—in our case returns—to vary together. The returns on
two investments are:

B Positively correlated if one tends to vary in the same direction at the
same time as the other.

B Negatively correlated if one tends to vary in the opposite direction with
respect to the other.

B Uncorrelated if there is no relation between the changes in one with
changes in the other.

Statistically, we can measure correlation with a correlation coeffi-
cient. The correlation coefficient reflects how the returns of two securi-
ties vary together and is measured by the covariance of the two
securities’ returns, divided by the product of their standard deviations:

Correlation coefficient

Covariance of two assets’ returns

) (Standard deviation ot)(Standard deviation of ) (10-11)

returns on first asset returns on second asset

2If we can calculate the standard deviation directly from the portfolio’s returns, why
calculate it using the individual assets’ standard deviations and the covariance? We
did it to illustrate the role of the assets’ covariance in the portfolio’s risk.
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By construction, the correlation coefficient is bounded between -1 and
+1.> We can interpret the correlation coefficient as follows:

B A correlation coefficient of +1 indicates a perfect, positive correlation
between the two assets’ returns.

B A correlation coefficient of —1 indicates a perfect, negative correlation
between the two assets’ returns.

B A correlation coefficient of 0 indicates no correlation between the two
assets’ returns.

B A correlation coefficients falling between 0 and +1 indicates positive,
but not perfect positive correlation between the two assets’ returns.

B A correlation coefficient falling between -1 and 0 indicates negative,
but not perfect negative correlation between the two assets’ returns.

In the case of Investments C and D, the covariance of their returns is:

Correlation of returns on Investments C and D
Covariance of returns Investments C and D

( Standard deviation of X Standard deviation of )

returns on Investment C/\returns on Investment D
-0.0252 _
(0.1400)(0.1997)

-0.9014

Therefore, the returns on Investment C and Investment D are negatively
correlated with one another.

By investing in assets with less than perfectly correlated cash flows,
you can get rid of—diversify away—some risk. The less correlated the
cash flows, the more risk you can diversify away—to a point.

Let’s think about what this means for a company. Consider Proctor &
Gamble whose products include Tide detergent, Prell shampoo, Pampers
diapers, Jif peanut butter, and Old Spice cologne. Are the cash flows from
these products positively correlated? To a degree, yes. The cash flows from
these products depend on consumer spending for consumption goods. But
are they perfectly correlated? No. For example, diaper sales depend on the
diaper wearing population, whereas cologne products depend on the male
cologne-wearing population. The cash flows of these different products also
depend on the actions of competitors—the degree of competition may be
different for the diaper market than for the peanut butter market. Further,

3 Dividing the covariance by the product of the standard deviations insures (mathe-
matically) that this statistic is bounded by -1 and +1, allowing a cleaner interpreta-
tion of the relation between assets’ returns.
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the cash flows of the products are affected by different input pricing—the
costs of the raw inputs to make these products. If there is a bad year for
the peanut crop, the price of peanuts may increase substantially, reducing
cash flows from Jif—but this increase in peanut prices is not likely to
affect the costs of, say, producing laundry detergent.

Portfolio Size and Risk

What we have seen for a portfolio with two assets can be extended to
include any number of assets. The calculations become very compli-
cated, because we have to consider the covariance between every possi-
ble pair of assets! But the basic idea is the same. The risk of a portfolio
declines as it includes more assets whose returns are not perfectly corre-
lated with the returns of the assets already in the portfolio.

The idea of diversification is based on beliefs about what will hap-
pen in the future: expected returns, standard deviation of all possible
returns, and expected covariance between returns. How valid are our
beliefs about anything in the future? We can get an idea by looking at
the past. So we look at historical returns on assets—returns over time—
to get an idea of how some asset’s returns increase while at the same
time others do not or decline.

Let’s look at the effects of diversification with common stocks. As
we add common stocks to a portfolio, the standard deviation of returns
on the portfolio declines—to a point. We can see this in Exhibit 10.6,
where the portfolio standard deviation is plotted against the number of
different stocks in the portfolio. After around twenty different stocks,
the portfolio’s standard deviation is about as low as it is going to get.

Why does the risk seem to reach some point and not decline any far-
ther? Because common stocks’ returns, in general, are positively corre-
lated with one another. There just aren’t enough negatively correlated
stocks’ returns to reduce portfolio risk beyond a certain point.

We refer to the risk that goes away as we add assets as diversifiable
risk. We refer to the risk that cannot be reduced by adding more assets
as nondiversifiable risk. Diversifiable and nondiversifiable components
of a portfolio’s risk are shown in Exhibit 10.6.

The idea that we can reduce the risk of a portfolio by introducing
assets whose returns are not highly correlated with one another is the
basis of modern portfolio theory (MPT). MPT tells us that by combin-
ing assets whose returns are not correlated with one another, we can
determine combinations of assets that provide the least risk for each
possible expected portfolio return.

Though the mathematics involved in determining the optimal com-
binations of assets are beyond this text, the basic idea is provided in
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Exhibit 10.7. In panel (a), the expected return and standard deviation
for all possible portfolios is shown. Each point in the graph represents a
possible portfolio that can be put together comprising different assets
and different weights. The points in this graph represent every possible
portfolio. As you can see in this diagram:

B Some portfolios have a higher expected return than other portfolios
with the same level of risk.

B Some portfolios have a lower standard deviation than other portfolios
with the same expected return.

Because investors like high returns and low risk, some portfolios are
preferable to others. Portfolio that deliver the highest return for the
level of risk make up what is called the efficient frontier. If investors are
rational, they will go for the portfolios that fall on this efficient frontier.
All the possible portfolios, as well as the efficient frontier, are dia-
grammed in Exhibit 10.7, panel (b).

So what is the relevance of MPT to financial managers? MPT tells
us that:

B We can manage risk by judicious combinations of assets in our portfo-
lios.
B There are some combinations of assets that are preferred over others.

In the next section, we will see what MPT can teach us about valuation.

EXHBIT 10.6  The Average Standard Deviation of a Portfolio for Different Portfolio
Sizes

Diversifiable risk

A 4

A
Nondiversifiable risk
v
Number of securities in the portfolio

Average portfolio standard deviation
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EXHIBIT 10.7  Possible Portfolios and the Efficient Frontier
Panel A: The Expected Return and Risk for Different Portfolios

Expected
Return

Standard Deviation

Panel B: The Efficient Frontier

Expected
Return

Efficient
Frontier

Standard Deviation

MODERN PORTFOLIO THEORY AND ASSET PRICING

The relation between portfolio returns and portfolio risk was recognized by
two Nobel Laureates in Economics, Harry Markowitz and William Sharpe.
Harry Markowitz tuned us into the idea that investors hold portfolios of
assets and therefore their concern is focused upon the portfolio return and
the portfolio risk, not on the return and risk of individual assets.*

*Harry M. Markowitz, “Portfolio Selection,” Journal of Finance (March 1952) pp.

77-91.
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The relevant risk to an investor is the portfolio’s risk, not the risk of
an individual asset. If an investor considers buying an additional asset or
selling an asset from the portfolio, what must be considered is how this
change will affect the risk of the portfolio. This concept applies whether
we are talking about an investor who holds 30 different stocks or a busi-
ness that has invested in 30 different projects. The important thing in
valuing an asset is its contribution to the portfolio’s return and risk.

The Gapital Asset Pricing Model
William Sharpe took the idea that portfolio return and risk are the only ele-
ments to consider and developed a model that deals with how assets are
priced.’ This model is referred to as the capital asset pricing model (CAPM).
We just saw in Exhibit 10.7 that there is a set of portfolios that make
up the efficient frontier—the best combinations of expected return and
standard deviation. All the assets in each portfolio, even on the frontier,
have some risk. Now let’s see what happens when we add an asset with no
risk—referred to as the risk-free asset. Suppose we have a portfolio along
the efficient frontier that has a return of 4% and a standard deviation of
3%. Suppose we introduce into this portfolio the risk-free asset, which has
an expected return of 2% and, by definition, a standard deviation of zero.
If the risk-free asset’s expected return is certain, there is no covariance
between the risky portfolio’s returns and the returns of the risk-free asset.
A portfolio comprised of 50% of the risky portfolio and 50% of the
risk-free asset has an expected return of (0.50)4% + (0.50)2% = 3%
and a portfolio standard deviation calculated as follows:

Portfolio standard deviation

= J0.50%(0.03) + 0.50%(0.00) + 2(0.00)0.50(0.50)
= J0.0075 = 0.0866

If we look at all possible combinations of portfolios along the effi-
cient frontier and the risk-free asset, we see that the best portfolios are
no longer those along the entire length of the efficient frontier; rather, the
best portfolios are now the combinations of the risk-free asset and one—
and only one—portfolio of risky assets on the frontier. The portfolios
comprised of the risk-free asset and this one risky portfolio are shown in
Exhibit 10.8. These portfolios differ from one another by the proportion
invested in the risk-free asset; as less is invested in the risk-free asset,
both the portfolio’s expected return and standard deviation increase.

3 William F. Sharpe, “A Simplified Model of Portfolio Analysis,” Management Sci-
ence (January 1963), pp. 277-293.
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EXHIBIT 10.8  The Expected Return and Risk for All Possible Portfolios of Assets,

Including a Risk-Free Asset
Capital
Market
Line

Market Portfolio

Expected
Return

Risk Free
Rate of
Interest

Standard Deviation

Sharpe demonstrates that this one and only one portfolio of risky
assets is the market portfolio—a portfolio that consists of all assets,
with the weights of these assets being the ratio of their market value to
the total market value of all assets.

If investors are all risk averse—they only take on risk if there is ade-
quate compensation—and if they are free to invest in the risky assets as
well as the risk-free asset, the best deals lie along the line that is tangent to
the efficient frontier. This line is referred to as the capital market line
(CML). If the portfolios along the capital market line are the best deals and
are available to all investors, it follows that the returns of these risky assets
will be priced to compensate investors for the risk they bear relative to that
of the market portfolio. Since the portfolios along the capital market line
are the best deals, they are as diversified as they can get—no other combi-
nation of risky assets or risk-free asset provides a better expected return for
the level of risk or provides a lower risk for the level of expected return.

The CML specifies the returns an investor can expect for a given
level of risk. The CAPM uses this relationship between expected return
and risk to describe how assets are priced.

The CAPM specifies that the return on any asset is a function of the
return on a risk-free asset plus a risk premium. The return on the risk-
free asset is compensation for the time value of money. The risk pre-
mium is the compensation for bearing risk. Putting these components of
return together, the CAPM says:
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Expected return on an asset
= Expected return on a risk-free asset + Risk premium

The market portfolio therefore represents the most well-diversified
portfolio—the portfolio that consists of all the assets in a market. The
only risk in a portfolio comprising all assets is nondiversifiable risk. As
far as diversification goes, the market portfolio is the best you can do,
because you have included everything in it.

Thus, if we assume that investors hold well-diversified portfolios
(approximating the market portfolio), the only risk they have is non-
diversifiable risk. If assets are priced to compensate for the risk of assets
and if the only risk in your portfolio is nondiversifiable risk, then it fol-
lows that compensation for risk applies to only nondiversifiable risk.
Let’s refer to this nondiversifiable risk as market risk.

Because the market portfolio is made up of all assets, each asset pos-
sesses some degree of market risk. Since market risk is systematic across
assets, it is often referred to as systematic risk, and diversifiable risk is
referred to as unsystematic risk. Further, the risk that is not associated
with the market as a whole is often referred to as company-specific risk
when referring to stocks, since it is risk that is specific to the company’s
own situation—such as the risk of lawsuits and labor strikes—and is not
part of the risk that pervades all securities.

The measure of an asset’s return sensitivity to the market’s return,
its market risk, is referred to as that asset’s beta, fS.

The expected return on an individual asset is the sum of the
expected return on the risk-free asset and the premium for bearing mar-
ket risk. Let 7; represent the expected return on asset i, 7, represent the
expected return on the risk-free asset, r,, represent the expected return
on the market, and B; represent the degree of market risk for asset i.

Then:
ri =1+ (1, —1)B; (10-12)

The term (r,, — rf), is the market risk premium—if you owned all the
assets in the market portfolio, you would expect to be compensated (r,,
— ry) for bearing the risk of these assets. B is measure of market risk,
which serves to fine-tune the risk premium for the individual asset. For
example, if the market risk premium were 2% and the B for an individ-
ual asset were 1.5, you would expect to receive a risk premium of 3%
since you are taking on 50% more risk than the market.

For each asset there is a beta. If we represent the expected return on
each asset and its beta as a point on a graph and connect all the points,



296 THE FUNDAMENTALS OF VALUATION

the result is the security market line (SML), as shown in Exhibit 10.9.°
As you can see in the figure:

1. The greater the B, the greater the expected return.

2. If there were no market risk (beta = 0.0) on an asset, its expected return
would be the expected return on the risk-free asset.

3. If the asset’s risk is similar to the risk of the market as a whole (beta =
1.0), that asset’s expected return is the return on the market portfolio.

For an individual asset, beta is a measure of sensitivity of its returns
to changes in return on the market portfolio. If beta is one, we expect
that for a given change of 1% in the market portfolio return, the asset’s
return is expected to change by 1%. If beta is less than one, then for a
1% change in the expected market return, the asset’s return is expected
to change by less than 1%. If the beta is greater than one, then for a 1%
change in the expected market return, the asset’s return is expected to
change by more than 1%.

We typically estimate the beta for a common stock by looking at the
historical relation between its return and the return on the market as a

whole. The betas of some U.S. companies’ common stocks are listed in
Exhibit 10.10.

EXHIBIT 10.9  Security Market Line that Describes the Relation Between Expected
Asset Returns and Beta

Expected
Return
At this point, . )
the return on an asset security market line
with a beta of 1.0 has an S
expected return the same
as the market
Expected N\
return on the ’
market ‘
portfolio  |-=m-mmmmmm e 5
1}
H |
Expected E E
retummon |*& _ _ e e e e e e e e e o
risk-free asset H 4. Compensation for ihe ime value of meney
L i

Security Beta

® You’ll notice that in the discussion of the asset pricing models we refer to the risk
and expected return for assets, which can be any asset, not exclusively stocks. The
Security Market Line describes a relation between expected return and market risk
that is applicable to any asset, even though the name implies securities.
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EXHIBIT 10.10  Security Betas of U.S. Companies’ Common Stock

Company Industry Security Beta
Amazon.com Retailer (Internet) 1.85
Bank of America Financial services 1.30
Baxter International, Inc.  Pharmaceuticals 0.80
Carnival Corporation Recreation 1.50
Coca-Cola Beverages 0.80
Cooper Tire and Rubber  Tire and rubber 0.95
Dole Foods Food processing 0.75
FedEx Corporation Air transport 0.80
Hershey Foods Food processing 0.60
Home Depot Retail (building supply) 1.40
Limited brands Retail (clothing) 1.20
Mattel Inc. Recreation 0.75
N.Y. Times Newspaper 1.00
Papa John’s International ~ Restaurant 0.75
Toys R Us Retail (special lines) 1.15
Unisys Computer and office equipment 1.25

Source: Value Line Investment Survey, September 20, 2002

The betas of some firms’ stocks are close to 1.0, indicating that the
returns on these stocks tend to move along with the market. There are
several with betas less than 1.0, indicating that the return on this secu-
rity does not move along with the market: If the market were to go up
10%, we would expect the return to go down only about 8% for FedEx,
for example. Then there are some stocks whose beta is much higher
than 1.0. For example, Amazon.com has a beta of 1.85. This means that
if the market is expected to go up 1%, we expect Amazon’s return to go
up 1.85%; if the market is expected to go down 1%, we expect Ama-
zon’s return to go down 1.85%.

If we know part of the risk of a particular asset is common to all
assets, and we have a large enough representation of all in the assets in
our portfolio, then we don’t need to be concerned with the diversifiable
risk. We are concerned about the market risk of each asset in the portfo-
lio and how it contributes to the market risk of the entire portfolio.

We can get a good idea of the portfolio’s market risk by using a beta
that represents the composition of the assets in the portfolio. To deter-
mine the portfolio’s beta, we need to know the weighted average of the
betas of the assets that make up the portfolio, where each weight is the
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proportion invested in each asset. Let f3,, indicate the beta of the portfo-
lio, w; indicate the proportion invested in each the asset 7, and B; indicate
the beta for asset i. If there are S assets in the portfolio, then:

or more compactly,
B, = > wh (10-14)

Suppose we have three securities in our portfolio, with the amount
invested in each and their security beta as follows:

Security  Security Beta ~Amount Invested

AAA 1.00 $10,000
BBB 1.50 $20,000
CcCC 0.75 $20,000

The portfolio’s beta is:

B 51310,0001 00 + $20,OOO1 50 + $20,000

= . . 0.75 = 1.10
$50,000 $50,000 $50,000

By

If the expected risk-free rate of interest is 4% and the expected
return on the market is 7%, the B, = 1.1 means:

Expected return on portfolio of AAA, BBB, and CCC
= 4% +1.10(7% -4%) = 7.3%

Limitations of the CAPM

As we have seen, the CAPM allows us to focus on the risk that is impor-
tant in asset pricing—market risk. However, there are some drawbacks
to applying the CAPM.

1. A beta is an estimate. For stocks, the beta is typically estimated using
historical returns. But the estimate for beta depends on the method and
period in which is it is measured. For assets other than stocks, beta esti-
mation is more difficult.

2. The CAPM includes some unrealistic assumptions. For example, it
assumes that all investors can borrow and lend at the same rate.
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3. The CAPM is really not testable. The market portfolio is theoretical
and not really observable, so we cannot test the relation between the
expected return on an asset and the expected return of the market to
see if the relation specified in the CAPM holds.

4. In studies of the CAPM applied to common stocks, the CAPM does
not explain the differences in returns for securities that differ over
time, differ on the basis of dividend yield, and differ on the basis of
the market value of equity (the so called “size effect”).

Though it lacks realism and is difficult to apply, the CAPM makes some
sense regarding the role of diversification and the type of risk we need to
consider in investment decisions.

The Arbitrage Pricing Model

An alternative to CAPM in relating risk and return is the arbitrage pric-
ing model, which was developed by Stephen Ross. The arbitrage pricing
model (APM) is an asset pricing model that is based on the idea that
identical assets in different markets should be priced identically.”

While the CAPM is based on a market portfolio of assets, the APM
doesn’t mention a market portfolio at all. Instead, the APM states that
an asset’s returns should compensate the investor for the risk of the
asset where the risk is due to a number of economic influences or com-
pany factors. Therefore, the expected return on the asset i, 7;, is:

r; = ry+ 8, First factor + 8,Second factor + 8; Third factor + ... (10-15)

where each of the &’s reflect the asset’s return sensitivity to the corre-
sponding economic factor. The APM looks much like the CAPM, but
the CAPM has one factor—the market portfolio. There are many factors
in the APM.

What if an asset’s price is out of line with what is expected? That’s
where arbitrage comes in. Any time an asset’s price is out of line with
how market participants feel it should be priced—based on the basic
economic influences—investors will enter the market and buy or sell the
asset until its price is in line with what they think it should be.

The APM provides theoretical support for an asset pricing model
where there is more than one risk factor. Consequently, models of this
type are referred to as multifactor risk models. There are three types of

7 Stephen A. Ross, “The Arbitrage Theory of Capital Asset Pricing,” Journal of Eco-
nomic Theory, December 1976.
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multifactor risk models: statistical factor models, macroeconomic factor
models, and fundamental factor models.®

In a statistical factor model a statistical technique called factor analy-
sis is used to derive risk factors that best explain observed asset returns.
Let’s suppose that there are six “factors” identified by the model that are
statistically found to best explain common stock returns. These “factors”
are statistical artifacts. The objective in a statistical factor model then
becomes to determine the economic meaning of each of these statistically
derived factors. Because of the problem of interpretation, it is difficult to
use the factors from a statistical factor model. Instead, practitioners pre-
fer the two other models described below, which allow them to prespecify
meaningful factors, and thus produce a more intuitive model.

In a macroeconomic factor model, observable macroeconomic vari-
ables are used to try to explain observed asset returns. An example of a
proprietary macroeconomic factor model is the Burmeister, Ibbotson,
Roll, and Ross model.” In this model, there are five macroeconomic fac-
tors that have been found that do a good job of explaining common
stock returns. They are unanticipated changes in the following macro-
economic variables: investor confidence (confidence risk); interest rates
(time horizon risk); inflation (inflation risk); real business activity (busi-
ness cycle risk); and market index (market timing risk).

The most common model used by practitioners is the fundamental fac-
tor model. Tt uses company and industry attributes and market data to
determine the factors that best explain observed asset returns.!” The most
often used fundamental factor model for explaining common stock returns
is the one developed by the firm of Barra. In the Barra model the risk fac-
tors, referred to as risk indexes, are indexes of stock price volatility, stock
price momentum, market capitalization (size) of the firm, earnings growth,
earnings yield, book-to-value ratio, earnings variability, exposure to foreign
currencies, dividend yield, and leverage. In addition, the Barra model indi-
cates that the industry that a firm is in is another factor that explains the
return on common stock. In the Barra model there are 55 industry groups.

8 Gregory Connor, “The Three Types of Factor Models: A Comparison of Their
Explanatory Power,” Financial Analysts Journal (May-June 1995), pp. 42-57.
 Edwin Burmeister, Roger Ibbotson, Richard Roll, and Stephen A. Ross, “Using
Macroeconomic Factors to Control Portfolio Risk,” unpublished paper. The infor-
mation used in this chapter regarding the BIRR model is obtained from various pages
of the BIRR website (www.birr.com).

19For a further discussion of fundamental factor models, see Frank J. Fabozzi, Frank
J. Jones, and Raman Vardharaj, “Multi-Factor Equity Risk Models,” Chapter 13 in
Frank J. Fabozzi and Harry M. Markowitz, The Theory and Practice of Investment
Management (New York: John Wiley & Sons, 2002).
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Financial Decision Making and Asset Pricing

Portfolio theory and asset pricing models lay the groundwork for finan-
cial decisions. While portfolio theory and asset pricing theory are com-
plex and rely on many assumptions, they do get us thinking about what
is important:

B Return and risk must both be considered.

M Because investors must be compensated for risk, a greater return is
expected for bearing greater risk.

m Investors hold portfolios of assets, therefore the relevant risk in the val-
uation of assets is the portfolio’s risk.

If a corporation is considering investing in a new product, there are two
levels of thinking to work through in evaluating its risk and returns:

B If a firm takes on the product, it is adding it to its portfolio of assets
and needs to consider the effect of this product on the firm’s overall
risk.

B Because a firm is owned by the investors, who themselves may own
portfolios of assets, the relevant risk to consider is how the change in
the firm’s risk affects the owners’ portfolio risk.

Therefore, when we evaluate the new product’s future cash flows, the

discount rate that we apply to value these future cash flows must reflect
how that product affects the owners’ portfolio risk.

SUMMARY

B Financial decision makers must consider both expected return and risk
from investments.

B To evaluate an investment, the financial manager needs to consider the
different types of risk, including cash flow risk, reinvestment rate risk,
interest rate risk, purchasing power risk, and currency risk.

B Cash flow risk comprises sales risk, operating risk, and financial risk.
Sales risk is the degree of uncertainty regarding the number of units of
a good or service the firm will be able to sell and the price of these
units. Operating risk is the uncertainty arising from the mix of variable
and fixed operating costs. Financial risk is the uncertainty arising from
the firm’s financing decisions.

B Interest rate risk is the uncertainty associated with the change in the
value of an asset that is caused by changes in the discount rate used to
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translate future values into present ones. With a bond, for example,
interest rate risk is the sensitivity of the bond’s price to change in the
yield on the bond.

B Purchasing power risk is the uncertainty associated with the change in
the value of the currency. The greater the unanticipated inflation, the
greater the purchasing power risk.

B Currency risk is the uncertainty arising from the change in exchange
rates between different currencies. If future cash flows are denominated
in a currency other than the domestic currency, the value of those cash
flows is dependent, in part, on the exchange rate between the domestic
and the foreign currency.

B When a firm invests in assets whose cash flows are not perfectly corre-
lated with the firm’s other assets, the firm’s risk may be reduced. This is
diversification.

B The risk that cannot be diversified away, the asset’s market risk, is what
investors demand compensation for in the form of higher expected
returns.

B The Capital Asset Pricing Model and the Arbitrage Pricing Model are
descriptions of the relation between risk and expected return. The
CAPM specifies the expected return on an asset in terms of the
expected return on a risk-free asset plus a premium for market risk.

B The Arbitrage Pricing Model specifies the expected return on an asset
in terms of the expected return on the risk-free asset plus premiums for
several risk factors. These models are called multifactor risk models.

QUESTIONS

1. The Global Company is considering investing in a project in another
country. This project will generate cash flows—in the other coun-
try’s currency—each year for ten years, at which time the project
will be terminated. What types of risk does Global need to consider
in its investment decision?

2. Consider the two firms Tweedle Dee and Tweedle Dum. Both firms
operate in the same industry, but Tweedle Dum has a greater por-
tion of fixed operating costs relative to variable costs than does
Tweedle Dee. Which firm has greater operating risk? Which firm has
a higher degree of operating leverage?

3. Abel, an astute investor, buys bonds and always holds them to
maturity. He claims that because he holds these bonds to maturity,
there is no risk. Is he correct? Explain.

4. If you invest in corporate bonds, what types of risk do you assume?
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5. Consider the following investments and their expected returns and
standard deviations of expected returns:

Investment Expected Return  Standard Deviation

1 10% 10%
2 11% 10%
3 9% 9%
4 11% 9%

If you a risk averse investor, which investment would he or she pre-
fer from each of the following pairs?
a.1and2
b. 2 and 4
c. 3 and 4
d.1and 4

6. The covariance of returns on Asset A and Asset B are negative.
What does this tell us about the correlation coefficient for their
returns? If we form a portfolio comprised of Asset A and Asset B,
what is the relation between the portfolio’s risk and that of Asset A
and Asset B considered separately?

7. Consider the following common stocks and their return characteristics:

Stock  Expected Return ~ Standard Deviation  Security Beta

1 10% 5% 1.00
2 8% 5% 1.20
3 10% 6% 0.80

Which stock would a risk averse investor prefer between:
a. 1and 2?
b. 1 and 3?
c. 2 and 3?

8. a. What are the major features of the capital asset pricing model and

the arbitrage pricing model that distinguish them from one another?

b. What are the three types of arbitrage pricing models?

9. The Gearing Company has provided you with the following infor-
mation regarding their operating and financing costs:

Price per unit = $50
Variable cost per unit = $30
Fixed operating cost $100,000
Fixed financing cost $50,000
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a. Calculate its degree of operating leverage at 10,000 units sold.

b. Calculate its degree of financial leverage at 10,000 units sold.

c. Calculate its degree of total leverage at 10,000 units sold.

d. If there is a 1% increase in units sold, what do you expect to be
the change in operating cash flows?

e. If there is a 3% decrease in units sold, what do you expect to be
the change in cash flows to owners?

10. Suppose that the contribution margin is $55 per unit. If fixed costs
(operating and financing combined) are $10 million, what is the
break-even number of units produced and sold?

11. The Jonhaux Company produces a product that has a contribution
per unit of $40. Fixed operating costs are $140,000. The Jonhaux
Company currently has $10 million of bonds outstanding with a
coupon rate of 5%.

a. What is the current break-even number of units for Jonhaux con-
sidering all fixed costs?

b. The board of Jonhaux is considering a proposal to issue $1 mil-
lion additional bonds, with a a coupon rate of 6%. How would
this proposed financing affect the break-even point?

c. If 20,000 units are produced and sold, what is the degree of operat-
ing leverage, the degree of financial leverage, and the degree of total
leverage under the current and proposed financial structures?

12. Consider two bonds, MM and NN:

B Bond MM has face value of $1,000, matures in five years, and pays
6% interest semiannually.

B Bond NN has a face value of $1,000, matures in five years, and pays
2% interest semiannually.

a. If the yield-to-maturity on these bonds changes from 4% to 6%,
which bond’s value changes the most?

b. Which bond has the greatest interest rate risk? Why?

c. Which bond has the greatest reinvestment rate risk? Why?

13. Suppose you want to earn a rate of 8% after inflation. If you expect
inflation to be 4% during the next year, what nominal rate of return
would you require on your investment?

14. Your firm is considering investing in a new product. Marketing
research has determined that the sales of the new product depend, in
large part, on the whether or not competitors jump in to mimic the
product. Their assessment of sales, and the likelihood of mimicking
is as follows:
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15.

16.

17.

Competitor’s Reaction  Probability Sales
Mimic 80% $1,000,000
Do not mimic 20% $10,000,000

a. What are the expected sales from this new product?
b. What is the standard deviation of possible sales of this new product?

Suppose you are offered two investments with the following expected
cash flows:

Economic Probability of Possible Outcome  Possible Outcome
Scenario  Economic Scenario  for Investment 1 for Investment 2
Boom 20% $1,000 $1,200

Normal 50% 750 750

Bust 30% 250 117

a. Calculate the expected value of each investment.

b. Calculate the standard deviation for each investment’s possible
outcomes.

¢. Which investment is riskier? Explain.

Consider two bonds, HI and LI. The HI bond has a 10% coupon

rate and the LI bond has a 5% coupon rate. Both bonds pay interest

annually and are priced to yield 10%. Suppose the following inter-

est scenarios are possible at the point in time when both bonds have

five years remaining to maturity:

Possible Interest Rate  Probability of Interest Rate

5% 10%
10 50
15 40

a. Calculate the expected value for each bond.

b. Calculate the standard deviation of possible values for each bond.
c. Which bond is riskier? Why?

Consider a portfolio comprised of Security A and Security B, with
an equal investment in each. Security A’s returns have an expected
return of 3% and a standard deviation of 4%. Security B’s returns
have an expected return of 5% and standard deviation of 6%. Com-
plete the following table:
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Correlation Covariance
Coefficient between Portfolio
of Returns on Portfolio Returns on Portfolio  Standard

Securities A and B Return Securities A and B Variance  Deviation

1.00
0.50
0.00
-0.50
-1.00

18. Consider a portfolio comprised of Asset P and Asset Q. The expected

return on Asset P is 10% and the standard deviation is 6%. The
expected return on Asset Q is 12% and the standard deviation is 8%.
The correlation between the returns on these two assets is 0.500. Com-
plete the following table.

Proportion  Proportion Covariance
of Portfolio  of Portfolio Between Portfolio
Invested in  Invested in  Portfolio Returns on Portfolio  Standard
Asset P Asset Q Return  Assets Pand Q Variance Deviation
100% 0%
0% 100%
50% 50%
25% 75%
75% 25%
19. If the expected return on a risk-free asset is 5% and the market pre-

20.

mium is 4%, what is the expected security return if the security’s
beta is: a. 0.00? b. 0.50? ¢. 1.00? d. 1.25? e. 2.00?

Suppose the expected risk-free rate is 5% and the expected return
on the market is 12%. Further suppose that you have a portfolio
comprised of the four securities, with equal investments in each:

Security  Security Beta

AA 1.00
BB 1.25
CC 1.50
DD 1.00

a. What is the expected return for each security in your portfolio?
b. What is the portfolio’s beta?
c. What is the expected return on your portfolio?






