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Preface

ecent financial events have emphasized the need for an understanding of

financial decision-making, financing instruments, and strategies used in
financial and investment management. In this book, we provide an intro-
duction to these topics in the field of finance.

We begin our introduction to finance in Part One, where we introduce
you to financial mathematics and financial analysis. These are the basic tools
of finance that span investment and financing decision-making.

In Part Two, we develop the fundamentals of capital market theory
and discuss financial markets, financial intermediaries, and regulators of
financial activities. Knowledge of capital markets and how assets are priced
is essential to decision-making that involves raising capital in the markets or
investing capital. In this part, we also cover the basics of interest rates, bond
and stock valuation, asset pricing theory, and derivative instruments.

We present the decision-making within a business enterprise in Part
Three. These decisions include capital budgeting—that is, whether or not to
invest in specific long-lived projects—and capital structure—that is, how to
finance the business. In this part, we also discuss the management of current
assets and risk management.

In Part Four, we cover the basics of investment decision-making, begin-
ning with the determination of an investment objective and then proceeding
to discuss and demonstrate portfolio theory and performance evaluation. In
addition, we discuss basic techniques for managing equity and bond portfo-
lios, and the use of futures and options in portfolio management.

We cover a lot of ground in this book, providing a comprehensive over-
view of finance. We take the reader, who may have little or no familiar-
ity with finance, to a level of understanding that gives the reader a better
appreciation for the complex financial issues that companies and investors
face today.

The approach in this book is different from the traditional book that
is used in an introductory undergraduate or MBA finance course. In such
courses, the focus is on financial management (also referred to as corporate
finance or business finance). We believe that a more appropriate course cov-
ers capital markets and investment management, and that is the primary
motivation for writing this book. Moreover, we believe there are topics

Xv
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that are often neglected in financial management courses that we cover in

this book: financial strategy, financial engineering, asset securitization, and
financial risk management.

We hope that the reader benefits from our broader perspective of topics.

Frank J. Fabozzi
Pamela Peterson Drake
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1

What Is Finance?

Finance is the application of economic principles to decision-making that
involves the allocation of money under conditions of uncertainty. Inves-
tors allocate their funds among financial assets in order to accomplish their
objectives, and businesses and governments raise funds by issuing claims
against themselves that are invested. Finance provides the framework
for making decisions as to how those funds should be obtained and then
invested. It is the financial system that provides the platform by which funds
are transferred from those entities that have funds to invest to those entities
that need funds to invest.

The theoretical foundations for finance draw from the field of econom-
ics and, for this reason, finance is often referred to as financial econom-
ics. The tools used in financial decision-making, however, draw from many
areas outside of economics: financial accounting, mathematics, probability
theory, statistical theory, and psychology. In Chapters 2 and 3, we cover the
mathematics of finance as well as the basics of financial analysis that we use
throughout this book. We need to understand the former topic in order to
determine the value of an investment, the yield on an investment, and the cost
of funds. The key concept is the time value of money, a simple mathematical
concept that allows financial decision-makers to translate future cash flows
to a value in the present, translate a value today into a value at some future
point in time, and calculate the yield on an investment. The time-value-of-
money mathematics allows an evaluation and comparison of investments
and financing arrangements. Financial analysis involves the selection, evalu-
ation, and interpretation of financial data and other pertinent information
to assist in evaluating the operating performance and financial condition of
a company. These tools include financial ratio analysis, cash flow analysis,
and quantitative analysis.

It is generally agreed that the field of finance has three specialty areas:

m Capital markets and capital market theory
m Financial management
m Investment management
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We cover these three areas in this book in Parts Two, Three, and Four
of this book. In this chapter, we provide an overview of these three specialty
areas and a description of the coverage of the chapters in the three parts of

the book.

GAPITAL MARKETS AND GAPITAL MARKET THEORY

The specialty field of capital markets and capital market theory focuses on
the study of the financial system, the structure of interest rates, and the pric-
ing of risky assets.

The financial system of an economy consists of three components: (1)
financial markets; (2) financial intermediaries; and (3) financial regulators.
For this reason, we refer to this specialty area as financial markets and
institutions. In Chapter 4, we discuss the three components of the financial
system and the role that each plays. We begin the chapter by defining finan-
cial assets, their economic function, and the difference between debt and
equity financial instruments. We then explain the different ways to classify
financial markets: internal versus external markets, capital markets versus
money markets, cash versus derivative markets, primary versus secondary
markets, private placement versus public markets, order driven versus quote
driven markets, and exchange-traded versus over-the-counter markets. We
also explain what is meant by market efficiency and the different forms
of market efficiency (weak, semi-strong, and strong forms). In the discus-
sion of financial regulators, we discuss changes in the regulatory system
in response to the problems in the credit markets in 2008. We discuss the
major market players (that is, households, governments, nonfinancial cor-
porations, depository institutions, insurance companies, asset management
firms, investment banks, nonprofit organizations, and foreign investors), as
well as the importance of financial intermediaries.

We describe the level and structure of interest rates in Chapter 5. We
begin this chapter with two economic theories that each seek to explain the
determination of the level of interest rates: the loanable funds theory and the
liquidity preference theory. We then review the Federal Reserve System and
the role of monetary policy. As we point out, there is not one interest rate
in an economy; rather, there is a structure of interest rates. We explain that
the factors that affect interest rates in different sectors of the debt market,
with a major focus on the term structure of interest rates (i.e., the relation-
ship between interest rate and the maturity of debt instrument of the same
credit quality).

As we explain in Chapter 6, derivative instruments play an important
role in finance because they offer financial managers and investors the
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opportunity to cost effectively control their exposure to different types of
risk. The two basic derivative contracts are futures/forward contracts and
options contracts. As we demonstrate, swaps and caps/floors are economi-
cally equivalent to a package of these two basic contracts. In this chapter, we
explain the basic features of derivative instruments and how they are priced.
We detail the well-known Black-Scholes option pricing model in the appen-
dix of this chapter. We wait until later chapters, however, to describe how
they are employed in financial management and investment management.

Valuation is the process of determining the fair value of a financial asset.
We explain the basics of valuation and illustrate these through examples in
Chapter 7. The fundamental principle of valuation is that the value of any
financial asset is the present value of the expected cash flows. Thus, the
valuation of a financial asset involves (1) estimating the expected cash flows;
(2) determining the appropriate interest rate or interest rates that should be
used to discount the cash flows; and (3) calculating the present value of the
expected cash flows using the interest rate or interest rates. In this chapter,
we apply many of the financial mathematics principles that we explained
in Chapter 2. We apply the valuation process to the valuation of common
stocks and bonds in Chapter 7 given an assumed discount rate.

In Chapter 8, we discuss asset pricing models. The purpose of such
models is to provide the appropriate discount rate or required interest rate
that should be used in valuation. We present two asset pricing models in this
chapter: the capital asset pricing models and the arbitrage pricing theory.

FINANGIAL MANAGEMENT

Financial management, sometimes called business finance, is the specialty
area of finance concerned with financial decision-making within a busi-
ness entity. Often, we refer to financial management as corporate finance.
However, the principles of financial management also apply to other forms
of business and to government entities. Moreover, not all non-government
business enterprises are corporations. Financial managers are primarily con-
cerned with investment decisions and financing decisions within business
organizations, whether that organization is a sole proprietorship, a partner-
ship, a limited liability company, a corporation, or a governmental entity.
In Chapter 9, we provide an overview of financial management. Invest-
ment decisions are concerned with the use of funds—the buying, holding,
or selling of all types of assets: Should a business purchase a new machine?
Should a business introduce a new product line? Sell the old production
facility? Acquire another business? Build a manufacturing plan? Maintain
a higher level of inventory? Financing decisions are concerned with the pro-
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curing of funds that can be used for long-term investing and financing day-
to-day operations. Should financial managers use profits raised through the
firms’ revenues or distribute those profits to the owners? Should financial
managers seek money from outside of the business? A company’s opera-
tions and investment can be financed from outside the business by incurring
debt—such as though bank loans or the sale of bonds—or by selling owner-
ship interests. Because each method of financing obligates the business in
different ways, financing decisions are extremely important. The financing
decision also involves the dividend decision, which involves how much of a
company’s profit should be retained and how much to distribute to owners.

A company’s financial strategic plan is a framework of achieving its goal
of maximizing shareholder wealth. Implementing the strategic plan requires
both long-term and short-term financial planning that brings together fore-
casts of the company’s sales with financing and investment decision-making.
Budgets are employed to manage the information used in this planning;
performance measures, such as the balanced scorecard and economic value
added, are used to evaluate progress toward the strategic goals. In Chapter
10, we focus on a company’s financial strategy and financial planning.

The capital structure of a firm is the mixture of debt and equity that
management elects to raise in funding itself. In Chapter 11, we discuss this
capital structure decision. We review different economic theories about how
the firm should be financed and whether an optimal capital structure (that
is, one that maximizes a firm’s value) exists. The first economic theory about
firm capital structure was proposed by Franco Modigliani and Merton
Miller in the 1960s. We explain this theory in the appendix to Chapter 11.

There are times when financial managers have sought to create financial
instruments for financing purposes that cannot be accommodated by tra-
ditional products. Doing so involves the restructuring or repacking of cash
flows and/or the use of derivative instruments. Chapter 12 explains how this
is done through what is referred to as financial engineering or as it is more
popularly referred to as structured finance.

In Chapters 11 and 12, we cover the financing side of financial man-
agement, whereas in Chapters 13, 14, and 15, we turn to the investment of
funds. In Chapters 13 and 14, we discuss decisions involving the long-term
commitment of a firm’s scarce resources in capital investments. We refer to
these decisions as capital budgeting decisions. These decisions play a promi-
nent role in determining the success of a business enterprise. Although there
are capital budgeting decisions that are routine and, hence, do not alter the
course or risk of a company, there are also strategic capital budgeting deci-
sions that either affect a company’s future market position in its current
product lines or permit it to expand into a new product lines in the future.
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In Chapter 15, we discuss considerations in managing a firm’s current
assets. Current assets are those assets that could reasonably be converted
into cash within one operating cycle or one year, whichever takes longer.
Current assets include cash, marketable securities, accounts receivable and
inventories, and support the long-term investment decisions of a company.

In Chapter 16 we look at the risk management of a firm. The process
of risk management involves determining which risks to accept, which to
neutralize, and which to transfer. After providing various ways to define
risk, we look at the four key processes in risk management: (1) risk identifi-
cation, (2) risk assessment, (3) risk mitigation, and (4) risk transferring. The
traditional process of risk management focuses on managing the risks of
only parts of the business (products, departments, or divisions), ignoring the
implications for the value of the firm. Today, some form of enterprise risk
management is followed by large corporation. Doing so allows management
to align the risk appetite and strategies across the firm, improve the quality
of the firm’s risk response decisions, identify the risks across the firm, and
manage the risks across the firm.

INVESTMENT MANAGEMENT

Investment management is the specialty area within finance dealing with the
management of individual or institutional funds. Other terms commonly
used to describe this area of finance are asset management, portfolio man-
agement, money management, and wealth management. In industry jargon,
an asset manager “runs money.”

Investment management involves five activities: (1) setting investment
objectives, (2) establishing an investment policy, (3) selecting an invest-
ment strategy, (4) selecting the specific assets, and (5) measuring and eval-
uating investment performance. We describe these activities in Chapter 17.
Setting investment objectives starts with a thorough analysis of what the
entity wants to accomplish. Given the investment objectives, policy guide-
lines must be established, taking into consideration any client-imposed
investment constraints, legal/regulatory constraints, and tax restrictions.
This task begins with the asset allocation decision (i.e., how the funds are
to be allocated among the major asset classes). Next, a portfolio strategy
that is consistent with the investment objectives and investment policy
guidelines must be selected. In general, portfolio strategies are classified as
either active or passive. Selecting the specific financial assets to include in
the portfolio, which is referred to as the portfolio selection problem, is the
next step. The theory of portfolio selection was formulated by Harry Mar-
kowitz in 1952. This theory, as we explain in Chapter 17, proposes how
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investors can construct portfolios based on two parameters: mean return
and standard deviation of returns. The latter parameter is a measure of
risk. An important task is the evaluation of the performance of the asset
manager. This task allows a client to determine answers to questions such
as: How did the asset manager perform after adjusting for the risk associ-
ated with the active strategy employed? And, how did the asset manager
achieve the reported return?

Our discussion in Chapter 17 provides the principles of investment
management applied to any asset class (e.g., equities, bonds, real estate, and
alternative investments). In Chapters 18 and 19, we focus on equity and
bond portfolio management, respectively. In Chapter 18, we describe the
different stock market indicators followed by the investment community, the
difference between fundamental and technical strategies, the popular stock
market active strategies employed by asset managers including equity style
management, the types of stock market structures and locations in which
an asset manager may trade, and trading mechanics and trading costs. In
Chapter 19, we cover bond portfolio management, describing the sectors of
the bond market and the instruments traded in those sectors, the features
of bonds, yield measures for bonds, the risks associated with investing in
bonds and how some of those risks can be quantified (e.g., duration as a
measure of interest rate risk), bond indexes, and both active and structured
bond portfolio strategies.

We explain and illustrate the use of derivatives in equity and bond port-
folios in Chapters 20 and 21. In the absence of derivatives, the implementa-
tion of portfolio strategies is more costly. Though the perception of deriva-
tives is that they are instruments for speculating, we demonstrate in these
two chapters that they are transactionally efficient instruments to accom-
plish portfolio objectives. In Chapter 20, we introduce stock index futures
and Treasury futures, explaining their basic features and illustrating how
they can be employed to control risk in equity and bond portfolios. We also
explain how the unique features of these contracts require that the basic
pricing model that we explained Chapter 6 necessitates a modification of
the pricing model. We focus on options in Chapter 21. In this chapter, we
describe contract features and explain the role of these features in control-
ling risk.

SUMMARY

The three primary areas of finance, namely capital markets, financial man-
agement, and investment management, are connected by the fundamental
threads of finance: risk and return. In this book, we introduce you to these
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fundamentals threads and how they are woven throughout the different ar-

eas of finance.

Our goal in this book is to provide a comprehensive view of finance,
which will enable you to learn about the principles of finance, understand
how the different areas of finance are interconnected, and how financial

decision-makers manage risk and returns.






2

Mathematics of Finance

n later chapters of this book, we will see how investment decisions made by

financial managers, to acquire capital assets such as plant and equipment,
and asset managers, to acquire securities such as stocks and bonds, require
the valuation of investments and the determination of yields on investments.
In addition, when financial managers must decide on alternative sources
for financing the company, they must be able to determine the cost of those
funds. The concept that must be understood to determine the value of an
investment, the yield on an investment, and the cost of funds is the time
value of money. This simple mathematical concepts allows financial and
asset managers to translate future cash flows to a value in the present, trans-
late a value today into a value at some future point in time, and calculate
the yield on an investment. The time-value-of-money mathematics allows
an evaluation and comparison of investments and financing arrangements
and is the subject of this chapter. We also introduce the basic principles of
valuation.

THE IMPORTANGE OF THE TIME VALUE OF MONEY

Financial mathematics are tools used in the valuation and the determination
of yields on investments and costs of financing arrangements. In this chapter,
we introduce the mathematical process of translating a value today into a
value at some future point in time, and then show how this process can be
reversed to determine the value today of some future amount. We then show
how to extend the time value of money mathematics to include multiple cash
flows and the special cases of annuities and loan amortization. We then show
how these mathematics can be used to calculate the yield on an investment.

The 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.

1
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A dollar today is worth less than a dollar some time in the future for
two reasons:

Reason 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 dif-
ferent points in time.

Reason 2: Cash flows are uncertain. Expected cash flows may not mate-
rialize. Uncertainty stems from the nature of forecasts of the timing and
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, 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 opportunity cost (that is,
what could have been earned or enjoyed), as well as the uncertainty associ-
ated 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
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The interest is compensation for the use of funds for a specific period. It con-
sists of (1) compensation for the length of time the money is borrowed; 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:

$1,000 is the value today, the present value, PV.
$1,100 is the value at the end of one period, the future value, FV.
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
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 principal
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 interest 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 combination of the principal, interest
on principal, and interest on accumulated interest (or simply, interest on
interest).
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If you compound interest for one more period in our example, the origi-
nal $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 princi-
pal and interest on interest, is

FV= PV + (PVxi) + (PVxi (PV x i x i)
Principal First Second Second
period’s period’s period’s interest
interest on interest on on the first
the principal the principal  period’s interest

or, collecting the PVs from each term and applying a bit of elementary al-
gebra,

FV=PV(1 +2i+2) = PV(1 + i)

The balance in the account two years from now, $1,210, is comprised of
three parts:

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 (2.1)

The value of N is the number of compounding periods, where a compound-
ing 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
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throughout the problem being analyzed. The term “(1 + i)V 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 (2.1) is the basic
valuation equation—the foundation of financial 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 periods is shown
graphically in Figure 2.1. For example, the value of $1,000, earning interest
at 10% per period, is $2,593.70, which is 10 periods into the future:

FV = $1,000(1 + 0.10)' = $1,000(2.5937) = $2,593.70

As you can see in Figure 2.1 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: $100 per period for 10 periods or
$1,000.

3. Interest on interest totaling $593.70.

FGURE 2.1 The Value of $1,000 Invested 10 Years in an Account that Pays 10%
Compounded Interest per Year

$3,000 7 M Principal

[ Interest on principal
$2,500 | M Interest on interest
$2,000 -

$1,500 -

$1,000

Balance in the Account

$500

$-

o 1 2 3 4 S5 6 7 8 9 10
Number of Compound Periods
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We can express the change in the value of the savings balance (that
is, 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 posi-
tive 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.

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 at 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 not 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 calculating the average
annual return is to use a geometric average return:

i= BV 4 (2.2)
PV

which is a rearrangement of equation (2.1). Using the values from the ex-

ample,
;2 [$2,593.70 | _($2,593.70 e
$1,000.00 $1,000.00

-1=1.100-1=10%

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 of calculating a future value. A common
investment product of a life insurance company is a guaranteed investment
contract (GIC). With this investment, an insurance company guarantees a
specified interest rate for a period of years. Suppose that the life insurance
company agrees to pay 6% annually for a five-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 poli-
cyholder) is the future value of $10 million when invested at 6% interest for
five years. In terms of equation (2.1), 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
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Compounding More than One Time per Year

An investment may pay interest more than one time per year. For example,
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—of-
ten referred to as the annual percentage rate (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 semi-
annually 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 Figure 2.2, through 50 years with both annual and quar-
terly compounding, the investment’s value increases at a faster rate with the
increased frequency of compounding.

FIGURE2.2 Value of $50,000 Invested in the Account that Pays 8% Interest per
Year: Quarterly vs. Annual Compounding

$3,000,000 7 g Quarterly compounding

[ Annual compounding
$2,500,000

$2,000,000

$1,500,000

$1,000,000

Balance in the Account

$500,000 -

$0 -
0 5 10 15 20 25 30 35 40 45 50

Number of Years
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The last example illustrates the need to correctly identify the “period”
because this dictates the interest rate per period and the number of com-
pounding periods. Because interest rates are often quoted in terms of an
APR, we need to be able to translate the APR into an interest 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 different compounding fre-
quencies. 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 Five Years, N Five Years
Annual One year 12% 5 $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 compound-
ing periods, N, are adjusted and depend on the frequency of compounding.
Interest can be compounded for any frequency, such as daily or hourly.

Let’s work through another example for compounding with compound-
ing 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?

The given information is i = 4%/4 = 1% and N = 10 x 4 = 40 quarters.
Therefore,

FV = $200,000(1 + 0.01)40 = $297,772.75

Continuous Compounding

The extreme frequency of compounding is continuous compounding—in-
terest is compounded instantaneously. The factor for compounding con-
tinuously for one year is e*™®, where e is 2.71828..., the base of the natural
logarithm. And the factor for compounding continuously for two years is
eMR AR o @2APR The future value of an amount that is compounded con-
tinuously for N years is

FV = PVeNAarm (2.3)

where APR is the annual percentage rate and eN*™ is the compound factor.
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If $1,000 is deposited in an account for five years with interest of 12%
per year, compounded continuously,

FV =$1,000e°12 = $1,000(¢%¢°) = $1,000(1.82212) = $1,822.12

Comparing this future value with that if interest is compounded annually
at 12% per year for five years, $1,762.34, we see 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 in-
vestment 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+4i)(1+4)...(1+4) (2.4)

where i is the interest rate for period N.

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
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31$59,267.25
= 22020720 4 31185345 = 5.8315%
" ~1$50,000.00

i= %/(1 +0.05)+(1+0.06)(1+0.065) —1=15.8315%

which is also

DETERMINING THE PRESENT VALUE

Now that we understand how to compute future values, let’s work the pro-
cess 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 figuring 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:

The future value, FV = $5,000.
The number of compounding periods, N = 2.
The interest rate, 7 = 10%.
We also know the basic relation between the present and future values:
FV = PV(1 + )N
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:
2
_ $5,0002:$5,000( 1 )
(1+0.10) 1+0.10

=$5,000(0.82645) = $4,132.25
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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 i = 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 +i)N

we divide both sides by (1 + 7)N band exchange sides to get the present value,

y=_tV_ (2.5)
(1+)"
_ 1" _ 1
or PV=FV|—| or PV=FV|——
1+ (1+2)

The term in square 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 Figure 2.3.

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 semiannually, i =
6%/2 =3% and N = 5 x 2 = 10, and the present value is

PV =$100,000(1 + 0.03)10 = $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 suppose
that interest on this account is paid at a rate of 5% per year, compounded
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. Therefore, the amount of the required
deposit is
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FIGURE 2.3 Present Value of $5,000 Discounted at 10%
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V= $75’—0008 =$61,555.99
(1+0.025)

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:

N 1/N
[ = ﬂ_lz(ﬂj -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?
i= 51$150 _1
$100
=+/1.5-1=0.0845 or 8.45% per year

There are many applications in finance where it is necessary to deter-
mine 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
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dividends for General Electric. General Electric pays dividends each year. In
1996, for example, General Electric paid dividends of $0.317 per share of
its common stock, whereas in 2006 the company paid $1.03 in dividends
per share in 2006. This represents a growth rate of 12.507%:

Growth rate of dividends = 1‘0} $1.03 -1
$0.317

=%3.2492 -1=12.507%

The 12.507% is the average annual rate of the growth during this 10-year
span.

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 (2.1) and rearranging to solve for N,

_InFV-InPV (2.6)
In(1+3)

where In indicates the natural logarithm, which is the log of the base e.(e is
approximately equal to 2.718. The natural logarithm function can be found
on most calculators, usually indicated by “In”.)

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:

_1n200-1In100 _ 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 12th year. But, we stated
earlier that interest is paid at the and of each period—not part of the way
through. At the end of the 11th year, our investment is worth $189.93,
and at the end of the 12th year, our investment is worth $201.22. So, our
investment’s value doubles by the 12th period—with a little extra, $1.22.
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THE TIME VALUE OF A SERIES OF CASH FLOWS

Applications in finance may require the determination of the present or fu-
ture 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:

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,; is a cash
flow at the end of period 25, 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:

Number of
End-of-Period  Periods Interest Compounding Future
Period Cash Flow 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
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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:

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.

o=

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 Figure 2.4. From this example, 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.

FIGURE 2.4 Time Line for the Future Value of a Series of Uneven Cash Flows De-
posited to Earn 5% Compounded Interest per Period

End of period 0 1 2
Time
Cash flows CF, = $1,000.00 CF, = $2,000.00 CF, = $1,500.00
= $2.000.00(1.05) = 2,100.00
= $1,000.00(1.05)2 = 1,102.50

FV = $4,702.50
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For example, suppose you are planning to deposit $1,000 today and at
the end of each year for the next 10 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.

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 Sav-
ings & Loan problem from a different angle. Instead of calculating 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 $10,000 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 nota-
tion form as

1Y 1) 1Y 1\
ol el o)
1+: 1+: 1+: 1+

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 nota-
tion as
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N 1 )t
PV=) CE| — (2.7)
,g; ’(1 +

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 discount factor.

The Present Value of Cash Flows Using Multiple Interest Rates

In our illustrations thus far, we have used one interest rate to compute the
present value of all cash flows in a series. However, there is no reason that
one interest rate must be used. For example, suppose that the cash flow is
the same as used earlier: $1,000 today, $2,000 at the end of period 1, and
$1,500 at the end of period 2. Now, instead of assuming that a 5% interest
rate can be earned if a sum is invested today until the end of period 1 and the
end of period 2, it is assumed that an amount invested today for one period
can earn 5% but an amount invested today for two periods can earn 6%.

In this case, the calculation of the present value of the cash flow in
period 1 ($2,000) is obtained in the same way as before: computing the
present value using an interest rate of 5%. However, the calculation of the
present value for the cash flow for period 2 ($1,500) must be calculated
using an interest rate of 6%. The discount factor applicable to the cash flow
for period 1 is

ﬁ =0.89000

Notice that the discount factor is less than if the interest rate is 5% (0.89000
versus 0.90703), a fundamental property of the present value. The present
value of the cash flow is then 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 0.89000 1,335.00
FV = $4,239.76

As expected, the present value of the cash flows is less then a 5% interest rate

is assumed to be earned for two periods ($4,239.76 versus $4,265.39).
Although in many illustrations and applications throughout this book,

we will assume a single interest rate for determining the present value of a
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series of cash flows, in many real-world applications multiple interest rates
are used. This is because in real-world financial markets, the interest rate
that can be earned depends on the amount of time the investment is expected
to be outstanding. Typically, there is a positive relationship between interest
rates and the length of time the investment must be held. The relationship
between interest rates on investments and the length of time the investment
must be held is called the yield curve and is discussed in Chapter 5.

The formula for the present value of a series of cash flows when there
is a different interest rate is a simple modification of the single interest rate
case. In the formula, 7 is replaced by i with a subscript to denote the period.

That is,

1Y 1Y 1Y 1\
PV=CE|——| +CF| —— | +CE|——| +.-+CF | —
1+10 1+4, 1+, 1+,

Or using summation notation, it can be expressed as

N 1 t
PV = CE
Sor7)

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 in an account earning 8% compounded interest.
How much will you have available at the end of 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 the fourth year) 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

Figure 2.5 shows the contribution of each deposit and the accumulated
interest at the end of each period.

m At the end of year 1, there is $2,000.00 in the account since you have
just made your first deposit.

m At the end of year 2, there is $4,160.00 in the account: two deposits of
$2,000 each, plus $160 interest (8% of $2,000).
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FIGURE 2.5 Balance in an Account in Which Deposits of $2,000 Each Are Made
Each Year. (The Balance in the Account Earns 8%)

$10,000 1 m 1st deposit

$9,000 1 @ 2nd deposit
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2 $6,000 B Interest
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$1,000 . l

$- T . .
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End of Year

= At the end of year 3, 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)].

m 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
periods 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
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N
FV =) CF(1+i)N™

t=1

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: CF,,
CF,, CF,, ..., CF,, and we know that CF, = CF, = CF, = ... CF,, 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

FV :icp(m)’“-t (2.8)

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
PVv=>» CE|— | =CF —
,2::‘ z(1+i) ;‘(1”)
or
N1
PV =CFY —— (2.9)
= (1+3)

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 (2.8) and (2.9) 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, 7, 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 7 and N is referred to as the
present value annuity factor.

Suppose you wish to determine the future value of a series of deposits
of $1,000, deposited each year in the No Fault Vault Bank for five years,
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with the first deposit made at the end of the first year. If the NFV 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 year 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 determin-
ing 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

Year 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 compounded
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 look-
ing at the sum of the individual compounding factors, 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 mul-
tiply 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 annuity,
$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 for-
mula for the sum of the compound factors—that is, the future value annuity
factor—is
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N _
Future value annuity factor = (1+l)—1 (2.10)
i

In the last example, N = 5 and i = 5%:

(1+0.05)° -1

0.05
_1.2763-1.000
- 0.05

Future value annuity factor =

=5.5256

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 year.
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:

Amount of Discounting Discounting Present

Year 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

N
Present value annuity factor = _ L+ (2.11)

If there are many discount periods and no financial calculator handy, this
formula is a bit easier to use. In our last example,
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1
(1+0.05)°
0.05
1-0.7835
~ 005

which is different from the sum of the factors, 4.3294, due to rounding. 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 = 35):
one payment per period for five periods, starting 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 discount factors:

Present value annuity factor =

=4.3295

PV = CF(Sum of discount factors)

> 1
=CFY ———
2 (1+0.05)

t=1

=CF(0.9524 +0.9070 +0.8638 + 0.8227 +0.7835)
= CF(4.3294)

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 calculation of
interest and the reduction of the principal:

Beginning Reductionin ~ Loan Balance
of Year’s Interest (Payment — End-of-Year
Loan Balance =~ Payment  (Principal x 5%) 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 47.61 952.292 0

2 The small difference between calculated reduction ($952.38) and reported reduction
is due to rounding differences.
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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
principal or loan balance ($1,000.00 - 216.47 = $783.53 paid off). Each
successive payment pays off a greater amount of the loan—as the principal
amount of the loan is reduced, less of each payment goes to paying off inter-
est and more goes to reducing the loan principal. This analysis of the repay-
ment 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 payment can be
broken down into its interest and principal components.

VALUING CASH FLOWS WITH DIFFERENT TIME PATTERNS

Valuing a Perpetual Stream of Cash Flows

There are some circumstances where cash flows are expected to continue
forever. For example, a corporation may promise to pay dividends on pre-
ferred 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 perpe-
tuity. Valuing a perpetual cash flow stream is just like valuing an ordinary
annuity. It looks like this:

1Y 1Y 1Y 1Y
sl el ol
1+ 1+4 1+ 1+

Simplifying, recognizing that the cash flows CF, are the same in each
period, and using summation notation,

Py = CFi(L)

AN

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:
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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 1/0.1. There-
fore, the present value of a perpetual annuity is very close to

py =CE (2.12)

i
Suppose you are considering an investment that promises to pay $100
each period forever, and the interest rate you can earn on alternative invest-

ments of similar risk is 5% per period. What are you willing to pay today
for this investment?

PV = w =$2,000
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 periodic interest
per period—the return—associated with this investment?

We know that the present value is PV = $5,000 and the periodic, per-
petual payment is CF = $50. Inserting these values into the formula for the
present value of a perpetuity,

$5,000 = $50
1

Solving for i, $50,

[ 850
$5,000

=0.01 or 1% per period

Therefore, an investment of $5,000 that generates $50 per period provides
1% compounded interest per period.
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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 annu-
ity 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 immediately. The lottery win-
nings 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 com-
prising 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:

3
FV =$500 (1+0.04)"

t=1

Annuity due:

3
FV,_ =$500)(1+0.04)""

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,

(144Nt (2.13)

M=

FV

due

=CF

t

Il
Uy

which is equal to the future value of an ordinary annuity multiplied by a
factor of 1 + i:

FV, = CF[Future value annuity factor (ordinary) for N and 7](1 + 1)
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The present value of the annuity due is calculated in a similar manner,
adjusting the ordinary annuity formula for the different number of discount
periods:

PV

due

N
- 2.14
CFZ1 TR ( )

Since the cash flows in the annuity due situation are each discounted one
less period than the corresponding cash flows in the ordinary annuity, 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 7](1 + i)

Valuing a Deterred 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
calculated 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, starting
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

FV

due,10

10
=$20,000)(1+0.0.5)"""*

t=1

_ Future value annuity factor (ordinary)
$20’000( for 10 periods and 5% X(1+0.05)

=$20,000x%(12.5779) x(1+0.05) =$264,135.74
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.
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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

PV, =$5,000y ———

¢ ,z:;‘(l+0.04)’

= $5,000(Present value annuity factor N = 4,i =4%)
=$18,149.48

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:

_ $18,149.48

=$15,514.25
o (1+0.04)*

The balance in the account throughout the entire eight-year period is shown
in Figure 2.6 with the balance indicated both before and after the $5,000
withdrawals.

FIGURE 2.6 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

@ Withdrawal
$18,000 O Interest

M End of year balance

S

$16,000

$14,000

$12,000

$10,000

$8,000

$6,000

Balance, Interest, and Withdrawal Amount:

$4,000

$2,000

$0 T 1
0 1 2 3 4 5 6 7 8
Year (today = 0)




Mathematics of Finance 39

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 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 or-
dinary 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

1

PV, =$1,000), ————— =$1,000(4.4518
¢ ~ (1+0.04)" ( )

=$4,451.80

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 3, 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% com-
pounded interest, starting today.

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= CFZ(l +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.
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LOAN AMORTIZATION

If an amount is loaned and then repaid in installments, we say that the
loan is amortized. Therefore, loan amortization is the process of calculating
the loan payments that amortize the loaned amount. We can determine the
amount of the loan payments once we know the frequency of payments, the
interest rate, and the number of payments.

Consider a loan of $100,000. If the loan is repaid in 24 annual install-
ments (at the end of each year) and the interest rate is 5% per year, we cal-
culate the amount of the payments by applying the relationship:

PV = ii
= (1+0)
N

L
Amount loaned = z Loan payment
t=1

(1+i)
24

Loan payment
$100,000= ) ——————
; (1+0.05)

We want to solve for the loan payment, that is, the amount of the annu-
ity. Using a financial calculator or spreadsheet, the periodic loan payment
is $7,247.09 (PV = $100,000; N = 24; i = 5%). Therefore, the monthly
payments are $7,247.09 each. In other words, if payments of $7,247.09 are
made each year for 24 years (at the end of each year), the $100,000 loan will
be repaid and the lender earns a return that is equivalent to a 5% interest
on this loan.

We can calculate the amount of interest and principal repayment associ-
ated with each loan payment using a loan amortization schedule, as shown
in Table 2.1.

The loan payments are determined such that after the last payment is
made there is no loan balance outstanding. Thus, the loan is referred to
as a fully amortizing loan. Even though the loan payment each year is the
same, the proportion of interest and principal differs with each payment:
the interest is 5% of the principal amount of the loan that remains at the
beginning of the period, whereas the principal repaid with each payment is
the difference between the payment and the interest. As the payments are
made, the remainder is applied to repayment of the principal, which referred
to as the scheduled principal repayment or the amortization. As the princi-
pal remaining on the loan declines, less interest is paid with each payment.
We show the decline in the loan’s principal graphically in Figure 2.7. The
decline in the remaining principal is not a linear, but is curvilinear due to the
compounding of interest.
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TABLE2.1 Loan Amortization on a $100,000 Loan for 24 Years and an Interest
Rate of 5% per Year

Beginning- Principal Paid
Loan of-the-Year  Interest  Off = Payment Remaining
Payment Payment Principal on Loan — Interest Principal
0 $100,000.00
1 $7,247.09 $100,000.00 $5,000.00 $2,247.09 97,752.91
2 7,247.09 97,752.91  4,887.65 2,359.44 95,393.47
3 7,247.09 95,393.47  4,769.67 2,477.42 92,916.05
4 7,247.09 92,916.05  4,645.80 2,601.29 90,314.76
S 7,247.09 90,314.76  4,515.74 2,731.35 87,583.41
6 7,247.09 87,583.41 4,379.17 2,867.92 84,715.49
7 7,247.09 84,715.49  4,235.77 3,011.32 81,704.17
8 7,247.09 81,704.17  4,085.21 3,161.88 78,542.29
9 7,247.09 78,542.29  3,927.11 3,319.98 75,222.32
10 7,247.09 75,222.32  3,761.12 3,485.97 71,736.34
11 7,247.09 71,736.34  3,586.82 3,660.27 68,076.07
12 7,247.09 68,076.07  3,403.80 3,843.29 64,232.78
13 7,247.09 64,232.78  3,211.64 4,035.45 60,197.33
14 7,247.09 60,197.33  3,009.87 4,237.22 55,960.11
15 7,247.09 55,960.11  2,798.01 4,449.08 51,511.03
16 7,247.09 51,511.03  2,575.55 4,671.54 46,839.49
17 7,247.09 46,839.49  2,341.97 4,905.12 41,934.37
18 7,247.09 41,934.37  2,096.72 5,150.37 36,784.00
19 7,247.09 36,784.00  1,839.20 5,407.89 31,376.11
20 7,247.09 31,376.11  1,568.81 5,678.28 25,697.83
21 7,247.09 25,697.83  1,284.89 5,962.20 19,735.63
22 7,247.09 19,735.63 986.78 6,260.31 13,475.32
23 7,247.09 13,475.32 673.77 6,573.32 6,901.99

24 7,247.09 6,901.99 345.10 6,901.99 0.00
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FIGURE2.7 Loan Amortization

End-of-period loan principal for a $100,000 loan with interest of 5% per year over the life of the loan

S
on

S

O".‘ngmm

S NN H »® 2

X v a2 o3

3 xS PN RST Ao

$100,000 R W SN A RN B NS
on ’ - L U SRV
£ » 2SS o 9
= s DR 32T 8 ~
= 2 $80,000 @B O F R =
S ®H o QD s N
EE R - SA R R
©®“ 1n 6 O o o
&z $60,000 B I 4 KR N o
L~ A - I S )
D._c:u '%(‘ﬁv—‘wn(‘l\")lr)
£ s o os N R
g $40,000 L B A
28 Lo
o O
~ & L= R
= < $20,000 LN
s >
S
$0

24 | $0

10

— o o
— = =

14
15
16
17
18
19
20
21

22
23

P

<
2
IS

Month

Loan amortization works the same whether this is a mortgage loan to
purchase a home, a term loan, or any other loan such as an automobile loan
in which the interest paid is determined on the basis of the remaining amount
of the loan. The calculation of the loan amortization can be modified to
suit different principal repayments, such as additional lump-sum payments,
known as balloon payments. For example, if there is a $10,000 balloon pay-
ment at the end of the loan in the loan of $100,000 repaid over 24 years, the
calculation of the payment is modified as:

N
Amount loaned = 2 Loan pa?fment + Balloon p.agment
t=1 (1+l)t (1+1)
24
$100,000=| ¥ Loan payment | $10’(_)(2)40
t=1 (1 + 005) (1 + l)

The loan payment that solves this equation is $7,022.38 (PV = $100,000;
N =24;i=5%; FV = $10,000). The last payment (that is, at the end of the
24th year) is the regular payment of $7,022.38, plus the balloon payment,
for a total of $17,022.38. As you can see in Figure 2.8, the loan amortiza-
tion is slower when compared to the loan without the balloon payment.

The same mathematics work with term loans. Term loans are usually
repaid in installments either monthly, quarterly, semiannually, or annually.
Let’s look at the typical repayment schedule for a term loan. Suppose that
BigRock Corporation seeks a four-year term loan of $100 million. Let’s
assume for now that the term loan carries a fixed interest rate of 8% and
that level payments are made monthly. If the annual interest rate is 8%, the
rate per month is 8% + 12 = 0.6667% per month. In a typical term loan, the
payments are structured such that the loan is fully amortizing.
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FIGURE2.8 I.oan Amortization with Balloon Payment

End-of-period loan principal for a $100,000 loan with interest of 5% per year
over the life of the loan and a $10,000 balloon payment at the end of the loan
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For this four-year, $100 million term loan with an 8% interest rate, the
monthly payment is $2,441,292.23 (PV = $100,00,000; N =48; i = 06667 %).
This amount is determined by solving for the annuity payment that equates
the present value of the payments with the amount of the loan, considering
an interest rate of 0.6667%. In Table 2.2 we show for each month the begin-
ning monthly balance, the interest payment for the month, the amount of
the monthly, and the ending loan balance. Notice that in our illustration, the
ending loan balance is zero. That is, it is a fully amortizing loan.

In the loan amortization examples so far, we have assumed that the
interest rate is fixed throughout the loan. However, in many loans the inter-
est rate may change during the loan, as in the case of a floating-rate loan.
The new loan rate at the reset date is determined by a formula. The for-
mula is typically composed of two parts. The first is the reference rate. For
example, in a monthly pay loan, the loan rate might be one-month London
Interbank Offered Rate (LIBOR). The second part is a spread that is added
to the reference rate. This spread is referred to as the quoted margin and
depends on the credit of the borrower.

A floating rate loan requires a recalculation of the loan payment and
payment schedule at each time the loan rate is reset. Suppose in the case of
BigRock’s term loan that the rate remains constant for the first three years,
but is reset to 9% in the fourth year. This requires BigRock to pay off the
principal remaining at the end of three years, the $28,064,562.84, in the
remaining 12 payments. The revised schedule of payments and payoff for
the fourth year require a payment of $2,454,287.47 (PV = $27,064,562.84;
N=12;i=0.09 + 12 =0.75%), as shown in Table 2.3.
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TABLE2.2 Term Loan Schedule: Fixed Rate, Fully Amortized

Amount of loan $100,000,000
Interest rate 8% per year
Number of years 4
Monthly payment $2,441,292.33
Monthly Beginning-of-the-Year Interest on Principal Paid Off = Remaining
Payment Principal on Loan Payment — Interest Principal
1 $100,000,000.00 $666,666.67 $1,774,625.57 $98,225,374.43
2 98,225,374.43 654,835.83 1,786,456.40 96,438,918.03
3 96,438,918.03 642,926.12 1,798,366.11 94,640,551.91
4 94,640,551.91 630,937.01 1,810,355.22 92,830,196.69
5 92,830,196.69 618,867.98 1,822,424.26 91,007,772.44
6 91,007,772.44 606,718.48 1,834,573.75 89,173,198.69
7 89,173,198.69 594,487.99 1,846,804.24 87,326,394.44
8 87,326,394.44 582,175.96 1,859,116.27 85,467,278.17
9 85,467,278.17 569,781.85 1,871,510.38 83,595,767.79
10 83,595,767.79 557,305.12 1,883,987.12 81,711,780.68
11 81,711,780.68 544,745.20 1,896,547.03 79,815,233.65
12 79,815,233.65 532,101.56 1,909,190.68 77,906,042.97
13 77,906,042.97 519,373.62 1,921,918.61 75,984,124.36
14 75,984,124.36 506,560.83 1,934,731.41 74,049,392.95
15 74,049,392.95 493,662.62 1,947,629.61 72,101,763.34
16 72,101,763.34 480,678.42 1,960,613.81 70,141,149.52
17 70,141,149.52 467,607.66 1,973,684.57 68,167,464.95
18 68,167,464.95 454,449.77 1,986,842.47 66,180,622.49
19 66,180,622.49 441,204.15 2,000,088.08 64,180,534.40
20 64,180,534.40 427,870.23 2,013,422.00 62,167,112.40
21 62,167,112.40 414,447.42 2,026,844.82 60,140,267.58
22 60,140,267.58 400,935.12 2,040,357.12 58,099,910.46
23 58,099,910.46 387,332.74 2,053,959.50 56,045,950.96
24 56,045,950.96 373,639.67 2,067,652.56 53,978,298.40
25 53,978,298.40 359,855.32 2,081,436.91 51,896,861.49
26 51,896,861.49 345,979.08 2,095,313.16 49,801,548.33
27 49,801,548.33 332,010.32 2,109,281.91 47,692,266.42
28 47,692,266.42 317,948.44 2,123,343.79 45,568,922.63
29 45,568,922.63 303,792.82 2,137,499.42 43,431,423.21

1%
S

43,431,423.21 289,542.82 2,151,749.41 41,279,673.80




Mathematics of Finance 45

TABLE2.2 (continued)

Monthly Beginning-of-the-Year Interest on Principal Paid Off = Remaining
Payment Principal on Loan Payment - Interest Principal
31 $41,279,673.80 $275,197.83 $2,166,094.41 $39,113,579.39
32 39,113,579.39 260,757.20 2,180,535.04 36,933,044.35
33 36,933,044.35 246,220.30 2,195,071.94 34,737,972.42
34 34,737,972.42 231,586.48 2,209,705.75 32,528,266.66
35 32,528,266.66 216,855.11 2,224,437.12 30,303,829.54
36 30,303,829.54 202,025.53 2,239,266.70 28,064,562.84
37 28,064,562.84 187,097.09 2,254,195.15 25,810,367.69
38 25,810,367.69 172,069.12 2,269,223.12 23,541,144.57
39 23,541,144.57 156,940.96 2,284,351.27 21,256,793.30
40 21,256,793.30 141,711.96 2,299,580.28 18,957,213.02
41 18,957,213.02 126,381.42 2,314,910.81 16,642,302.21
) 16,642,302.21 110,948.68 2,330,343.55 14,311,958.66
43 14,311,958.66 95,413.06 2,345,879.18 11,966,079.48
44 11,966,079.48 79,773.86 2,361,518.37 9,604,561.11
45 9,604,561.11 64,030.41 2,377,261.83 7,227,299.28
46 7,227,299.28 48,182.00 2,393,110.24 4,834,189.04
47 4,834,189.04 32,227.93 2,409,064.31 2,425,124.74
48 2,425,124.74 16,167.50 2,425,124.74 0.00

TABLE2.3 Term Loan Schedule: Reset Rate, Fully Amortized

Amount of loan $100,000,000

Interest rate 8% per year for the first 3 years, 9% thereafter

Number of years 4

Monthly payment  $2,441,292.33 for the first 3 years, $2,454,287.47 for the fourth year

Monthly Beginning-of-the-Year Interest Principal Paid Off = Remaining

Payment Principal on Loan Payment - Interest Principal
37 $28,064,562.84 $210,484.22 $2,243,803.24 $25,820,759.59
38 25,820,759.59 193,655.70 2,260,631.77 23,560,127.82
39 23,560,127.82 176,700.96 2,277,586.51 21,282,541.32
40 21,282,541.32 159,619.06 2,294,668.41 18,987,872.91
41 18,987,872.91 142,409.05 2,311,878.42 16,675,994.49
42 16,675,994.49 125,069.96 2,329,217.51 14,346,776.99
43 14,346,776.99 107,600.83 2,346,686.64 12,000,090.35
44 12,000,090.35 90,000.68 2,364,286.79 9,635,803.56
45 9,635,803.56 72,268.53 2,382,018.94 7,253,784.62
46 7,253,784.62 54,403.38 2,399,884.08 4,853,900.54
47 4,853,900.54 36,404.25 2,417,883.21 2,436,017.33

48 2,436,017.33 18,270.13 2,436,017.34 0.00
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THE CALCULATION OF INTEREST RATES AND YIELDS

The calculation of the present or future value of a lump-sum or set of cash
flows requires information on the timing of cash flows and the compound
or discount rate. However, there are many applications in which we are pre-
sented with values and cash flows, and wish to calculate the yield or implied
interest rate associated with these values and cash flows. By calculating the
yield or implied interest rate, we can then compare investment or financing
opportunities. We first look at how interest rates are stated and how the ef-
fective interest rate can be calculated based on this stated rate, and then we
look at how to calculate the yield, or rate of return, on a set of cash flows.

Annual Percentage Rate vs. Effective Annual Rate

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 of 1991 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
arrangements. But this law does not apply beyond savings accounts. One
investment may pay 10% interest compounded semiannually, whereas an-
other investment may pay 9% interest compounded daily. One financing
arrangement may require interest compounding quarterly, whereas another
may require interest compounding monthly. To compare investments or
financing 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 common
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
i be the rate of interest per period and 7 be the number of compounding
periods in a year. The annualized rate, which is as we indicated earlier in this

chapter also referred to as the nominal interest rate or the annual percentage
rate (APR), is

APR=ixn
Consider the following example. Suppose the Lucky Break Loan Com-

pany has simple loan terms: Repay the amount borrowed, plus 50%, in six
months. Suppose you borrow $10,000 from Lucky. After six months, you
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must pay back the $10,000 plus $5,000. The APR on financing with Lucky
is the interest rate per period (50% for six months) multiplied by the num-
ber of compound periods in a year (two six-month periods in a year). For
the Lucky Break financing arrangement,

APR =0.50 x 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:

m The $10,000 borrowed.

u The $5,000 interest from the first six months.

m 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 compounded at any time prior to the end
of the year. Nevertheless, APR is an acceptable method of disclosing interest
on many lending arrangements, since it is easy to understand and simple to
compute. However, because it ignores compounding, it is not the best way
to convert interest rates to a common basis.

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
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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(+i)
PV PV

EAR =

Canceling PV from both the numerator and the denominator,
EAR = (1 +4)" -1 (2.15)

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, com-
pounded 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 semian-
nual 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 com-
pounding 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, 7:

1=0.06/4 = 0.01S5 per quarter
n = 4 quarters in a year

The EAR is

EAR = (1 +0.015)*-1=1.0614 -1 =0.0614 or 6.14%
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As we saw earlier in this chapter, the extreme frequency of compound-
ing is continuous compounding. Continuous compounding is when interest
is compounded at the smallest possible increment of time. In continuous
compounding, the rate per period becomes extremely small:

__APR

]=—

(e}

And the number of compounding periods in a year, 7, is infinite. Therefore,
the EAR is

EAR = ¢M® _ 1 (2.16)
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 e — 1 6.18%

Figuring out the effective annual rate is useful when comparing inter-
est rates for different investments. It doesn’t make sense to compare the
APRs for different investments having a different frequency of compound-
ing within a year. But since many investments have returns stated in terms
of APRs, we need to understand how to work with them.

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% compounded
semiannually and Bank B other offers 9% compounded daily. We can com-
pare these rates using the EARs. Which bank offers the highest interest rate?
The effective annual rate for Bank A is (1 + 0.046)?> — 1 = 9.4%. The effec-
tive annual rate for Bank B is (1 + 0.000247)3¢° — 1 = 9.42%. Therefore,
Bank B offers the higher interest rate.
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Yields on Investments

Suppose an investment opportunity requires an investor to put up $1 mil-
lion and offers cash inflows of $500,000 after one year and $600,000 after
two years. The return on this investment, or yield, is the interest rate that
equates the present values of the $500,000 and $600,000 cash inflows to
equal the present value of the $1 million cash outflow. This yield is also
referred to as the internal rate of return (IRR) and is calculated as the rate
that solves the following:

$500,000 , $600,000

$1,000,000 = - -
(1+IRR)'  (1+IRR)

Unfortunately, there is no direct mathematical solution (that is, closed-
form solution) for the IRR, but rather we must use an iterative procedure.
Fortunately, financial calculators and financial software ease our burden in
this calculation. The IRR that solves this equation is 6.3941%:

$500,000 + $600,000

$1,000,000 = . .
(1.063941)"  (1.063941)

In other words, if you invest $1 million today and receive $500,000
in one year and $600,000 in two years, the return on your investment is
6.3941%.

Another way of looking at this same yield is to consider that an invest-
ment’s IRR is the interest rate that makes the present value of all expected
future cash flows—Dboth the cash outflows for the investment and the sub-
sequent inflows—equal to zero. We can represent the IRR as the rate that
solves

_v_ CE
$0_2(1+IRR)‘

t=1

Consider another example. Suppose an investment of $1 million pro-
duces no cash flow in the first year but cash flows of $200,000, $300,000,
and $900,000 two, three, and four years from now, respectively. The IRR
for this investment is the interest rate that solves

0= ~$1,000,000 0 $200,000  $300,000  $900,000
(1+IRR)°  (1+IRR)' (1+IRR)> (1+IRR)’ (1+IRR)’

Using a calculator or a computer, we get the precise answer of 10.172%
per year.
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We can use this approach to calculate the yield on any type of invest-
ment, as long as we know the cash flows—both positive and negative—and
the timing of these flows. Consider the case of the yield to maturity on a
bond. Most bonds pay interest semiannually—that is, every six months.
Therefore, when calculating the yield on a bond, we must consider the tim-
ing of the cash flows to be such that the discount period is six months.

Consider a bond that has a current price of 90; that is, if the par value of
the bond is $1,000, the bond’s price is 90% of $1,000 or $900. And suppose
that this bond has five years remaining to maturity and an 8% coupon rate.
With five years remaining to maturity, the bond has 10 six-month periods
remaining. With a coupon rate of 8%, this means that the cash flows for
interest is $40 every six months. For a given bond, we therefore have the
following information:

Present value = $900

Number of periods to maturity = 10

Cash flow every six months = $40
Additional cash flow at maturity = $1,000

o=

The six-month yield, r, is the discount rate that solves the following:

$900{i $40 }L $1,000

(L) | A"

Using a calculator or spreadsheet, the six-month yield is 5.315%. Bond
yields are generally stated on the basis of an annualized yield, referred to
as the yield to maturity (YTM) on a bond-equivalent basis. This YTM is
analogous to the APR with semiannual compounding. Therefore, yield to
maturity is 10.63%.

PRINCIPLES OF VALUATION

In later chapters, we apply the present value and yield concept to value fi-
nancial assets such as stocks and bonds) and the valuation of capital budget-
ing projects being considered by a corporation. The fundamental principle
of valuation is that the value of any asset is equal to the present value of
its expected future cash flows. Thus, the valuation of an asset involves the
following three steps:

Step 1. Estimate the expected future cash flows.
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Step 2. Determine the appropriate interest rate or interest rates that
should be used to discount the cash flows.

Step 3. Calculate the present value of the expected future cash flows
found in Step 1 by the appropriate interest rate or interest rates deter-
mined in Step 2.

Estimating Cash Flows

Cash flow is simply the cash that is expected to be received in the future
from owning an asset. An asset’s cash flows represent the sum of each pe-
riod’s expected cash flow. The cash flows for most assets are not simple to
estimate. Let’s start with two simple ones and then move on to estimating
the cash flow for more complex assets.

The cash flows for U.S. Treasury securities with a fixed interest rate are
simple to project. While the probability of default of the U.S. government is
not zero, it is close enough to that threshold so that default risk is ignored
by the financial market. Consider a U.S. Treasury bond that has 25 years
remaining to maturity and pays a coupon interest rate of 5%. Most bonds in
the United State pay interest semiannually. Consequently, for this asset there
are 50 cash flows consisting of 49 payments of coupon interest and one
payment of coupon interest plus the principal. If the maturity value of this
bond is $1 million, then the annual interest is $50,000 (5% x $1 million).
The semiannual interest rate is $25,000. So, there will be 49 payments of
$25,000 paid every six months. The last payment will be $1,025,000 which
is the final coupon payment of $25,000 plus the principal repayment of $1
million. To summarize, this Treasury bonds cash flows are:

$25,000 semiannually for the next 24.5 years
$1,025,000 at the end of 25 years

Let’s look at a corporate bond. The practice in computing the cash flows
for such a bond is to assume that the issuer will not default and to project the
cash flows in the same way as for a U.S. Treasury security. While the risk of
default is ignored in projecting the cash flows, it is taken into consideration
in the valuation process by discounting the cash flows at a higher interest
rate than a comparable maturity U.S. Treasury security. So, for example, if
a corporate bond with 25 years to maturity has a maturity value of $1 mil-
lion and a coupon interest rate of 5%, its cash flows are the same as for the
25-year U.S. Treasury bond with a coupon rate of 5%.

Now let’s look at what features of a bond would make estimating its
cash flows problematic. These features include one or more of the follow-
ing:
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1. The issuer or the investor has the option to change the contractual due
date of the repayment of the principal.

2. The coupon and/or principal payment is reset periodically based on a
formula that depends on one or more market variables (e.g., interest
rates, inflation rates, exchange rates, etc.).

3. The investor has the choice to convert or exchange the security into
common stock or some other financial asset.

Referring back to this list, callable bonds, putable bonds, mortgage-
backed securities, and asset-backed securities are examples of (1). Float-
ing rate securities and Treasury Inflation Protected Securities (TIPS) are
examples of (2). Convertible bonds and exchangeable bonds are examples
of (3).

For securities that fall into the first category, a key factor determining
whether the owner of the option (either the issuer of the security or the inves-
tor) will exercise the option to alter the security’s cash flows is the level of
interest rates in the future relative to the security’s coupon rate. In order to
estimate the cash flows for these types of securities, we must determine how
the size and timing of their expected cash flows will change in the future. For
example, when estimating the future cash flows of a callable bond, we must
account for the fact that when interest rates change, the expected cash flows
change. This introduces an additional layer of complexity to the valuation
process because of the difficulty of estimating the cash flows.

Let’s move from bonds to common stock. The cash flows for a share
of common stock consist of the dividend payments and the projected stock
price when the stock is eventually sold. As you can see, neither dividends
nor the stock price when the stock is to be sold are known with certainty.
This is what makes common stock valuation difficult.

For real estate, the cash flows are the projected net income, any tax
benefits, and the projected sale price. While the tax benefits may be easy to
determine assuming the tax law governing real estate investments does not
change, the other components are subject to uncertainty. Hence, real estate
investment are difficult to project.

Now we turn to investments made by corporations in plant and equip-
ment, what are commonly referred to as capital budgeting projects. In Chap-
ter 13, we will discuss how to estimate the cash flows for such investments.
As will be seen, there are components of the cash flows that are difficult to
estimate. Here is one simple example. Suppose a U.S. company is consider-
ing building a manufacturing plant in an emerging market economy. The
cash flows for such a project will depend on sales, the costs of products
in that country, and foreign exchange rate that will impact the U.S. dollar
value of its cash flows.
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Determining the Appropriate Interest Rate or Rates

Once we estimate the cash flows for an asset, the next step is to determine
the appropriate interest rate for discounting each cash flow. The interest rate
used to discount a particular asset’s cash flows will depend on three basic
factors: (1) the level of benchmark interest rates (i.e., U.S. Treasury rates);
(2) the risks that the market perceives the investor in the asset is exposed to;
and (3) the compensation the market expects to receive for these risks.

The minimum interest rate that an investor should require is the yield
available in the marketplace on a default-free cash flow. For bonds with
U.S. dollar-denominated cash flows, yields on U.S. Treasury securities serve
as benchmarks for default-free interest rates. For now, we can think of the
minimum interest rate that investors require as the yield on a comparable
maturity Treasury security. The additional compensation or spread over the
yield on the Treasury issue that investors require reflects the additional risks
the investor faces by acquiring an asset that is not issued by the U.S. govern-
ment. These risks include default risk, liquidity risk, exchange-rate risk, and
the risks associated with any embedded options. These yield spreads will
depend not only on the risks an individual issue is exposed to but also on
the level of Treasury yields, the market’s risk aversion, the business cycle,
and so forth.

In financial theory, economic models have been developed to estimate
the required interest rate investors should demand for the risk associated
with an asset. These economic models are referred to as asset pricing models
because given the interest rate that an investor should require, that interest
rate can be used to value the asset’s cash flows to determine it value. The
most basic economic model is the capital asset pricing model which is the
subject of Chapter 8. We will discuss other models in the same chapter.

For each cash flow estimated, the same interest rate can be used to cal-
culate the present value. This is the traditional approach to valuation and
it serves as a useful starting point in valuation. We discuss this traditional
approach in the next section and use a single interest rate to determine pres-
ent values. By doing this, however, we are implicitly assuming that the yield
curve is flat. Since the yield curve is almost never flat and any asset can be
thought of as a package of zero-coupon bonds, it is more appropriate to
value each cash flow using an interest rate specific to when that cash flow is
to be received.

Discounting the Expected Cash Flows

Once the expected (estimated) cash flows and the appropriate interest rate
or interest rates that should be used to discount the cash flows are deter-
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mined, the final step in the valuation process is to value the cash flows. The
value of the cash flows is simply the present value of all the cash flows. The
value of an asset is then the sum of the present value of all the expected cash
flows. How the present value of the cash flows is computed was discussed
earlier in this chapter.

In comparison to the other two steps in the valuation process, the com-
putation of the present value of the projected cash flows is much easier. It is
simply a mechanical process. Given the same projected cash flows for two
assets and the same interest rates that should be used for discounting those
cash flows, two analysts will come up with the same value. However, except
in the simple cases discussed earlier, analysts will not necessarily project the
cash flows for an asset, nor will they necessarily determine the same interest
rate or interest rates. This is why there are differences in the view of inves-
tors of the valuation of assets.

SUMMARY

We can translate a present value into a value in the future through com-
pounding. 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 + i)V, is used to translate pres-
ent values into future values and to translate future values into present val-
ues. This basic relationship includes interest compounding—that is, interest
earnings on interest already earned.

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 indi-
vidual values to arrive at the present 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.

We can use financial mathematics to value many different patterns of
cash flows, including perpetuities, annuities 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.

The interest on alternative investments is stated in different terms, so we
must place these interest rates on a common basis so that we can determine
the best alternative. Typically, we specify an interest rate on an annual basis,
using either the annual percentage rate or the effective annual rate. The lat-
ter method is preferred since it takes into consideration the compounding
of interest within a year. Effective rates on loans are calculated like annual
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percentage yields on savings accounts, by calculating the periodic rate and
translating it into an effective annual rate. These effective rates are useful in
comparing different borrowing or investing alternatives.

The fundamental principle of valuation is that the value of any asset is
equal to the present value of its expected future cash flows. The three steps
in the valuation of an asset are (1) estimate the expected future cash flows;
(2) determine the appropriate interest rate or interest rates that should be
used to discount the cash flows; and (3) calculate the present value of the
expected future cash flows. The third step is purely mechanical. The first
two steps are the complex steps in the valuation process.
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inancial analysis involves the selection, evaluation, and interpretation of

financial data and other pertinent information to assist in evaluating the
operating performance and financial condition of a company. The informa-
tion that is available for analysis includes economic, market, and financial
information. But some of the most important financial data are provided by
the company in its annual and quarterly financial statements.

The operating performance of a company is a measure of how well a
company has used its resources to produce a return on its investment. The
financial condition of a company is a measure of its ability to satisfy its obli-
gations, such as the payment of interest on its debt in a timely manner. An
investor has many tools available in the analysis of financial information.
These tools include:

m Financial ratio analysis
m Cash flow analysis
m Quantitative analysis

Cash flows provide a way of transforming net income based on an accrual
system to a more comparable basis. Additionally, cash flows are essential
ingredients in valuation because the value of a company today is the present
value of its expected future cash flows. Therefore, understanding past and
current cash flows may help in forecasting future cash flows and, hence,
determine the value of the company. Moreover, understanding cash flow
allows the assessment of the ability of a firm to maintain current dividends
and its current capital expenditure policy without relying on external fi-
nancing.

In this chapter, we describe and illustrate the basic tools of financial
analysis: financial ratio analysis and cash flow analysis.

97
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FINANCIAL RATIO ANALYSIS

In financial ratio analysis, we select the relevant information—primarily
the financial statement data—and evaluate it. We show how to incorporate
market data and economic data in the analysis of financial ratios. Finally,
we show how to interpret financial ratio analysis, identifying the pitfalls
that occur when it’s not done properly.

Ratios and Their Classification

A financial ratio is a comparison between one bit of financial information
and another. Consider the ratio of current assets to current liabilities, which
we refer to as the current ratio. This ratio is a comparison between assets
that can be readily turned into cash—current assets—and the obligations
that are due in the near future—current liabilities. A current ratio of 2, or
2:1, means that we have twice as much in current assets as we need to satisfy
obligations due in the near future.

Ratios can be classified according to the way they are constructed and
the financial characteristic they are describing. For example, we will see
that the current ratio is constructed as a coverage ratio (the ratio of current
assets—available funds—to current liabilities—the obligation) that we use
to describe a firm’s liquidity (its ability to meet its immediate needs).

There are as many different financial ratios as there are possible com-
binations of items appearing on the income statement, balance sheet, and
statement of cash flows. We can classify ratios according to the financial
characteristic that they capture.

When we assess a firm’s operating performance, a concern is whether
the company is applying its assets in an efficient and profitable manner.
When an investor assesses a firm’s financial condition, a concern is whether
the company is able to meet its financial obligations. The investor can use
financial ratios to evaluate five aspects of operating performance and finan-
cial condition:

1. Return on investment
2. Liquidity
3. Profitability
4. Activity

5. Financial leverage

There are several ratios reflecting each of the five aspects of a firm’s
operating performance and financial condition. We apply these ratios to
the Fictitious Corporation, whose balance sheets, income statements, and
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statement of cash flows for two years are shown in Tables 3.1, 3.2, and 3.3,
respectively. We refer to the most recent fiscal year for which financial state-
ments are available as the “current year.” The “prior year” is the fiscal year

prior to the current year.

The ratios we introduce here are by no means the only ones that can
be formed using financial data, though they are some of the more com-
monly used. After becoming comfortable with the tools of financial analy-
sis, an investor will be able to create ratios that serve a particular evalua-

tion objective.

TABLE 3.1 Fictitious Corporation Balance Sheets for Years Ending December 31

(in thousands)

Current Year  Prior Year
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 Shareholder 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 shareholder equity $11,000 $10,000
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TABLE 8.2 Fictitious Corporation Income Statements for Years Ending December
31 (in thousands)

Current Year Prior Year
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

Return-on-Investment Ratios

Return-on-investment ratios compare measures of benefits, such as earnings
or net income, with measures of investment. For example, if an investor
wants to evaluate how well the firm uses its assets in its operations, he could
calculate the return on assets—sometimes called the basic earning power
ratio—as the ratio of earnings before interest and taxes (EBIT) (also known
as operating earnings) to total assets:

Earnings before interest and taxes

Basic earning power =
Total assets

For Fictitious Corporation, for the current year,

$2,000,000

=0.1818 or 18.18%
$11,000,000

Basic earning power =

For every dollar invested in assets, Fictitious earned about 18 cents in the
current year. This measure deals with earnings from operations; it does not
consider how these operations are financed.

Another return-on-assets ratio uses net income—operating earnings less
interest and taxes—instead of earnings before interest and taxes:
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TABLE 8.3 Fictitious Company Statement of Cash Flows, Years Ended December

31 (in thousands)

Current Year Prior Year

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
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

Net income

Return on assets =

Total assets

(In actual application the same term, return on assets, is often used to de-

scribe both ratios. It is only in the actual context or through an examination
of the numbers themselves that we know which return ratio is presented. We
use two different terms to describe these two return-on-asset ratios in this

chapter simply to avoid any confusion.)
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For Fictitious in the current year:

$1,200,000

=0.1091 or 10.91%
$11,000,000

Return on assets =

Thus, without taking into consideration how assets are financed, the return
on assets for Fictitious is 18%. Taking into consideration how assets are
financed, the return on assets is 11%. The difference is due to Fictitious
financing part of its total assets with debt, incurring interest of $400,000 in
the current year; hence, the return-on-assets ratio excludes taxes of $400,000
in the current year from earnings in the numerator.

If we look at Fictitious’s liabilities and equities, we see that the assets are
financed in part by liabilities ($1 million short term, $4 million long term)
and in part by equity ($800,000 preferred stock, $5.2 million common
stock). Investors may not be interested in the return the firm gets from its
total investment (debt plus equity), but rather shareholders are interested in
the return the firm can generate on their investment. The return on equity is
the ratio of the net income shareholders receive to their equity in the stock:

Net income

Retu ity =
eturr. on equity Book value of shareholders’ equity

For Fictitious Corporation, there is only one type of shareholder: com-
mon. For the current year,

$1,200,000

=0.2000 or 20.00%
$6,000,000

Return on equity =

Recap: Return-on-Investment Ratios The return-on-investment ratios for Ficti-
tious Corporation for the current year are:

Basic earning power = 18.18%
Return on assets =10.91%
Return on equity  =20.00%

These return-on-investment ratios indicate:

m Fictitious earns over 18% from operations, or about 11% overall, from
its assets.

m Shareholders earn 20% from their investment (measured in book value
terms).

These ratios do not provide information on:
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m Whether this return is due to the profit margins (that is, due to costs and
revenues) or to how efficiently Fictitious uses its assets.

» The return shareholders earn on their actual investment in the firm, that
is, what shareholders earn relative to their actual investment, not the
book value of their investment. For example, $100 may be invested in
the stock, but its value according to the balance sheet may be greater
than or, more likely, less than $100.

Du Pont System The returns on investment ratios provides a “bottom line”
on the performance of a company, but do not tell us anything about the
“why” behind this performance. For an understanding of the “why,” an
investor must dig a bit deeper into the financial statements. A method that
is useful in examining the source of performance is the Du Pont system. The
Du Pont system is a method of breaking down return ratios into their com-
ponents to determine which areas are responsible for a firm’s performance.
To see how it is used, let us take a closer look at the first definition of the
return on assets:

Earnings before interest and taxes

Basic earning power =
Total assets

Suppose the return on assets changes from 20% in one period to 10%
the next period. We do not know whether this decreased return is due to a
less efficient use of the firm’s assets—that is, lower activity—or to less effec-
tive management of expenses (i.e., lower profit margins). A lower return on
assets could be due to lower activity, lower margins, or both. Because an
investor is interested in evaluating past operating performance to evaluate
different aspects of the management of the firm and to predict future perfor-
mance, knowing the source of these returns is valuable.

Let us take a closer look at the return on assets and break it down
into its components: measures of activity and profit margin. We do this by
relating both the numerator and the denominator to sales activity. Divide
both the numerator and the denominator of the basic earning power by
revenues:

Earnings before interest and taxes/Revenues

Basic earning power =
Revenues total assets/Revenues

which is equivalent to

Basic earning power
( Earnings before interest and taxes j( Revenues ]

Revenues Revenues total assets
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This says that the earning power of the company is related to profitability
(in this case, operating profit) and a measure of activity (total asset turn-
over).

Basic earning power = (Operating profit margin)(Total asset turnover)

When analyzing a change in the company’s basic earning power, an
investor could look at this breakdown to see the change in its components:
operating profit margin and total asset turnover.

This method of analyzing return ratios in terms of profit margin and
turnover ratios, referred to as the Du Pont System, is credited to the E.L
Du Pont Corporation, whose management developed a system of breaking
down return ratios into their components.

Let’s look at the return on assets of Fictitious for the two years. Its
returns on assets were 20% in the prior year and 18.18% in the current
year. We can decompose the firm’s returns on assets for the two years to
obtain:

Year  Basic Earning Power Operating Profit Margin Total Asset Turnover
Prior 20.00% 22.22% 0.9000 times
Current 18.18 20.00 0.9091 times

We see that operating profit margin declined over the two years, yet asset
turnover improved slightly, from 0.9000 to 0.9091. Therefore, the return-
on-assets decline is attributable to lower profit margins.

The return on assets can be broken down into its components in a simi-
lar manner:

Net income Revenues
Return on assets =

Revenues Revenues total assets

or
Return on assets = (Net profit margin)(Total asset turnover)

The basic earning power ratio relates to the return on assets. Recogniz-
ing that

Net income = Earnings before tax(1 — Tax rate)

then
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Net income = Earnings before interest and taxes

« ( Earnings before taxes j (1- Tax rate)

Earnings before interest and taxes

T T

Equity’s share of earnings  Tax retention %

The ratio of earnings before taxes to earnings before interest and taxes
reflects the interest burden of the company, where as the term (1 — tax rate)
reflects the company’s tax burden. Therefore,

Earnings before interest and taxes
Return on assets =
Revenues

N Revenues
Revenues total assets

Earnings before taxes
- 5 - (1-Tax rate)
Earnings before interest and taxes

or

Return on assets = (Operating profit margin)(Total asset turnover)

x (Equity’s share of earnings)(Tax retention %)

The breakdown of a return-on-equity ratio requires a bit more decom-
position because instead of total assets as the denominator, the denominator
in the return is shareholders’ equity. Because activity ratios reflect the use
of all of the assets, not just the proportion financed by equity, we need to
adjust the activity ratio by the proportion that assets are financed by equity
(i.e., the ratio of the book value of shareholders’ equity to total assets):

) Total assets
Return on equity = (Return on assets)

/ \ Shareholders’ equity

Net income j( Revenues j ( Total assets j

Revenues

Return on equity = (

Total assets )| Shareholders’ equity

1

Equity multiplier

The ratio of total assets to shareholders’ equity is referred to as the equity
multiplier. The equity multiplier, therefore, captures the effects of how a
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company finances its assets, referred to as its financial leverage. Multiply-
ing the total asset turnover ratio by the equity multiplier allows us to break
down the return-on-equity ratios into three components: profit margin, as-
set turnover, and financial leverage. For example, the return on equity can
be broken down into three parts:

Return on equity = (Net profit margin)(Total asset turnover)(Equity multiplier)

Applying this breakdown to Fictitious for the two years:

Return on  Net Profit  Total Asset Total Debt Equity

Year Equity Margin Turnover to Assets Multiplier
Prior 22.73% 11.11% 0.9000 times 56.00% 2.2727
Current 20.00 12.00 0.9091 45.45% 1.8332

The return on equity decreased over the two years because of a lower oper-
ating profit margin and less use of financial leverage.

The investor can decompose the return on equity further by breaking
out the equity’s share of before-tax earnings (represented by the ratio of
earnings before and after interest) and tax retention percentage. Consider
the example in Figure 3.1(a), in which we provide a Du Pont breakdown
of the return on equity for Microsoft Corporation for the fiscal year ending
June 30, 2006. The return on equity of 31.486% can be broken down into
three and then five components, as shown in this figure. We can also use this
breakdown to compare the return on equity for the 2005 and 2006 fiscal
years shown in Figure 3.1(b). As you can see, the return on equity improved
from 2005 to 2006 and, using this breakdown, we can see that this was
due primarily to the improvement in the asset turnover and the increased
financial leverage.

This decomposition allows the investor to take a closer look at the fac-
tors that are controllable by a company’s management (e.g., asset turnover)
and those that are not controllable (e.g., tax retention). The breakdowns
lead the investor to information on both the balance sheet and the income
statement. And this is not the only breakdown of the return ratios—further
decomposition is possible.

Liguidity
Liquidity reflects the ability of a firm to meet its short-term obligations us-
ing those assets that are most readily converted into cash. Assets that may

be converted into cash in a short period of time are referred to as liquid as-
sets; they are listed in financial statements as current assets. Current assets
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FIGURE 3.1 The DuPont System Applied to Microsoft Corporation
(a) For the fiscal year ending June 30, 2006,

Net income _ $12.599
Total assets  $40.014
Breaking return on equity into three components,

Return on equity = =0.31486 or 31.486%

Net income « Revenues « Total assets

Return on equity =
quity Revenues  Total assets Shareholders’ equity

_ $12.599 « $44.282 « $69.597
$44.282 $69.597 $40.014
Breaking the return on equity into five components,

Earnings before J

=0.31486 or 31.486%

interest and taxes . [ Earnings before taxes «

(1—Tax rate)

Ret ity =
erurn on equity [ Earnings before

interest and taxes
« Revenues « Total assets
Total assets Shareholders’ equity
$18.262 " $18.262 $44.282 " $69.597
$44.282 $18.262 $69.597 $40.014
= 041240 x 1.0 x 0.68990 x 0.63626 x 1.73932

=0.31486 or 31.486%

(b) Comparing the components between the June 30, 2006 fiscal year and the
June 30, 2005 fiscal year,

Earnings before J

Revenues

Return on equity = ( ] x(1-0.31010) X(

interest and taxes

. [ Earnings before taxes «

Return on equity = [ (1—Tax rate)

Earnings before
interest and taxes

« Revenues « Total assets
Shareholders’ equity

Revenues

Total assets

Return on equity _ _ o
June 30,2006 0.41240x1.0%0.68990%0.63626 x1.73932 = 31.486%

Return on equity _ - o
June 30,2006 0.41791x1.0%0.73695%0.56186 x1.47179 = 25.468%

are often referred to as working capital, since they represent the resources
needed for the day-to-day operations of the firm’s long-term capital invest-
ments. Current assets are used to satisfy short-term obligations, or current
liabilities. The amount by which current assets exceed current liabilities is
referred to as the net working capital.
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Operating Cycle How much liquidity a firm needs depends on its operating
cycle. The operating cycle is the duration from the time cash is invested in
goods and services to the time that investment produces cash. For example,
a firm that produces and sells goods has an operating cycle comprising four
phases:

1. Purchase raw materials and produce goods, investing in inventory.
2. Sell goods, generating sales, which may or may not be for cash.

3. Extend credit, creating accounts receivable.

4. Collect accounts receivable, generating cash.

The four phases make up the cycle of cash use and generation. The operat-
ing cycle would be somewhat different for companies that produce services
rather than goods, but the idea is the same—the operating cycle is the length
of time it takes to generate cash through the investment of cash.

What does the operating cycle have to do with liquidity? The longer
the operating cycle, the more current assets are needed (relative to current
liabilities) since it takes longer to convert inventories and receivables into
cash. In other words, the longer the operating cycle, the greater the amount
of net working capital required.

To measure the length of an operating cycle we need to know:

m The time it takes to convert the investment in inventory into sales (that
is, cash — inventory — sales — accounts receivable).

m The time it takes to collect sales on credit (that is, accounts receivable
— cash).

We can estimate the operating cycle for Fictitious Corporation for the
current year, using the balance sheet and income statement data. The num-
ber of days Fictitious ties up funds in inventory is determined by the total
amount of money represented in inventory and the average day’s cost of
goods sold. The current investment in inventory—that is, the money “tied
up” in inventory—is the ending balance of inventory on the balance sheet.
The average day’s cost of goods sold is the cost of goods sold on an average
day in the year, which can be estimated by dividing the cost of goods sold
(which is found on the income statement) by the number of days in the year.
The average day’s cost of goods sold for the current year is

Cost of goods sold
365 days

_ $6,500,000

365 days

Average day’s cost of goods sold =

=$17,808 per day
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In other words, Fictitious incurs, on average, a cost of producing goods sold
of $17,808 per day.

Fictitious has $1.8 million of inventory on hand at the end of the year.
How many days’ worth of goods sold is this? One way to look at this is to
imagine that Fictitious stopped buying more raw materials and just finished
producing whatever was on hand in inventory, using available raw materi-
als and work-in-process. How long would it take Fictitious to run out of
inventory?

We compute the days sales in inventory (DSI), also known as the number
of days of inventory, by calculating the ratio of the amount of inventory on
hand (in dollars) to the average day’s cost of goods sold (in dollars per day):

Amount of inventory on hand

Days sales in inventory =
Y Y Average day’s cost of goods sold

_$1,800,000

- =101d
$17,808 day s

In other words, Fictitious has approximately 101 days of goods on hand at
the end of the current year. If sales continued at the same price, it would take
Fictitious 101 days to run out of inventory.

If the ending inventory is representative of the inventory throughout
the year, then it takes about 101 days to convert the investment in inven-
tory into sold goods. Why worry about whether the year-end inventory is
representative of inventory at any day throughout the year? Well, if inven-
tory at the end of the fiscal year-end is lower than on any other day of the
year, we have understated the DSI. Indeed, in practice most companies try to
choose fiscal year-ends that coincide with the slow period of their business.
That means the ending balance of inventory would be lower than the typi-
cal daily inventory of the year. To get a better picture of the firm, we could,
for example, look at quarterly financial statements and take averages of
quarterly inventory balances. However, here for simplicity we make a note
of the problem of representatives and deal with it later in the discussion of
financial ratios.

It should be noted that as an attempt to make the inventory figure more
representative, some suggest taking the average of the beginning and end-
ing inventory amounts. This does nothing to remedy the representativeness
problem because the beginning inventory is simply the ending inventory
from the previous year and, like the ending value from the current year, is
measured at the low point of the operating cycle. A preferred method, if
data is available, is to calculate the average inventory for the four quarters
of the fiscal year.
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We can extend the same logic for calculating the number of days between
a sale—when an account receivable is created—and the time it is collected in
cash. If we assume that Fictitious sells all goods on credit, we can first cal-
culate the average credit sales per day and then figure out how many days’
worth of credit sales are represented by the ending balance of receivables.
The average credit sales per day are
_ Credit sales _ $10,000,000

Credit sal day = = =$27,397 d
redit sales per day 365 days 365 days per day

Therefore, Fictitious generates $27,397 of credit sales per day. With an
ending balance of accounts receivable of $600,000, the days sales outstand-
ing (DSO), also known as the number of days of credit, in this ending bal-
ance is calculated by taking the ratio of the balance in the accounts receiv-
able account to the credit sales per day:

Accounts receivable

Number of days of credit =
umber or days of credi Credit sales per day

_$600,000
$27,297 per day

=22 days

If the ending balance of receivables at the end of the year is represen-
tative of the receivables on any day throughout the year, then it takes, on
average, approximately 22 days to collect the accounts receivable. In other
words, it takes 22 days for a sale to become cash.

Using what we have determined for the inventory cycle and cash cycle,
we see that for Fictitious

Operating cycle = DSI+ DSO =101 days + 22 days =123 days

We also need to look at the liabilities on the balance sheet to see how
long it takes a firm to pay its short-term obligations. We can apply the same
logic to accounts payable as we did to accounts receivable and inventories.
How long does it take a firm, on average, to go from creating a payable
(buying on credit) to paying for it in cash?

First, we need to determine the amount of an average day’s purchases
on credit. If we assume all the Fictitious purchases are made on credit, then
the total purchases for the year would be the cost of goods sold less any
amounts included in cost of goods sold that are not purchases. For example,
depreciation is included in the cost of goods sold yet is not a purchase. Since
we do not have a breakdown on the company’s cost of goods sold showing
how much was paid for in cash and how much was on credit, let us assume
for simplicity that purchases are equal to cost of goods sold less deprecia-
tion. The average day’s purchases then become
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Cost of goods sold — Depreciation

365 days
_$6,500,000 - $1,000,000
- 365 days

Average day’s purchases =

=$15,068 per day

The days payables outstanding (DPO), also known as the number of
days of purchases, represented in the ending balance in accounts payable is
calculated as the ratio of the balance in the accounts payable account to the
average day’s purchases:

Accounts payable

Days payables outstanding = Average day’s purchases

For Fictitious in the current year,

$500,000

_ 0000 334
$15,065 per day s

Days payables outstanding =

This means that on average Fictitious takes 33 days to pay out cash for a
purchase.

The operating cycle tells us how long it takes to convert an investment
in cash back into cash (by way of inventory and accounts receivable). The
number of days of payables tells us how long it takes to pay on purchases
made to create the inventory. If we put these two pieces of information
together, we can see how long, on net, we tie up cash. The difference between
the operating cycle and the number of days of purchases is the cash conver-
sion cycle (CCC), also known as the net operating cycle:

Cash conversion cycle = Operating cycle — Number of days of payables
Or, substituting for the operating cycle,
CCC = DSI + DSO + DPO
The cash conversion cycle for Fictitious in the current year is
CCC =101 +22-33 =90 days

The CCC is how long it takes for the firm to get cash back from its
investments in inventory and accounts receivable, considering that pur-
chases may be made on credit. By not paying for purchases immediately

(that is, using trade credit), the firm reduces its liquidity needs. Therefore,
the longer the net operating cycle, the greater the required liquidity.
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Measures of Liquidity The investor can describe a firm’s ability to meet its
current obligations in several ways. The current ratio indicates the firm’s
ability to meet or cover its current liabilities using its current assets:

Current assets

Current ratio = —
Current liabilities
For the Fictitious Corporation, the current ratio for the current year
is the ratio of current assets, $3 million, to current liabilities, the sum of
accounts payable and other current liabilities, or $1 million.

$3,000,000

= 3.0 times
$1,000,000

Current ratio =

The current ratio of 3.0 indicates that Fictitious has three times as much
as it needs to cover its current obligations during the year. However, the cur-
rent ratio groups all current asset accounts together, assuming they are all
as easily converted to cash. Even though, by definition, current assets can
be transformed into cash within a year, not all current assets can be trans-
formed into cash in a short period of time.

An alternative to the current ratio is the quick ratio, also called the acid-
test ratio, which uses a slightly different set of current accounts to cover the
same current liabilities as in the current ratio. In the quick ratio, the least
liquid of the current asset accounts, inventory, is excluded:

Current assets — Inventory

Quick ratio = —
Current liabilities

We typically leave out inventories in the quick ratio because inventories
are generally perceived as the least liquid of the current assets. By leaving
out the least liquid asset, the quick ratio provides a more conservative view
of liquidity.

For Fictitious in the current year,

_$3,000,000—1,800,000 _ $1,200,000

ick ratio = = =12t
Quick ratio $1,000,000 $1,000,000 tmes

Still another way to measure the firm’s ability to satisfy short-term obli-
gations is the net working capital-to-sales ratio, which compares net work-
ing capital (current assets less current liabilities) with sales:

Net working capital

Net working capital-to-sales ratio =
Sales

This ratio tells us the “cushion” available to meet short-term obliga-
tions relative to sales. Consider two firms with identical working capital of
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$100,000, but one has sales of $500,000 and the other sales of $1,000,000.
If they have identical operating cycles, this means that the firm with the
greater sales has more funds flowing in and out of its current asset invest-
ments (inventories and receivables). The company with more funds flowing
in and out needs a larger cushion to protect itself in case of a disruption in
the cycle, such as a labor strike or unexpected delays in customer payments.
The longer the operating cycle, the more of a cushion (net working capital)
a firm needs for a given level of sales.
For Fictitious Corporation,

$3,000,000 - 1,000,000
$10,000,000
=0.2000 or 20%

Net working capital-to-sales ratio =

The ratio of 0.20 tells us that for every dollar of sales, Fictitious has 20 cents
of net working capital to support it.

Recap: Liquidity Ratios Operating cycle and liquidity ratio information for
Fictitious using data for the current year, in summary, is

Days sales in inventory = 101 days
Days sales outstanding = 22 days
Operating cycle = 123 days
Days payables outstanding = 33 days
Cash conversion cycle = 90 days
Current ratio = 3.0

Quick ratio =1.2

Net working capital-to-sales ratio = 20%

Given the measures of time related to the current accounts—the operat-
ing cycle and the cash conversion cycle—and the three measures of liquid-
ity—current ratio, quick ratio, and net working capital-to-sales ratio—we
know the following about Fictitious Corporation’s ability to meet its short-
term obligations:

m Inventory is less liquid than accounts receivable (comparing days of
inventory with days of credit).

m Current assets are greater than needed to satisfy current liabilities in a
year (from the current ratio).

m The quick ratio tells us that Fictitious can meet its short-term obliga-
tions even without resorting to selling inventory.
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m The net working capital “cushion” is 20 cents for every dollar of sales
(from the net working capital-to-sales ratio.)

What don’t ratios tells us about liquidity? They don’t provide us with
answers to the following questions:

m How liquid are the accounts receivable? How much of the accounts
receivable will be collectible? Whereas we know it takes, on average, 22
days to collect, we do not know how much will never be collected.

m What is the nature of the current liabilities? How much of current lia-
bilities consists of items that recur (such as accounts payable and wages
payable) each period and how much consists of occasional items (such
as income taxes payable)?

m Are there any unrecorded liabilities (such as operating leases) that are
not included in current liabilities?

Profitability Ratios

Liquidity ratios indicate a firm’s ability to meet its immediate obligations.
Now we extend the analysis by adding profitability ratios, which help the
investor gauge how well a firm is managing its expenses. Profit margin ra-
tios compare components of income with sales. They give the investor an
idea of which factors make up a firm’s income and are usually expressed as
a portion of each dollar of sales. For example, the profit margin ratios we
discuss here differ only in the numerator. It is in the numerator that we can
evaluate performance for different aspects of the business.

For example, suppose the investor wants to evaluate how well produc-
tion facilities are managed. The investor would focus on gross profit (sales
less cost of goods sold), a measure of income that is the direct result of
production management. Comparing gross profit with sales produces the
gross profit margin,

Revenues — Cost of goods sold

Gross profit margin =
Revenues

This ratio tells us the portion of each dollar of sales that remains after
deducting production expenses. For Fictitious Corporation for the current
year,

. . _ $10,000,000 - $6,500,000 _ $3,500,000
Gross profit margin = =
$10,000,000 $10,000,000
=0.3500 or 35%
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For each dollar of revenues, the firm’s gross profit is 35 cents. Looking
at sales and cost of goods sold, we can see that the gross profit margin is

affected by:

m Changes in sales volume, which affect cost of goods sold and sales.
m Changes in sales price, which affect revenues.
m Changes in the cost of production, which affect cost of goods sold.

Any change in gross profit margin from one period to the next is caused by
one or more of those three factors. Similarly, differences in gross margin
ratios among firms are the result of differences in those factors.

To evaluate operating performance, we need to consider operating
expenses in addition to the cost of goods sold. To do this, remove operat-
ing expenses (e.g., selling and general administrative expenses) from gross
profit, leaving operating profit, also referred to as earnings before interest
and taxes (EBIT). Therefore, the operating profit margin is

Operating _ Revenues — Cost of goods sold — Operating expenses
profit margin Revenues

_ Revenues earnings before interest and taxes

Revenues
For Fictitious in the current year,
Operating profit margin = % =0.20 or 20%

Therefore, for each dollar of revenues, Fictitious has 20 cents of operating
income. The operating profit margin is affected by the same factors as gross
profit margin, plus operating expenses such as:

m Office rent and lease expenses.

m Miscellaneous income (for example, income from investments).
= Advertising expenditures.

= Bad debt expense.

Most of these expenses are related in some way to revenues, though they are
not included directly in the cost of goods sold. Therefore, the difference be-
tween the gross profit margin and the operating profit margin is due to these
indirect items that are included in computing the operating profit margin.
Both the gross profit margin and the operating profit margin reflect a
company’s operating performance. But they do not consider how these opera-
tions have been financed. To evaluate both operating and financing decisions,
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the investor must compare net income (that is, earnings after deducting inter-
est and taxes) with revenues. The result is the net profit margin:
. . _ Net income
Net profit margin = ———
Revenues
The net profit margin tells the investor the net income generated from
each dollar of revenues; it considers financing costs that the operating profit
margin does not consider. For Fictitious for the current year,

$1,200,000

=0.12 or 12%
$10,000,000

Net profit margin =

For every dollar of revenues, Fictitious generates 12 cents in profits.

Recap: Profitability Ratios The profitability ratios for Fictitious in the current
year are:

Gross profit margin =35%
Operating profit margin = 20%
Net profit margin =12%

They indicate the following about the operating performance of
Fictitious:

m Each dollar of revenues contributes 35 cents to gross profit and 20 cents
to operating profit.

m Every dollar of revenues contributes 12 cents to owners’ earnings.

= By comparing the 20-cent operating profit margin with the 12-cent net
profit margin, we see that Fictitious has 8 cents of financing costs for
every dollar of revenues.

What these ratios do not indicate about profitability is the sensitivity of
gross, operating, and net profit margins to:

m Changes in the sales price.
m Changes in the volume of sales.

Looking at the profitability ratios for one firm for one period gives the
investor very little information that can be used to make judgments regard-
ing future profitability. Nor do these ratios provide the investor any infor-
mation about why current profitability is what it is. We need more infor-
mation to make these kinds of judgments, particularly regarding the future
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profitability of the firm. For that, turn to activity ratios, which are measures
of how well assets are being used.

Activity Ratios

Activity ratios—for the most part, turnover ratios—can be used to evalu-
ate the benefits produced by specific assets, such as inventory or accounts
receivable, or to evaluate the benefits produced by the totality of the firm’s
assets.

Inventory Management The inventory turnover ratio indicates how quickly a
firm has used inventory to generate the goods and services that are sold. The
inventory turnover is the ratio of the cost of goods sold to inventory:

. _ Cost of goods sold
Inventory turnover ratio =
Inventory
For Fictitious for the current year:
. _ $6,500,000 _ .
Inventory turnover ratio = ————— = 3.61 times
$1,800,000

This ratio indicates that Fictitious turns over its inventory 3.61 times
per year. On average, cash is invested in inventory, goods and services are
produced, and these goods and services are sold 3.6 times a year. Looking
back to the number of days of inventory, we see that this turnover measure
is consistent with the results of that calculation: There are 101 calendar days
of inventory on hand at the end of the year; dividing 365 days by 101 days,
or 365/101 days, we find that inventory cycles through (from cash to sales)
3.61 times a year.

Accounts Receivable Management In much the same way inventory turn-
over can be evaluated, an investor can evaluate a firm’s management of its
accounts receivable and its credit policy. The accounts receivable turnover
ratio is a measure of how effectively a firm is using credit extended to cus-
tomers. The reason for extending credit is to increase sales. The downside
to extending credit is the possibility of default—customers not paying when
promised. The benefit obtained from extending credit is referred to as net
credit sales—sales on credit less returns and refunds.

Net credit sales

Accounts receivable turnover = y
ccounts receivable
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Looking at the Fictitious Corporation income statement, we see an entry
for sales, but we do not know how much of the amount stated is on credit.
In the case of evaluating a firm, an investor would have an estimate of the
amount of credit sales. Let us assume that the entire sales amount represents
net credit sales. For Fictitious for the current year:

$10,000,000

=16.67 times
$600,000

Accounts receivable turnover =

Therefore, almost 17 times in the year there is, on average, a cycle that be-
gins with a sale on credit and finishes with the receipt of cash for that sale. In
other words, there are 17 cycles of sales to credit to cash during the year.

The number of times accounts receivable cycle through the year is
consistent with the days sales outstanding (22) that we calculated earlier—
accounts receivable turn over 17 times during the year, and the average
number of days of sales in the accounts receivable balance is 365 days/16.67
times = 22 days.

Overall Asset Management The inventory and accounts receivable turnover
ratios reflect the benefits obtained from the use of specific assets (inventory
and accounts receivable). For a more general picture of the productivity of
the firm, an investor can compare the sales during a period with the total
assets that generated these revenues.

One way is with the total asset turnover ratio, which indicates how
many times during the year the value of a firm’s total assets is generated in
revenues:

Revenues

Total assets turnover = —————
Total assets

For Fictitious in the current year,

$10,000,000

=0.91 times
$11,000,000

Total assets turnover =

The turnover ratio of 0.91 indicated that in the current year, every dollar
invested in total assets generates 91 cents of sales. Or, stated differently, the
total assets of Fictitious turn over almost once during the year. Because total
assets include both tangible and intangible assets, this turnover indicates
how efficiently all assets were used.

An alternative is to focus only on fixed assets, the long-term, tangible
assets of the firm. The fixed asset turnover is the ratio of revenues to fixed
assets:
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. . Revenues
Fixed asset turnover ratio = ———
Fixed assets

For Fictitious in the current year:

Fixed asset turnover ratio = w =1.43 times

$7,000,000

Therefore, for every dollar of fixed assets, Fictitious is able to generate $1.43
of revenues.

Recap: Activity Ratios The activity ratios for Fictitious Corporation are:

Inventory turnover ratio = 3.61 times
Accounts receivable turnover ratio = 16.67 times
Total asset turnover ratio = 0.91 times
Fixed asset turnover ratio = 1.43 times

From these ratios the investor can determine that:

= Inventory flows in and out almost four times a year (from the inventory
turnover ratio).

= Accounts receivable are collected in cash, on average, 22 days after
a sale (from the number of days of credit). In other words, accounts
receivable flow in and out almost 17 times during the year (from the
accounts receivable turnover ratio).

Here is what these ratios do not indicate about the firm’s use of its assets:

m The sales not made because credit policies are too stringent.
» How much of credit sales is not collectible.
» Which assets contribute most to the turnover.

Financial Leverage Ratios

A firm can finance its assets with equity or with debt. Financing with debt le-
gally obligates the firm to pay interest and to repay the principal as promised.
Equity financing does not obligate the firm to pay anything because dividends
are paid at the discretion of the board of directors. There is always some risk,
which we refer to as business risk, inherent in any business enterprise. But
how a firm chooses to finance its operations—the particular mix of debt and
equity—may add financial risk on top of business risk. Financial risk is risk
associated with a firm’s ability to satisfy its debt obligations, and is often mea-
sured using the extent to which debt financing is used relative to equity.
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Financial leverage ratios are used to assess how much financial risk the
firm has taken on. There are two types of financial leverage ratios: compo-
nent percentages and coverage ratios. Component percentages compare a
firm’s debt with either its total capital (debt plus equity) or its equity capital.
Coverage ratios reflect a firm’s ability to satisfy fixed financing obligations,
such as interest, principal repayment, or lease payments.

Component Percentage Ratios A ratio that indicates the proportion of assets
financed with debt is the debt-to-assets ratio, which compares total liabili-
ties (Short-term + Long-term debt) with total assets:

Debt

Total debt-to-assets ratio = ————
Total assets

For Fictitious in the current year,

$5,000,000

=0.4546 or 45.46%
$11,000,000

Total debt-to-assets ratio =

This ratio indicates that 45% of the firm’s assets are financed with debt
(both short term and long term).

Another way to look at the financial risk is in terms of the use of debt
relative to the use of equity. The debi-to-equity ratio indicates how the firm
finances its operations with debt relative to the book value of its sharehold-
ers’ equity:

Debt
Book value of shareholders’ equity

Debt-to-equity ratio =

For Fictitious for the current year, using the book-value definition:

_ $5,000,000

= =0.8333 or 83.33%
$6,000,000

Debt-to-equity ratio

For every one dollar of book value of shareholders’ equity, Fictitious uses
83 cents of debt.

Both of these ratios can be stated in terms of total debt, as above, or in
terms of long-term debt or even simply interest-bearing debt. And it is not
always clear in which form—total, long-term debt, or interest-bearing—the
ratio is calculated. Additionally, it is often the case that the current portion
of long-term debt is excluded in the calculation of the long-term versions of
these debt ratios.

One problem with using a financial ratio based on the book value of
equity to analyze financial risk is that there is seldom a strong relationship
between the book value and market value of a stock. The distortion in val-
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ues on the balance sheet is obvious by looking at the book value of equity
and comparing it with the market value of equity. The book value of equity
consists of:

m The proceeds to the firm of all the stock issues since it was first incorpo-
rated, less any stock repurchased by the firm.

m The accumulative earnings of the firm, less any dividends, since it was
first incorporated.

Let’s look at an example of the book value versus the market value of
equity. IBM was incorporated in 1911, so the book value of its equity rep-
resents the sum of all its stock issued and all its earnings, less any dividends
paid since 1911. As of the end of 2006, IBM’s book value of equity was
approximately $28.5 billion, yet its market value was $142.8 billion.

Book value generally does not give a true picture of the investment of
shareholders in the firm because:

m Earnings are recorded according to accounting principles, which may
not reflect the true economics of transactions.

m Due to inflation, the earnings and proceeds from stock issued in the past
do not reflect today’s values.

Market value, on the other hand, is the value of equity as perceived by inves-
tors. It is what investors are willing to pay. So why bother with book value?
For two reasons: First, it is easier to obtain the book value than the market
value of a firm’s securities, and second, many financial services report ratios
using book value rather than market value.

However, any of the ratios presented in this chapter that use the book
value of equity can be restated using the market value of equity. For exam-
ple, instead of using the book value of equity in the debt-to-equity ratio, the
market value of equity to measure the firm’s financial leverage can be used.

Coverage Ratios The ratios that compare debt to equity or debt to assets
indicate the amount of financial leverage, which enables an investor to
assess the financial condition of a firm. Another way of looking at the finan-
cial condition and the amount of financial leverage used by the firm is to
see how well it can handle the financial burdens associated with its debt or
other fixed commitments.

One measure of a firm’s ability to handle financial burdens is the interest
coverage ratio, also referred to as the times interest-covered ratio. This ratio
tells us how well the firm can cover or meet the interest payments associated
with debt. The ratio compares the funds available to pay interest (that is,
earnings before interest and taxes) with the interest expense:
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EBIT

Interest coverage ratio = ————
Interest expense

The greater the interest coverage ratio, the better able the firm is to pay
its interest expense. For Fictitious for the current year,

$2,000,000

= § times
$400,000

Interest coverage ratio =

An interest coverage ratio of 5 means that the firm’s earnings before interest
and taxes are five times greater than its interest payments.

The interest coverage ratio provides information about a firm’s ability
to cover the interest related to its debt financing. However, there are other
costs that do not arise from debt but that nevertheless must be considered in
the same way we consider the cost of debt in a firm’s financial obligations.
For example, lease payments are fixed costs incurred in financing opera-
tions. Like interest payments, they represent legal obligations.

What funds are available to pay debt and debt-like expenses? Start with
EBIT and add back expenses that were deducted to arrive at EBIT. The abil-
ity of a firm to satisfy its fixed financial costs—its fixed charges—is referred
to as the fixed charge coverage ratio. One definition of the fixed charge
coverage considers only the lease payments:

EBIT + Lease expense

Fixed charge coverage ratio =
Interest + Lease expense

For Fictitious for the current year,

. . $2,000,000 + $1,000,000 _ .
Fixed charge coverage ratio = =2.14 times
$400,000 + $1,000,000

This ratio tells us that Fictitious’s earnings can cover its fixed charges (inter-
est and lease payments) more than two times over.

What fixed charges to consider is not entirely clear-cut. For example,
if the firm is required to set aside funds to eventually or periodically retire
debt—referred to as sinking funds—is the amount set aside a fixed charge?
As another example, since preferred dividends represent a fixed financing
charge, should they be included as a fixed charge? From the perspective of
the common shareholder, the preferred dividends must be covered either to
enable the payment of common dividends or to retain earnings for future
growth. Because debt principal repayment and preferred stock dividends
are paid on an after-tax basis—paid out of dollars remaining after taxes are
paid—this fixed charge must be converted to before-tax dollars. The fixed
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charge coverage ratio can be expanded to accommodate the sinking funds
and preferred stock dividends as fixed charges.

Up to now, we considered earnings before interest and taxes as funds
available to meet fixed financial charges. EBIT includes noncash items such
as depreciation and amortization. If an investor is trying to compare funds
available to meet obligations, a better measure of available funds is cash
flow from operations, as reported in the statement of cash flows. A ratio
that considers cash flows from operations as funds available to cover inter-
est payments is referred to as the cash flow interest coverage ratio.

Cash flow interest coverage ratio
_ Cash flow from operations + Interest + Taxes
Interest

The amount of cash flow from operations that is in the statement of
cash flows is net of interest and taxes. So we have to add back interest and
taxes to cash flow from operations to arrive at the cash flow amount before
interest and taxes in order to determine the cash flow available to cover
interest payments.

For Fictitious for the current year,

$1,800,000+$400,000+$400,000
$400,000

_$2,600,000

~$400,000

Cash flow interest coverage ratio =
= 6.5 times

This coverage ratio indicates that, in terms of cash flows, Fictitious has
6.5 times more cash than is needed to pay its interest. This is a better picture
of interest coverage than the five times reflected by EBIT. Why the differ-
ence? Because cash flow considers not just the accounting income, but non-
cash items as well. In the case of Fictitious, depreciation is a noncash charge
that reduced EBIT but not cash flow from operations—it is added back to
net income to arrive at cash flow from operations.

Recap: Financial Leverage Ratios Summarizing, the financial leverage ratios for
Fictitious Corporation for the current year are:

Debt-to-assets ratio = 45.45%
Debt-to-equity ratio = 83.33%
Interest coverage ratio = 5.00 times
Fixed charge coverage ratio = 2.14 times

Cash flow interest coverage ratio 6.50 times
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These ratios indicate that Fictitious uses its financial leverage as follows:

m Assets are 45% financed with debt, measured using book values.

m Long-term debt is approximately two-thirds of equity. When equity is
measured in market value terms, long-term debt is approximately one-
sixth of equity.

These ratios do not indicate:

m What other fixed, legal commitments the firm has that are not included
on the balance sheet (for example, operating leases).

m What the intentions of management are regarding taking on more debt
as the existing debt matures.

Common-Size Analysis

An investor can evaluate a company’s operating performance and financial
condition through ratios that relate various items of information contained
in the financial statements. Another way to analyze a firm is to look at its
financial data more comprehensively.

Common-size analysis is a method of analysis in which the components
of a financial statement are compared with each other. The first step in com-
mon-size analysis is to break down a financial statement—either the balance
sheet or the income statement—into its parts. The next step is to calculate
the proportion that each item represents relative to some benchmark. This
form of common-size analysis is sometimes referred to as vertical common-
size analysis. Another form of common-size analysis is horizontal common-
size analysis, which uses either an income statement or a balance sheet in
a fiscal year and compares accounts to the corresponding items in another
year. In common-size analysis of the balance sheet, the benchmark is total
assets. For the income statement, the benchmark is sales.

Let us see how it works by doing some common-size financial analysis
for the Fictitious Corporation. The company’s balance sheet is restated in
Table 3.4. This statement does not look precisely like the balance sheet we
have seen before. Nevertheless, the data are the same but reorganized. Each
item in the original balance sheet has been restated as a proportion of total
assets for the purpose of common size analysis. Hence, we refer to this as
the common-size balance sheet.

In this balance sheet, we see, for example, that in the current year cash is
3.6% of total assets, or $400,000/$11,000,000 = 0.036. The largest invest-
ment is in plant and equipment, which comprises 63.6% of total assets.
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TABLE 3.4 Fictitious Corporation Common-Size Balance Sheets for Years Ending
December 31

Current Year Prior Year
Assets
Cash 3.6% 2.0%
Marketable securities 1.8% 0.0%
Accounts receivable 5.5% 8.0%
Inventory 16.4% 10.0%
Current assets 27.3% 20.0%
Net plant and equipment 63.5% 70.0%
Intangible assets 9.2% 10.0%
Total assets 100.0% 100.0%
Liabilities and Shareholder Equity
Accounts payable 4.6% 4.0%
Other current liabilities 4.6% 1.0%
Long-term debt 36.4% 50.0%
Total liabilities 45.4% 56.0%
Shareholders’ equity 54.6% 44.0%
Total liabilities and shareholder equity 100.0% 100.0%

On the liabilities side, that current liabilities are a small portion (9.1%) of
liabilities and equity.

The common-size balance sheet indicates in very general terms how
Fictitious has raised capital and where this capital has been invested. As
with financial ratios, however, the picture is not complete until trends are
examined and compared with those of other firms in the same industry.

In the income statement, as with the balance sheet, the items may be
restated as a proportion of sales; this statement is referred to as the common-
size income statement. The common-size income statements for Fictitious
for the two years are shown in Table 3.5. For the current year, the major
costs are associated with goods sold (65%); lease expense, other expenses,
interest, taxes, and dividends make up smaller portions of sales. Looking at
gross profit, EBIT, and net income, these proportions are the profit margins
we calculated earlier. The common-size income statement provides informa-
tion on the profitability of different aspects of the firm’s business. Again, the
picture is not yet complete. For a more complete picture, the investor must
look at trends over time and make comparisons with other companies in the
same industry.
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TABLE 8.5 Fictitious Corporation Common-Size Income Statement for Years
Ending December 31

Current Year Prior Year
Sales 100.0% 100.0%
Cost of goods sold 65.0% 66.7%
Gross profit 35.0% 33.3%
Lease and administrative expenses 15.0% 16.7%
Earnings before interest and taxes 20.0% 16.7%
Interest expense 4.0% 5.6%
Earnings before taxes 16.0% 16.7%
Taxes 4.0% 5.7%
Net income 12.0% 11.1%
Common dividends 6.0% 5.6%
Retained earnings 6.0% 5.5%

Using Financial Ratio Analysis

Financial analysis provides information concerning a firm’s operating per-
formance and financial condition. This information is useful for an inves-
tor in evaluating the performance of the company as a whole, as well as of
divisions, products, and subsidiaries. An investor must also be aware that
financial analysis is also used by investors and investors to gauge the finan-
cial performance of the company.

But financial ratio analysis cannot tell the whole story and must be
interpreted and used with care. Financial ratios are useful but, as noted
in the discussion of each ratio, there is information that the ratios do not
reveal. For example, in calculating inventory turnover we need to assume
that the inventory shown on the balance sheet is representative of inven-
tory throughout the year. Another example is in the calculation of accounts
receivable turnover. We assumed that all sales were on credit. If we are
on the outside looking in—that is, evaluating a firm based on its financial
statements only, such as the case of a financial investor or investor—and
therefore do not have data on credit sales, assumptions must be made that
may or may not be correct.

In addition, there are other areas of concern that an investor should be
aware of in using financial ratios:

= Limitations in the accounting data used to construct the ratios.
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m Selection of an appropriate benchmark firm or firms for comparison
purposes.

m Interpretation of the ratios.

m Pitfalls in forecasting future operating performance and financial condi-
tion based on past trends.

CASH FLOW ANALYSIS

One of the key financial measures that an analyst should understand is the
company’s cash flow. This is because the cash flow aids the analyst in as-
sessing the ability of the company to satisfy its contractual obligations and
maintain current dividends and current capital expenditure policy without
relying on external financing. Moreover, an analyst must understand why
this measure is important for external parties, specifically stock analysts cov-
ering the company. The reason is that the basic valuation principle followed
by stock analysts is that the value of a company today is the present value of
its expected future cash flows. In this section, we discuss cash flow analysis.

Difficulties with Measuring Gash Flow

The primary difficulty with measuring a cash flow is that it is a flow: Cash
flows into the company (i.e., cash inflows) and cash flows out of the com-
pany (i.e., cash outflows). At any point in time, there is a stock of cash on
hand, but the stock of cash on hand varies among companies because of
the size of the company, the cash demands of the business, and a company’s
management of working capital. So what is cash flow? Is it the total amount
of cash flowing into the company during a period? Is it the total amount of
cash flowing out of the company during a period? Is it the net of the cash
inflows and outflows for a period? Well, there is no specific definition of
cash flow—and that’s probably why there is so much confusion regarding
the measurement of cash flow. Ideally, a measure of the company’s operating
performance that is comparable among companies is needed—something
other than net income.

A simple, yet crude method of calculating cash flow requires simply add-
ing noncash expenses (e.g., depreciation and amortization) to the reported
net income amount to arrive at cash flow. For example, the estimated cash
flow for Procter & Gamble (P& G) for 2002, is

Estimated cash flow = Net income ~ + Depreciation and amortization
= $4,352 million + 1,693 million
= $6,045 million
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This amount is not really a cash flow, but simply earnings before deprecia-
tion and amortization. Is this a cash flow that stock analysts should use in
valuing a company? Though not a cash flow, this estimated cash flow does
allow a quick comparison of income across firms that may use different
depreciation methods and depreciable lives. As an example of the use of this
estimate of cash flow, Guide to Using the Value Line Investment Survey,
published by Value Line, Inc., reports a cash flow per share amount, calcu-
lated as reported earnings plus depreciation, minus any preferred dividends,
stated per share of common stock (p. 19).

The problem with this measure is that it ignores the many other sources
and uses of cash during the period. Consider the sale of goods for credit.
This transaction generates sales for the period. Sales and the accompanying
cost of goods sold are reflected in the period’s net income and the estimated
cash flow amount. However, until the account receivable is collected, there
is no cash from this transaction. If collection does not occur until the next
period, there is a misalignment of the income and cash flow arising from this
transaction. Therefore, the simple estimated cash flow ignores some cash
flows that, for many companies, are significant.

Another estimate of cash flow that is simple to calculate is earnings
before interest, taxes, depreciation, and amortization (EBITDA). However,
this measure suffers from the same accrual-accounting bias as the previous
measure, which may result in the omission of significant cash flows. Addi-
tionally, EBITDA does not consider interest and taxes, which may also be
substantial cash outflows for some companies.!

These two rough estimates of cash flows are used in practice not only
for their simplicity, but because they experienced widespread use prior to the
disclosure of more detailed information in the statement of cash flows. Cur-
rently, the measures of cash flow are wide-ranging, including the simplistic
cash flow measures, measures developed from the statement of cash flows,
and measures that seek to capture the theoretical concept of free cash flow.

Cash Flows and the Statement of Cash Flows

Prior to the adoption of the statement of cash flows, the information regard-
ing cash flows was quite limited. The first statement that addressed the issue
of cash flows was the statement of financial position, which was required
starting in 1971 (APB Opinion No. 19, “Reporting Changes in Financial
Position”). This statement was quite limited, requiring an analysis of the
sources and uses of funds in a variety of formats. In its earlier years of adop-
tion, most companies provided this information using what is referred to as
the working capital concept—a presentation of working capital provided and

! For a more detailed discussion of the EBITDA measure, see Eastman (1997).
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applied during the period. Over time, many companies began presenting this
information using the cash concept, which is a most detailed presentation of
the cash flows provided by operations, investing, and financing activities.
Consistent with the cash concept format of the funds flow statement, the
statement of cash flows is now a required financial statement. The require-
ment that companies provide a statement of cash flows applies to fiscal years
after 1987 (Statement of Financial Accounting Standards No. 95, “State-
ment of Cash Flows”). This statement requires the company to classify cash
flows into three categories, based on the activity: operating, investing, and
financing. Cash flows are summarized by activity and within activity by type
(e.g., asset dispositions are reported separately from asset acquisitions).
The reporting company may report the cash flows from operating activ-
ities on the statement of cash flows using either the direct method—report-
ing all cash inflows and outflows—or the indirect method—starting with
net income and making adjustments for depreciation and other noncash
expenses and for changes in working capital accounts. Though the direct
method is recommended, it is also the most burdensome for the reporting
company to prepare. Most companies report cash flows from operations
using the indirect method. The indirect method has the advantage of provid-
ing the financial statement user with a reconciliation of the company’s net
income with the change in cash. The indirect method produces a cash flow
from operations that is similar to the estimated cash flow measure discussed
previously, yet it encompasses the changes in working capital accounts that
the simple measure does not. For example, Procter & Gamble’s cash flow
from operating activities (taken from their 2002 statement of cash flows) is
$7,742 million, which is over $1 billion more than the cash flow that we
estimated earlier. (Procter & Gamble’s fiscal year ended on June 30, 2002.)
The classification of cash flows into the three types of activities provides
useful information that can be used by an analyst to see, for example, whether
the company is generating sufficient cash flows from operations to sustain its
current rate of growth. However, the classification of particular items is not
necessarily as useful as it could be. Consider some of the classifications:

m Cash flows related to interest expense are classified in operations,
though they are clearly financing cash flows.

m Income taxes are classified as operating cash flows, though taxes are
affected by financing (e.g., deduction for interest expense paid on debt)
and investment activities (e.g., the reduction of taxes from tax credits
on investment activities).

m Interest income and dividends received are classified as operating cash
flows, though these flows are a result of investment activities.
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Whether these items have a significant effect on the analysis depends on the
particular company’s situation. Procter & Gamble, for example, has very
little interest and dividend income, and its interest expense of $603 million
is not large relative to its earnings before interest and taxes ($6,986 million).
Table 3.6 shows that by adjusting P& G’s cash flows for the interest expense
only (and related taxes) changes the complexion of its cash flows slightly to
reflect greater cash flow generation from operations and less cash flow reli-
ance on financing activities.

The adjustment is for $603 million of interest and other financing costs,
less its tax shield (the amount that the tax bill is reduced by the interest
deduction) of $211 (estimated from the average tax rate of 35% of $603):
adjustment = $603 (1 - 0.35) = $392.

For other companies, however, this adjustment may provide a less flat-
tering view of cash flows. Consider Amazon.com’s 2001 fiscal year results.
Moving interest expense to financing, along with their respective estimated
tax effects, results in a more accurate picture of the company’s reliance on
cash flow from financing as can be seen in Table 3.7.

Looking at the relation among the three cash flows in the statement
provides a sense of the activities of the company. A young, fast-growing
company may have negative cash flows from operations, yet positive cash
flows from financing activities (i.e., operations may be financed in large part
with external financing). As a company grows, it may rely to a lesser extent
on external financing. The typical, mature company generates cash from
operations and reinvests part or all of it back into the company. Therefore,

TABLE 3.6 Adjusted Cash Flow for P&G, 2002 (in millions)

In Millions As Reported As Adjusted
Cash flow from operations $7,741 $8,134
Cash flow for investing activities (6,835) (6,835)
Cash flow from (for) financing activities 197 (195)

Source: Procter & Gamble 2002 Annual Report.

TABLE 3.7 Adjusted Cash Flow Amazon.com, 2001 (in millions)

In Millions As Reported As Adjusted
Cash flow from operations $(120) $(30)
Cash flow for investing activities (253) (253)
Cash flow from financing activities (107) 17

Note: The adjustment is based on interest expense of $139 million, and a tax rate
of 35%.
Source: Amazon.com 2001 10-K.
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cash flow related to operations is positive (i.e., a source of cash) and cash
flow related to investing activities is negative (i.e., a use of cash). As a com-
pany matures, it may seek less financing externally and may even use cash
to reduce its reliance on external financing (e.g., repay debts). We can clas-
sify companies on the basis of the pattern of their sources of cash flows, as
shown in Table 3.8. Though additional information is required to assess a
company’s financial performance and condition, examination of the sources
of cash flows, especially over time, gives us a general idea of the company’s
operations. P&G’s cash flow pattern is consistent with that of a mature
company, whereas Amazon.com’s cash flows are consistent with those of a
fast-growing company that relies on outside funds for growth.

Fridson (1995) suggests reformatting the statement of cash flows as
shown in Table 3.9. From the basic cash flow, the nondiscretionary cash
needs are subtracted resulting in a cash flow referred to as discretionary
cash flow. By restructuring the statement of cash flows in this way, it can
be seen how much flexibility the company has when it must make business
decisions that may adversely impact the long-run financial health of the
enterprise.

For example, consider a company with a basic cash flow of $800 million
and operating cash flow of $500 million. Suppose that this company pays
dividends of $130 million and that its capital expenditure is $300 million.
Then the discretionary cash flow for this company is $200 million found by
subtracting the $300 million capital expenditure from the operating cash
flow of $500 million. This means that even after maintaining a dividend
payment of $130 million, its cash flow is positive. Notice that asset sales and
other investing activity are not needed to generate cash to meet the dividend
payments because in Table 3.9 these items are subtracted after accounting
for the dividend payments. In fact, if this company planned to increase its
capital expenditures, the format in Table 3.9 can be used to assess how
much that expansion can be before affecting dividends or increasing financ-
ing needs.

TABLE 3.8 Patterns of Sources of Cash Flows

Financing Growth Financing Temporary
Externally Growth Financial  Financial
Cash Flow  and Internally  Internally Mature Downturn Distress Downsizing
Operations + + + - - +
Investing - - - + - +

activities

Financing + - +or— + - -
activities
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TABLE 3.9 Suggested Reformatting of Cash Flow Statement to Analyze a Compa-
ny’s Flexibility

Basic cash flow

Less: Increase in adjusted working capital

Operating cash flow

Less: Capital expenditures

Discretionary cash flow
Less: Dividends

Less: Asset sales and other investing activities

Cash flow before financing
Less: Net (increase) in long-term debt
Less: Net (increase) in notes payable
Less: Net purchase of company’s common stock
Less: Miscellaneous

Cash flow

Notes:

1. The basic cash flow includes net earnings, depreciation, and deferred income
taxes, less items in net income not providing cash.

2. The increase in adjusted working capital excludes cash and payables.

Source: This format was suggested by Fridson (1995).

Though we can classify a company based on the sources and uses of
cash flows, more data is needed to put this information in perspective. What
is the trend in the sources and uses of cash flows? What market, industry,
or company-specific events affect the company’s cash flows? How does the
company being analyzed compare with other companies in the same indus-
try in terms of the sources and uses of funds?

Let’s take a closer look at the incremental information provided by cash
flows. Consider Wal-Mart Stores, Inc., which had growing sales and net income
from 1990 to 2005, as summarized in Figure 3.2. We see that net income grew
each year, with the exception of 1995, and that sales grew each year.

We get additional information by looking at the cash flows and their
sources, as graphed in Figure 3.3. We see that the growth in Wal-Mart was
supported both by internally generated funds and, to a lesser extent, through
external financing. Wal-Mart’s pattern of cash flows suggests that Wal-Mart
is a mature company that has become less reliant on external financing,
funding most of its growth in recent years (with the exception of 1999) with
internally generated funds.
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FIGURE 3.2 Wal-Mart Stores, Inc., Revenues, Operating Profit, and Net Income,
1990-2005
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FIGURE 3.3 Wal-Mart Stores, Inc., Cash Flows, 1990-2005
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Free Gash Flow

Cash flows without any adjustment may be misleading because they do not
reflect the cash outflows that are necessary for the future existence of a firm.
An alternative measure, free cash flow, was developed by Jensen (1986) in
his theoretical analysis of agency costs and corporate takeovers. In theory,
free cash flow is the cash flow left over after the company funds all posi-
tive net present value projects. Positive net present value projects are those
capital investment projects for which the present value of expected future
cash flows exceeds the present value of project outlays, all discounted at the
cost of capital. (The cost of capital is the cost to the company of funds from
creditors and shareholders. The cost of capital is basically a hurdle: If a proj-
ect returns more than its cost of capital, it is a profitable project.) In other
words, free cash flow is the cash flow of the firm, less capital expenditures
necessary to stay in business (i.e., replacing facilities as necessary) and grow
at the expected rate (which requires increases in working capital).

The theory of free cash flow was developed by Jensen to explain behav-
iors of companies that could not be explained by existing economic theo-
ries. Jensen observed that companies that generate free cash flow should
disgorge that cash rather than invest the funds in less profitable investments.
There are many ways in which companies can disgorge this excess cash flow,
including the payment of cash dividends, the repurchase of stock, and debt
issuance in exchange for stock. The debt-for-stock exchange, for example,
increases the company’s leverage and future debt obligations, obligating the
future use of excess cash flow. If a company does not disgorge this free cash
flow, there is the possibility that another company—a company whose cash
flows are less than its profitable investment opportunities or a company that
is willing to purchase and lever-up the company—will attempt to acquire
the free-cash-flow-laden company.

As a case in point, Jensen observed that the oil industry illustrates the
case of wasting resources: The free cash flows generated in the 1980s were
spent on low-return exploration and development and on poor diversifica-
tion attempts through acquisitions. He argues that these companies would
have been better off paying these excess cash flows to shareholders through
share repurchases or exchanges with debt.

By itself, the fact that a company generates free cash flow is neither
good nor bad. What the company does with this free cash flow is what is
important. And this is where it is important to measure the free cash flow as
that cash flow in excess of profitable investment opportunities. Consider the
simple numerical exercise with the Winner Company and the Loser Com-

pany:
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Winner Loser
Company Company
Cash flow before capital expenditures $1,000 $1,000
Capital expenditures, positive net present value projects (750) (250)
Capital expenditures, negative net present value projects 0 (500)
Cash flow $250 $250
Free cash flow $250 $750

These two companies have identical cash flows and the same total cap-
ital expenditures. However, the Winner Company spends only on profit-
able projects (in terms of positive net present value projects), whereas the
Loser Company spends on both profitable projects and wasteful projects.
The Winner Company has a lower free cash flow than the Loser Company,
indicating that they are using the generated cash flows in a more profitable
manner. The lesson is that the existence of a high level of free cash flow is
not necessarily good—it may simply suggest that the company is either a
very good takeover target or the company has the potential for investing in
unprofitable investments.

Positive free cash flow may be good or bad news; likewise, negative free
cash flow may be good or bad news:

Good News Bad News
Positive free  The company is generating The company is generating
cash flow substantial operating cash more cash flows than it needs
flows, beyond those necessary  for profitable projects and
for profitable projects. may waste these cash flows

on unprofitable projects.

Negative free The company has more profit-  The company is unable to gen-

cash flow able projects than it has op- erate sufficient operating cash
erating cash flows and must flows to satisfy its investment
rely on external financing to needs for future growth.

fund these projects.

Therefore, once the free cash flow is calculated, other information (e.g.,
trends in profitability) must be considered to evaluate the operating perfor-
mance and financial condition of the firm.

Calculating Free Cash Flow

There is some confusion when this theoretical concept is applied to actual
companies. The primary difficulty is that the amount of capital expenditures
necessary to maintain the business at its current rate of growth is generally
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not known; companies do not report this item and may not even be able
to determine how much of a period’s capital expenditures are attributed to
maintenance and how much are attributed to expansion.

Consider Procter & Gamble’s property, plant, and equipment for 2002,
which comprise some, but not all, of P&G’s capital investment:?

Additions to property, plant, and equipment ~ $1,679 million

Dispositions of property, plant, and equipment __ (227)
Net change before depreciation $1,452 million

How much of the $1,679 million is for maintaining P& G’s current rate
of growth and how much is for expansion? Though there is a positive net
change of $1,452 million, does it mean that P&G is expanding? Not neces-
sarily: The additions are at current costs, whereas the dispositions are at
historical costs. The additions of $1,679 are less than P& G’s depreciation
and amortization expense for 2001 of $1,693 million, yet it is not disclosed
in the financial reports how much of this latter amount reflects amortiza-
tion. (P& G’s depreciation and amortization are reported together as $1,693
million on the statement of cash flows.) The amount of necessary capital
expenditures is therefore elusive.

Some estimate free cash flow by assuming that all capital expenditures
are necessary for the maintenance of the current growth of the company.
Though there is little justification in using all expenditures, this is a prac-
tical solution to an impractical calculation. This assumption allows us to
estimate free cash flows using published financial statements.

Another issue in the calculation is defining what is truly “free” cash flow.
Generally we think of “free” cash flow as that being left over after all neces-
sary financing expenditures are paid; this means that free cash flow is after
interest on debt is paid. Some calculate free cash flow before such financing
expenditures, others calculate free cash flow after interest, and still others
calculate free cash flow after both interest and dividends (assuming that divi-
dends are a commitment, though not a legal commitment).

There is no one correct method of calculating free cash flow and differ-
ent analysts may arrive at different estimates of free cash flow for a com-
pany. The problem is that it is impossible to measure free cash flow as dic-
tated by the theory, so many methods have arisen to calculate this cash flow.
A simple method is to start with the cash flow from operations and then
deduct capital expenditures. For P&G in 2002:

2 In addition to the traditional capital expenditures (i.e., changes in property,
plant, and equipment), P&G also has cash flows related to investment securities
and acquisitions. These investments are long-term and are hence part of P&G’s
investment activities cash outflow of $6,835 million.
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Cash flow from operations  $7,742
Deduct capital expenditures (1,692)
Free cash flow $6,050

Though this approach is rather simple, the cash flow from the opera-
tions amount includes a deduction for interest and other financing expenses.
Making an adjustment for the after-tax interest and financing expenses, as
we did earlier for Procter & Gamble:

Cash flow from operations (as reported) $7,742

Adjustment 392
Cash flow from operations (as adjusted) $8,134
Deduct capital expenditures (1,692)
Free cash flow $6,442

We can relate free cash flow directly to a company’s income. Starting
with net income, we can estimate free cash flow using four steps:

Step 1. Determine earnings before interest and taxes (EBIT).

Step 2. Calculate earnings before interest but after taxes.

Step 3. Adjust for noncash expenses (e.g., depreciation).

Step 4. Adjust for capital expenditures and changes in working capital.

Using these four steps, we can calculate the free cash flow for Procter &
Gamble for 2002, as shown in Table 3.10.

Net Free Cash Flow

There are many variations in the calculation of cash flows that are used in
analyses of companies’ financial condition and operating performance. As
an example of these variations, consider the alternative to free cash flow
developed by Fitch, a company that rates corporate debt instruments. This
cash flow measure, referred to as net free cash flow (NFCF), is free cash
flow less interest and other financing costs and taxes. In this approach, free
cash flow is defined as earnings before depreciation, interest, and taxes, less
capital expenditures. Capital expenditures encompass all capital spending,
whether for maintenance or expansion, and no changes in working capital
are considered.

The basic difference between NFCF and free cash flow is that the financ-
ing expenses—interest and, in some cases, dividends—are deducted to arrive
at NFCE If preferred dividends are perceived as nondiscretionary—that is,
investors come to expect the dividends—dividends may be included with the
interest commitment to arrive at net free cash flow. Otherwise, dividends are
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TABLE 3.10 Calculation of Procter & Gamble’s Free Cash Flow for 2002, in Mil-

lions?
Step 1
Net income $4,352
Add taxes 2,031
Add interest 603
Earnings before interest and taxes $6,986
Step 2
Earnings before interest and taxes $6,986
Deduct taxes (@35%) (2,445)
Earnings before interest $4,541
Step 3
Earnings before interest $4,541
Add depreciation and amortization 1,693
Add increase in deferred taxes 389
Earnings before noncash expenses $6,623
Step 4
Earnings before noncash expenses $6,623
Deduct capital expenditures (1,679)
Add decrease in receivables $96
Add decrease in inventories 159
Add cash flows from changes in accounts payable, accrued expenses, 684
and other liabilities
Deduct cash flow from changes in other operating assets and liabilities (98)
Cash flow from change in working capital accounts 841
Free cash flow $5,785

@ Procter & Gamble’s fiscal year ended June 30, 2002. Charges in operating accounts

are taken from Procter & Gamble’s Statement of Cash Flows.

deducted from net free cash flow to produce cash flow. Another difference is
that NFCF does not consider changes in working capital in the analysis.
Further, cash taxes are deducted to arrive at net free cash flow. Cash
taxes are the income tax expense restated to reflect the actual cash flow
related to this obligation, rather than the accrued expense for the period.
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Cash taxes are the income tax expense (from the income statement) adjusted
for the change in deferred income taxes (from the balance sheets). For
Procter & Gamble in 2002:3

Income tax expense $2,031

Deduct increase in deferred income tax _ (389)

Cash taxes $1,642

In the case of Procter & Gamble for 2002:
EBIT $6,986
Add depreciation and amortization 1,693
Earnings before interest, taxes, depreciation, and amortization $8,679
Deduct capital expenditures (1,679)
Free cash flow $7,000
Deduct interest (603)
Deduct cash taxes 1,642
Net free cash flow $4,755
Deduct cash common dividends (2,095)
Net cash flow $2,660

The free cash flow amount per this calculation differs from the $5,785
that we calculated earlier for two reasons: Changes in working capital and
the deduction of taxes on operating earnings were not considered.

Net cash flow gives an idea of the unconstrained cash flow of the com-
pany. This cash flow measure may be useful from a creditor’s perspective in
terms of evaluating the company’s ability to fund additional debt. From a
shareholder’s perspective, net cash flow (i.e., net free cash flow net of divi-
dends) may be an appropriate measure because this represents the cash flow
that is reinvested in the company.

USEFULNESS OF CASH FLOWS IN FINANCIAL ANALYSIS

The usefulness of cash flows for financial analysis depends on whether cash
flows provide unique information or provide information in a manner that
is more accessible or convenient for the analyst. The cash flow informa-
tion provided in the statement of cash flows, for example, is not necessar-
ily unique because most, if not all, of the information is available through

3 Note that cash taxes require taking the tax expense and either increasing this to
reflect any decrease in deferred taxes (that is, the payment this period of tax expense
recorded in a prior period) or decreasing this amount to reflect any increase in
deferred taxes (that is, the deferment of some of the tax expense).
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analysis of the balance sheet and income statement. What the statement
does provide is a classification scheme that presents information in a man-
ner that is easier to use and, perhaps, more illustrative of the company’s
financial position.

An analysis of cash flows and the sources of cash flows can reveal the
following information:

u The sources of financing the company’s capital spending. Does the com-
pany generate internally (i.e., from operations) a portion or all of the
funds needed for its investment activities? If a company cannot generate
cash flow from operations, this may indicate problems up ahead. Reli-
ance on external financing (e.g., equity or debt issuance) may indicate a
company’s inability to sustain itself over time.

u The company’s dependence on borrowing. Does the company rely heav-
ily on borrowing that may result in difficulty in satisfying future debt
service?

u The quality of earnings. Large and growing differences between income
and cash flows suggest a low quality of earnings.

Consider the financial results of Krispy Kreme Doughnuts, Inc., a whole-
saler and retailer of donuts. Krispy Kreme grew from having fewer than 200
stores before its initial public offering (IPO) in 2000 to over 400 stores at
the end of its 2005 fiscal year. Accompanying this growth in stores is the
growth in operating and net income, as we show in Figure 3.4. The growth
in income continued after the IPO as the number of stores increased, but the
tide in income turned in the 2004 fiscal year and losses continued into the
20035 fiscal year as well.

Krispy Kreme’s growth just after its IPO was financed by both operat-
ing activities and external financing, as we show in Figure 3.5. However,
approximately half of the funds to support its rapid growth and to purchase
some of its franchised stores in the 2000-2003 fiscal years came from long-
term financing. This resulted in problems as the company’s debt burden
became almost three times its equity as revenue growth slowed by the 2005
fiscal year. Krispy Kreme demonstrated some ability to turn itself around in
the 2006 fiscal year, partly by slowing its expansion through new stores.

Ratio Analysis

One use of cash flow information is in ratio analysis, primarily with the bal-
ance sheet and income statement information. Once such ratio is the cash
flow—based ratio, the cash flow interest coverage ratio, which is a measure
of financial risk. There are a number of other cash flow—based ratios that an
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FIGURE 3.4 Krispy Kreme Doughnuts, Inc. Income, 1997-2006
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FIGURE 3.5 Krispy Kreme Doughnuts, Inc.’s Cash Flows, 1997-2006
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analyst may find useful in evaluating the operating performance and finan-
cial condition of a company.

A useful ratio to help further assess a company’s cash flow is the cash
flow to capital expenditures ratio, or capital expenditures coverage ratio:

Cash flow
Capital expenditures

Cash flow to capital expenditures =

The cash flow measure in the numerator should be one that has not already
removed capital expenditures; for example, including free cash flow in the
numerator would be inappropriate.

This ratio provides information about the financial flexibility of the
company and is particularly useful for capital-intensive firms and utilities
(see Fridson, 1995, p. 173). The larger the ratio, the greater the financial
flexibility. However, one must carefully examine the reasons why this ratio
may be changing over time and why it might be out of line with comparable
firms in the industry. For example, a declining ratio can be interpreted in
two ways. First, the firm may eventually have difficulty adding to capac-
ity via capital expenditures without the need to borrow funds. The second
interpretation is that the firm may have gone through a period of major
capital expansion and therefore it will take time for revenues to be gener-
ated that will increase the cash flow from operations to bring the ratio to
some normal long-run level.

Another useful cash flow ratio is the cash flow to debt ratio:

Cash flow

Cash flow to debt =
Debt

where debt can be represented as total debt, long-term debt, or a debt mea-
sure that captures a specific range of maturity (e.g., debt maturing in five
years). This ratio gives a measure of a company’s ability to meet maturing
debt obligations. A more specific formulation of this ratio is Fitch’s CFAR
ratio, which compares a company’s three-year average net free cash flow
to its maturing debt over the next five years.* By comparing the company’s
average net free cash flow to the expected obligations in the near term (i.e.,
five years), this ratio provides information on the company’s credit quality.

Using Cash Flow Information

The analysis of cash flows provides information that can be used along with
other financial data to help assess the financial condition of a company.
Consider the cash flow to debt ratio calculated using three different mea-

4 See McConville (1996).
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sures of cash flow—EBITDA, free cash flow, and cash flow from operations
(from the statement of cash flows)—each compared with long-term debt, as
shown in Figure 3.6 for Weirton Steel.

This example illustrates the need to understand the differences among
the cash flow measures. The effect of capital expenditures in the 1988-1991
period can be seen by the difference between the free cash flow measure
and the other two measures of cash flow; both EBITDA and cash flow from
operations ignore capital expenditures, which were substantial outflows for
this company in the earlier period.

Cash flow information may help identify companies that are more likely
to encounter financial difficulties. Consider the study by Largay and Stick-
ney (1980) that analyzed the financial statements of W. T. Grant during
the 1966-1974 period preceding its bankruptcy in 1975 and ultimate lig-
uidation. They noted that financial indicators such as profitability ratios,
turnover ratios, and liquidity ratios showed some downward trends, but
provided no definite clues to the company’s impending bankruptcy. A study
of cash flows from operations, however, revealed that company operations

FIGURE 3.6 Cash Flow to Debt Using Alternative Estimates of Cash Flow for
Weirton Steel, 1988-1996
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were causing an increasing drain on cash, rather than providing cash.® This
necessitated an increased use of external financing, the required interest pay-
ments on which exacerbated the cash flow drain. Cash flow analysis clearly
was a valuable tool in this case since W. T. Grant had been running a nega-
tive cash flow from operations for years. Yet none of the traditional ratios
discussed above take into account the cash flow from operations. Use of the
cash flow to capital expenditures ratio and the cash flow to debt ratio would
have highlighted the company’s difficulties.

Dugan and Samson (1996) examined the use of operating cash flow as
an early warning signal of a company’s potential financial problems. The
subject of the study was Allied Products Corporation because for a decade
this company exhibited a significant divergence between cash flow from
operations and net income. For parts of the period, net income was positive
while cash flow from operations was a large negative value. In contrast to
W. T. Grant, which went into bankruptcy, the auditor’s report in the 1991
Annual Report of Allied Products Corporation did issue a going-concern
warning. Moreover, the stock traded in the range of $2 to $3 per share.
There was then a turnaround of the company by 1995. In its 1995 annual
report, net income increased dramatically from prior periods (to $34 mil-
lion) and there was a positive cash flow from operations ($29 million). The
stock traded in the $25 range by the Spring of 1996. As with the W. T. Grant
study, Dugan and Samson found that the economic realities of a firm are
better reflected in its cash flow from operations.

The importance of cash flow analysis in bankruptcy prediction is sup-
ported by the study by Foster and Ward (1997), who compared trends in
the statement of cash flows components—cash flow from operations, cash
flow for investment, and cash flow for financing—between healthy compa-
nies and companies that subsequently sought bankruptcy. They observe that
healthy companies tend to have relatively stable relations among the cash
flows for the three sources, correcting any given year’s deviation from their
norm within one year. They also observe that unhealthy companies exhibit
declining cash flows from operations and financing and declining cash flows
for investment one and two years prior to the bankruptcy. Further, unhealthy
companies tend to expend more cash flows to financing sources than they
bring in during the year prior to bankruptcy. These studies illustrate the
importance of examining cash flow information in assessing the financial
condition of a company.

5 For the period investigated, a statement of changes of financial position (on a
working capital basis) was required to be reported prior to 1988.
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SUMMARY

The basic data for financial analysis is the financial statement data. We use
this data to analyze relationships between different elements of a firm’s finan-
cial statements. Through this analysis, we develop a picture of the operating
performance and financial condition of a firm. Looking at the calculated fi-
nancial ratios, in conjunction with industry and economic data, we can make
judgments about past and future financial performance and condition.

We can classify ratios by the financial characteristic that we wish to mea-
sure—liquidity, profitability, activity, financial leverage, or return. Liquidity
ratios tell us about a firm’s ability to satisfy short-term obligations. These
ratios are closely related to a firm’s operating cycle, which tells us how long
it takes a firm to turn its investment in current assets back into cash. Profit-
ability ratios tell us how well a firm manages its assets, typically in terms of
the proportion of revenues that are left over after expenses. Activity ratios
tell us how efficiently a firm manages its assets, that is, how effectively a
firm uses its assets to generate sales. Financial leverage ratios tell us (1) to
what extent a firm uses debt to finance its operations and (2) its ability to
satisfy debt and debt-like obligations. Return-on-investment ratios tell us
how much of each dollar of an investment is generated in a period. The Du
Pont system breaks down return ratios into their profit margin and activity
ratios, allowing us to analyze changes in return on investments.

Common-size analysis expresses financial statement data relative to
some benchmark item—usually total assets for the balance sheet and sales
for the income statement. Representing financial data in this way allows an
investor to spot trends in investments and profitability.

Interpretation of financial ratios requires an investor to put the trends
and comparisons in perspective with the company’s significant events. In
addition to company-specific events, issues that can cause the analysis of
financial ratios to become more challenging include the use of historical
accounting values, changes in accounting principles, and accounts that are
difficult to classify.

Comparison of financial ratios across time and with competitors is
useful in gauging performance. In comparing ratios over time, an investor
should consider changes in accounting and significant company events. In
comparing ratios with a benchmark, an investor must take care in the selec-
tion of the companies that constitute the benchmark and the method of
calculation.

The term cash flow has many meanings and the challenge is to determine
the cash flow definition and calculation that is appropriate. The simplest
calculation of cash flow is the sum of net income and noncash expenses.
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This measure, however, does not consider other sources and uses of cash
during the period.

The statement of cash flows provides a useful breakdown of the sources
of cash flows: operating activities, investing activities, and financing activi-
ties. Though attention is generally focused on the cash flows from opera-
tions, what the company does with the cash flows (i.e., investing or paying
off financing obligations) and what are the sources of invested funds (i.e.,
operations versus external financing) must be investigated. Minor adjust-
ments can be made to the items classified in the statement of cash flows to
improve the classification.

Examination of the different patterns of cash flows is necessary to get a
general idea of the activities of the company. For example, a company whose
only source of cash flow is from investing activities, suggesting the sale of
property or equipment, may be experiencing financial distress.

Free cash flow is a company’s cash flow that remains after making capi-
tal investments that maintain the company’s current rate of growth. It is
not possible to calculate free cash flow precisely, resulting in many different
variations in calculations of this measure. A company that generates free
cash flow is not necessarily performing well or poorly; the existence of free
cash flow must be taken in context with other financial data and informa-
tion on the company.

One of the variations in the calculation of a cash flow measure is net
free cash flow, which is, essentially, free cash flow less any financing obliga-
tions. This is a measure of the funds available to service additional obliga-
tions to suppliers of capital.
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The Financial System

It is through a country’s financial system that entities with funds allocate
those funds to those who have potentially more productive ways to deploy
those funds, potentially leading to faster growth for a country’s economy.
A financial system makes possible a more efficient transfer of funds is by
overcoming the information asymmetry problem between those with funds
to invest and those needing funds. In general, information asymmetry means
that one party to a transaction has more or superior information than the
other party, resulting in an imbalance of power in a transaction.! In terms of
a financial system, information asymmetry can lead to an inefficient alloca-
tion of financial resources. In Chapter 9, we look further at the problem of
information asymmetry within the context of the principal-agent problem
in financial management.

As explained in Chapter 1, the financial system has three components:
(1) financial markets, (2) financial intermediaries, and (3) regulators of
financial actitivies. In this chapter, we look at each of these components and
the motivation for their existence. In addition, as noted by Neave (2009),
the financial system includes internally provided financing, which we cover
in Chapter 9’s discussion of dividend decision. We begin with a discussion
of financial assets.

FINANGIAL ASSETS/FINANCIAL INSTRUMENTS

An asset is defined as any resource that is expected to provide future benefits
and, hence, has economic value. Assets can be divided into two categories:
tangible assets and intangible assets. The value of a tangible asset depends
on its physical properties. Buildings, aircraft, land, and machinery are ex-
amples of tangible assets. An intangible asset represents a legal claim to some

! George Akerlof, Michael Spence, and Joseph Stiglitz shared the 2001 Nobel
Memorial Prize in Economic Sciences for their work in the analysis of markets with
asymmetric information.

m
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future economic benefits. The value of an intangible asset bears no relation
to the form, physical or otherwise, in which the claims are recorded. Finan-
cial assets are intangible assets where typically the future benefits come in
the form of a claim to future cash. Another term used for a financial asset is
a financial instrument. Certain types of financial instruments are referred to
as securities and generally include stocks and bonds. Throughout this book,
when we refer to an asset, we typically mean a financial asset.

For every financial instrument there is a minimum of two parties. The
party that has agreed to make future cash payments is called the issuer; the
party that owns the financial instrument and therefore the right to receive
the payments made by the issuer is referred to as the investor.

Financial assets serve two principal economic functions. First, they
allow the transference of funds from those entities who have surplus funds
to invest to those who need funds to invest in tangible assets. Second, they
permit the transference of funds in such a way as to redistribute the unavoid-
able risk associated with the cash flow generated by tangible assets among
those seeking and those providing the funds. However, the claims held by
the final wealth holders generally differ from the liabilities issued by those
entities that are the final demanders of funds because of the activity of enti-
ties operating in financial systems, called financial intermediaries, who seek
to transform the final liabilities into different financial assets preferred by
the public. Financial intermediaries are discussed in more detail later.

Debt vs. Equity Intruments

A financial instrument can be classified by the type of claims that the inves-
tor has on the issuer. A financial instrument in which the issuer agrees to pay
the investor interest plus repay the amount borrowed is a debt instrument.
A debt instrument, also referred to as an instrument of indebtedness, can
be in the form of a note, bond, or loan. The interest payments that must be
made by the issuer are fixed contractually. For example, in the case of a debt
instrument that is required to make payments in U.S. dollars, the amount
can be a fixed dollar amount or it can vary depending upon some bench-
mark. That is, the dollar interest amount need not be a fixed dollar amount
but may vary with some benchmark. The key point is that the investor in a
debt instrument can realize no more than the contractual amount. For this
reason, debt instruments are often referred to as fixed income instruments.

In contrast to a debt obligation, an equity instrument specifies that the
issuer pay the investor an amount based on earnings, if any, after the obliga-
tions that the issuer is required to make to investors of the firm’s debt instru-
ments have been paid. Common stock and partnership shares are examples
of equity instruments.
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Some financial instruments fall into both categories in terms of their
attributes. Preferred stock, a financial instrument that issued in the United
States, is an example. This financial instrument has the attribute of a debt
because typically the investor is only entitled to receive a fixed contractual
amount. However, it is similar to an equity instrument because the payment
is only made after payments to the investors in the firm’s debt instruments are
satisfied. Another “combination” instrument is a convertible bond, which
allows the investor to convert debt into equity under certain circumstances.
Because preferred stockholders typically are entitled to a fixed contractual
amount, preferred stock is referred to as a fixed income instrument. Hence,
fixed income instruments include debt instruments and preferred stock.

The classification of debt and equity is important for two legal reasons.
First, in the case of a bankruptcy of the issuer, investors in debt instruments
have a priority on the claim on the issuer’s assets over equity investors. Sec-
ond, in the United States, the tax treatment of the payments by the issuer
differs depending on the type of class. Specifically, as we explain in later
chapters, interest payments are tax deductible to the issuer while the distri-
bution of earnings to equity investors (referred to as dividends) are not.

FINANGIAL MARKETS

A financial market is a market where financial instruments are exchanged.
The more popular term used for the exchanging of financial instruments is
that they are “traded.” Financial markets provide the following three major
economic functions:

m Price discovery
m Liquidity
» Reduced transaction costs

Price discovery means that the interactions of buyers and sellers in a
financial market determine the price of the traded asset. Equivalently, they
determine the required return that participants in a financial market demand
in order to buy a financial instrument. Because the motivation for those
seeking funds depends on the required return that investors demand, it is
this function of financial markets that signals how the funds available from
those who want to lend or invest funds will be allocated among those need-
ing funds and raise those funds by issuing financial instruments.

Second, financial markets provide a forum for investors to sell a finan-
cial instrument and is said to offer investors “liquidity.” This is an appealing
feature when circumstances arise that either force or motivate an investor
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to sell a financial instrument. Without liquidity, an investor would be com-
pelled to hold onto a financial instrument until either conditions arise that
allow for the disposal of the financial instrument or the issuer is contractu-
ally obligated to pay it off. For a debt instrument, that is when it matures,
whereas for an equity instrument that is until the company is either volun-
tarily or involuntarily liquidated. All financial markets provide some form
of liquidity. However, the degree of liquidity is one of the factors that char-
acterize different financial markets.

The third economic function of a financial market is that it reduces the
cost of transacting when parties want to trade a financial instrument. In gen-
eral, one can classify the costs associated with transacting into two types:
search costs and information costs. Search costs in turn fall into categories:
explicit costs and implicit costs. Explicit costs include expenses that may be
needed to advertise one’s intention to sell or purchase a financial instrument;
implicit costs include the value of time spent in locating a counterparty to
the transaction. The presence of some form of organized financial market
reduces search costs. Information costs are costs associated with assessing a
financial instrument’s investment attributes. In a price efficient market, prices
reflect the aggregate information collected by all market participants.

FINANGIAL INTERMEDIARIES

Despite the important role of financial markets, their role in allowing the
efficient allocation for those who have funds to invest and those who need
funds may not always work as described earlier. As a result, financial sys-
tems have found the need for a special type of financial entity called a finan-
cial intermediary when there are conditions that make it difficult for lenders
or investors of funds to deal directly with borrowers of funds in financial
markets. Financial intermediaries include depository institutions, insurance
companies, regulated investment companies, investment banks, and insur-
ance companies.

The role of financial intermediaries is to create more favorable transac-
tion terms than could be realized by lenders/investors and borrowers deal-
ing directly with each other in the financial market. This is accomplished
by financial intermediaries in a two-step process: (1) obtaining funds from
lenders or investors and (2) lending or investing the funds that they borrow
to those who need funds. The funds that a financial intermediary acquires
become, depending on the financial claim, either the liability of the financial
intermediary or equity participants of the financial intermediary. The funds
that a financial intermediary lends or invests become the asset of the finan-
cial intermediary.
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Here are two examples using financial intermediaries that we will elabo-
rate further upon below. In our first example, consider a commercial bank, a
type of depository institution. Everyone knows that a bank accepts deposits
from individuals, corporations, and governments. These depositors are the
lenders to the commercial bank. The funds received by the commercial bank
become the liability of the commercial bank. In turn, as explained later, a
bank will lend these funds by either making loans or buying securities. The
loans and securities become the assets of the commercial bank.

In our second example, consider a mutual fund (one type of regulated
investment company that we will discuss later in this chapter). A mutual
fund accepts funds from investors who in exchange receive mutual fund
shares. In turn, the mutual funds invest those funds in a portfolio of finan-
cial instruments. The mutual fund shares represent an equity interest in the
portfolio of financial instruments and the financial instruments are the assets
of the mutual fund.

Basically, the process we just described has allowed a financial interme-
diary to transform financial assets that are less desirable for a large part of
the investing public into other financial assets—their own liabilities—which
are more widely preferred by the public. This asset transformation provides
at least one of three economic functions:

= Maturity intermediation.
= Risk reduction via diversification.
m Cost reduction for contracting and information processing.

We’ll describe each of these shortly.
There are other services that can be provided by financial intermediar-
ies. They include:

m Facilitating the trading of financial assets for the financial intermediary’s
customers through brokering arrangements.

m Facilitating the trading of financial assets by using its own capital to
take a position in a financial asset the financial intermediary’s customer
want to transact in.

m Assisting in the creation of financial assets for its customers and then
either distributing those financial assets to other market participants.

m Providing investment advice to customers.

m Manage the financial assets of customers.

m Providing a payment mechanism.

Later in this chapter, when we discuss market participants, these other services
of financial intermediaries will become clear. For example, we will see that the
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first and second functions services are brokerage and dealer or market maker
services, respectively. The third service is the underwriting of securities.

We now discuss the three economic functions of financial intermediaries
when they transform financial assets.

Maturity Intermediation

In our example of the commercial bank, two things should be noted. First,
the maturity of the deposits made by lenders at the commercial bank are
typically short term. As explained later, banks have deposits that are pay-
able upon demand or have a specific maturity date, but most are less than
three years. Second, the maturity of the loans made by a commercial bank
may be considerably longer than three years. Think about what would hap-
pen if commercial banks did not exist in a financial system. In this scenario,
borrowers would have to either (1) borrow for a shorter to term in order
to match the length of time lenders are willing to loan funds; or (2) locate
lenders that are willing to invest for the length of the loan sought.

Now put commercial banks back into the financial system. By issu-
ing its own financial claims, the commercial bank 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 depositor (lender) a financial asset for
the desired investment horizon. This function of a financial intermediary is
called maturity intermediation.

The implications of maturity intermediation for financial systems are
twofold. The first implication is that lenders/investors have more choices
with respect to the maturity for the financial instruments in which they
invest and borrowers have more alternatives for the length of their debt
obligations. The second implication is that because investors are reluctant
to commit funds for a long period of time, they require long-term borrow-
ers to pay a higher interest rate than on short-term borrowing. However, a
financial intermediary is willing to make longer-term loans, and at a lower
cost to the borrower than an individual investor would because the financial
intermediary can rely on successive funding sources over a long time period
(although at some risk). For example, a depository institution can reason-
ably expect to have successive deposits to be able to fund a longer-term
investment. As a result, the cost of longer-term borrowing is likely to be
reduced in an economy with financial intermediaries.

Risk Reduction via Diversification

Consider the second example above of a mutual fund. Suppose that the
mutual fund invests the funds received from investors in the stock of a large
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number of companies. By doing so, the mutual fund diversifies and reduces
its risk. Investors with a small sum to invest would find it difficult to achieve
the same degree of diversification because of their lack of sufficient funds to
buy shares of a large number of companies. Yet by investing in the mutual
fund for the same dollar investment, investors can achieve this diversifica-
tion, thereby reducing risk.

This economic function performed by financial intermediaries of
transforming more risky assets into less risky ones is called diversification.
Although individual investors with sufficient funds can achieve diversifica-
tion on their own, they may not be able to accomplish it as cost effectively
as financial intermediaries. Realizing cost-effective diversification in order
to reduce risk by purchasing the financial assets of a financial intermediary
is an important economic benefit for financial systems.

Reducing the Costs of Contracting and Information Processing

Investors purchasing financial assets must develop skills necessary to evalu-
ate their risk and return attributes. After developing the necessary skills,
investors can apply them in analyzing specific financial assets when con-
templating their purchase or subsequent sale. Investors who want to make
a loan to a consumer or business need to have the skill to write a legally
enforceable contract with provisions to protect their interests. After the loan
is made, investors would have to monitor the financial condition of the
borrower and, if necessary, pursue legal action if any provisions of the loan
agreement are violated. Although some investors might enjoy devoting lei-
sure time to this task if they had the prerequisite skill set, most of investors
find leisure time to be in short supply and want compensation for sacrificing
it. The form of compensation could be a higher return obtained from an
investment.

In addition to the opportunity cost of the time to process the infor-
mation about the financial asset and its issuer, the cost of acquiring that
information must also be considered. Such costs are referred to as informa-
tion processing costs. The costs associated with writing loan agreements are
referred to as contracting costs. Another aspect of contracting costs is the
cost of enforcing the terms of the loan agreement.

With these points in mind, consider our two examples of financial inter-
mediaries—the commercial bank and the mutual funds. The staffs of these
two financial intermediaries include investment professionals trained to ana-
lyze 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 to write contracts involving more complex transactions.
The investment professionals can monitor to activities of the borrower to
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assure compliance with the loan agreement’s terms and where there is any
violation take action to protect the interests of the financial intermediary.

It is clearly cost effective for financial intermediaries to maintain such
staffs because investing funds is their normal business. There are economies
of scale that financial intermediaries realize in contracting and processing
information about financial assets because of the amount of funds that they
manage. These reduced costs, compared to what individual investors would
have to incur to provide funds to those who need them accrue to the benefit
of (1) investors who purchase a financial claim of the financial intermediary;
and (2) issuers of financial assets (a result of lower funding costs).

REGULATORS OF FINANCIAL ACTITIVIES

Most governments throughout the world regulate various aspects of finan-
cial activities because they recognize the vital role played by a country’s fi-
nancial system. As stated in a March 31, 2008 speech by Henry M. Paulson,
Jr., Secretary of the U.S. Department of the Treasury:

A strong financial system is vitally important—not for Wall Street,
not for bankers, but for working Americans. When our markets
work, people throughout our economy benefit—Americans seeking
to buy a car or buy a home, families borrowing to pay for college,
innovators borrowing on the strength of a good idea for a new
product or technology, and businesses financing investments that
create new jobs. And when our financial system is under stress, mil-
lions of working Americans bear the consequences. Government
has a responsibility to make sure our financial system is regulated
effectively. And in this area, we can do a better job. In sum, the ulti-
mate beneficiaries from improved financial regulation are America’s
workers, families and businesses—both large and small.

The degree of regulation varies from country to country. Regulation
takes one of four forms:

= Disclosure regulation

= Financial activity regulation

= Regulation of financial institutions
= Regulation of foreign participants

Disclosure regulation requires that an provide on a timely basis finan-
cial information and nonfinancial information that would be expected to
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affect the value of its security to actual and potential investors. Govern-
ments justify disclosure regulation by pointing out that the issuer has access
to better information about the economic well being of the entity than those
who ho own or are contemplating ownership of the securities. Economists
refer to this uneven access or uneven possession of information as asymmet-
ric information. In the United States, disclosure regulation is embedded in
various securities acts passed since 1993 as are which delegates to the Secu-
rities and Exchange Commission (SEC) have the responsibility for gathering
and publicizing relevant information and for punishing those issuers who
supply fraudulent or misleading data. However, disclosure regulation does
not attempt to prevent the issuance of risky assets. Rather, the SEC’s sole
motivation is to assure that issuers supply diligent and intelligent investors
with the information needed for a fair evaluation of the securities.

Rules about traders of securities and trading on financial markets are
what is referred to as financial activity regulation. Probably the best exam-
ple of this type of regulation is rules prohibiting the trading of a security by
those who, because of their privileged position in a corporation, know more
about the issuer’s economic prospects than the general investing public. Such
individuals are referred to as insiders and include, yet are not limited to, cor-
porate managers and members of the board of directors. Trading by insid-
ers (referred to as insider trading) is another problem posed by asymmetric
information. The SEC has is charged with the responsibility of monitoring
the trades that corporate officers, directors, as well as major stockholders,
execute in the securities of their firms. Another example of financial activ-
ity regulation is the rules imposed by the SEC regarding the structure and
operations of exchanges where securities are traded. The justification for
such rules is that it reduces the likelihood that members of exchanges may
be able, under certain circumstances, to collude and defraud the general
investing public. The SEC and another federal government entity, the Com-
modity Futures Trading Commission (CFTC), share responsibility for the
federal regulation of trading in derivative instruments.

Later in this chapter we discuss financial institutions. The regulation of
financial institutions is that form of governmental monitoring that restricts
their activities. Such regulation is justified by governments because of the
vital role played by financial institutions in a country’s economy.

Government regulation of foreign participants involves the imposition
of restrictions on the roles that foreign firms can play in a country’s inter-
nal market and the ownership or control of financial institutions. Although
many countries have this form of regulation, there has been a trend to lessen
these restrictions.

Major federal legislation is listed in Table 4.1.
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TABLE4.1 Federal Regulation of Securities Markets in the United States Law

Description

Law

Description

Securities Act of
1933

Securities and
Exchange Act of
1934

Investment Compa-
ny Act of 1940

Investment Advisers
Act of 1940

Federal Securities
Act of 1964

Securities Investor
Protection Act of
1970

Insider Trading Sanc-
tions Act of 1984

Insider Trading and
Securities Fraud
Enforcement Act
of 1988

Private Securities
Litigation Reform
Act of 1995

Securities Litigation
Uniform Standards
Act of 1998

Sarbanes-Oxley Act
of 2002

Regulates new offerings of securities to the public. It
requires the filing of a registration statement containing
specific information about the issuing corporation and
prohibits fraudulent and deceptive practices related to
security offers.

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

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

Requires registration of investment advisors and regulates
their activities.

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

Creates the Securities Investor Protection Corporation,
which is charged with the liquidation of securities firms
that are in financial trouble and which insures investors’
accounts with brokerage firms.

Provides for treble damages to be assessed against viola-
tors of securities laws.

Provides preventative measures against insider trading
and establishes enforcement procedures and penalties
for the violation of securities laws.

Limits shareholder lawsuits against companies, provides
safe-harbor for forward-looking statement by compa-
nies, and provides for auditor disclosure of corporate

fraud.

Corrects the Private Securities Litigation Reform Act of
19935, reducing the ability of plaintiffs to bring securi-
ties fraud cases through state courts.

Wide-sweeping changes that provides reforms in cor-
porate responsibility and financial disclosures, creates
the Public Company Accounting Oversight Board, and
increased penalties for accounting and corporate fraud.
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Potential Changes in U.S. Regulatory Structure

In the United States, the regulatory structure is largely the result of financial
crises that have occurred and abuse that legislators encountered, or thought
they encountered, at one time. Most regulations were the result the stock
market crash of 1929, the Great Depression in the 1930s, and the corporate
scandals of the 1990s and early 2000s. Consequently, there remains some
regulations that make little economic sense in the current financial market.
Treasury Secretary Paulson, in a March 31, 2008 speech, notes that:

Our current regulatory structure was not built to address the mod-
ern financial system with its diversity of market participants, in-
novation, complexity of financial instruments, convergence of fi-
nancial intermediaries and trading platforms, global integration
and interconnectedness among financial institutions, investors and
markets. Moreover, our financial services companies are becoming
larger, more complex and more difficult to manage. Much of our
current regulatory system was developed after the Great Depression
and it has developed through reaction—a pattern of creating regu-
lators as a response to market innovations or to market stress.

As of this writing, the current U.S. regulatory system is based on an
array of industry and market focused regulators. However, there have been
proposals for a drastic overhaul of the U.S. regulatory system. The proposal
by the U.S. Department of the Treasury in March 2008, popularly referred
to as the “Blueprint for Regulatory Reform” would replace the prevailing
complex array of regulators with a regulatory system based on functions.
More specifically, there would be the following three regulators:

m Market stability regulator
m Prudential regulator
m Business conduct regulator

The market stability regulator would take on the traditional role of the
Federal Reserve by giving it the responsibility and authority to ensure overall
financial market stability. (We describe the Federal Reserve in the next chap-
ter.) The Federal Reserve would be responsible for monitoring risks across
the financial system. The prudential regulator would be responsible for the
safety and soundness of firms with federal guarantees that we will describe
in this book such as federal depository insurance and housing guarantees.
The business conduct regulator would regulate business conduct across all
types of financial firms. This regulator would take on most of the current
responsibilities of the SEC and CFTC.
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This change in regulatory structure is the long-term recommendation of
the Blueprint for Regulatory Reform. This may not occur for 10 or 15 years,
if at all. Using the history of U.S. reform as our guide, major changes do take
that long to become legislation. For example, the major regulatory reform
as of August 2007 was the Financial Services Modernization Act of 1999.
Portions of that legislation were first recommended by a special commission
of the Reagan administration in the early to mid-1980s.

GLASSIFICATION OF FINANCIAL MARKETS

Earlier we provided the general role of financial markets in a financial sys-
tem. In this section, we will the many ways to classify financial markets.

Classification of a Country’s Financial Markets

From the perspective of a given country, its financial market can be broken
down into an internal market and an external market.

The internal market, which is also referred to as the national market,
is made up of two parts: the domestic market and the foreign market. The
domestic market is where issuers domiciled in the country issue securities
and where those securities are subsequently traded. For example, from the
perspective of the United States, securities issued by General Motors, a U.S.
corporation, trade in the domestic market.

The foreign market is where securities of issuers not domiciled in the
country are sold and traded. For example, from a U.S. perspective, the secu-
rities issued by Toyota Motor Corporation trade in the foreign market. The
foreign market in the United States is called the “Yankee market.” There
are nicknames for the foreign market of other countries.? The regulatory
authorities where the security is issued impose the rules governing the issu-
ance of foreign securities. For example, non-U.S. corporations that seek to
issue securities in the United States must comply with U.S. securities law.
A non-Japanese corporation that wants to sell its securities in Japan must
comply with Japanese securities law and regulations imposed by the Japa-
nese Ministry of Finance.

The other sector of a country’s financial market is the external market.
This is the market where securities with the following two distinguishing
features are trading: (1) at issuance they are offered simultaneously to inves-
tors in a number of countries; and (2) they are issued outside the jurisdiction

2 For example, in Japan the foreign market is nicknamed the “Samurai market,”
in the United Kingdom the “Bulldog market,” in the Netherlands the “Rembrandt
market,” and in Spain the “Matador market.”



The Financial System 123

of any single country. The external market is also referred to as the interna-
tional market, offshore market, and the Euromarket (despite the fact that
this market is not limited to Europe).

Money Market

The money market is the sector of the financial market that includes finan-
cial instruments that have a maturity or redemption date that is one year or
less at the time of issuance. Typically, money market instruments are debt
instruments and include Treasury bills, commercial paper, negotiable certifi-
cates of deposit, repurchase agreements, and bankers acceptances. There is
one form of equity, preferred stock, that can be viewed under certain condi-
tions as a money market instrument.

Treasury bills (popularly referred to as T-bills) are short-term securi-
ties issued by the U.S. government; they have original maturities of either
four weeks, three months, or six months. T-bills carry no stated interest
rate. Instead, they are sold on a discounted basis. This means that the
holder of a T-bill realizes a return by buying these securities for less than
their maturity value and then receiving the maturity value at maturity.

Commercial paper is a promissory note—a written promise topay—
issued by a large, creditworthy corporation or a municipality. This finan-
cial instrument has an original maturity that typically ranges from one
day to 270 days. Most commercial paper is backed by bank lines of credit,
which means that a bank is standing by ready to pay the obligation 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 com-
mercial banks that can be bought and sold among investors. Negotiable
CDs typically have original maturities between one month and one year
and are sold in denominations of $100,000 or more. Negotiable CDs are
sold to investors at their face value and carry a fixed interest rate. On the
maturity date, the investor is repaid the principal plus interest.

A Eurodollar CD is a negotiable CD for a U.S. dollar deposit at a bank
located outside the United States or in U.S. International Banking Facili-
ties. The interest rate on Eurodollar CDs is the London Interbank Offered
Rate (LIBOR), which is the rate at which major international banks are
willing to offer term Eurodollar deposits to each other.

Another form of short-term borrowing is the repurchase agreement.
To understand a repurchase agreement, we will briefly describe why the
instrument is created. There are participants in the financial system that
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use leverage in implementing trading strategies in the bond market. That
is, the strategy will involve buying bonds with borrowed funds. Rather
than borrowing from a bank, a market participant can use the bonds it has
acquired as collateral for a loan. Specifically, the lender will loan a certain
amount of funds to an entity in need of funds using the bonds as collateral.
This common lending agreement is referred to as a repurchase agreement
or repo because it specifies that the (1) the borrower sell the bonds to the
lender in exchange for proceeds; and (2) a some specified future date,
the borrower repurchases the bonds from the lender at a specified price.
The specified price, called the repurchase price, is higher than the price
at which the bonds are sold because it embodies the interest cost that the
lender is charging the borrower. The interest rate in a repo is called the
repo rate. Thus, a repo is nothing more than a collateralized loan. It is
classified as a money market instrument because the term of a repo is typi-
cally less than one year.

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’ 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 available in a wide variety of prin-
cipal amounts. Typically, bankers’ acceptances 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.

We mentioned that preferred stock under certain circumstances can be
a money market instrument. Some preferred stock can be redeemed weekly
by contract or via an option granted by the issuer that allows the preferred
stockholder the right to force the issuer to redeem the preferred stock. In
fact, there are mutual funds (a financial entity that we describe in the next
chapter) that invest only in money market instruments. These mutual funds
are referred to as money market funds and have restrictions as to what they
can invest under U.S. securities law. Preferred stock would qualify if certain
conditions are satisfied.

Capital Market

The capital market is the sector of the financial market where long-term
financial instruments issued by corporations and governments trade. Here
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“long-term” refers to a financial instrument with an original maturity great-
er than one year and perpetual securities (those with no maturity). There
are two types of capital market securities: 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., state, and
local governments.

Earlier we described the distinction between equity and debt instru-
ments. Equity includes common stock and preferred stock. Because com-
mon stock represents ownership of the corporation, and because the cor-
poration has a perpetual life, common stock is a perpetual security; it has
no maturity. In later chapters we describe common stock in more depth.
Preferred stock also represents ownership interest in a corporation and can
either have a redemption date or be perpetual.

A capital market debt obligation is a financial instrument whereby the
borrower promises to repay the maturity value one year after issuance. 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 security with a maturity at
issuance of 10 years or less; a bond is a debt security 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. Throughout
most of this book, we 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 noteholder. In Chapter 19, we describe the
features and types of bonds.

3 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
distinguished 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.
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Derivative Market

Financial markets are classified in terms of cash market and derivative mar-
kets. The cash market, also referred to as the spot market, is the market for
the immediate purchase and sale of a financial instrument. In contrast, some
financial instruments are contracts that specify that the contract holder has
either the obligation or the choice to buy or sell another something at or
by some future date. The “something” that is the subject of the contract is
called the underlying. The underlying is a stock, a bond, a financial index,
an interest rate, a currency, or a commodity. Because the price of such con-
tracts derive their value from the value of the underlying, these contracts are
called derivative instruments and the market where they are traded is called
the derivatives market.

Derivatives instruments, or simply derivatives, include futures, for-
wards, options, swaps, caps, and floors. We postpone a discussion of these
important financial instruments until Chapter 6 and their applications in
corporate finance and portfolio management to later chapters.

The primary role of derivative instruments is to provide a transactionally
efficient vehicle for protecting against various types of risk encountered by
investors and issuers. In the absence of derivative instruments and the markets
in which they trade, the global financial system throughout the world would
not be as efficient or integrated as they are today. A May 1994 report pub-
lished by the U.S. General Accounting Office (GAO) titled Financial Deriva-
tives: Actions Needed to Protect the Financial System recognized the impor-
tance of derivatives for market participants. Page 6 of the report states:

Derivatives serve an important function of the global financial mar-
ketplace, providing end-users with opportunities to better manage
financial risks associated with their business transactions. The rapid
growth and increasing 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.

On February 10, 2000, in testimony before the U.S. Senate Committee
on Agriculture, Nutrition, and Forestry, Alan Greenspan, then chairman of
the Federal Reserve, stated that “Over-the-counter (OTC) derivatives have
come to play an exceptionally important role in our financial system and in
our economy. These instruments allow users to unbundle risks and allocate
them to the investors most willing and able to assume them.”

Admittedly, it is difficult to see at this early stage how derivatives are
useful for controlling risk in an efficient way since too often the popular
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press focuses on how derivatives have misused by corporate treasurers or
portfolio managers.

Primary Market

When a financial instrument 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 financial
instrument. Issuance of securities must comply with the U.S. securities laws.
The primary market can be classified as the public market and the private
placement market.

Public Market Issurance The public market offering of new issues typically
involves the use of an investment bank. We’ll discuss how investment
banks are involved in this process, which is referred to as the underwriting
of securities. Another method of offering new issues is through an auc-
tion process. Bonds by certain entities such as municipal governments and
some regulated entities are issues in this way.

Private Placement Market There are different regulatory requirements for
securities that are issued to the general investing public and those that are
privately placed. The two major securities law in the United States—the
Securities Act of 1933 and the Securities Exchange Act of 1934—require
that unless otherwise exempted, all securities offered to the general public
must be registered with the SEC. One of the exemptions set forth in the
1933 Act is for “transactions by an issuer not involving any public offer-
ing.” Although the 1933 Act does not provide specific guidelines as to what
is a private offering or placement, Regulation D adopted by the SEC sets
forth the specific guidelines that must be satisfied to qualify for exemption
from registration. Regulations specifies that (1) in general, the securities
cannot be offered through any form of general advertising or general solici-
tation that would prevail for public offerings; and (2) securities can only be
sold to what the SEC refers to as “accredited” investors. The SEC defines
“accredited” investors as those (1) with the capability to evaluate (or who
can afford to employ an advisor to evaluate) the risk and return characteris-
tics of the securities, and (2) with the resources to bear the economic risks.

Prior to 1990, a restriction imposed on buyers of privately placed secu-
rities is that they may not be resold for two years after acquisition. This
lack of liquidity meant that buyers demanded a premium to compensate
for this unappealing feature of a security for the first two years after acqui-
sition. Rule 144A, which was approved by the SEC in 1990, eliminates
the two-year holding period under certain circumstances. Specifically, Rule
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144A permits large institutions—defined as one holding at least $100 mil-
lion of the security—to trade the security purchased via in a private place-
ment among themselves without having to register these securities with the
SEC. As a result, the private placement market is now classified into two
category: Rule 144A offerings and non-Rule 144A (commonly referred to
as traditional private placements).

Secondary Market

A secondary market is one in which financial instruments 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 obtain the services
of stock brokers, individuals who buy or sell securities for their clients.

Market Structure: Price Determination Mechanisms Secondary markets are cat-
egorized based on the way in which they are traded, referred to as market
structure. There are two overall market structures for trading financial instru-
ments: order driven and quote driven. Market structure is means the mecha-
nism by which buyers and sellers interact to determine price and quantity. In
an order-driven market structure, buyers and seller orders submit their bids
through their broker who relays these bids to a centralized location, where
bids are matched and the transaction is executed An order-driven market is
also referred to as an auction market. In a quote-driven market structure,
intermediaries (market makers or dealers) quote the prices at which the pub-
lic participants trade. Market makers provide a bid gquote (to buy) and an
offer quote (to sell) and realize revenues from the spread between these two
quotes. Thus, market makers derive a profit from the spread and the turn-
over of their stocks. There are hybrid market structures that have elements
of both a quote-driven and order-driven market structure.

Common stock is traded in both types of markets and we discuss this
further in Chapter 19, where we discuss common stock portfolio manage-
ment. Most trading in bonds is in a quote-driven market. Foreign exchange
and currency is traded in a quote-driven market.

Exchange vs. Over-the-Counter Secondary Markets Secondary markets are also
classified in terms of organized exchanges and over-the-counter (OTC) mar-
kets. Exchanges are central trading locations where financial instruments
are traded. The financial instruments must be those that are listed by the
organized exchange. By listed, it is meant the financial instrument must sat-
isfy requirements set forth by the exchange. In the case of common stock,
the major organized exchange, which we describe in more detail in Chapter
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18, is the New York Stock Exchange (NYSE). For the common stock of a
corporation to be listed on the NYSE, for example, it must meet minimum
requirements for pre-tax earnings, net tangible assets, market capitalization,
and number and distribution of shares publicly held. In the United States, to
qualify as an “exchange” approval must be obtained from the SEC.

In contrast, an OTC market is generally where unlisted financial instru-
ments are traded. For common stock, there are listed and unlisted stocks.
Although there are bonds that are listed, typically they are unlisted and
therefore trade on an exchange. The same is true of loans. The foreign
exchange market is an OTC market. Later we discuss derivatives markets.
There are listed and unlisted derivative instruments.

Historically, exchanges were order-driven markets. As explained in
Chapter 18, today some exchanges are hybrid of order-driven and quote-
driven markets.

Market Etficiency

Investors do not like risk and they must be compensated for taking on
risk—the larger the risk, the more the compensation. An important ques-
tion about financial markets, which has implication for the different strate-
gies that investors can pursue (as explained in Chapter 17), is: Can investors
earn a return on financial assets beyond that necessary to compensate them
for the risk? Economists refer to this excess compensation as an abnor-
mal return. Whether this can be done in a particular financial market is an
empirical question. If a strategy is identified that can generate abnormal
returns, the attributes that lead one to implement such a strategy is referred
to as a market anomaly.

This issue of how efficiently a financial market prices the assets traded in
that market is referred to as market efficiency. An efficient market is defined
as a financial market where asset prices rapidly reflect all available informa-
tion. This means that all available information is already impounded in a
asset’s price, so investors should expect to earn a return necessary to com-
pensate them for their opportunity cost, anticipated inflation, and risk. That
would seem to preclude abnormal returns. But according to Fama (1970),
there are the following three levels of efficiency:

m Weak form efficient
m Semistrong form efficient
m Strong form efficient

In the weak form of market efficiency, current asset prices reflect all
past prices and price movements. In other words, all worthwhile informa-
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tion 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 from the U.S.
stock market suggests that in this market there is weak-form efficient. In
other words, you cannot outperform (“beat”) the market by using informa-
tion on past stock prices.

In the semistrong form of market efficiency, the current asset prices
reflect all publicly available information. The implication is that if investors
employ investment strategies based on the use of publicly available infor-
mation, they cannot earn abnormal profits. This does not mean that prices
change instantaneously to reflect new information, but rather that informa-
tion is impounded rapidly into asset prices. Empirical evidence supports the
idea that U.S. stock market is for the most part semistrong form efficient.
This, in turn, implies that careful analysis of companies that issue stocks
cannot consistently produce abnormal returns.

In the strong form of market efficiency, asset prices reflect all public and
private information. In other words, the market (which includes all inves-
tors) knows everything about all financial assets, including information that
has not been released to the public. The strong form implies that you can-
not make abnormal returns from trading on inside information (discussed
later), where inside information is information that is not yet public.’ In the
U.S. stock market, this form of market efficiency is not supported by the
empirical studies. In fact, we know from recent events that the opposite is
true; gains are available from inside information. Thus, the U.S. stock mar-
ket, the empirical evidence suggests, is essentially semistrong efficient but
not in the strong form.

We have discussed the implications for investors of the different forms
of market efficiency. The implications for market efficiency for issuers is
that if the financial markets in which they issue securities are semistrong
efficient, issuers should expect investors to pay a price for those shares that
reflects their value. This also means that if new information about the issuer
is revealed to the public (for example, concerning a new product), the price
of the security should change to reflect that new information.

* This does not mean that trying it once may not prove fruitful. What it does mean
is that, over the long run, you cannot earn abnormal returns from reading charts
of past prices and predicting future prices from these charts. Do investors actually
try this? Yes, as we see in Chapter 18 where we discuss strategies used in the stock
market based on such activities.

5 There is no exact definition of “inside information” in law. Laws pertaining to
insider trading remain a gray area, subject to clarification mainly through judicial
interpretation.
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MARKET PARTIGIPANTS

There is a large number of players in the financial system who buy and sell
financial instruments. The Federal Reserve, in information about the finan-
cial markets that it publishes quarterly, classifies players into nine sectors.
These sectors are:

= Households

= Governments

= Nonfinancial corporations
m Depository institutions

» Insurance companies

= Asset management firms

m Investment banks

= Nonprofit organizations

m Foreign investors

Households are self explanatory. In the following sections, we describe the
other sectors.

Governments

The government sector includes:

m Federal government

m Government-owned corporations
= Government-sponsored enterprises
m State and local governments

The U.S. federal government raises funds by issuance of securities. The
securities, referred to as Treasury securities, are issued by the U.S. Depart-
ment of the Treasury via through an auction process.

The federal government has agencies that participate in the financial
market by buying and selling securities. The federal government has char-
tered entities to provide funding for specific U.S. government projects. These
entities are called government-owned corporations.® The best example is
Tennessee Valley Authority (TVA), which was established by Congress in
1933 primarily to provide flood control, navigation, and agricultural and
industrial development, and to promote the use of electric power in the
Tennessee Valley region. Two other examples of government-owned cor-
porations are the United States Postal Service and the National Railroad

¢ In other countries, the term state-owned corporation is used.
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Passenger Corporation (more popularly know as Amtrak. In fact, of all the
government-owned corporations, the TVA is the only one that is a frequent
issuer of securities directly into the financial markets. Other government-
owned corporations raise funds through the Federal Financing Bank (FFB).
The FFB is authorized to purchase or sell obligations issued, sold, or guar-
anteed by other federal agencies.

Another type of government-chartered entity is one that is chartered to
provide support for two sectors that are viewed as critically important to
the U.S. economy: housing and agricultural sectors. These entities are called
government-sponsored enterprises (GSEs). There are two types of GSEs.
The first is a publicly owned shareholder corporation whose stock is pub-
licly traded. There are three such GSEs: Fannie Mae, Freddie Mac, and the
Federal Agricultural Mortgage Corporation. The first two are the most well
known GSEs in September 2008 because of the key role that they play in the
housing finance market. However, because of the financial difficulties faced
by Fannie Mae and Freddie Mac, the U.S. government took control of these
two GSEs by placing them into convervatorship. The other type of GSE is a
funding entity of a federally chartered bank lending system and includes the
Federal Home Loan Banks and the Federal Farm Credit Banks.

State and local governments are both issuer and investors in the finan-
cial markets. In addition, these entities establish authorities and commis-
sions that issue securities in the financial market. Examples include the New
York/New Jersey Port Authority. State and local governments invest when
they have excess cash due to the mismatch between the timing of tax or
other revenues and when those funds have to be spent. However, the major
reason why they participate as investors is due to the funds available to
invest from the pension funds that they sponsor for their employees. More
specifically, many state and local governments provide a defined benefit pro-
gram, a form pension where they guarantee benefits to the employees and
their beneficiaries. The five largest state and local sponsors of defined pen-
sion funds (referred to as public pension funds) and their size (total assets)
in billions as of September 30, 2007, according to Pension & Investments
are the California Public Employees ($254.6), California State Teachers
($173.3), New York State Common ($164.3), Florida State Board ($142.5),
and New York City Retirement ($127.9).

Nonfinancial Corporations

Corporations issue debt and equity instruments as well as invest in financial
markets. The Federal Reserve classifies corporations that are not farms into
two types: financial and nonfinancial. Financial corporations include de-
pository institutions, insurance companies, and investment banks and they
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are included in separate sectors that will be discussed later. Nonfinancial
corporations are all the rest.

Corporations participate as investors in the financial market by invest-
ing excess funds in the money market and, as with state and local govern-
ments, invest the funds of the defined benefit plans in which they sponsor.
The largest corporate defined benefit pension funds in the United States are
those of nonfinancial corporations. The five largest as of September 30, 2007
in terms of total asset (in billions) are General Motors ($133.8), AT&T
($117.5), General Electric ($88.2), IBM ($87.4), and Boeing ($81.1).

Some nonfinancial corporations have subsidiaries that are involved in
the same activities as financial corporations. Their financial arms, refereed to
as captive finance companies, participate in the financial market by lending
funds. Examples include Ford Motor Credit (a subsidiary of Ford Motor)
and General Electric Credit Corporation (a subsidiary of General Electric).

Depository Institutions

Depository institutions include commercial banks and thrifts. Thrifts in-
clude savings and loan associations, savings banks, and credit unions. As the
name indicates, these entities accept deposits that represent their liabilities
(debt) of the deposit-accepting institution. With the funds raised through
deposits and nondeposit sources obtain by issuing debt obligations in the fi-
nancial market, depository institutions make loans to various entities (busi-
nesses, consumers, and state and local governments).

Commercial banks are the largest type of depository institution and
will be the focus here. As of the mid-2007, there were 7,350 commercial
banks operating in the United States. Although less than 7% of commer-
cial banks have total assets in excess of $1 billion, these banks hold more
than 85% of total assets of commercial banks. The five largest banks in the
United States as of year-end 2005 and their total assets in billions accord-
ing to the Federal Reserve System, National Information Center are Bank
of America Corp. ($1,082.2), J. P. Morgan Chase & Company ($1,014.0),
Citigroup ($706.5), Wachovia Corp. ($472.1), and Wells Fargo & Com-
pany ($403.3).

Bank Services

The principal services provided by commercial banks can be broadly clas-
sified as follows: (1) individual banking, (2) institutional banking, and (3)
global banking. Individual banking includes consumer lending, residential
mortgage lending, consumer installment loans, credit card financing, auto-
mobile and boat financing, brokerage services, student loans, and individual-
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oriented financial investment services such as personal trust and investment
services. Institutional banking includes loans to both nonfinancial and fi-
nancial corporations government entities (state and local governments in
the United States and foreign governments), commercial real estate financ-
ing, and leasing activities.

Global banking is where commercial banks compete head-to-head
with another type of financial institution—investment banking firms that
we discuss later and covers a broad range of activities involving corporate
financing and capital market and foreign exchange products and services.”
Corporate financing involves (1) procuring of funds for a bank’s customers,
which can go beyond traditional bank loans to involve the underwriting
of securities and providing letters of credit and other types of guarantees;
and (2) financial 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.

Bank Funding

Banks are highly leveraged financial institutions, meaning that most of their
funds come from borrowing. One form of borrowing includes deposits.
There are four types of deposit accounts issued by banks: demand deposits,
savings deposits, time deposits, and money market demand accounts. De-
mand deposits, more popularly known as checking accounts can be with-
drawn upon demand and offer minimal interest. Savings deposits pay inter-
est (typically below market interest rates), do not have a specific maturity,
and usually can be withdrawn upon demand. Time deposits, more popularly
referred to as certificates of deposit or CDs, have a fixed maturity date and
pay either a fixed or floating interest rate. A money market demand account
pays interest based on short-term interest rates.

Nonborrowing deposit sources available to banks are (1) borrowing
by the issuance of instruments in the money and bond markets; (2) bor-
rowing reserves in the federal funds market; and (3) borrowing from the
Federal Reserve through the discount window facility. The first source is
self-explanatory. The last two require explanation.

7 At one time, some of these activities were restricted by the Banking Act of
1933, which contained four sections (popularly referred to as the Glass-Steagall
Act) barring commercial banks from certain investment banking activities. The
restrictions were effectively repealed with the enactment of the Gramm-Leach-Bliley
Act in November 1999, which expanded the permissible activities for banks and
bank holding companies.
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A bank cannot invest $1 for every $1 it raises via deposit because it
must maintain a specified percentage of its deposits in a noninterest-bearing
account at one of the 12 Federal Reserve Banks. These specified percent-
ages are called reserve ratios, and the dollar amounts based on them that
are required to be kept on deposit at a Federal Reserve Bank are called
required reserves. The reserve ratios are established by the Federal Reserve
Board (the “Fed”) and is one of the monetary policy tools employed by
the Fed. Reserve requirements in each period are to be satisfied by actual
reserves, which are defined as the average amount of reserves held at the
close of business at the Federal Reserve If actual reserves exceed required
reserves, the difference is referred to as excess reserves. Because reserves are
placed in noninterest-bearing accounts, an opportunity cost is associated
with excess reserves. However, if there is shortfall, the Fed imposes penal-
ties. Consequently, there is an incentive for banks to manage their reserves
s0 as to satisfy reserve requirements as precisely as possible. There is a mar-
ket where banks that are temporarily short of their required reserves can
borrow reserves from banks with excess reserves. This market is called the
federal funds market, and the interest rate charge to borrow funds in this
market is called the federal funds rate.

Now let’s look at how a bank can borrow at the Fed discount window.
The Federal Reserve Bank is the banker’s bank. This means that the Federal
Reserve Bank is the bank of last resort. If a bank is temporarily short of
funds, it can borrow from the Fed at its discount window. However, bor-
rowing at the discount window requires that the bank seeking funds must
put up collateral to do. That is, the Fed is willing to make a secured or col-
lateralized loan. The Fed establishes (and periodically changes) the types
of collateral that are eligible for borrowing a the discount window. The
interest rate that the Fed charges to borrow funds at the discount window
is called the discount rate. The Fed changes this rate periodically in order to
implement monetary policy.

Bank Regulation

Because of their important role in financial markets, depository institutions
are highly regulated and supervised by several federal and state government
entities. At the federal level, supervision is undertaken by the Federal Re-
serve Board, the Office of the Comptroller of the Currency, and the Federal
Deposit Insurance Corporation. Banks are insured by the Bank Insurance
Fund (BIF), which is administered by the Federal Deposit Insurance Cor-
poration (FDIC). Federal depository insurance began in the 1930s, and the
insurance program is administered by the FDIC.
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As already noted, the capital structure of banks is a highly leveraged
one. That is, the ratio of equity capital to total assets is low, typically less
than 8%. Consequently, there are concerns by regulators about potential
insolvency resulting from the low level of capital provided by the owners.
An additional concern is that the amount of equity capital is even less ade-
quate because of potential liabilities that do not appear on the bank’s bal-
ance sheet, so-called “off-balance sheet” obligations such as letters of credit
and obligations on OTC derivatives. This is addressed by regulators via
risk-based capital requirements.

The international organization that has established guidelines for risk-
basked capital requirements is the Basel Committee on Banking Supervision
(“Basel Committee”). This committee is made up of banking supervisory
authorities from 13 countries. By “risk-based,” it is meant that the capital
requirements of a bank depend on the various risks to which it is exposed.

Insurance Companies

Insurance companies play an important role in an economy in that are risk
bearers or the underwriters of risk for a wide range of insurable events. One
form of insurance, financial guarantee insurance (more popularly referred
to as bond insurance) has become an integral part of the financial markets.
Moreover, beyond their risk bearer role, insurance companies are major
participants in the financial market as investors.

To understand why, we will explain the basic economics of the insur-
ance industry. As compensation for insurance companies selling protection
against the occurrence of future events, the receive one or more payments
over the life of the policy. The payment that they receive is called a pre-
mium. Between the time the premium is made by the policyholder to the
insurance company and a claim on the insurance company is paid out (if
such a claim is made), the insurance company can invest those proceeds in
the financial market.

The insurance products sold by insurance companies are:

m Life insurance. Policies insure against death with the insurance com-
pany paying the beneficiary of the policy in the event of the death of the
insured. Life policies can be for pure life insurance coverage (e.g, term
life insurance) or can have an investment components (e.g., cash value
life insurance).

u Health insurance. The risk insured is the cost of medical treatment for
the insured.

u Property and casualty insurance. The risk insured against financial
loss resulting from the damage, destruction, or loss to property of the
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insured property attributable to an identifiable event that is sudden,
unexpected, or unusual. The major types of such insurance are (1) a
residential property house and its contents and (2) automobiles.

m Liability insurance. The risk insured against is litigation, the risk of
lawsuits against the insured resulting from the actions by the insured
or others.

u Disability insurance. This product insures against the inability of an
employed person to earn an income in either the insured’s own occupa-
tion or any occupation.

m Long-term care insurance. This product provides long-term coverage
for custodial care for those no longer able to care for themselves.

u Structured settlements. These policies provide for fixed guaranteed peri-
odic payments over a long period of time, typically resulting from a
settlement on a disability or other type of policy.

u Investment-oriented products. The products offer have a major invest-
ment component. They include a guaranteed investment contract (GIC)
and annuities. In the case of a GIC, a life insurance company agrees
that upon the payment of a single premium it will, it will repay that pre-
mium plus a predetermined interest rate earned on that premium over
the life of the policy. Basically, a GIC is insuring that the policyholder
will receive a guaranteed interest rate rather than risk that interest rates
decline over the life of the policy. In the case of an annuity, the policy
holder pays a single premium for the policy and the life insurance com-
pany agrees to make periodic payments over time to the policyholder.
While there are many forms of annuities, they all have two fundamental
features: (1) whether the periodic payments begin immediately or are
deferred to some future date and (2) whether the dollar amount is fixed
(i.e., guaranteed dollar amount) or variable depending on the invest-
ment performance realized by the insurer.

m Financial guarantee insurance. The risk insured by this product is the
credit risk that the issuer of an insured bond or other financial contract
will fail to make timely payment of interest and principal. A bond or
other financial obligation that has such a guarantee is said to have an
insurance “wrap.” A large percentage of bonds issued by municipal
governments are insured bonds, as well as asset-backed securities.®

There are three types of companies that issue the insurance policies
described above: (1) life and health (L&H) companies, (2) property and
casualty (P& C) companies, and (3) monoline companies. The first two types
of companies handle multiple products. As the name indicates, L&H com-
panies issue life and health insurance, but they also insurance structured

8 We discuss asset-backed securities in Chapter 12.
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settlement and investment-oriented insurance products. The five largest
L&H companies ranked by total assets as of mid-2006 are MetLife, Pruden-
tial Financial, Lincoln National Corporation, Principal Financial Group,
and Nationwide Financial Services. The monoline companies, as the name
indicates, provides only one produce: financial guarantees. Since late 2007,
monoline companies have faced severe financial difficulties because of their
role in insuring asset-backed securities backed by certain types of residential
mortgage loans.

Asset Management Firms

Asset management firms manage the funds of individuals, businesses, and
state and local governments and are compensated for this service by fees
that they charge. The fee is tied to the amount that is managed for the client
and, in some case, to the performance of the assets managed. Some asset
management firms are subsidiaries of commercial banks, insurance compa-
nies, and investment banking firms.

The types of accounts, clients, and lines of business of asset manage-
ment firms include:

m Regulated investment companies
m Exchange traded funds

m Separately managed accounts

m Hedge funds

m Pension funds

According to Pension & Investments, the two largest asset management
firms in the world, based on the amount of assets under management (AUM)
as of year-end 2006 were UBS AG (Switzerland) and Barclays Global Inves-
tors (United Kingdom). The five largest U.S. asset management firms were
State Street Global Advisors, Fidelity Investments, Capital Group, Vanguard
Group, and BlackRock.

Regulated Investment Companies

Regulated investment companies (RICs) are financial intermediaries that sell
shares to the public and invest those proceeds in a diversified portfolio of
securities. Asset management firms are retained to manage the portfolio of
RICs. Various U.S. securities laws regulate these entities.

Each share sold represents a proportional interest in the portfolio of
securities managed by the RIC on behalf of its shareholders. Additionally,
the value of each share of the portfolio (not necessarily the price) is called
the net asset value (NAV) and is computed as follows:
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NAV = Market value of portfolio — Liabilities

Number of shares

For example, suppose that a RIC with 20 million shares outstanding
has a portfolio with a market value of $430 million and liabilities of $30
million. The NAV is

$430,000,000 — $30,000,000
20,000,000

NAV = =$20

The NAV is determined only at the close of the trading day.

There are two types of RICs managed by asset management firms: open-
end funds and closed-end funds.’

Open-end funds, commonly referred to simply as mutual funds, where
the number of fund shares are not fixed. All new investments into the fund
are purchased at the NAV and all redemptions (sale of the fund) or redeemed
from the fund are purchased at the NAV. The total number of shares in the
fund increases if more investments than withdrawals are made during the
day, and vice versa. For example, assume that at the beginning of a day a
mutual fund portfolio is valued at $300 million, with no liabilities, and 10
million shares outstanding. Thus, the NAV of the fund is $30. Assume that
during the trading day investors deposit $5 million into the fund and with-
draw $2 million, and the prices of all the securities in the portfolio remain
constant. The $3 million net investment into fund means that 100,000
shares were issued ($3 million divided by $30). After the transaction, there
are 10.1 million shares and the market value of the portfolio is $303 mil-
lion. Hence, the NAV is $30, unchanged from the prior day.

If, instead, the portfolio’s value and the number of shares change, the
NAYV will change. However, at the end of day, NAV will be the same regard-
less of the net shares added or redeemed. In the previous example, assume
that at the end of the day the portfolio’s value increases to $320 million.
Because new investments and withdrawals are priced at the end-of-day NAYV,
which is now $32, the $5 million of new investments will be credited with
156,250 shares ($5 million/$32) and the $2 million redeemed will reduce
the number of shares by 62,500 shares ($2 million/$32). Thus, at the end
of the day the fund has 10,093,750 (10 million + 156,250 — 62,500). Since
the portfolio has a total value of $323 million ($320 million plus the new
investment of $3 million), the end-of-day NAV is $32 and not impacted by
the transactions.

? There is a third type of RIC called a unit trust. This type of RIC is assembled, but
not managed. Therefore, we do not discuss it here.
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Unlike open-end funds, closed-end funds do not issue additional
shares or redeem shares. That is, the number of fund shares is fixed at
the number sold at the issuance. Instead, investors who want to sell their
shares or investors who want to buy shares must do so in the second-
ary market where the shares are traded (either on an exchange or in the
over-the-counter market). The price of the shares of a closed-end fund
are determined by the supply and demand in the market in which these
funds are traded. Hence, the fund share’s price can trade below or above
the NAV. Shares selling below NAV are said to be “trading at a discount,”
while shares trading above NAV are “trading at a premium.” Investors
who transact in closed-end fund shares must pay a brokerage commission
at the time of purchase and at the time of sale.

Investors in RICs bear two types of costs: (1) a sharebolder fee, usually
called the sales charge, which is a “one-time” charge; and (2) an annual fund
operating expense, usually called the expense ratio, which covers the fund’s
expenses. The largest expense component of the expense ratio is the man-
agement fee (also called the investment advisory fees), which is an annual
fee paid to the asset management firm for its services.

RICs are available with different investment objectives and investing in
different asset classes—stock funds, bond funds, and money market funds.
The asset managers pursue the strategies that we describe in Chapters 18
and 19 where we cover stock and bond portfolio management. There are
passively managed and actively managed funds. Passive funds (more com-
monly referred to as indexed funds) are designed to replicate a market index,
such as the S&P 500 stock index in the case of common stock. In contrast,
with active funds the fund advisor attempts to outperform an index and
other funds by actively trading the fund portfolio.

Exchange Traded Funds

As an investment vehicle, open-end funds (i.e., mutual funds) are often criti-
cized for two reasons. First, their shares are priced at, and can be transacted
only at, the end-of-the-day or closing price. Specifically, transactions (i.e.,
purchases and sales) cannot be made at intraday prices, but only at clos-
ing prices. Second, while we did not discuss the tax treatment of open-end
funds, we note that they are inefficient tax vehicles. This is because with-
drawals by some fund shareholders may cause taxable realized capital gains
for shareholders who maintain their positions.

As a result of these two drawbacks of mutual funds, in 1993 a new
investment vehicle with many of the same features of mutual funds was
introduced into the U.S. financial market—exchange-traded funds (ETFs).
This investment vehicle is similar to mutual funds but trade like stocks on
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an exchange. Even though they are open-end funds, ETFs are, in a sense,
similar to closed-end funds, which have small premiums or discounts from
their NAV. In an ETEF the investment advisor assumes responsibility for
maintaining the portfolio such that it replicates the index and the index’s
return accurately. Because supply and demand determine the secondary
market price of these shares, the exchange price may deviate slightly from
the value of the portfolio and, as a result, may provide some imprecision in
pricing. Deviations remain small, however, because arbitrageurs can create
or redeem large blocks of shares on any day at NAV, significantly limiting
the deviations.

Another advantage of ETFs in addition to being to transact in ETFs at
current prices throughout the day is the flexibility to place limit orders, stop
orders, and orders to short sell and buy on margin, none of which can be
done with open-end funds. These types of orders are discussed in Chapter
18. With respect to taxation, ETFs overcome the disadvantages of open-end
funds but we will not discuss the advantages here.

There are ETFs which invest in a broad range of asset classes and new
ones being introduced weekly.

Hedge Funds

The U.S. securities law does not provide a definition of the pools of invest-
ment funds run by asset managers that are referred to as hedge funds.'® These
entities as of this writing are not regulated. George Soros, chairman of Soros
Fund Management, a firm that advises a privately owned group of hedge
funds (the Quantum Group of Funds) defines a hedge fund as follows:

Hedge funds engage in a variety of investment activities. They cater
to sophisticated investors and are not subject to the regulations that
apply to mutual funds geared toward the general public. Fund man-
agers are compensated on the basis of performance rather than as
a fixed percentage of assets.“Performance funds” would be a more
accurate description. (Soros, 2000, p. 32)

The first page of a report by the President’s Working Group on Financial
Markets, Hedge Funds, Leverage, and the Lessons of Long-Term Capital
Management published in April 1999, provides the following definition:

19 The term hedge fund was first used by Fortune in 1966 to describe the private
investment fund of Alfred Winslow Jones. In managing the portfolio, Jones sought
to “hedge” the market risk of the fund by creating a portfolio that was long and
short the stock market by an equal amount.
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The term “hedge fund” is commonly used to describe a variety of
different types of investment vehicles that share some common char-
acteristics. Although it is not statutorily defined, the term encom-
passes any pooled investment vehicle that is privately organized,
administered by professional money managers, and not widely
available to the public.

The foregoing definitions, however, do not begin to describe the activi-
ties of hedge funds. The following definition of hedge funds offered by the
United Kingdom’s Financial Services Authority, the regulatory body of all
providers of financial services in that country:'!

The term can also be defined by considering the characteristics most
commonly associated wih hedge funds. Usually, hedge funds:

m Are organised as private investment partnerships or offshore investment
corporations.

m Use a wide variety of trading strategies involving position-taking in a
range of markets.

m Employ an assortment of trading techniques and instruments, often
including short-selling, derivatives and leverage.

m Pay performance fees to their managers.

= Have an investor base comprising wealthy individuals and institutions
and a relatively high minimum investment limit (set at US$100,000 or
higher for most funds).

The definitions listed here help us to understand several attributes of
hedge funds. First and foremost, the word “hedge” in hedge funds is mis-
leading because it is not a characteristic of hedge funds today. Second, hedge
funds use a wide range of trading strategies and techniques in an attempt
to not just generate abnormal returns but rather attempt to generate stellar
returns regardless of how the market moves. The strategies used by a hedge
fund can include one or more of the following:

m Leverage, which is the use of borrowed funds.

m Short selling, which is the sale of a financial instrument not owned in
anticipation of a decline in that financial instrument’s price.

m Derivatives to great leverage and control risk.

m Simultaneous buying and selling of related financial instruments to real-
ize a profit from the temporary misalignment of their prices.

1 Financial Services Authority (2002, p. 8).
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Some of the strategies employed by hedge funds are described in later chap-
ters and operate in all of the financial markets described in this book: cash
market for stocks, bonds, and currencies and the derivatives markets.

Third, in evaluating hedge funds, investors are interested in the abso-
lute return generated by the asset manager, not the relative return. Absolute
return is simply the return realized rather than relative return, which is the
difference between the realized return and the return on some benchmark or
index, which is quite different from the criterion used when evaluating the
performance of an asset manager as described in Chapter 17.

Fourth, the management fee structure for hedge funds is a combination
of a fixed fee based on the market value of assets managed plus a share of
the positive return. The latter is a performance-based compensation referred
to as an incentive fee.

Separately Managed Accounts

Instead of investing directly in stocks or bonds, or by means of alternatives
such as mutual funds, ETFs, or hedge funds, asset management firms offer
individual and institutional investors the opportunity to invest in a separate-
ly managed account (also called an individually managed account). In such
accounts, the investments selected by the asset manager are customized to
the objectives of the investor. Although separately managed accounts offer
the customers of an asset management an investment vehicle that overcomes
all the limitations of RICs, they are more expensive than RICs in terms of
the fees charged.

Pension Funds

A pension plan fund is established for the eventual payment of retirement
benefits. A plan sponsor is the entity that establishes the pension plan. A
plan sponsor can be:

m A private business entity on behalf of its employees, called a corporate
plan or private plan.

m A federal, state, and local government on behalf of its employees, called
a public plan.

= A union on behalf of its members, called a Taft-Hartley plan.

» An individual, called an individually sponsored plan.

Two basic and widely used types of pension plans are defined benefit
plans and defined contribution plans. In addition, a hybrid type of plan,
called a cash balance plan, combines features of both pension plan types.
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In a defined benefit (DB) plan, the plan sponsor agrees to make specified
dollar payments to qualifying employees beginning at retirement (and some
payments to beneficiaries in case of death before retirement). Effectively, the
DB plan pension obligations are a debt obligation of the plan sponsor and
consequently the plan sponsore assumes the risk of having insufficient funds
in the plan to satisfy the regular contractual payments that must be made to
currently retired employees as well as those who will retire in the future.

A plan sponsor has several options available in deciding who should
manage the plan’s assets. The choices are:

u Internal management. The plan sponsor uses its own investment staff to
manage the plan’s assets.

u External management. The plan sponsor engages the services of one or
more asset management firms to manage the plan’s assets.

u Combination of internal and external management. Some of the plan’s
assets are managed internal by the plan sponsor and the balance are
managed by one or more asset management firms.

Asset managers who manage the assets of defined benefit plans receive
compensation in the form of a management fee.

There is federal legislation that regulates pension plans—the Employee
Retirement Income Security Act of 1974 (ERISA). Responsibility for admin-
istering ERISA is delegated to the Department of Labor and the Internal
Revenue Service. ERISA established fiduciary standards for pension fund
trustees, managers, or advisors.

In a defined contribution (DC) plan, the plan sponsor is responsible
only for making specified contributions into the plan on behalf of qualifying
participants with the amount that it must contribute often being either a per-
centage of the employee’s salary and/or a percentage of the employer’s prof-
its. The plan sponsor does not guarantee any specific amount at retirement.
The amount that the employee receives at retirement is not guaranteed, but
instead depends on the growth (therefore, performance) of the plan assets.
The plan sponsor does offer the plan participants various options as to the
investment vehicles in which they may invest. Defined contribution pension
plans come in several legal forms: 401(k) plans, money purchase pension
plans, and employee stock ownership plans (ESOPs).

A bybrid pension plan is a combination of a defined benefit and defined
contribution plan with the most common type being a cash balance plan. This
plan defines future pension benefits, not employer contributions. Retirement
benefits are based on a fixed-amount annual employer contribution and a
guaranteed minimum annual investment return. Each participant’s account
in a cash balance plan is credited with a dollar amount that resembles an
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employer contribution and is generally determined as a percentage of pay.
Each participant’s account is also credited with interest linked to some fixed
or variable index such as the consumer price index (CPI). Typically, a cash
balance plan provides benefits in the form of a lump sum distribution such
as an annuity.

Investment Banks

As with commercial banks, investment banks are highly leveraged entities
that play important roles in both the primary and secondary markets. The
first role is assisting in the raising of funds by corporations, U.S. govern-
ment agencies, state and local governments, and foreign entities (sovereigns
and corporations). The second role is assisting investors who wish to invest
funds by acting as brokers or dealers in secondary market transactions.

Investment banking fall into two categories: (1) firms affiliated with
large financial services holding companies; and (2) firms that are indepen-
dent of a large financial services holding company. The large investment
firms are affiliated with large commercial bank holding companies. Exam-
ples of commercial bank holding companies, referred to as bank-affiliated
investment banks, are Banc of America Securities (a subsidiary of Bank of
America), JPMorgan Securities (a subsidiary of JPMorgan Chase), and
Wachovia Securities (a subsidiary of (Wachovia). The second category of
investment banks, referred to as independent investment banks, is a shrink-
ing group. As of mid 2008, this group includes Goldman Sachs, Merrill
Lynch, Morgan Stanley, Lehman Brothers, Greenhill & Company, and Hou-
lihan Lokey Howard & Zukin.!?

Another way of classifying investment banking firms is based on the
types of activities (i.e., the lines of business) in which they participate: full-
service investment banks and boutique investment banks. The former are
active in a wide range of investment banking activities while the latter spe-
cialize in a limited number of those activities.

Investment banking activities include:

m Public offering of securities

m Private placement of securities

m Trading of securities

m Mergers, acquisitions, and financial restructuring advising
m Merchant banking

m Securities finance and prime brokerage services

= Asset management

12 Prior to 2008. Bear Stearns fell into this group but was acquired via a government
bailout plan by JPMorgan Chase.
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We’ll review each of these activities in this section.

Public Offerings of Securities

In assisting entities in the raising of funds in the public market, investment
bankers perform one or more of the following three functions:

1. Advising the issuer on the terms and the timing of the offering.
2. Underwriting.
3. Distributing the issue to the public.

In its advisory role, the investment bankers may be required to design a se-
curity structure that is more appealing to investors than currently available
financial instruments.

The underwriting function involves the way in which the investment
bank agrees to place the newly issued security in the market on behalf of
the issuer. The fee earned by the investment banking firm from underwrit-
ing is the difference between the price it paid and the price it reoffers the
security to the public (called the reoffering price). This difference is referred
to as the gross spread. There are two types of underwriting arrangements:
firm commitment and best efforts. In a firm commitment arrangement, the
investment bank purchases the newly issued security from the issuer at a
fixed price and then sells the security to the public. The price at which it
sells the securities to the public is called the reoffering price. In a best-efforts
underwriting arrangement, the investment banking firm does not buy the
newly issued security from the issuer. Instead, it agrees only to use its exper-
tise to sell the security to the public and earns the gross spread on only what
it can sell.

Typically in a firm commitment underwriting there will be several
investment banks involved because of the capital commitment that must be
made and the potential loss of the firm’s capital if the newly issued security
cannot be sold to the public at a higher price than the purchase price. This is
done by forming a group of firms to underwrite the issue, referred to as an
underwriting syndicate by the lead underwriter or underwriters. The gross
spread is then divided among the lead underwriter(s) and the other firms in
the underwriting syndicate

The distribution function is critical to both the issuer and the investment
bank. To realize the gross spread, the entire securities issue must be sold to
the public at the planned reoffering price and, depending on the size of the
issue, may require a great deal of marketing effort. The members of the
underwriting syndicate will sell the newly issued security to their investor
client base. To increase the potential investor base, the lead underwriter(s)
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will often put together a selling group. This group includes the underwriting
syndicate plus other firms not in the syndicate with the gross spread then
divided among the lead underwriter(s), members of the underwriting syndi-
cate, and members of the selling group.

Private Placement of Securities

As explained earlier in this chapter, rather than issue a new security in the
public market, another method of issuance is via a private placement to
a limited number of institutional investors such as insurance companies,
investment companies, and pension funds. Private placement offerings are
distinguished by type: non-Rule 144A offerings (traditional private place-
ments) and Rule 144A offerings. Rule 144 A offerings are underwritten by
investment bankers.

Trading of Securities

An obvious activity of investment banks is providing transaction services for
clients. Revenue is generated on transactions in which the investment bank
acts as an agent or broker in the form of a commission. In such transactions,
the investment bank is not taking a position in the transaction, meaning that
it is not placing its own capital at risk. In other transactions, the investment
bank may act as a market maker, placing its own capital at risk. Revenue from
this activity is generated through (1) the difference between the price at which
the investment bank sells the security and the price paid for the securities
(called the bid-ask spread); and (2) appreciation of the price of the securities
held in inventory. (Obviously, if the price of the securities decline, revenue
will be reduced.) In Chapter 18 we describe the different types of institutional
trades that institutional investors can execute through an investment bank.

In addition to executing trades in the secondary market for clients, as
well as market making in the secondary market, investment banks do pro-
prietary trading (referred to as prop trading). In this activity, the investment
bank’s traders position some of the firm’s capital to bet on movements in the
price of financial instruments, interest rates, or foreign exchange.

Mergers, Acquisitions, and Financial Restructuring Advising

Investment banks are active in mergers and acquisitions (M&A), leveraged
buyouts (LBOs), restructuring and recapitalization of companies, and re-
organization of bankrupt and troubled companies. They do so in one or
more of the following ways: (1) identifying candidates for a merger or ac-
quisition, M&A candidates; (2) advising the board of directors of acquiring
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companies or target companies regarding to price and nonprice terms for
an exchange; (3) assisting firms that are the of an acquisition to fend off
an unfriendly takeover attempt; (4) helping acquiring companies to obtain
the needed funds to complete an acquisition; and (5) providing a “fairness
opinion” to the board of directors regarding a proposed merger, acquisition,
or sale of assets.

Another area where an investment banks advise is on a significant mod-
ification of a corporation’s capital structure, operating structure, and/or
corporate strategy with the objective of improving efficiency. Such modifi-
cations are referred to as financial restructuring of a firm. This may be the
result of a firm seeking to avoid a bankruptcy, avoid a problem with credi-
tors, or reorganize the firm as permitted by the U.S. bankruptcy code.

The activities described above generate fee income that can either be a
fixed retainer or in the case of consummating a merger or acquisition, a fee
based on the size of the transaction. Thus, for most of these activities, the
investment bank’s capital is not at risk. However, if the investment bank
provides financing for an acquisition, it does place its capital at risk. This
brings us to the activity of merchant banking.

Merchant Banking

The activity of merchant banking is one in which the investment bank com-
mits its own capital as either a creditor or to take an equity stake. There
are divisions or groups within an investment bank devoted to merchant
banking. In the case of equity investing, this may be in the form of a series
of private equity funds.

Securities Finance and Prime Brokerage Services

There are clients of investment banks that, as part of their investment strat-
egy, may need to either (1) borrow funds in order to purchase a security
or (2) borrow securities in order to sell a security short or to cover a short
sale. The standard mechanism for borrowing funds in the securities market
is via a repurchase agreement (referred to as a repo) rather through bank
borrowing. A repo is a collateralized loan where the collateral is the security
purchased. Investment banks earn interest on repo transactions. A customer
can borrow a security in a transaction known as a securities lending transac-
tion. In such transactions, the lender of the security earns a fee for lending
the securities. The activity of borrowing funds or borrowing securities is
referred to as securities finance.

Investment banks may provide a package of services to hedge fund and
large institutional investors. This package of services, referred to as prime
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brokerage, includes securities finance that we just described as well as global
custody, operational support, and risk management systems.

Asset Management

An investment bank may have one or more subsidiaries that manage assets
for clients such as insurance companies, endowments, foundations, corpo-
rate and public pension funds, and high-net-worth individuals. These asset
management divisions may also be mutual funds and hedge funds. Asset
management generates fee income based on a percentage of the assets under
management.

Nonprofit Organizations

Nonprofit organizations include foundations and endowments. These or-
ganizations are not motivated by profit or any monetary gain. Instead, the
primary objective of such organizations is to financially support or actively
engage in services that that benefit some specific public or private interest
such as humanitarian aid, education, the arts, religion, and so on. The in-
come realized by these entities from their investment portfolio is used for
the operation of the foundation. The largest U.S. charitable foundation is
the Bill & Melinda Gates Foundation with total assets as of 2008 of about
$32 plus future commitments to add to that amount from Warren Buffett.
The largest university endowment in the United States is Harvard University
with assets of more than $34 billion in 2008, followed by Yale University
with an assets in excess of $26 billion.

Foreign Investors

The sector referred to as foreign investors include individuals, nonfinancial
business and financial entities that are not domiciled n the United States, as
well as foreign central governments and supranationals. A foreign central
bank is a monetary authority of the foreign country. There are two reasons
why a foreign central bank participates in the U.S. financial market. The
first reason is to stabilize their currency relative to the U.S. dollar. The sec-
ond reason is to purchase a financial instrument with excess funds because
it is perceived to be an attractive investment vehicle.

A supranational institution is an international entity that is created by
two or more central governments through international treaties. Suprana-
tionals can be divided into two categories: multilateral development banks
and others. The former are supranational financial institutions with the
mandate to provide financial assistance with funds obtained from member
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countries to developing countries and to promote regional integration in
specific geographical regions. The largest multilateral development banks
are the European Investment Bank with more than $300 billion in total
assets and the International Bank for Reconstruction and Development
(popularly referred to as the World Bank) with more than $250 billion in
total assets. The next two largest, the Inter-American Development Bank
and Asian Development Bank, have less than a third of the assets of the two
largest multilateral development banks.

SUMMARY

An asset is defined as any resource that has an economic value that is ex-
pected to provide future benefits. A financial asset or financial instrument
is one form of intangible assets where typically the future benefits come in
the form of a claim to future cash. The two principal economic functions of
financial assets are: (1) they allow the exchange of funds from those entities
who have surplus funds to invest to those who need funds to invest; and (2)
they permit the transference of funds in such a way as to redistribute the
unavoidable risk associated with the cash flow generated by tangible assets
among those seeking and those providing the funds.

A financial instrument can be classified by the type of claims that the
investor has on the issuer. A financial instrument in which the issuer agrees
to pay the investor interest plus repay the amount borrowed is called a
debt instrument and includes a note, bond or a loan. An equity instrument
specifies that the issuer pay the investor an amount based on earnings, if
any, after the obligations that the issuer is required to make to investors of
the firm’s debt instruments have been paid. Preferred stock has attributes of
both a debt instrument and an equity instrument

A financial market is a market where financial instruments are exchanged
and provide the three major economic functions: price discovery, liquidity,
and reduced transaction costs. Financial systems have found the need for a
special type of financial entity called a financial intermediary—depository
institutions, insurance companies, regulated investment companies, invest-
ment banks, and insurance companies—when there are conditions that
make it difficult for lenders/investors of funds to deal directly with borrow-
ers of funds in financial markets. A financial intermediary accomplished this
by transforming financial assets that are less desirable for a large part of
the investing public into other financial assets—their own liabilities—which
are more widely preferred by the public. This asset transformation provides
the following three economic functions (1) maturity intermediation, (2) risk



The Financial System 151

reduction via diversification, and (3) cost reduction for contracting and
information processing.

Because of the importance of financial systems to an economy, govern-
ments regulate various aspects of financial markets and financial intermedi-
aries. The different forms of regulation are disclosure regulation, financial
activity regulation, regulation of financial institutions, and regulation of for-
eign participants. There have been proposals for a major overhaul of the U.S.
regulatory system that would replace the prevailing complex array of regula-
tors with a regulatory system based on functions that would include a mar-
ket stability regulator, prudential regulator, and business conduct regulator.

There are different ways to classify financial markets. From the per-
spective of a given country, its financial market can be broken down into an
internal market (domestic market and foreign market) and an international
market. The money market is the sector of the financial market that includes
financial instruments that have a maturity or redemption date that is one year
or less at the time of issuance. The capital market is the sector of the finan-
cial market where long-term financial instruments issued by corporations and
governments trade. Financial markets are classified in terms of cash market
(or spot market) and derivative markets. Traded in the derivatives market are
futures, forwards, options, swaps, caps, and floors. The primary role of deriv-
ative instruments is to provide a transactionally efficient means for protecting
against various types of risk encountered by investors and issuers.

The primary market is where a financial instrument is first issued and
hence the market whose sales directly benefit the issuer of the financial
instrument. The issuance can be done via the public market or private place-
ment market. In the public markets securities are either underwritten by
investment bank or sold via an auction process. The private placement mar-
ket includes Rule 144A offerings and non-Rule 144A (commonly referred to
as traditional private placements).

It is in the secondary market where financial instruments are resold
among investors. No new capital is raised and the issuer of the security does
not benefit directly from the sale. Financial markets are classified based on
the mechanism by which buyers and sellers interact to determine price and
quantity: order driven and quote driven market structures. Secondary mar-
kets are also classified in terms of organized exchanges and over-the-counter
markets.

Markets are classified according to the pricing efficiency, referred to
as market efficiency. A financial market where asset prices rapidly reflect
all available information is said to be an efficient market and such markets
abnormal returns are precluded. There are the levels of market efficiency.
Weak form of market efficiency means that current asset prices reflect all
past prices and price movements. Semistrong form of market efficiency
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means that current asset prices reflect all publicly available information.
Strong form of market efficiency means that current asset prices reflect all
public and private information. The form of market efficiency has implica-
tions for investment management strategies.

There is a large number of players in the financial market who buy and
sell financial instruments. The major players include households, govern-
ments, nonfinancial corporations, depository institutions, insurance com-
panies, asset management firms, investment banks, nonprofit organizations,
and foreign investors

The government sector includes the federal government, government-
owned corporations, government-sponsored enterprises, and state and local
governments. Corporations participate as investors in the financial market
by investing excess funds in the money market and investing the funds of the
defined benefit plans that they sponsor.

Depository institutions—commercial banks and thrifts (savings and
loan associations, savings banks, and credit unions)—accept deposits and
deploy those by making loans to businesses, consumers, and state and local
governments. Commercial banks are the largest type of depository institu-
tion and the principal services that they provide can be broadly classified as:
(1) individual banking, (2) institutional banking, and (3) global banking.
In addition to deposits, commercial banks obtain funding by borrowing
by the issuance of instruments in the money and bond markets, borrow-
ing reserves in the federal funds market, and borrowing from the Federal
Reserve through the discount window facility. Depository institutions are
highly regulated. At the federal level, they are regulated by the Federal
Reserve Board, the Office of the Comptroller of the Currency, and the Fed-
eral Deposit Insurance Corporation. The international organization that has
established guidelines for risk-basked capital requirements is the Basel Com-
mittee on Banking Supervision.

Insurance companies are risk bearers. However, they are also major
participants in the financial market as investors. Between the time the pre-
mium is made by the policyholder to the insurance company and a claim on
the insurance company is paid out (if such a claim is made), the insurance
company can invest those proceeds in the financial market. The insurance
products sold by insurance companies are life insurance, health insurance,
property and casualty insurance, liability insurance, disability insurance,
long-term care insurance, structured settlements, investment-orient prod-
ucts (guaranteed investment contracts and annuities), and financial guaran-
tee insurance. There are three types of companies that issue the insurance
policies described above: (1) life and health (L&H) companies, (2) property
and casualty (P&C) companies, and (3) monoline companies (which pro-
vide only financial guarantees).
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Asset management firms are involved in the management of funds for
individuals, businesses, state and local government entities, and endow-
ments and foundations. The types of accounts, clients, and lines of busi-
ness of asset management firms include regulated management companies,
exchange traded funds, separately managed, hedge funds, and pension
funds. Regulated investment companies (RICs) are financial intermediaries
that sell shares to the public and invest those proceeds in a diversified port-
folio of securities. There are two types of RICs managed by asset manage-
ment firms: open-end funds (mutual funds) and closed-end funds. For open
end funds, the number of fund shares are not fixed. All new investments into
the fund are purchased at the NAV and all redemptions (sale of the fund) or
redeemed from the fund are purchased at the NAV. Closed-end funds do not
issue additional shares or redeem shares. That is, the number of fund shares
is fixed at the number sold at the issuance. Instead, investors who want
to sell their shares or investors who want to buy shares must do so in the
secondary market where the shares are traded. RICs are available with dif-
ferent investment objectives and investing in different asset classes—stock
funds, bond funds, and money market funds.

Exchange-traded funds overcome two drawbacks of open-end funds:
(1) shares are priced at, and can be transacted only at, the end-of-the-day
or closing price; and (2) they are inefficient tax vehicles. In an ETF, the
investment advisor assumes responsibility for maintaining a portfolio such
that it replicates the index and the index’s return accurately. Because sup-
ply and demand determine the secondary market price of these shares, the
exchange price may deviate slightly from the value of the portfolio and, as
a result, may provide some imprecision in pricing. Deviations remain small,
however, because arbitrageurs can create or redeem large blocks of shares
on any day at NAYV, significantly limiting the deviations.

While there is no standard definition for a hedge fund, they seek high
absolute returns by employing a wide variety of trading strategies involving
position-taking in a range of markets. They also employ an assortment of
trading techniques and instruments that typically includes including short-
selling, derivatives, and leverage. The fees that are charge include a manage-
ment fee based on the amount of asset management and a performance fee
(or incentive fee) based on profits.

Asset management firms manage funds for sponsors of pension plans.
Sponsors of pension plans include private business entities on behalf of
its employees (corporate plans or private plans), federal, state, and local
governments on behalf of its employees (public plans), unions on behalf
of its members (Taft-Hartley plans), and individuals on their own behalf
(individually sponsored plan). The two basic and widely used types of pen-
sion plans are defined benefit plans and defined contribution plans. With a
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defined benefit plan, the plan sponsor agrees to make specified dollar pay-
ments to qualifying employees beginning at retirement (and some payments
to beneficiaries in case of death before retirement). The funds can be man-
aged internally, externally, or a combination of the two. The major federal
legislation that regulates pension plans is the Employee Retirement Income
Security Act of 1974 (ERISA). With a defined contribution plan, the plan
sponsor is responsible only for making specified contributions into the plan
on behalf of qualifying participants with the amount that it must contribute
often being either a percentage of the employee’s salary or a percentage of
the employer’s profits.

Investment banks assist entities in the raising funds in the primary mar-
ket and assisting investors who wish to invest funds by acting as brokers
or dealers in the secondary market. Investment banking are either affiliated
with large financial services holding companies or independent of a large
financial services holding company. Investment banking activities include
the public offering of securities, private placement of securities, trading of
securities, mergers, acquisitions, and financial restructuring advising, mer-
chant banking, securities finance and prime brokerage services, and asset
management.

Nonprofit organizations include foundations and endowments, whose
primary objective is to financially support and actively engage in services
that benefit some specific public or private interest such as humanitarian
aid, education, the arts, religion, and so on. Foreign investors include indi-
viduals, nonfinancial business, and financial entities that are not domiciled
n the United States, as well as foreign central governments and supranation-
als.
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Interest Rate Determination and the
Structure of Interest Rates

arket participants make financing and investing decisions in a dynamic

financial environment. They must understand the economy, the role
of the government in the economy, and the financial markets and financial
intermediaries that operate in the financial system. We have described the
financial system in the previous chapter. Now we focus on a critical aspect
of the financial environment that affects financial decisions: interest rates.
We begin with two economic theories about the determinants of the level of
interest rates and then discuss the role of the U.S. Federal Reserve System
in influencing interest rates. Finally, because there is not one interest rate
in an economy but a structure of interest rates ,we describe the factors that
affect the structure of interest rates. We conclude the chapter with economic
theories about the term structure of interest rates (i.e., relationship between
interest rates and the maturity of debt instruments).

THEORIES ABOUT INTEREST RATE DETERMINATION

There are two economic theories of how the level of interest rates in an
economy are determined:

m Loanable funds theory
m Liquidity preference theory

We describe both in this section.
Loanable Funds Theory

In an economy, households, business, and governments supply loanable
funds (i.e., credit) in the capital market. The higher the level of interest rates,
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the more such entities are willing to supply loan funds; the lower the level
of interest, the less they are willing to supply. These same entities demand
loanable funds, demanding more when the level of interest rates is low and
less when interest rates are higher. According to the loanable funds theory,
formulated by the Swedish economist Knut Wicksell in the 1900s, the level
of interest rates is determined by the supply and demand of loanable funds
available in an economy’s credit market (i.e., the sector of the capital mar-
kets for long-term debt instruments) More specifically, this theory suggests
that investment and savings in the economy determine the level of long-
term interest rates. Short-term interest rates, however, are determined by an
economy’s financial and monetary conditions.

Given the importance of loanable funds and that the major suppliers of
loanable funds are commercial banks, the key role of this financial interme-
diary in the determination of interest rates should be clear. It is via monetary
policy, as implemented by the Federal Reserve (informally, the Fed), that the
supply of loanable funds from commercial banks can be altered and thereby
change the level of interest rates. That is, the Federal Reserve, through the
tools that it has available, can increase (decrease) the supply of credit avail-
able from commercial banks and thereby decrease (increase) the level of
interest rates.

Liquidity Preference Theory

The loans funds theory of interest rates was widely accepted until an alter-
native theory was proposed by the English economist John Maynard Keynes
(1936). This theory is called the liqguidity preference theory because it ex-
plains how interest rates are determined based on the preferences of house-
holds to hold money balances rather than spending or investing those funds.
Money balances can be held in the form of currency or checking accounts
with the disadvantage that the maintenance of funds in this form earns no
interest or a very low interest rate. A key element in the theory is the mo-
tivation for individuals to hold money balance despite the loss of interest
income. Money is the most liquid of all financial assets and, of course, can
easily be utilized to consume or to invest. The quantity of money held by
individuals depends on their level of income and, consequently, for an econ-
omy the demand for money is directly related to an economy’s income.
There is a trade-off between holding money balance for purposes of
maintaining liquidity and investing or lending funds in less liquid debt
instruments in order to earn a competitive market interest rate. The dif-
ference in the interest rate that can be earned by investing in interest-bear-
ing debt instruments and money balances represents an opportunity cost
for maintaining liquidity. The lower the opportunity cost, the greater the
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demand for money balances; the higher the opportunity cost, the lower the
demand for money balance.

According to the liquidity preference theory, the level of interest rates
is determined by the supply and demand for money balances. As explained
next, the money supply is controlled by the policy tools available to the Fed
as explained below. Recall that in the loan funds theory the level of interest
rates is determined by supply and demand, but it is in the credit market.

THE FEDERAL RESERVE SYSTEM AND THE
DETERMINATION OF INTEREST RATES

The United States has a central monetary authority known as the Federal
Reserve System. The Federal Reserve System, which as we noted earlier is
popularly 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.

Structure of the Federal Reserve System

The Federal Reserve System is comprised of 12 district banks, with the Fed-
eral Reserve Board of Governors (the “Board”) 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. The board’s role is
to create rules and regulations that govern all depository institutions.

The Federal Reserve District Banks are not-for-profit institutions. Their
responsibilities include:

= Handling the vast majority of check clearing in the United States
= [ssuing money
m Acting as the bankers’ bank

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 chartered
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
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Comptroller of the Currency is a division of the U.S. Department of the
Treasury and its role is to monitor banks’ financial condition and compli-
ance with regulations; states have similar agencies that monitor state-char-
tered banks. Because national banks represent the largest banking institu-
tions 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 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.

Money Supply Defined

Market participants are interested in the supply and demand for money
because it is the interaction of supply and demand that, according to the li-
quidity preference theory, 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 central
bank.

The decisions of the Fed affect the money supply of the United States.
The money 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 the money supply,
denoted by M1, consists of:

m Cash (currency and bills) in circulation

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

m Other deposits that can be readily withdrawn using checks

m Travelers’ checks

A broader definition of the money supply, denoted by M2, which con-
sists of everything in M1, plus:

= Savings deposits

= Small denomination time deposits
= Money market mutual funds

m Money market deposit accounts
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A still broader definition of money supply, denoted by M3, 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

m Institution-owned balances in money market funds

A savings deposit is an amount held in an account with a financial insti-
tution 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. Time as used here describes 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.

A money market mutual fund is a specific type of regulated invest-
ment company that invests only in short-term securities (i.e., money market
instruments). A money market deposit account is an account at a depository
institution that can be readily withdrawn. A Eurodollar is of U.S. dollars in
foreign banks or in foreign branches of U.S. banks.

Goals of Monetary Policy

Monetary policy is the set of tools that a central bank can use to control
the availability of loanable funds and the money supply. These tools can be
used to achieve goals for the nation’s economy. The 1977 amendment to the
Federal Reserve Act sets forth the following two basic goals of monetary
policy:!

1. Promote maximum sustainable output and employment.
2. Promote stable prices.

The Fed recognizes that in an economy, the amount of output and the
employment rate are not affected by monetary policy in the long run, but
rather are affected by other factors. Such factors include technological inno-
vation and the rate of savings. Consequently, a monetary goal of achieving
maximum sustainable output and employment means that the level of output
and employment that the Fed seeks to affect should be consistent with these
factors in the long run. However, there are business cycles where in the short-
run, the Fed can influence either output or employment that is consistent with

! For a more detailed description of the goals of monetary policy, see Bernanke and
Mishkin (1992).
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long-run sustainable output and employment. Thus, a short-run objective
of the Fed is to utilize monetary policy to stabilize an economy by bringing
output and employment back in line with its long-term levels when devia-
tions occur (i.e., when there are business cycles).

The concern, of course, is that action by Fed may push an economy
beyond its long-run growth path for output and employment. As a result,
this leads to pressure on an economy’s resources (capacity), resulting in
increasing higher inflation rates while failing in the long run to reduce the
unemployment or increase output. That is, such an expansionary policy that
could be pursued by the Fed leads to higher inflation, but no long-term
benefit.

With respect to the goal of price stability, this means using monetary
policy to achieve a low inflation environment. The reason is that in such
an inflationary environment, households and businesses can make finan-
cial decisions without worrying about major price movements of goods and
services in the future and, in comparison to output and employment, is one
goal that the Fed can achieve in the long run.

Operating and Intermediate Target Variables

The Fed does not have direct control over the goals that are the final objec-
tives of its policies. With monetary policy tools that we will describe later,
the Fed cannot directly influence such complex economic variables as the
prices of goods and services, the unemployment rate, the growth in output,
and foreign exchange rates. Although the Fed can affect the rate of growth
in the money supply using one of its policy tools—controlling reserves in
the banking system—it cannot fully determine changes in the money sup-
ply. The growth in the money supply depends to a substantial extent on the
preferences, actions, and expectations of numerous banks, borrowers, and
consumers.

Consequently, the Fed seeks to achieve its goals through a form of chain
reaction, which has the following chronology and structure. The Fed uses
one or more of its policy tools to first influence what are referred to as oper-
ating targets. Operating targets are monetary and financial variables whose
changes tend to bring about changes in what is called intermediate targets,
which are variables that have a reasonably reliable linkage with the vari-
ables, such as output or employment, that constitute the Fed’s goals. Inter-
mediate targets may include interest rates or monetary aggregates. Thus, the
Fed exerts whatever influence it has on the intermediate targets in an indi-
rect way, by means of its control over the operating targets. For this reason,
the Fed’s power over the variables that make up its goals is quite indirect
and dependent upon the linkages among the various targets and goals.



Interest Rate Determination and the Structure of Interest Rates 161

For monetary policy to be effective, the Fed must be able to identify the
appropriate operating and intermediate target variables. The main charac-
teristics of a suitable operating or intermediate target are:?

m Linkage
m Observability
= Responsiveness

By linkage, we mean that an operating target must have an expected
connection with the intermediate target. In turn, the intermediate target
must eventually impact the economy in a manner that is consistent with the
Fed’s goals.

The observability characteristic means that both operating targets and
intermediate targets must be readily and regularly observable economic
variables, in order for the Fed to be able to monitor its success in influenc-
ing their levels or rates of change.

The responsiveness characteristic means that in order to function as an
operating target, a variable must respond quickly and in an expected way
when the Fed’s implements of one or more of its policy tools. Moreover, an
appropriate intermediate target is one that reacts, in an anticipated way and
a meaningfully short time, to changes in the operating target

Policy Tools for Implementing Monetary Policy

As just explained, the Fed cannot influence output and employment and
control inflation directly, but rather through targets. Historically, the Fed’s
monetary policy has selected, as its operating target, either short-term in-
terest rates or some measure of bank reserves. It would seem that the Fed
might want to select both as operating targets. However, as explained by
Poole (1970), the Fed must choose either a short-term rate or the level of
some reserves and cannot choose to target both kinds of variables. Today,
the Fed’s operating target is short-term rates but there was a brief period,
1979-1982, where the Fed targeted reserves. Short-term rates appear to be
the operating target selected by the central banks of most countries accord-
ing to a study by the Bank for International Settlement (see Ho, 2008) rather
than reserves.

The short-term rate that the Fed targets is the federal funds rate. Banks
that have excess reserves charge other banks that need to borrow reserves
when they have a shortfall. Since the lending of funds occurs at the end of
the day and it is overnight lending, the federal funds rate is an overnight

2 Friedman (1990) provides a formal treatment of the requirements for targets.
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rate.® Yet, the federal funds rate is a market interest rate; consequently, the
Fed cannot by decree change the federal funds rate. It can do so through its
policy tools, which include:

m Open market operations.
m Changing the discount rate at the discount window.
m Changing the required reserve ratio.

Open market operations is the primary tool for implementing monetary
policy and the other two are secondary tools. This policy tool involves the
FOMC buying or selling government securities (Treasury and agency securi-
ties) to affect bank reserves, which in turn affects the federal funds available
in the market. More specifically, the buying of securities by the Fed results in
the Fed crediting the seller’s account at a depository institution and thereby
increasing reserve balances. An increase in reserve balances increases the
supply of funds available in the federal fund markets and thereby reduces the
federal funds rate. In contrast, the Fed’s selling of securities reduces reserves,
thereby decreasing the supply of funds available in the federal funds market.
As a result, the sale of securities forces the federal funds upward.

A more transparent policy tool that can be used by the Fed is changing
the interest rate at which it allows banks to borrow from it. Banks will do so
as part of their reserve management strategy (i.e., satisfying required reserves).
These loans are made by the district Federal Reserve Banks through a source
referred to as the discount window, and the interest rate charged is called the
discount rate. When a bank borrows at the discount window, the loan must
be collateralized by eligible securities. In addition to setting the discount rate,
the Fed specifies what qualifies as an eligible security that can be used as col-
lateral. Notice that unlike the federal funds rate that is a rate on unsecured
borrowing, the discount rate is a rate on collateralized borrowing.

The link to bank lending by changing the discount rate is as follows:
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.

As noted already, the policy tool that involves the changing of reserve
requirements by changing the required ratio is typically not used. How-
ever, if the Fed elects to use it as a policy tool, the link is as follows. The
money not held in reserve can be used to make loans and purchase securi-
ties. Changing reserve requirements affects monetary expansion; the lower

3 Actually, there is not one federal funds rate. Since the lending of funds by one bank
to another is done on an uncollateralized basis, the rate paid will vary with the credit
worthiness of the borrowing bank. When we refer to the federal funds rate we mean
the rate paid by the most creditworthy borrowers.
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the reserve requirements, 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 reserve ratio reduces the effects of
money expansion, and hence the money supply.

THE STRUCTURE OF INTEREST RATES

A casual examination of the financial pages of a journal would be enough
to convene the idea that nobody talks about an “interest rate.” There are
interest rates reported for borrowing money and investing. These rates are
not randomly determined; that is, there are factors that systematically how
interest rates on different types of loans and debt instruments vary from
each other. We refer to this as the structure of interest rates and we discuss
the factors that affect this structure in this section.

The Base Interest Rate

The securities issued by the U.S. Department of the Treasury, popularly re-
ferred to as Treasury securities or simply Treasuries, are backed by the full
faith and credit of the U.S. government. At the time of this writing, market
participants throughout the world view U.S. Treasuries as being free of de-
fault risk, although there is the possibility that unwise economic policy by
the U.S. government may alter that perception. While historically Treasury
securities have served as the benchmark interest rates throughout the U.S.
economy as well as in international capital markets, there are important
benchmarks used by market participants that we will discuss later.

We have discussed earlier in this chapter the two theories about the
determinants of the level of interest rate, which we will refer to as the base
interest rate. A factor that is important in determining the level of rates is the
expected rate of inflation. That is, the base interest rate can be expressed as:

Base interest rate = Real interest rate + Expected rate of inflation

The real interest rate is that that would exist in the economy in the
absence of inflation.

The Risk Premium Between Non-Treasury and
Treasury Securities with the Same Maturity

In Chapter 19, we will discuss the various sectors of the debt market and ex-
plain the myriad of debt instruments. Debt instruments not issued or backed
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by the full faith and credit of the U.S. government are available in the mar-
ket at an interest rate or yield that is different from an otherwise comparable
maturity Treasury security. We refer the difference between the interest rate
offered on a non-Treasury security and a comparable maturity Treasury se-
curity as the spread. For example, if the yield on a five-year non-Treasury se-
curity is 5.4% and the yield on a 10-year Treasury security is 4%, the spread
is said to be 1.4%. Rather than referring to the in percentage terms, such as
1.4%, market participants refer to the spread in terms of basis points. A ba-
sis point is equal to 0.01%. Consequently, 1% is equal to 100 basis points.
In our example, the spread of 1.4% is equal to 140 basis points.

The spread exists because of the additional risk or risks to which an
investor is exposed investing in a security that is not issued by the U.S. gov-
ernment. Consequently, the spread is referred to as a risk premium. Thus,
we can express the interest rate offered on a non-Treasury security with the
same maturity as a Treasury security as:

Interest rate = Base interest rate + Spread
or equivalently,
Interest rate = Base interest rate + Risk premium

While the spread or risk premium is typically positive, there are factors
that can cause the risk premium to be negative as will be explained. The
general factors that affect the risk premium between a non-Treasury security
and a Treasury security with the same maturity are:

m The market’s perception of the credit risk of the non-Treasury security.

m Any features provided for in the non-Treasury security that make them
attractive or unattractive to investors.

m The tax treatment of the interest income from the non-Treasury secu-
rity.

m The expected liquidity of the non-Treasury issue.

Risk Premium Due to Default Risk

Default risk refers to the risk that the issuer of a debt obligation may be
unable to make timely payment of interest or the principal amount when it
is due. Although market participants often use default risk and credit risk
interchangeably, we will see in Chapter 19 that credit risk covers more than
just default risk.
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Most market participants gauge default risk in terms of credit rating
assigned by the three major commercial rating companies: (1) Moody’s
Investors Service, (2) Standard & Poor’s Corporation, and (3) Fitch Rat-
ings. These companies, referred to as rating agencies, perform credit analy-
ses of issuer’s and issues and express their conclusions by a system of rat-
ings. We postpone a detailed discussion of their letter grade rating systems
until Chapter 19. For now, we just mention the essentials.

In all systems the term high grade means low credit risk or, conversely,
high probability of future payments. Moody’s designates the highest-grade
bonds by the symbol Aaa; S&P and Fitch use 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, respectively. There are also C grades. Moody’s
uses 1, 2, or 3 to provide a narrower credit quality breakdown within each
class; S&P and Fitch use plus and minus signs for the same purpose. Bond
issues that are assigned a rating in the top four categories are referred to as
investment-grade bonds. Issues that carry a rating below the top four cat-
egories are referred to as noninvestment-grade bonds, or more popularly as
high-yield bonds or junk bonds.

The spread or risk premium between Treasury securities and non-Trea-
sury securities, which are identical in all respects except for credit rating, is
referred to as a credit spread.

For example, on August 5, 2008, finance.yahoo.com reported (based
on information supplied by ValuBond) that the five-year Treasury yield was
3.29% and the yield on five-year corporate bonds was as follows:

Credit Rating Yield
AAA 5.01%
AA 5.50%
A 5.78%

Therefore, the credit spreads were:

Credit Rating Credit Spread
AAA 5.01% - 3.29% = 1.72% = 172 basis points
AA 5.50% - 3.29% = 2.21% = 221 basis points
A 5.78% - 3.29% = 2.49% = 249 basis points

Note that the lower the credit rating, the higher the credit spread.
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Inclusion of Attractive and Unattractive Provisions

We described the general characteristics of debt instruments in the previous
chapter. The terms of the loan agreement may contain provisions that make
the debt instrument more or less attractive compared to other debt instru-
ments that do not have such provisions. When there is a provision that is
attractive to an investor, the spread decreases relative to a Treasury security
of the same maturity. The opposite occurs when there is an unattractive
provision: The spread increases relative to comparable-maturity Treasury
security.

The three most common features found in bond issues are (1) call provi-
sion, (2) put provision, and (3) conversion provision. A call provision grants
the issuer the right to retire the bond issue prior to the scheduled maturity
date. A bond issue that contains such a provision is said to be a callable
bond. The inclusion of a call provision benefits the issuer by allowing it to
replace that bond issue with a lower interest cost bond issue should inter-
est rates in the market decline. Effectively, a call provision allows the issuer
to alter the maturity of the bond issue. A call provision is an unattractive
feature for the bondholder because the bondholder will not only be uncer-
tain about maturity, but faces the risk that the issuer will exercise the call
provision when interest rates have declined below the interest rate on the
bond issue. As a result, the bondholder must reinvest the proceeds received
when the bond issue is called into another bond issue paying a lower inter-
est rate. This risk associated with a callable bond is called reinvestment risk.
For this reason, investors require compensation for accepting reinvestment
risk and they receive this compensation in the form of a higher spread or
risk premium.

A bond issue with a put provision grants the bondholder the right to
sell the issue back to the issuer at par value on designated dates. A bond
that contains this provision is referred to as a puttable bond. Unlike a call
provision, a put provision is an advantage to the bondholder. The reason is
that, as explained in Chapter 19, if interest rates rise after the issuance of
the bond, the price of the bond will decline. The put provision allows that
bondholder to sell the bond back to the issuer, avoiding a market value loss
on the bond and allowing the bondholder to reinvest the proceeds from the
sale of the bond at a higher interest rate. Hence, a bond issue that contains
a put provision will sell in the market at a lower spread than an otherwise
comparable-maturity Treasury security.

A conversion provision grants the bondholder the right to exchange the
bond issue for a specified number of shares of common stock. A bond with
this provision is called a convertible bond. The conversion provision allows
the bondholder the opportunity to benefit from a favorable movement in
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the price of the stock into which it can exchange bond. Hence, the conver-
sion provision results in a lower spread relative to a comparable-maturity
Treasury issue.

The three provisions we have described are effectively options. Unlike
an option as described in Chapter 6, these provisions are referred to as
embedded options because they are options embedded in a bond issue.

Taxabhility of Interest

The U.S. federal tax code specifies that interest income is taxable at the
federal income tax level unless otherwise exempted. The federal tax code
specifically exempts the interest income from qualified municipal bond is-
sues from taxation at the federal level. Municipal bonds are securities issued
by state and local governments and by their creations, such as “authorities”
and special districts. The tax-exempt feature of municipal bonds is an at-
tractive feature to an investor because it reduces taxes and, therefore, the
spread is often such that the municipal bond issue sells in the market at a
lower interest rate than a comparable-maturity bond issue.

For example, on August 5, 2008 finance.yahoo.com reported (based
on information supplied by ValuBond) that the five-year Treasury yield was
3.29% and the yield on five-year municipal bonds was as follows:

Credit Rating Yield
AAA 2.95%
AA 3.04%
A 3.27%

When comparing the yield on a municipal bond issue to that of the yield
on a comparable-maturity Treasury issue, the market convention is not to
compute the basis point difference (i.e., the spread) between the two bond
issues. Instead, the market convention is to compute the ratio of the yield of
municipal bond issue to yield of a comparable-maturity Treasury security.
The resulting ratio is called the municipal yield ratio. On August 5, 2008,
the municipal yield ratio for the three 5-year municipal bonds were:

Credit Rating Municipal Yield Ratio
AAA 2.95%/3.29% = 0.90
AA 3.04%/3.29% = 0.92

A 3.27%/13.29% = 0.99
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In selecting between a taxable bond (such as a corporate bond) and a
municipal bond with the same maturity and credit rating, an investor can
calculate the yield that must be offered on a taxable bond issue to give the
same after-tax yield as a municipal bond issue. This yield measure is called
the equivalent taxable yield and is determined as follows:

Tax-exempt yield

Equivalent taxable yield = -
(1-Marginal tax rate)

For example, suppose an investor is considering the purchase of a AA
rated five-year municipal bond on August 5, 2008 offering a yield of 3.04%.
(the tax-exempt yield). Then

Equivalent taxable yield = 00304 4.68%
(1-0.39)

That is, for an investor in the 35% marginal tax bracket, a taxable bond
with a 4.68% vyield would provide the equivalent of a 3.04% tax-exempt
yield.

Expected Liquidity of a Bond Issue

When an investor wants to sell a particular bond issue, he or she is con-
cerned whether the price that can be obtained from the sale will be close
to the “true” value of the issue. For example, if recent trades in the market
for a particular bond issue have been between 87.25 and 87.75 and market
conditions have not changed, an investor would expect to sell the bond
somewhere in the 87.25 to 87.75 range.

The concern that the investor has when contemplating the purchase of a
particular bond issue is that he or she will have to sell it below its true value
where the true value is indicated by recent transactions. This risk is referred
to as liquidity risk. The greater the liquidity risk that investors perceive there
is with a particular bond issue, the greater the spread or risk premium rela-
tive to a comparable-maturity Treasury security. The reason is that Treasury
securities are the most liquid securities in the world.

TERM STRUCTURE OF INTEREST RATES

The price of a debt instrument will fluctuate over its life as yields in the mar-
ket change. As explained and illustrated in Chapter 19, the price volatility of
a bond is dependent on its maturity. More specifically, holding all other fac-
tors constant, the longer the maturity of a bond the greater the price volatil-
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ity resulting from a change in market interest rates. The spread between any
two maturity sectors of the market is called a maturity spread. Although this
spread can be calculated for any sector of the market, it is most commonly
calculated for the Treasury sector.

For example, this spread on August 6, 2008 Treasury issues for 2-year,
5-year, 10-year, and 30-year issues was follows:

Maturity Yield
2-years 2.55%
S-years 3.29%
10-years 4.02%
30-years 4.64%

The maturity spreads were then:

5-year/2-year maturity spread: ~ 3.29% - 2.55% = 74 basis points
10-year/2-year maturity spread:  4.02% —2.55% = 147 basis points
10-year/5-year maturity spread:  4.02% — 3.29% = 73 basis points
30-year/2-year maturity spread: 4.64% —2.55% = 209 basis points
30-year/5-year maturity spread:  4.64% — 3.29% = 135 basis points
30-year/10-year maturity spread: 4.64% —4.02% = 62 basis points

The relationship between the yields on comparable securities but dif-
ferent maturities is called the term structure of interest rates. Again, the
primary focus is the Treasury market. The graphic that depicts the relation-
ship between the yield on Treasury securities with different maturities is
known as the yield curve and, therefore, the maturity spread is also referred
to as the yield curve spread. Figure 5.1 shows the shape of three hypotheti-
cal Treasury yield curves that have been observed from time to time in the
United States.

Next we discuss the term structure of interest rates and the various eco-
nomic theories to explain it.

Forward Rates and Spot Rates

The focus on the Treasury yield curve functions is due mainly because of its
role as a benchmark for setting yields in many other sectors of the debt mar-
ket. 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
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FIGURE 5.1 Three Observed Shapes for the Yield Curve
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actually provide different yields. Hence, it is necessary to develop more accu-
rate 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. Due its com-
plexity, we will not explain how this is done. However, at this point all that is
necessary to know is that there are procedures for estimating the theoretical
interest rate or yield that the U.S. Treasury would have to pay for bonds with
different 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 for-
ward rates in making financing decisions.

Forward 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
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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 perspec-
tive of an investor who wants to invest funds for two years. The investor’s
choices are as follows:

Alternative 1. Investor buys a two-year zero-coupon Treasury security.

Alternative 2. Investor buys a one-year zero-coupon Treasury security
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 inves-
tor 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 necessar-
ily true. 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 indifferent 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 dollars that
will be generated at the end of two years is (i.e., the future value based on
compounding as explained in Chapter 2) the following:

Total dollars at the end of two years for Alternative 1 = $100(1.05)2= $110.25

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

Total dollars at the end of two years for Alternative 2 = $100(1.04) = $104

If one year from now this amount is reinvested in a zero-coupon Trea-
sury security maturing in one year, which we denoted £, then



172 CAPITAL MARKETS AND CAPITAL MARKET THEORY

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

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%
$104

f

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 (Alterna-
tive 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 that we posed
at the outset. Suppose the investor expects that one year from now, the
one-year spot rate will be 5.5%. That is, the investor expects 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 reason
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 participants 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
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better off with a two-year loan. If, instead, the borrower’s expectations are
that the one-year rate one year from now will be less than the forward 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 Treasury rate
(i.e., the benchmark) plus a spread.

A natural question about forward rates is how well they do at predict-
ing future interest rates. Studies have demonstrated 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 do not refer to forward rates as being market consensus rates. Instead,
they refer to forward rates as 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.*

Determinants of the Shape of the Term Structure

At a given point in time, if we plot the term structure—the yield to matu-
rity, or the spot rate, at successive maturities against maturity—we would
observe one of the three shapes shown in Figure 5.1.

Panel A of Figure 5.1(a) shows a yield curve where the yield increases
with maturity. This type of yield curve is referred to as an upward-sloping
yield curve or a positively sloped yield curve. Two examples of an upward-
sloping yield curve from two days are shown in tabular form below:

Day 3mos. 6mos. 1lyr. 2yrs. 3yrs. Syrs. 7yrs. 10yrs. 20 yrs. 30 yrs.
04/15/1992  3.70  3.84 414 522 577 6.66 7.02 7.37 NA 7.87
08/22/2007 3.12  4.08 4.10 4.15 419 434 446 463 501 496
04/18/2008 1.35 1.68 1.85 2.19 235 295 329 3.77 452 451

* 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.
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A distinction is made for upward sloping yield curves based on the
steepness of the yield curve. The steepness of the yield curve is typically mea-
sured in terms of the maturity spread between the long-term and short-term
yields. While there are many maturity candidates to proxy for long-term
and short-term yields, many market participants use the maturity spread
between the six-month and 30-year yield in our example.

The steepness of the two yield curves above is different. The matu-
rity spread between the 30-year and six-month yield was 283 basis points
(4.51% — 1.68%) on 4/18/2008 and 403 basis points (7.87% - 3.84%) on
4/14/1992. In practice, a Treasury positively sloped yield curve whose matu-
rity spread as measured by the six-month and 30-year yields is referred to as
a normal yield curve when the spread is 300 basis points or less. The yield
curve on 4/18/2008 is therefore a normal yield curve. When the maturity
spread is more than 300 basis points, the yield curve is said to be a steep
yield curve. The yield curve on 4/15/1992 is a steep yield curve.

Figure 5.1(b) shows a downward-sloping or inverted yield curve, where
yields in general decline as maturity increases. There have not been many
instances in the recent history of the U.S. Treasury market where the yield
curve exhibited this characteristic. Examples of downward sloping yield
curves include the yield curves in mid-2000 and early 2007. For example:

Day 3mos. 6mos. 1lyr. 2yrs. 3yrs. Syrs. 7yrs. 10yrs. 20 yrs. 30 yrs.
02/21/2007 5.18 516  5.05 4.82 474 4.68 4.68 469 490 479
07/19/2000 6.33 6.15 646 64 631 635 616 629 592  6.33

The most notable is on August 14, 1981 Treasury yields at the time were at
an historic high. The yield on the two-year was 16.91% and declined for
each subsequent maturity until it reached 13.95% for the 30-year matu-
rity.

Figure 5.1(c) depicts a flat yield curve. While the figure suggests that for
a flat yield curve the yields are identical for each maturity, that is not what is
observed in the maturity. Rather, the yields for all maturities are similar. The
yield curves given below in tabular form are examples of a flat yield curve:

Day 3mos. 6mos. 1lyr. 2yrs. 3yrs. 5yrs. 7yrs. 10yrs. 20 yrs. 30 yrs.
01/03/1990 7.89 794 785 7.94 796 7.92 8.04 799 N/A 8.04
05/23/2007 4.91  5.01 496 4.85 479 479 48 486 509 5.01

Notice the very small six-month—30-year maturity spread of less than 10
basis points.

A variant of the flat yield is one in which the yield on short-term and
long-term Treasuries are similar but the yield on intermediate-term Treasur-
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ies are much lower than the six-month and 30-year yields. Such a yield curve
is referred to as a humped yield curve. Examples of humped yield curves are
the following:

Day 3mos. 6mos. 1lyr. 2yrs. 3yrs. Syrs. 7yrs. 10yrs. 20 yrs. 30 yrs.
11/24/2000 6.34 6.12 586 S5.74 563 57 563 586 5.67 6.34
01/01/2007 5.87  5.58 S5.11 4.87 482 476 497 492 546 535

Economic Theories of the Term Structure of Interest Rates

There are two major economic theories that have evolved to account for the
observed shapes of the yield curve: the expectations theory and the market
segmentation theory.

Expectations Theories

There are several forms of the expectations theory:

m Pure expectations theory
= Biased expectations theory

Both theories share an hypothesis about the behavior of short-term
forward rates and also assume that the forward rates in current long-term
bonds are closely related to the market’s expectations about future short-
term rates. The two 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
forward rates; the biases expectations theory asserts that there are other
factors.

Pure Expectations Theory According to the pure expectations theory, the
forward rates exclusively represent the expected future rates. Thus, the
entire term structure at a given time reflects the market’s current expecta-
tions of the family of future short-term rates. Under this view, a rising
term structure, as in Figure 5.1(a), 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 expectation
that future short rates will decline steadily.

A major shortcoming of the pure expectations theory is that is ignores
the risks inherent in investing in debt instruments. If forward rates were
perfect predictors of future interest rates, then the future prices of bonds
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would be known with certainty. The return over any investment period
would be certain and independent of the maturity of the debt instrument
initially acquired and of the time at which the investor needed to liquidate
the debt instrument. However, with uncertainty about future interest rates
and hence about future prices of bonds, these debt instruments become risky
investments in the sense that the return over some investment horizon is
unknown.

Similarly, from a borrower’s perspective, the cost of borrowing for any
required period of financing would be certain and independent of the matu-
rity of the debt instrument 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.

Biased Expectations Theory Biased expectations theories take into account the
shortcomings of the pure expectations theory. The two theories are:

m Liquidity theory
u Preferred habitat theory

According to the liquidity theory, the forward rates will not be an unbi-
ased estimate of the market’s expectations of future interest rates because
they embody a premium to compensate for risk; this risk premium is referred
to as a liquidity premium. Therefore, 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 so as to produce an upward-sloping yield curve.

The preferred habitat theory also adopts the view that the term struc-
ture reflects the expectation of the future path of interest rates as well as a
risk premium. However, the preferred 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 inves-
tors intend to liquidate their investment at the first possible date, while all
borrowers are eager to borrow long. However, this is an assumption that
can be rejected for a number of reasons. The argument is that different
financial institutions have different investment horizons and have a pref-
erence for the maturities in which they invest. The preference is based on
the maturity of their liabilities. To induce a financial institution out of that
maturity sector, a premium must be paid. Thus, the forward 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.
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Market Segmentation Theory

The market segmentation theory also recognizes that investors have pre-
ferred habitats dictated by saving and investment flows. This theory also
proposes that the major reason for the shape of the yield curve lies in as-
set/liability management constraints (either regulatory or self-imposed)
and/or creditors (borrowers) restricting their lending (financing) to specific
maturity sectors. However, the market segmentation theory differs from the
preferred habitat theory because the market segmentation theory assumes
that neither investors nor borrowers are willing to shift from one maturity
sector to another to take advantage of opportunities arising from differences
between expectations and forward rates. Thus, for the segmentation theory,
the shape of the yield curve is determined by supply of and demand for se-
curities within each maturity sector.

Swap Rate Yield Curve

Another benchmark that is used by global investors is the swap rate. In
Chapter 6 we describe interest rate swaps, a derivative instrument. In a
generic interest rate swap, the parties exchange interest rate payments on
specified dates: One party pays a fixed rate and the other party a floating
rate over the life of the swap. In a typical swap the floating rate is based on
a reference rate and the reference rate is typically LIBOR. The fixed inter-
est rate that is paid by the fixed rate counterparty is called the swap rate.
The relationship between the swap rate and maturity of a swap is called
the swap rate yield curve, or more commonly referred to as the swap curve.
Because the reference rate is typically LIBOR, the swap curve is also called
the LIBOR curve.

The swap curve is used as a benchmark in many countries outside the
United States. Unlike a country’s government bond yield curve, however,
the swap curve is not a default-free yield curve. Instead, it reflects the credit
risk of the counterparty to an interest rate swap. Since the counterparty
to an interest rate swap is typically a bank-related entity, the swap curve
reflects the average credit risk of representative banks that provide interest
rate swaps. More specifically, a swap curve is viewed as the interbank yield
curve. It is also referred to as the AA rated yield curve because the banks
that borrow money from each other at LIBOR have credit ratings of Aa/AA
or above.

We see the effect of this credit risk when we compare the yield curve

based on U.S. Treasuries with the swap rate curve. For example, consider
the rates for August 22, 2008:
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lyr. 2yrs. 3yrs. 4yrs. Syrs. 7yrs. 10 yrs. 30 yrs.
Yield curve, U.S. Treasuries 2.15 2.35 2.62 NA 3.07 3.39 3.82 4.44
Swap curve 3.05 338 3.73 395 410 436 4.8 4.92

The spread between these two curves ranges from 48 basis points for 30-
year yield to 111 basis points for three-year yield.

There are reasons why investors prefer to use a country’s swap curve
if it available than a country’s yield curve obtained from its government
bonds. We will not describe these reasons here.’

SUMMARY

There are two economic theories that seek to explain the level of interest
rates: the loanable funds theory and the liquidity preference theory. The
loanable funds theory asserts that the level of interest rates in an economy
is determined by the supply of and demand for loanable funds. According
to the liquidity preference theory, the level of interest rates is determined by
the supply of and demand for money balances.

The Federal Reserve System (the “Fed”) is a network of banks that acts
as the central banker for the United States. The money supply consists of
cash and cash-like items. There are different definitions of what constitutes
the money supply, depending on which cash-like items are included. Mone-
tary policy, the set of tools that a central bank uses to control the availability
of loanable funds and the money supply, has the following two goals in the
United States: promote maximum sustainable output and employment and
promote stable prices. Because the Fed policy does not have direct control
over the goals that are the final objectives of its policies, in implementing
monetary it uses one or more of its policy tools to first influence operat-
ing targets. Operating targets are monetary and financial variables whose
changes tend to bring about changes in what are called intermediate targets,
which are variables that have a reasonably reliable linkage with the vari-
ables, such as output or employment, that constitute the Fed’s goals. The
three tools of monetary policy are open market operations, changing the
discount rate, and changing reserve requirements. Open market operations
is the primary tool for implementing monetary policy and the other two are
secondary tools.

Interest rates are determined by the base rate (rate on a Treasury secu-
rity) plus a spread or risk premium. The factors that affect the risk premium
for a non-Treasury security with the same maturity as a Treasury security

5 These reasons are provided in Ron (2002).
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are (1) the perceived creditworthiness of the issuer, (2) inclusion of provi-
sions such as a call provision, put provision, or conversion provision, (3)
taxability of interest, and (4) expected liquidity 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 rela-
tionship between the yield on bonds of the same credit quality but different
maturities. Valuable information for issuers and investors is provided in for-
ward rates. Two major theories are offered to explain the observed shapes
of the yield curve: the expectations theory and the market segmentation
theory. There are two forms of the expectations theory: pure expectations
theory and biased expectations theory. The two forms of the biased expecta-
tions theory are the liquidity theory and the preferred habit theory.
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Basics of Derivatives

Derivative instruments play an important role in financial markets as well
as commodity markets by allowing market participants to control their
exposure to different types of risk. In this chapter, we describe the various
types of derivative contracts. The two basic derivative contracts are futures
and forward contracts and options contracts. There are other types of deriv-
ative contracts that are economically equivalent to a package of these two
basic contracts: swaps and caps and floors. We explain the investment char-
acteristics of all of these contracts and the basic principle of pricing futures
and forward contracts. In Chapters 20 and 21, we explain how derivative
instruments are used in investment management and how the pricing of the
derivatives may deviate from the pricing model explained in this chapter.

FUTURES AND FORWARD CONTRACTS

Basic Features of Futures Contracts

A futures contract is a legal agreement between a buyer and a seller in

which:

1. The buyer agrees to take delivery of something at a specified price at the
end of a designated period of time.

2. The seller agrees to make delivery of something at a specified price at
the end of a designated period of time.

Of course, no one buys or sells anything when entering into a futures
contract. Rather, those who enter into a contract agree to buy or sell a spe-
cific amount of a specific item at a specified future date. When we speak of
the “buyer” or the “seller” of a contract, we are simply adopting the jargon
of the futures market, which refers to parties of the contract in terms of the
future obligation they are committing themselves to.

181
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Let’s look closely at the key elements of this contract. 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. The “something” that the parties agree to exchange is
called the underlying.

To illustrate, suppose a futures contract is traded on an exchange where
the underlying to be bought or sold is asset XYZ, and the settlement is three
months from now. Assume further that Bob buys this futures contract, and
Sally sells this futures contract, and the price at which they agree to transact
in the future is $100. Then $100 is the futures price. At the settlement date,
Sally will deliver asset XYZ to Bob. Bob will give Sally $100, the futures price.
When an investor takes a position in the market by buying a futures contract
(or agreeing to buy at the future date), the investor is said to be in a long posi-
tion or to be long futures. If, instead, the investor’s opening position is the sale
of a futures contract (which means the contractual obligation to sell something
in the future), 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 that one month after Bob and Sally
take their positions in the futures contract, the futures price of asset XYZ
increases to $120. Bob, the buyer of the futures contract, could then sell
the futures contract and realize a profit of $20. Effectively, at the settlement
date, he has agreed to buy asset XYZ for $100 and has agreed to sell asset
XYZ for $120. Sally, the seller of the futures contract, will realize a loss of
$20. If the futures price falls to $40 and Sally buys back the contract at $40,
she realizes a profit of $60 because she agreed to sell asset XYZ for $100
and now can buy it for $40. Bob would realize a loss of $60. Thus, if the
futures price decreases, the buyer of the futures contract realizes a loss while
the seller of the futures contract realizes a profit, as we show in Figure 6.1.

Liguidating a Position

Most financial 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. For ex-
ample, on January 4, 200X, suppose Bob buys and Sally sells a futures
contract that settles on the third Friday of March of 200X. Then, on that
date, Bob and Sally must perform—Bob agreeing to buy asset XYZ at $100,
and Sally agreeing to sell asset XYZ at $100. The exchange will determine a
settlement price for the futures contract for that specific date. For example,
if the exchange determines a settlement price of $130, then Bob has agreed
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FIGURE 6.1 Profit and Loss on a Futures Contract in XYZ with a Price of $100
and Settlement in Three Months
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to buy asset XYZ for $100 but can settle the position for $130, thereby real-
izing a profit of $30. Sally would realize a loss of $30.

Instead of Bob or Sally entering into a futures contract on January 4,
200X, that settles in March, they could have selected a settlement in June,
September, or December. The contract with the closest settlement date is
called the nearby futures contract. The next futures contract is the one that
settles just after the nearby contract. The contract farthest away in time
from settlement is called the most distant futures contract.

A party to a futures contract has two choices regarding the liquidation
of the position. First, the position can be liquidated prior to the settlement
date. For this purpose, 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. An identical
contract means the contract for the same underlying and the same settle-
ment date. So, for example, if Bob buys one futures contract for asset XYZ
with settlement in March 200X on January 4, 200X, and wants to liquidate
a position on February 14, 200X, he can sell one futures contract for asset
XYZ with settlement in March 200X. Similarly, if Sally sells one futures
contract for asset XYZ with settlement in March 200X on January 4, 200X,
and wants to liquidate a position on February 22, 200X, she can buy one
futures contract for asset XYZ with settlement in March 200X. A futures
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contract on asset XYZ that settles in June 200X is not the same contract as
a futures contract on asset XYZ that settles in March 200X.

The alternative is to wait until the settlement date. At that time, the
party purchasing a futures contract accepts delivery of the underlying; the
party that sells a futures contract liquidates the position by delivering the
underlying at the agreed upon price. For some futures contracts that we
shall describe later in later chapters, settlement is made in cash only. Such
contracts are referred to as cash settlement contracts.

A useful statistic for measuring the liquidity of a contract is the number
of contracts that have been entered into but not yet liquidated. This figure is
called the contract’s open interest. An open interest figure is reported by an
exchange for every futures contracts traded on the exchange.

The Role of the Clearinghouse

Associated with every futures exchange is a clearinghouse, which performs
several functions. One of these functions is to guarantee that the two parties
to the transaction will perform. Because of the clearinghouse, the two par-
ties need not worry about the financial strength and integrity of the other
party taking the opposite side of the contract. After initial execution of an
order, the relationship between the two parties ends. The clearinghouse in-
terposes itself as the buyer for every sale and as the seller for every purchase.
Thus, the two parties are then free to liquidate their positions without in-
volving the other party in the original contract, and without worry that the
other party may default.

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, called initial margin, is required as a deposit for the contract. The
initial margin may be in the form of an interest-bearing security such as a
Treasury bill. The initial margin is placed in an account, and the amount in
this account is referred to as the investor’s equity. As the price of the futures
contract fluctuates each trading day, 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. The settlement price is different from the
closing price, which is the price of the security in the final trade of the day
(whenever that trade occurred during the day). By contrast, the settlement
price is that value the exchange considers to be representative of trading at
the end of the day. The exchange uses the settlement price to mark to market
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the investor’s position, so that any gain or loss from the position is quickly
reflected in the investor’s equity account.

A maintenance margin is the minimum level (specified by the exchange)
by which an investor’s equity position may fall as a result of unfavorable price
movements before the investor is required to deposit additional margin. The
maintenance margin requirement is a dollar amount that is less than the initial
margin requirement. It sets the floor that the investor’s equity account can fall
to before the investor is required to furnish additional margin. The additional
margin deposited, called variation margin, is an amount necessary to bring
the equity in the account back to its initial margin level. Unlike initial mar-
gin, 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 required to deposit a variation margin fails to do so
within 24 hours, the futures position is liquidated by the clearinghouse.!

To illustrate the mark-to-market procedure, let’s assume the following
margin requirements for asset XYZ:

w Initial margin $7 per contract.
= Maintenance margin $4 per contract.

Suppose that Bob buys 500 contracts at a futures price of $100, and
Sally sells the same number of contracts at the same futures price. The initial
margin for both Bob and Sally is $3,500, which is determined by multiply-
ing the initial margin of $7 by the number of contracts, 500. Bob and Sally
must put up $3,500 in cash or Treasury bills or other acceptable collateral.
At this time, $3,500 is the equity in the account.

The maintenance margin for the two positions is $2,000 (the mainte-
nance margin per contract of $4 multiplied by 500 contracts). That means
the equity in the account may not fall below $2,000. If it does, the party
whose equity falls below the maintenance margin must put up additional
margin, which is the variation margin.

Regarding the variation margin, note two things: First, the variation
margin must be cash. Second, the amount of variation margin required is
the amount to bring the equity up to the initial margin, not the maintenance
margin.

! Although there are initial and maintenance margin requirements for buying securities
on margin, the concept of margin differs for securities and futures. When securities
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 collateral for
the loan, and the investor pays interest. For futures contracts, the initial margin, 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 investor.
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Now, to illustrate the mark-to-market procedure, we will assume the
following settlement prices at the end of four consecutive trading days after
the transaction was entered into:

Trading Day Settlement Price
1 $99
2 97
3 98
4 95

First consider Bob’s position. At the end of trading day 1, Bob realizes
a loss of $1 per contract, or $500 for the 500 contracts he bought. Bob’s
initial equity of $3,500 is reduced by $500 to $3,000. No action is taken
by the clearinghouse, because Bob’s equity is still above the maintenance
margin of $2,000. At the end of the second day, Bob realizes a further
loss as the price of the futures contract declines $2 to $97, resulting in an
additional reduction in his equity position by $1,000. Bob’s equity is then
$2,000. Despite the loss, no action is taken by the clearinghouse, since the
equity is not less than the $2,000 maintenance margin requirement. At the
end of trading day 3, Bob realizes a profit from the previous trading day
of $1 per contract, or $500. Bob’s equity increases to $2,500. The drop in
price from 98 to 95 at the end of trading day 4 results in a loss for the 500
contracts of $1,500 and a reduction of Bob’s equity to $1,000. Since Bob’s
equity is now below the $2,000 maintenance margin, Bob is required to
put up additional margin of $2,500 (variation margin) to bring the equity
up to the initial margin of $3,500. If Bob cannot put up the variation
margin, his position will be liquidated. That is, his contracts will be sold
by the clearinghouse.

Now let’s look at Sally’s position. Since Sally sold the futures contract,
she benefits if the price of the futures contract declines. As a result, her
equity increases at the end of the first 2 trading days. In fact, at the end of
trading day 1, she realizes a profit of $500, which increases her equity to
$4,000. She is entitled to remove the $500 profit and utilize these funds
elsewhere. Suppose she does, and, as a result, her equity remains at $3,500
at the end of trading day 1. At the end of trading day 2, she realizes an
additional profit of $1,000 that she can withdraw. At the end of trading
day 3, she realizes a loss of $500, because the price increased from $97 to
$98. This results in a reduction of her equity to $3,000. Finally, on trading
day 4, she realizes a profit of $1,500, making her equity $4,500. She can
withdraw $1,000.
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Leveraging Aspect of Futures

When taking a position in a futures contract, a party need not put up the
entire amount of the investment. Instead, the exchange requires that only
the initial margin be invested. To see the crucial consequences of this fact,
suppose Bob has $100 and wants to invest in asset XYZ because he believes
its price will appreciate. If asset XYZ is selling for $100, he can buy one
unit of the asset in the cash market, the market where goods are delivered
upon purchase. His payoff will then be based on the price action of one unit
of asset XYZ.

Suppose that the exchange where the futures contract for asset XYZ is
traded requires an initial margin of only 5%, which in this case would be
$5. Then Bob can purchase 20 contracts with his $100 investment. (This
example ignores the fact that Bob may need funds for variation margin.) His
payoff will then depend on the price action of 20 units of asset XYZ. Thus,
he can leverage the use of his funds. (The degree of leverage equals 1/margin
rate. In this case, the degree of leverage equals 1/0.05, or 20.) While the
degree of leverage available in the futures market varies from contract to
contract, as the initial margin requirement varies, the leverage attainable is
considerably greater than in the cash market.

At first, the leverage available in the futures market may suggest that the
market benefits only those who want to speculate on price movements. This
is not true. As we shall see, futures markets can be used to reduce price risk.
Without the leverage possible in futures transactions, the cost of reducing
price risk using futures would be too high for many market participants.

Basic Features of 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 designated pe-
riod 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 negotiated individually between buyer
and seller), there is no clearinghouse, and secondary markets are often non-
existent or extremely thin. Unlike a futures contract, which is an exchange-
traded product, a forward contract is an over-the-counter instrument.
Because there is no clearinghouse that guarantees the performance of
a counterparty in a forward contract, the parties to a forward contract are
exposed to counterparty risk, the risk that the other party to the transaction
will fail to perform. Futures contracts are marked to market at the end of
each trading day, while forward contracts usually are not. Consequently,
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futures contracts are subject to interim cash flows because additional margin
may be required in the case of adverse price movements or because cash may
be withdrawn in the case of favorable price movements. A forward contract
may or may not be marked to market. Where the counterparties are two
high-credit-quality entities, the two parties may agree not to mark positions
to market. However, if one or both of the parties are concerned with the
counterparty risk of the other, then positions may be marked to market.
Thus, when a forward contract is marked to market, there are interim cash
flows just as with a futures contract. When a forward contract is not marked
to market, then there are no interim cash flows.

Other than these differences, what we said about futures contracts
applies to forward contracts too.

Basics of Pricing of Futures and Forward Contracts

When using derivatives, a market participant should understand the basic
principles of how they are valued. While there are many models that have
been proposed for valuing financial instruments that trade in the cash (spot)
market, the valuation of all derivative models are based on arbitrage argu-
ments. Basically, this involves developing a strategy or a trade wherein a
package consisting of a position in the underlying (that is, the underlying
asset or instrument for the derivative contract) and borrowing or lending so
as to generate the same cash flow profile as the derivative. The value of the
package is then equal to the theoretical price of the derivative. If the market
price of the derivative deviates from the theoretical price, then the actions of
arbitrageurs will drive the market price of the derivative toward its theoreti-
cal price until the arbitrage opportunity is eliminated.

In developing a strategy to capture any mispricing, certain assumptions
are made. When these assumptions are not satisfied in the real world, the
theoretical price can only be approximated. Moreover, a close examination
of the underlying assumptions necessary to derive the theoretical price indi-
cates how a pricing formula must be modified to value specific contracts.

Here we describe how futures and forward are valued. The pricing of
futures and forward contracts is similar. If the underlying asset for both con-
tracts is the same, the difference in pricing is due to differences in features of
the contract that must be dealt with by the pricing model.

We will illustrate the basic model for pricing futures contract. By “basic,”
we mean that we are extrapolating from the nuisances of the underlying for
a specific contract. The issues associated with applying the basic pricing
model to some of the more popular futures contracts are described in other
chapters. Moreover, while the model described here is said to be a model for



Basics of Derivatives 189

pricing futures, technically, it is a model for pricing forward contracts with
no mark-to-market requirements.

Rather than deriving the formula algebraically, we demonstrate the
basic pricing model using an example. We make the following six assump-
tions for a futures contract that has no initial and variation margin and for
the underlying is asset U:

The price of asset U in the cash market is $100.

There is a known cash flow for asset U over the life of the futures con-
tract.

The cash flow for asset U is $8 per year paid quarterly ($2 per quarter).
The next quarterly payment is exactly three months from now.

The futures contract requires delivery three months from now.

The current three-month interest rate at which funds can be lent or bor-
rowed is 4% per year.

N =

Nk W

The objective is to determine what the futures price of this contract
should be. To do so, suppose that the futures price in the market is $105.
Let’s see if that is the correct price. We can check this by implementing the
following simple strategy:

» Sell the futures contract at $103.
» Purchase asset U in the cash market for $100.
u Borrow $100 for three months at 4% per year ($1 per quarter).

The purchase of asset U is accomplished with the borrowed funds.
Hence, this strategy does not involve any initial cash outlay. At the end of
three months, the following occurs

m $2 is received from holding asset U.
m Asset U is delivered to settle the futures contract.
u The loan is repaid.

This strategy results in the following outcome:

From settlement of the futures contract:

Proceeds from sale of asset U to settle the futures contract = $105
Payment received from investing in asset U for three months = 2
Total proceeds = $107
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From the loan:

Repayment of principal of loan = $100
Interest on loan (1% for three months) = 1
Total outlay = $101
Profit from the strategy = $6

The profit of $6 from this strategy is guaranteed regardless of what the
cash price of asset U is three months from now. This is because in the pre-
ceding analysis of the outcome of the strategy, the cash price of asset U three
months from now never enters the analysis. Moreover, this profit is generated
with no investment outlay; the funds needed to acquire asset U are borrowed
when the strategy is executed. In financial terms, the profit in the strategy we
have just illustrated arises froma riskless arbitrage between the price of asset
U in the cash market and the price of asset U in the futures market.

In a well-functioning market, arbitrageurs who could realize this risk-
less profit for a zero investment would implement the strategy described
above. By selling the futures and buying asset U in order to implement the
strategy, this would force the futures price down so that at some price for
the futures contract, the arbitrage profit is eliminated.

This strategy that resulted in the capturing of the arbitrage profit is
referred to as a cash-and-carry trade. The reason for this name is that imple-
mentation of the strategy involves borrowing cash to purchase the underlying
and “carrying” that underlying to the settlement date of the futures contract.

From the cash-and-carry trade we see that the futures price cannot be
$105. Suppose instead that the futures price is $95 rather than $105. Let’s try
the following strategy to see if that price can be sustained in the market:

= Buy the futures contract at $95.
u Sell (short) asset U for $100.
u Invest (lend) $100 for three months at 1% per year.

We assume once again that in this strategy that there is no initial margin
and variation margin for the futures contract. In addition, we assume that
there is no cost to selling the asset short and lending themoney. Given these
assumptions, there is no initial cash outlay for the strategy just as with the
cash-and-carry trade. Three months from now:

m Asset U is purchased to settle the long position in the futures contract.

m Asset U is accepted for delivery.

m Asset U is used to cover the short position in the cash market.

m Payment is made of $2 to the lender of asset U as compensation for the
quarterly payment.
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m Payment is received from the borrower of the loan of $101 for principal
and interest.

More specifically, the strategy produces the following at the end of three
months:

From settlement of the futures contract:

Price paid for purchase of asset U to settle futures contract = $95
Proceeds to lender of asset U to borrow the asset = 2
Total outlay = $97
From the loan:

Principal from loan = $100
Interest earned on loan ($1 for three months) = 1
Total proceeds = $101
Profit from the strategy = %4

As with the cash-and-carry trade, the $4 profit from this strategy is a
riskless arbitrage profit. This strategy requires no initial cash outlay, but will
generate a profit whatever the price of asset U is in the cash market at the
settlement date. In real-world markets, this opportunity would lead arbi-
trageurs to buy the futures contract and short asset U. The implementation
of this strategy would be to raise the futures price until the arbitrage profit
disappeared.

This strategy that is implemented to capture the arbitrage profit is known
as a reverse cash-and-carry trade. That is, with this strategy, the underlying is
sold short and the proceeds received from the short sale are invested.

We can see that the futures price cannot be $95 or $105. What is the
theoretical futures price given the assumptions in our illustration? It can be
shown that if the futures price is $99 there is no opportunity for an arbitrage
profit. That is, neither the cash-and-carry trade nor the reverse cash-and-
carry trade will generate an arbitrage profit.

In general, the formula for determining the theoretical price given the
assumptions of the model is

Theoretical futures price = Cash market price + (Cash market price) (6.1)

x (Financing cost — Cash yield)

In the formula given by (6.1), “Financing cost” is the interest rate to
borrow funds and “Cash yield” is the payment received from investing in
the asset as a percentage of the cash price. In our illustration, the financing
cost is 1% and the cash yield is 2%.
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In our illustration, since the cash price of asset U is $100, the theoretical
futures price is

$100 + [$100 x (1% - 2%)] = $99

The future price can be above or below the cash price depending on the
difference between the financing cost and cash yield. The difference between
these rates is called the net financing cost. A more commonly used term for
the net financing cost is the cost of carry, or, simply, carry. Positive carry
means that the cash yield exceeds the financing cost. (Note that while the
difference between the financing cost and the cash yield is a negative value,
carry is said to be positive.) Negative carry means that the financing cost
exceeds the cash yield. Below is a summary of the effect of carry on the dif-
ference between the futures price and the cash market price:

Positive carry ~ Futures price will sell at a discount to cash price.
Negative carry Futures price will sell at a premium to cash price.

Zero Futures price will be equal to the cash price.

Note that at the settlement date of the futures contract, the futures
price must equal the cash market price. The reason is that a futures contract
with no time left until delivery is equivalent to a cash market transaction.
Thus, as the delivery date approaches, the futures price will converge to the
cash market price. This fact is evident from the formula for the theoretical
futures price given by (6.1). The financing cost approaches zero as the deliv-
ery date approaches. Similarly, the yield that can be earned by holding the
underlying approaches zero. Hence, the cost of carry approaches zero, and
the futures price approaches the cash market price.

A Closer Look at the Theoretical Futures Price

In deriving theoretical futures price using the arbitrage argument, several
assumptions had to be made. These assumptions as well as the differences
in contract specifications will result in the futures price in the market deviat-
ing from the theoretical futures price as given by (6.1). It may be possible
to incorporate these institutional and contract specification differences into
the formula for the theoretical futures price. In general, however, because it
is oftentimes too difficult to allow for these differences in building a model
for the theoretical futures price, the end result is that one can develop bands
or boundaries for the theoretical futures price. So long as the futures price in
the market remains within the band, no arbitrage opportunity is possible.
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Next, we will look at some of the institutional and contract specifica-
tion differences that cause prices to deviate from the theoretical futures price
as given by the basic pricing model.

Interim Cash Flows In the derivation of a basic pricing model, it is assumed
that no interim cash flows arise because of changes in futures prices (that
is, there is no variation margin). As noted earlier, in the absence of initial
and variation margins, the theoretical price for the contract is technically
the theoretical price for a forward contract that is not marked to market,
rather than a futures contract.

In addition, the model assumes implicitly that any dividends or coupon
interest payments are paid at the settlement date of the futures contract
rather than at any time between initiation of the cash position and settle-
ment of the futures contract. However, we know that interim cash flows for
the underlying for financial futures contracts do have interim cash flows.
We discuss this further for stock index futures contracts and bond futures
contracts in Chapter 20.

Differences in Borrowing and Lending Rates In the formula for the theoretical
futures price, it is assumed in the cash-and-carry trade and the reverse
cash-and-carry trade that the borrowing rate and lending rate are equal.
Typically, however, the borrowing rate is higher than the lending rate. The
impact of this inequality is important and easy to quantify.

In the cash-and-carry trade, the theoretical futures price as given by
(6.1) becomes

Theoretical futures price based on borrowing rate
= Cash market price + (Cash market price) (6.2)

x (Borrowing rate — Cash yield)

For the reverse cash-and-carry trade, it becomes

Theoretical futures price based on lending rate
= Cash market price + (Cash market price) (6.3)
x (Lending rate — Cash yield)

Equations (6.2) and (6.3) together provide a band between which the
actual futures price can exist without allowing for an arbitrage profit. Equa-
tion (6.2) establishes the upper value for the band while equation (6.3) pro-
vides the lower value for the band. For example, assume that the borrowing
rate is 6% per year, or 1.5% for three months, while the lending rate is 4%
per year, or 1% for three months. Using equation (6.2), the upper value
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for the theoretical futures price is $99.5 and using equation (6.3) the lower
value for the theoretical futures price is $99.

Transaction Costs The two strategies to exploit any price discrepancies
between the cash market and theoretical price for the futures contract
requires the arbitrageur to incur transaction costs. In real-world financial
markets, the costs of entering into and closing the cash position as well
as round-trip transaction costs for the futures contract affect the futures
price. As in the case of differential borrowing and lending rates, transac-
tion costs widen the bands for the theoretical futures price.

Short Selling The reverse cash-and-strategy trade requires the short selling
of the underlying. It is assumed in this strategy that the proceeds from the
short sale are received and reinvested. In practice, for individual inves-
tors, the proceeds are not received, and, in fact, the individual investor is
required to deposit margin (securities margin and not futures margin) to
short sell. For institutional investors, the underlying may be borrowed,
but there is a cost to borrowing. This cost of borrowing can be incorpo-
rated into the model by reducing the cash yield on the underlying. For strat-
egies applied to stock index futures, a short sale of the components stocks
in the index means that all stocks in the index must be sold simultaneously.
This may be difficult to do and therefore would widen the band for the
theoretical future price.

Known Deliverable Asset and Settlement Date In the two strategies to arbitrage
discrepancies between the theoretical futures price and the cash market price,
it is assumed that (1) only one asset is deliverable and (2) the settlement date
occurs at a known, fixed point in the future as explained in Chapter 20.

Deliverable Is a Basket of Securities Some futures contracts have as the under-
lying a basket of assets or an index. Stock index futures are the most obvious

example and we will describe the problems with pricing in such instances in
Chapter 20.

OPTIONS

We now turn to our second derivative contract, an option contract.

Basic Features of Options

An option is a contract in which the option seller grants the option buyer
the right to enter into a transaction with the seller to either buy or sell
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an underlying asset at a specified price on or before a specified date. The
specified price is called the strike price or exercise price and the specified
date is called the expiration date. The option seller grants this right in
exchange for a certain amount of money called the option premium or
option price.

The option seller is also known as the option writer, while the option
buyer is the option holder. The asset that is the subject of the option is called
the underlying. The underlying can be an individual stock, a stock index, a
bond, or even another derivative instrument such as a futures contract. The
option writer can grant the option holder one of two rights. If the right is to
purchase the underlying, the option is a call option. If the right is to sell the
underlying, the option is a put option.

An option can also be categorized according to when it may be exercised
by the buyer. This is referred to as the exercise style. A European option
can only be exercised at the expiration date of the contract. An American
option, in contrast, can be exercised any time on or before the expiration
date. An option that can be exercised before the expiration date but only on
specified dates is called a Bermuda option or an Atlantic option.

The terms of exchange are represented by the contract unit and are
standardized for most contracts.

The option holder enters into the contract with an opening transaction.
Subsequently, the option holder then has the choice to exercise or to sell the
option. The sale of an existing option by the holder is a closing sale.

Let’s use an illustration to demonstrate the fundamental option con-
tract. Suppose that Jack buys a call option for $3 (the option price) with the
following terms:

1. The underlying is one unit of asset ABC.

2. The exercise price is $100.

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

At any time up to and including the expiration date, Jack can decide to
buy from the writer of this option one unit of asset ABC, for which he will
pay a price of $100. If it is not beneficial for Jack to exercise the option,
he will not; we’ll explain shortly how he decides when it will be beneficial.
Whether Jack exercises the option or not, the $3 he paid for it will be kept
by the option writer. If Jack buys a put option rather than a call option, then
he would be able to sell asset ABC to the option writer for a price of $100.

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.
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The option buyer has substantial upside return potential, while the option
writer has substantial downside risk. We’ll investigate the risk/reward rela-
tionship for option positions later in this chapter.

Options, like other financial instruments, may be traded either on an
organized exchange or in the over-the-counter (OTC) market. The advan-
tages of an exchange-traded option are as follows. First, the exercise 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 interchangeability 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 transactions 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.

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 substantial downside risk.
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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 protect
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.?

Buying Call Options

The purchase of a call option creates a position referred to as a long call po-
sition. 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 purchases 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

2 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
purchased. 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
exercised. 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
seller has the opportunity to earn income from the proceeds of the option sale.
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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 purchasing 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. If 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 realize
a net profit from this position of $8.

Figure 6.2 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 6.2
will hold for all buyers of call options. The shape indicates that the maxi-
mum loss is the option price and that there is substantial upside potential.

FIGURE 6.2 Profits and Losses of a Call Option to Buy the Stock at $60. The inves-
tor 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 illustrate
the option seller’s (i.e., 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 mirror im-
age of the profit and loss profile of the long call position (the position 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. Figure 6.3 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 $2 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:

FIGURE 6.3 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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1. 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 $2 (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.

2. 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
$2.

3. Any price for Asset X that is less than $60 but greater than $58 will
result in a loss; exercising the put option, however, limits the loss to less
than the option price of $2. For example, suppose that the price is $59
at the expiration date. By exercising the option, the option buyer will
realize a loss of $1. This is because the buyer of the put option can sell
Asset X, purchased in the market for $59, to the writer for $60, real-
izing a gain of $1. Deducting the $2 cost of the option results in a loss
of $1.

4. At a $58 price for Asset X at the expiration date, the put buyer will
break even. The investor will realize a gain of $2 by selling Asset X to
the writer of the option for $60, offsetting the cost of the option ($2).

5. If Asset X’s price is below $58 at the expiration date, the long put posi-
tion (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 $12: a gain of $14 for exercising the put option less the $2 option
price.

The profit and loss profile for the long put position is shown in graphi-
cal form in Figure 6.4. As with all long option positions, the loss is limited
to the option price. The profit potential, however, is substantial: The theo-
retical 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,
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FIGURE 6.4 Profits and Losses of a Put Option to Sell the Stock at $60. The Inves-
tor Pays $2 for this Put Option.
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FIGURE 6.5 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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the loss would be as large as the exercise price less the option price. Figure
6.5 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.
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Basic Components of the Option Price

The option price is a reflection of the option’s intrinsic value and any ad-
ditional amount over its intrinsic value. The premium over intrinsic value is
often referred to as the time premium.

The Option Price

As with futures and forward contracts, the theoretical price of an option is
also derived based on arbitrage arguments. However, as will be explained,
the pricing of options is not as simple as the pricing of futures and forward
contracts.

Basic Components of the Option Price

The theoretical price of an option is made up of two components: the intrin-
sic value and a premium over intrinsic value.

Intrinsic Value The intrinsic value is the option’s economic value if it is
exercised immediately. If no positive economic value would result from
exercising immediately, the intrinsic value is zero. An option’s intrinsic value
is easy to compute given the price of the underlying and the strike price.

For a call option, the intrinsic value is the difference between the cur-
rent market price of the underlying and the strike price. If that difference is
positive, then the intrinsic value equals that difference; if the difference is
zero or negative, then the intrinsic value is equal to zero. For example, if the
strike price for a call option is $100 and the current price of the underlying
is $109, the intrinsic value is $9. That is, an option buyer exercising the
option and simultaneously selling the underlying would realize $109 from
the sale of the underlying, which would be covered by acquiring the under-
lying from the option writer for $100, thereby netting a $9 gain.

An option that has a positive intrinsic value is said to be in-the-money.
When the strike price of a call option exceeds the underlying’s market price,
it has no intrinsic value and is said to be out-of-the-money. An option for
which the strike price is equal to the underlying’s market price is said to
be at-the-money. Both at-the-money and out-of-the-money options have
intrinsic values of zero because it is not profitable to exercise them. Our call
option with a strike price of $100 would be (1) in the money when the mar-
ket price of the underlying is more than $100; (2) out of the money when
the market price of the underlying is less than $100, and (3) at the money
when the market price of the underlying is equal to $100.
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For a put option, the intrinsic value is equal to the amount by which the
underlying’s market price is below the strike price. For example, if the strike
price of a put option is $100 and the market price of the underlying is $935,
the intrinsic value is $5. That is, the buyer of the put option who simultane-
ously buys the underlying and exercises the put option will net $5 by exer-
cising. The underlying will be sold to the writer for $100 and purchased in
the market for $95. With a strike price of $100, the put option would be (1)
in the money when the underlying’s market price is less than $100; (2) out
of the money when the underlying’s market price exceeds $100; and (3) at
the money when the underlying’s market price is equal to $100.

Time Premium The time premium of an option, also referred to as the time
value of the option, is the amount by which the option’s market price exceeds
its intrinsic value. It is the expectation of the option buyer that at some time
prior to the expiration date changes in the market price of the underlying
will increase the value of the rights conveyed by the option. Because of this
expectation, the option buyer is willing to pay a premium above the intrinsic
value. For example, if the price of a call option with a strike price of $100
is $12 when the underlying’s market price is $104, the time premium of this
option is $8 ($12 minus its intrinsic value of $4). Had the underlying’s mar-
ket price been $95 instead of $104, then the time premium of this option
would be the entire $12 because the option has no intrinsic value. All other
things being equal, the time premium of an option will increase with the
amount of time remaining to expiration.

An option buyer has two ways to realize the value of an option posi-
tion. The first way is by exercising the option. The second way is to sell the
option in the market. In the first example above, selling the call for $12 is
preferable to exercising, because the exercise will realize only $4 (the intrin-
sic value), but the sale will realize $12. As this example shows, exercise
causes the immediate loss of any time premium. It is important to note that
there are circumstances under which an option may be exercised prior to the
expiration date. These circumstances depend on whether the total proceeds
at the expiration date would be greater by holding the option or exercising
and reinvesting any received cash proceeds until the expiration date.

Put-Call Parity Relationship

For a European put and a European call option with the same underlying,
strike price, and expiration date, there is a relationship between the price of
a call option, the price of a put option, the price of the underlying, and the
strike price. This relationship is known as the put-call parity relationship.
The relationship is:
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Put option price — Call option price = Present value of strike price
+ Present value of cash distribution - Price of underlying

Factors that Influence the Option Price

The factors that affect the price of an option include:

m Market price of the underlying.

m Strike price of the option.

= Time to expiration of the option.

m Expected volatility of the underlying over the life of the option.

m Short-term, risk-free interest rate over the life of the option.

= Anticipated cash payments on the underlying over the life of the option.

The impact of each of these factors may depend on whether (1) the
option is a call or a put, and (2) the option is an American option or a Euro-
pean option. Table 6.1 summarizes how each of the six factors listed above
affects the price of a put and call option. Here, we briefly explain why the
factors have the particular effects.

Market Price of the Underlying Asset The option price will change as the
price of the underlying changes. For a call option, as the underlying’s price
increases (all other factors being constant), the option price increases. The
opposite holds for a put option: As the price of the underlying increases, the
price of a put option decreases.

Strike Price  The strike price is fixed for the life of the option. All other factors
being equal, the lower the strike price, the higher the price for a call option.
For put options, the higher the strike price, the higher the option price.

TABLE 6.1 Summary of Factors that Affect the Price of an Option

Effect of an Increase of Factor On

Factor Call Price Put Price
Market price of underlying Increase Decrease
Strike price Decrease Increase
Time to expiration of option Increase Increase
Expected volatility Increase Increase
Short-term, risk-free interest rate Increase Decrease

Anticipated cash payments Decrease Increase
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Time to Expiration of the Option After the expiration date, an option has no
value. All other factors being equal, the longer the time to expiration of the
option, the higher the option price. This is because, as the time to expira-
tion decreases, less time remains for the underlying’s price to rise (for a call
buyer) or fall (for a put buyer), and therefore the probability of a favorable
price movement decreases. Consequently, as the time remaining until expi-
ration decreases, the option price approaches its intrinsic value.

Expected Volatility of the Underlying over the Life of the Option All other factors
being equal, the greater the expected volatility (as measured by the stan-
dard deviation or variance) of the underlying, the more the option buyer
would be willing to pay for the option, and the more an option writer would
demand for it. This occurs because the greater the expected volatility, the
greater the probability that the movement of the underlying will change so
as to benefit the option buyer at some time before expiration.

Short-Term, Risk-Free Interest Rate over the Life of the Option Buying the under-
lying requires an investment of funds. Buying an option on the same quan-
tity of the underlying makes the difference between the underlying’s price
and the option price available for investment at an interest rate at least as
high as the risk-free rate. Consequently, all other factors being constant,
the higher the short-term, risk-free interest rate, the greater the cost of buy-
ing the underlying and carrying it to the expiration date of the call option.
Hence, the higher the short-term, risk-free interest rate, the more attractive
the call option will be relative to the direct purchase of the underlying. As a
result, the higher the short-term, risk-free interest rate, the greater the price
of a call option.

Anticipated Cash Payments on the Underlying over the Life of the Option Cash pay-
ments on the underlying tend to decrease the price of a call option because
the cash payments make it more attractive to hold the underlying than to
hold the option. For put options, cash payments on the underlying tend to
increase the price.

Option Pricing Models

Earlier in this chapter, it was explained how the theoretical price of a futures
contract and forward contract can be determined on the basis of arbitrage
arguments. An option pricing model uses a set of assumptions and arbitrage
arguments to derive a theoretical price for an option. Deriving a theoretical
option price is much more complicated than deriving a theoretical futures
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or forward price because the option price depends on the expected volatility
of the underlying over the life of the option.

Several models have been developed to determine the theoretical price
of an option. The most popular one was developed by Fischer Black and
Myron Scholes (1973) for valuing European call options on common stock.
Because of the technical nature of this model, we describe it in the appendix
to this chapter.

SWAPS

A swap is an agreement whereby two parties (called counterparties) agree to
exchange periodic payments. The dollar amount of the payments exchanged
is based on some predetermined dollar principal, which is called the no-
tional 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 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.

Types of Swaps

The three types of swaps typically used by nonfinance corporations are
interest rate swaps, currency swaps, commodity swaps, and credit default
swaps. We illustrate these types of swaps in this section.

Interest Rate Swap

In an interest rate swap, the counterparties swap payments in the same cur-
rency 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 Cor-
poration the one-year LIBOR as 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
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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 treasurer
of Farm Equipment Corporation to use an interest rate swap. The motiva-
tion 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 counterparties
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. manu-
facturing 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 Electronics
Corporation for using a currency swap is difficult to appreciate because we
have not covered how a firm finances itself. Currency swaps are used by cor-
porations to raise funds outside of their home currency and then swap the
payments into their home currency. This allows a corporation 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 commodi-
ties 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 agree-
ment 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 barrels) and receives 1 million barrels of
crude oil.
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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.

Credit Default Swaps

A credit default swap (CDS) is an OTC derivative that permits the buying
and selling of credit protection against particular types of events that can
adversely affect the credit quality of a bond such as the default of the bor-
rower. Although it is referred to as a “swap,” it does not follow the general
characteristics of a swap described earlier. There are two parties: the credit
protection buyer and credit protection seller. Over the life of the CDS, the
protection buyer agrees to pay the protection seller a payment at specified
dates to insure against the impairment of the debt of a reference entity due
to a credit-related event. The reference entity is a specific issuer, say, Ford
Motor Company. The specific credit-related events are identified in the con-
tract that will trigger a payment by the credit protection seller to the credit
protection buyer are referred to as credit events. If a credit event does occur,
the credit protection buyer only makes a payment up to the credit event date
and makes no further payment. At this time, the protection buyer is obli-
gated to fulfill its obligation. The contract will call for the protection seller
to compensate for the loss in the value of the debt obligation. The specific
method for compensating the protection buyer is not important at this time
for this brief description of this derivative contract.

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 in-
struments 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 refer-
ence rate, one-year LIBOR. Since the notional amount is $100 million, Farm
Equip Corporation Manufacturing agrees to pay $9 million. 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 pay-
ment 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 deliv-
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ery. 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.

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 mar-
kets 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 trans-
action an entity can effectively establish a payoff equivalent to a package
of forward contracts. The forward contracts would each have to be negoti-
ated 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 (referred to as a premium), agrees to compensate the other if a
designated reference (such as a specified interest rate) is different from a
predetermined level. The party that will receive payment if the designated
reference differs from a predetermined 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 reference 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 designated refer-
ence 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.
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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 follows:

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 Com-
pany the difference between 8% (the exercise value) and LIBOR (the desig-
nated 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
here:

$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 under-
lying (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,
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designated reference) is less than the exercise 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.

SUMMARY

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. The two basic derivative instruments are
futures and forward contracts and options contracts.

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. A forward contract differs in
several important ways from a futures contract. In contrast to a futures con-
tract, 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 contract
may be difficult. 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).

For futures and forward contracts, the theoretical price can be derived
using arbitrage arguments. Specifically, a cash-and-carry trade can be imple-
mented to capture the arbitrage profit for an overpriced futures or forward
contract while a reverse cash-and-carry trade can be implemented to capture
the arbitrage profit for an underpriced futures for forward contract. The
basic model states that the theoretical futures price is equal to the cash mar-
ket price plus the net financing cost. The net financing cost, also called the
cost of carry, is the difference between the financing cost and the cash yield
on the underlying.

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 exer-
cise (strike) price by a stated date called the expiration date. The price
that the option buyer pays to the writer of the option is called the option
price or option premium. 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. The buyer
of an option cannot realize a loss greater than the option price, and has all
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the upside potential. By contrast, the maximum gain that the writer (seller)
of an option can realize is the option price; the writer is exposed to all the
downside risk.

The two components of the price of an option are the intrinsic value
and the time premium. The former is the economic value of the option if it
is exercised immediately, while the latter is the amount by which the option
price exceeds the intrinsic value. The option price is affected by six factors:
(1) the market price of the underlying; (2) the strike price of the option; (3)
the time remaining to the expiration of the option; (4) the expected volatility
of the underlying as measured by the standard deviation; (5) the short-term,
risk-free interest rate over the life of the option; and (6) the anticipated
cash payments on the underlying. It is the uncertainty about the expected
volatility of the underlying that makes valuing options more complicated
than valuing futures and forward contracts. There are various models for
determining the theoretical price of an option, the most well known being
the Black-Scholes model.

In a swap, the counterparties agree to exchange periodic payments. The
dollar amount of the payments exchanged is based on the notional principal
amount. Swaps typically used by nonfinance companies are interest rate
swaps, currency swaps, and commodity swaps. A swap has the risk/return
profile of a package of forward contracts.

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 interest rate or a commodity
price. A cap is equivalent to a package of call options; a floor is equivalent
to a package of put options.

APPENDIX: BLACK-SCHOLES OPTION PRICING MODEL

In the chapter, we explained the basic factors that affect the value of an
option, also referred to as the option price. The option price is a reflection
of the option’s intrinsic value and any additional amount over its intrinsic
value, called the time premium. In this appendix, we explain how the theo-
retical price of an option can be determined using a well-known financial
model, the Black-Scholes option pricing model.> This model is viewed by
many in the financial community as one of the path-breaking innovations
in financial management and analysis. We do not provide the details with

3 See Black and Scholes (1973).
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respect to how the model was derived by its developers, Myron Scholes and
Fischer Black. Rather, we will set forth the basics of the model.*

Theoretical Upper and Lower Values of an Option

By examining the features of an option and the value of its underlying asset,
we can determine the highest and lowest values that an option may take on.
These values are referred to as theoretical boundary conditions. The theo-
retical boundary conditions for the price of an option can be derived using
simple economic arguments. For example, it can be shown that the minimum
price for an American call option (i.e., an option that can be exercised at any
time up to and including the expiration date) is its intrinsic value. That is,

Call option price = maximum|0, Price of underlying — Strike price]

This expression says that the price of a call option will be greater than or
equal to either the difference between the current price of the underlying asset
and the strike price (intrinsic value) or zero, whichever is higher. Why zero?
Because the option holder can simply choose not to exercise the option.

The boundary conditions can be “tightened” by using arbitrage argu-
ments coupled with certain assumptions about the cash distribution of the
underlying asset. For example, when the underlying is common stock, the
cash distribution is the dividend payment.

The extreme case is an option pricing model that uses a set of assump-
tions to derive a single theoretical price for an option, rather than a range.
As we shall see below, deriving a theoretical option price is complicated
because the option price depends on the expected price volatility of the
value of the underlying asset over the life of the option.

Black-Scholes Option Pricing Model

Several models have been developed to determine the theoretical value of an
option. The most popular one was developed by Fischer Black and Myron
Scholes in 1973 for valuing European call options on common stock. Recall
that a European option is one that cannot be exercised prior to the expira-
tion date.

Basically, the idea behind the arbitrage argument in deriving the option
pricing model is that if the payoff from owning a call option can be repli-
cated by (1) purchasing the stock underlying the call option; and (2) bor-

4 Since the introduction of the Black-Scholes option pricing, there have been
numerous modifications and extensions of the model. We will not review these in
this appendix.
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rowing funds, then the price of the option will be (at most) the cost of creat-
ing the payoff replicating strategy.

By imposing certain assumptions (to be discussed later) and using arbi-
trage arguments, the Black-Scholes option pricing model computes the fair
(or theoretical) price of a European call option on a nondividend-paying
stock with the following equation:

C =SN(d,) - XeN(d,)
where

In(S/K)+ (r+0.55*)t
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standard deviation of the value of the underlying asset
N(.) = the cumulative probability density’

Notice that five of the factors that we indicated in the chapter that influ-
ence the price of an option are included in the formula. Anticipated cash
dividends are not included because the model is for a nondividend-paying
stock. In the Black-Scholes option pricing model, the direction of the influ-
ence of each of these factors is the same as stated in the chapter. Four of
the factors—strike price, price of underlying asset, time to expiration, and
risk-free rate—are easily observed. The standard deviation of the price of
the underlying asset must be estimated.

The option price derived from the Black-Scholes option pricing model
is “fair” in the sense that if any other price existed, it would be possible to
earn riskless arbitrage profits by taking an offsetting position in the underly-
ing asset. That is, if the price of the call option in the market is higher than

5 The value for N(.) is obtained from a normal distribution function that is tabulated
in most statistics textbooks or from spreadsheets that have this built-in function.
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that derived from the Black-Scholes option pricing model, an investor could
sell the call option and buy a certain quantity of the underlying asset. If the
reverse is true, that is, the market price of the call option is less than the
“fair” price derived from the model, the investor could buy the call option
and sell short a certain amount of the underlying asset. This process of hedg-
ing by taking a position in the underlying asset allows the investor to lock
in the riskless arbitrage profit.

To illustrate the Black-Scholes option pricing formula, assume the fol-
lowing values:

Strike price = $45

Time remaining to expiration= 183 days

Stock price = $47

Expected price volatility = standard deviation = 25%

Risk-free rate 10%

In terms of the values in the formula,

S = $47
K= $45
t = 0.5 (183 days/365, rounded)
s =0.25
r =0.10

Substituting these values into the Black-Scholes option pricing model, we
get

_ In($47 /$45) +[0.10 +0.5(0.25) 0.5

! 0.250.5

d, =0.6172-0.25V0.5 = 0.4404

d =0.6172

From a normal distribution table,
N(0.6172) = 0.7315 and N(0.4404) = 0.6702
Then
C = $47(0.7315) — $45(e *19009)(0.6702) = $5.69

Let’s look at what happens to the theoretical option price if the expected
price volatility is 40% rather than 25%. Then
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_ In($47/$45) +[0.10 +0.5(0.40)°[0.5

! 0.400.5

d, =0.4719-0.40v0.5 = 0.1891

d =04719

From a normal distribution table,
N(0.4719) = 0.6815 and N(0.1891) = 0.5750
Then
C = $47(0.6815) — $45(e *1900-9)(0.5750) = $7.42

Notice that the higher the assumed expected price volatility of the underly-
ing asset, the higher the price of a call option.

In Figure 6.A1, we show the option value as calculated from the Black-
Scholes option pricing model for different assumptions concerning (1) the
standard deviation, (2) the risk-free rate, and (3) the time remaining to expi-
ration. Notice that the option price varies directly with all three variables.
That is, (1) the lower (higher) the volatility, the lower (higher) the option
price; (2) the lower (higher) the risk-free rate, the lower (higher) the option
price; and, (3) the shorter (longer) the time remaining to expiration, the
lower (higher) the option price. All of this agrees with what we stated in this
chapter about the effect of a change in one of the factors on the price of a
call option.

Value of a Put Option

How do we determine the value of a put option? As explained in the chap-
ter, there is a relationship among the price of the underlying asset, the call
option price, and the put option price. This relationship, called the put-call
parity relationship, is given below for European options:

Put option price = Call option price + Present value of strike price

— Price of the underlying asset
Or, using the notation we used previously,
P=C+Xe"-S§

If there are cash distributions on the underlying asset (e.g., dividends), these
would be added to the right-hand side of this equation. The relationship is
approximately true for American options.
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FIGURE 6.A1 Comparison of Black-Scholes Call Option Prices Varying One Factor

at a Time

Base case:

Strike price = $45 Current stock price = $47
Time remaining to expiration = 183 days Risk-free rate = 10%

Expected price volatility = standard deviation = 25%
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If this relationship does not hold, arbitrage opportunities exist. That is,
portfolios consisting of long and short positions in the underlying asset and
related options that provide an extra return with (practical) certainty will
exist.

If we can calculate the fair value of a call option, the fair value of a put
with the same strike price and expiration on the same stock can be calcu-
lated from the put-call parity relationship.

Black-Scholes Option Pricing Model Assumptions

The relation between the value of an option and the five factors in the Black-
Scholes model are summarized in Table 6.A2. The Black-Scholes option
pricing model is based on several restrictive assumptions. These assump-
tions were necessary to develop the hedge to realize riskless arbitrage profits
if the market price of the call option deviates from the value obtained from
the model.

The Option is European The Black-Scholes option pricing model assumes
that the call option is a European call option. Because the model is for
a nondividend-paying stock, early exercise of an option will not be eco-
nomical because by selling rather than exercising the call option, the
option holder can recoup the option’s time premium.®

Variance of the Price of the Underlying The Black-Scholes model assumes that

the variance of the price of the underlying asset is (1) constant over the life
of the option and (2) known with certainty.

TABLE 6.A2 Relation Between Call and Put Option Features and the Value of an

Option

Relation to Call  Relation to Put
Factor Description Option Value Option Value
S Value of the underlying asset, S Direct relation Inverse relation
X Exercise price, X Inverse relation  Direct relation
7 Time value of money, r Direct relation Inverse relation
s Volatility of the value of the Direct relation Direct relation

underlying asset, s

¢ Time to maturity, ¢ Direct relation Direct relation

¢ An option pricing model called the “lattice model” can easily handle American call
options. For a description of this model, see Cox, Ross, and Rubinstein (1979).
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Stochastic Process Generating Stock Prices To derive an option pricing model,
an assumption is needed about the way the price of the underlying asset may
change over time. The Black-Scholes model is based on the assumption that
the price of the underlying asset is generated by one kind of stochastic (ran-
dom) process called a “diffusion process.” In a diffusion process, the underly-
ing asset’s price can take on any positive value, but when it moves from one
price to another, it must take on all values in between. That is, the stock price
does not jump from one stock price to another, skipping over interim prices.

Risk-Free Rate In deriving the Black-Scholes option pricing model, two
assumptions are made about the risk-free rate. First, it is assumed that the
interest rates for borrowing and lending are the same. Second, it is assumed
that the interest rate was constant and known over the life of the option.

Dividends The original Black-Scholes option pricing model is for a non-
dividend-paying stock. In the case of a dividend-paying stock, it may be
advantageous for the holder of the call option to exercise the option early.
To understand why, suppose that a stock pays a dividend such that if the call
option is exercised, dividends would be received prior to the option’s expira-
tion date. If the dividends plus the accrued interest earned from investing
the dividends from the time they are received until the expiration date are
greater than the option’s time premium, then it would be optimal to exercise
the option. In the case where dividends are not known with certainty, it will
not be possible to develop a model using arbitrage arguments.”

Taxes and Transaction Costs The Black-Scholes option pricing model ignores
taxes and transaction costs. The model can be modified to account for taxes,
but the problem is that there is not just one tax rate. Transaction costs
include both commissions and the bid-ask spreads for the underlying asset
and the option, as well as other costs associated with trading options.
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7

Asset Valuation: Basic Bond and
Stock Valuation Models

aluation is the process of determining the fair value of a financial asset.

The process is also referred to as “valuing” or “pricing” a financial asset.
The fundamental principle of valuation is that the value of any financial asset
is the present value of the expected cash flows. This principle applies regard-
less of the financial asset. Thus, the valuation of a financial asset involves
the following three steps: (1) estimate the expected cash flows; (2) determine
the appropriate interest rate or interest rates that should be used to discount
the cash flows; and (3) calculate the present value of the expected cash flows
using the interest rate or interest rates.

In this chapter, we apply the principles of valuation to value bonds
and common stock. In the appendix, we explain how convertible bonds
are valued.

It is important to remember that the user of any valuation model is
exposed to modeling risk. This is the risk that the output of the model is
incorrect because the assumptions on which it is based are incorrect. Conse-
quently, it is imperative that the results of a valuation model be stress-tested
for modeling risk by altering the assumptions.

VALUING BONDS

Valuation begins with the estimation of the cash flows. Cash flow is simply
the cash that is expected to be received at some time from an investment. In
the case of a bond, the cash flows consist of interest and principal repayment.
It does not make any difference whether the cash flow is interest income or
repayment of principal. The cash flows of a security are the collection of
each period’s cash flow. In the case of a simple bond that does not grant the
issuer or the bondholder the option to alter the maturity date or exchange
the bond for another type of financial instrument, the cash flows are easy to

221
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determine assuming that the issuer does not default. Such bonds that do not
contain such option-type features are referred to as option-free bonds. The
cash flows for an option-free bond is the periodic coupon payments and the
principal payments at the bond’s maturity date. Because most bonds issued
in the United States pay interest, referred to as the coupon payment, every
six month, the cash flows for an option-free bond are the semiannual cou-
pon payment and the principal payment at the maturity date.

Bond valuation becomes more difficult when either the issuer or bond-
holder have an option to either alter the maturity of the bond or to convert
the bond into another security. Bonds that have one or more such options
are referred to generically as bonds with embedded options. These bonds
include callable bond, putable bonds, and convertible bonds.! A callable
bond is a bond issue that grants the issuer the right to retire (that is, call)
the bond issue prior to the stated maturity date. A putable bond is a bond
issue that grants the bondholder the right to have the issuer retire the bond
issue prior to the stated maturity date. In the case of a convertible bond, the
bondholder has the right to convert the bond issue into the issuer’s common
stock. Moreover, all convertible bonds are callable and some are putable.

Although our discussion in this chapter is on bonds such Treasury and
corporate bonds, it is important to note that there are other sectors of the
bond market that have even more complex structures that make valuation
harder because of the difficulty of estimating the cash flows. For example,
a major sector of the bond market is the market for securities backed by
residential mortgage loans, called morigage-backed securities. The cash
flows for these securities are monthly and include the interest payment, the
scheduled principal repayment,?> and any amount in excess of the scheduled
principal repayment. It is this last component of a mortgage-backed securi-
ties’ cash flows—the payment in excess of the regularly scheduled principal
payment—that make it difficult to project cash flows. This component of
the cash flow is referred to as a prepayment. The right of the homeowners
whose mortgage loan is included in the pool of loans backing the mort-
gage-backed security to prepay their loan at any time in whole or in part is
an option. That option is effectively equivalent to the option in a callable
bond because the borrower will find it attractive to make prepayments when
mortgage rates in the market decline below the borrower’s loan rate.

! Qur description of bonds with embedded options considers only the most common
types. There are bonds that allow the investor or the bondholder to select the currency
in which the coupon and/or the principal may be repaid at the time of the payment.
Effectively, this is an option on currency.

2 Recall in Chapter 2 we explained the components of a loan repayment. The
scheduled principal repayment is called the amortization.
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In addition, there are securities that are backed by loans that are not
residential mortgage loans. These securities are referred to as asset-backed
securities. We discuss these securities when we describe asset securitization
in Chapter 12. The structure of these securities is difficult due to defaults
and potential prepayments, which cause uncertainty in the amount and tim-
ing of the cash flows. We will not discuss their valuation here.

A key factor determining whether the bond issuer in the case of a call-
able bond or the bondholder in the case of a putable bond would exercise
an option to alter the maturity date is the prevailing level of interest rates
relative to the bond’s coupon rate. Specifically, for a callable bond, if the
prevailing market rate that the issuer can realize by retiring the outstand-
ing bond issue and issuing a new bond issue is sufficiently below the out-
standing bond issue’s coupon rate, so as to justify the costs associated with
refunding the issue, the issuer is likely to call the issue. For a putable bond, if
the interest rate on comparable bonds in the market rises such that the value
of the putable bond falls below the value at which it must be repurchased by
the issuer (i.e., the put price), then the investor will put the issue.

What this means is that to properly estimate the cash flows of a bond
with an embedded option to alter the maturity date, it is necessary to
incorporate into the analysis how interest rates can change in the future
and how such changes affect the cash flows. This is done in bond valuation
models by introducing a parameter that reflects the expected volatility of
interest rates.

In the case of a convertible bond, the expected volatility of interest rates
is important to consider because the bond issue is callable. However, even
more important is the movement of the price of the issuer’s common stock.
So convertible bond valuation is even more complicated because of the dif-
ficulty of estimating the cash flows.

Determining the Appropriate Rate or Rates

Once the cash flows for a bond issue are estimated, the next step is to deter-
mine the appropriate interest rate. To do this, the investor must address the
following three questions:

1. What is the minimum interest rate the investor should require?

2. How much more than the minimum interest rate should the investor
require?

3. Should the investor require the same interest rate for each estimated
cash flow or a unique interest rate for each estimated cash flow?
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Minimum Interest Rate

The minimum interest rate that an investor should require is the yield avail-
able in the marketplace on a default-free cash flow. In the United States, this
is the yield on a U.S. Treasury security. This is one of the reasons that the
Treasury market is closely watched by market participants. The minimum
interest rate that investors want is referred to as the base interest rate. There
is not one base interest rate. There is a base interest rate for each maturity.

Premium Over the Base Interest Rate

The premium over the base interest rate on a Treasury security that inves-
tors will require reflects the additional risks the investor faces by acquiring a
security that is not issued by the U.S. government. We discussed these risks in
Chapter 5. This premium is called a risk premium or a spread over Treasuries.
Thus we can express the interest rate offered on a non-Treasury security as

Base interest rate + Risk premium
or equivalently,
Base interest rate + Spread

The factors that affect the spread include (1) the issuer’s perceived cred-
itworthiness; (2) any embedded options; (3) the taxability of the interest
received by investors; and (4) the expected liquidity of the security.

Perceived Creditworthiness of Issuer Default risk refers to the risk that the
issuer of a bond may be unable to make timely principal or interest pay-
ments. As explained in Chapter 19, most market participants rely primar-
ily on the nationally recognized statistical rating organizations (i.e., rating
agencies) to assess the default risk of an issuer. The spread between Trea-
sury securities and non-Treasury securities that are identical in all respects
except for quality is referred to as a quality spread or credit spread.

Inclusion of Options As explained earlier, it is not uncommon for an issue
to include a provision that gives the bondholder or the issuer an option
to take some action against the other party. The presence of an embedded
option has an effect on the spread of an issue relative to a Treasury security
and the spread relative to otherwise comparable maturity issues that do not
have an embedded option. In general, market participants will require a
larger spread to a comparable-maturity Treasury security for an issue with
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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 will
require a smaller spread to a comparable-maturity Treasury security for an
issue with an embedded option that is favorable to the investor (e.g., put
option or conversion option). In fact, for an issue with an option that is
favorable to an investor, the coupon rate may be less than that on a compa-
rable-maturity Treasury security.

Taxability 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
tax-exempt securities from taxation at the federal level. Most municipal
securities are tax-exempt securities. Because of the tax-exempt feature of
municipal bonds, the yield on a municipal bond is less than that on a Trea-
sury security with the same maturity.

Expected Liguidity of an Issue Bonds trade with different degrees of liquidity.
The greater the expected liquidity, the lower the yield that investors would
require. Treasury securities are the most liquid securities in the world. The
lower yield offered on Treasury securities relative to non-Treasury securi-
ties of the same maturity reflects the difference in liquidity.

Single or Multiple Interest Rates

For each cash flow estimated, the same interest rate can be used to calcu-
late the present value. Alternatively, it can be argued that each cash flow is
unique and, therefore, it may be more appropriate to value each cash flow
using an interest rate specific to that cash flow. In the traditional approach
to valuation discussed later, we will see that a single interest rate is used. In
the arbitrage-free valuation approach, multiple interest rates are used.

Discounting the Estimated Cash Flows

Given the estimated cash flows and the appropriate interest rate or interest
rates that should be used to discount the estimated cash flows, the final step
in the valuation process is to value the cash flows.

To illustrate, consider an option-free bond that matures in four years,
has a coupon rate of 10%, and has a maturity value of $100. For simplic-
ity, let’s assume for now that the bond pays interest annually, and the same
discount rate of 8% should be used to calculate the present value of each
cash flow. Then the cash flow for this bond is:
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Year Expected Cash Flow
1 $10
2 10
3 10
4 110

The present value of each cash flow is:

Year 1: Present value, = $101 =$9.2593
(1.08)

Year 2: Present value, = LOZ =$8.5734
(1.08)

Year 3: Present value, = $103 =$7.9383
(1.08)

Year 4: Present value, = $1104 =$80.8533
(1.08)

The value of this bond is then the sum of the present values of the four

cash flows. That is, the present value is $106.6243 ($9.2593 + $8.5734 +
$7.9383 + $80.8533).

Valuation Using Multiple Discount Rates

If instead of the same discount rate for each year, let’s suppose that the ap-
propriate discount rates are as follows: year 1, 6.8%; year 2, 7.2%; year 3,
7.6%; and year 4, 8%. Then the present value of each cash flow is:

Year 1: Present value, = $10 -=$9.3633
(1.068)

Year 2: Present value, = $10 - =$8.7018
(1.072)

Year 3: Present value, = LO} =$8.0272
(1.076)

Year 4: Present value, = S$110 _ $80.8533

(1.08)*
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The present value of this bond assuming the various discount rates is
$106.9456.

Valuing Semiannual Cash Flows

In our illustrations, we assumed that the coupon payments are paid once per
year. For most bonds, however, the payments are semiannual. This does not
introduce any complexities into the calculation. The procedure is to simply
adjust the coupon payments by dividing the annual coupon payment by 2
and adjust the discount rate by dividing the annual discount rate by 2. The
time period ¢ in the present value formula is treated in terms of six-month
periods rather than years.

For example, consider once again the four-year 10% coupon bond with
a maturity value of $100. The cash flow for the first 3.5 years is equal to
$5 ($10/2). The last cash flow is $105. If an annual discount rate of 8% is
used, the semiannual discount rate is 4%. The present value of each cash
flow is then:

Period 1: Present value, = i1 =$4.8077
(1.04)
) %5
Period 2: Present value, = > = $4.6228
(1.04)
) %
Period 3: Present value, = > = $4.4449
(1.04)
) %5
Period 4: Present value, = o= $4.2740
(1.04)
) %5
Period 5: Present value; = == $4.1096
(1.04)
) %5
Period 6: Present value, = o= $3.9516
(1.04)
) %5
Period 7: Present value, = = $3.7996
(1.04)
Period 8: Present value, = $1053 =$76.7225
(1.04)

The bond’s value is equal to $106.7327.
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Valuing a Zero-Goupon Bond

For a zero-coupon bond, there is only one cash flow—the maturity value.
The value of a zero-coupon bond that matures N years from now is

Maturity value
(1+i/2)™

For example, a five-year zero-coupon bond with a maturity value of
$100 discounted at an 8% interest rate is $67.5564

(f;(l)—ggo = $67.5564

Valuing a Bond between Goupon Payments

For coupon-paying bonds, a complication arises when we try to price a bond
between coupon payments. The amount that the buyer pays the seller in such
cases is the present value of the cash flow. But one of the cash flows, the very
next cash flow, encompasses two components as shown below (assuming the
buyer does not sell the bond prior to the next coupon payment date):

1. Interest earned by the seller.
2. Interest earned by the buyer.

Interest earned by seller  Interest earned by buyer

| > |« >
= > < »

Last coupon Settlement Next coupon
payment date date payment date

The interest earned by the seller is the interest that has accrued since the last
coupon payment was made and the settlement date. This interest is called
accrued interest. The buyer must compensate the seller for the accrued inter-
est. The buyer recovers the accrued interest when the next coupon payment
is received.

When the price of a bond is computed using the present value calcula-
tions described earlier, it is computed with accrued interest embodied in the
price. This price is referred to as the full price. (Some market participants
refer to it as the dirty price.) It is the full price that the buyer pays the seller.
From the full price, the accrued interest must be deducted to determine the
price of the bond, sometimes referred to as the clean price.

We will not show here how the present value formula is modified to
compute the full price when a bond is purchased between coupon periods.
However, many financial calculators and spreadsheets have built-in pro-
grams to handle this complexity.
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Traditional Approach to Valuation

The traditional approach to valuation has been to discount every cash flow
of a bond by the same interest rate (or discount rate). For example, consider
the three hypothetical 10-year Treasury securities shown in Table 7.1: a
12% coupon bond, an 8% coupon bond, and a zero-coupon bond. The
cash flows for each bond are shown in the table. Since the cash flows of all
three bonds are viewed as default free, the traditional practice is to use the
same discount rate to calculate the present value of all three securities and
use the same discount rate for the cash flow for each period. For the three
hypothetical bonds, suppose that the yield on a 10-year Treasury trading at
par value is 6.2169%. Then, the practice is to discount each cash flow using
a discount rate of 6.2169%.

TABLE7.1 Cash Flows for Three 10-Year Hypothetical Treasury Securities per
$100 of Par Value (each period is six months)

Coupon Rate

Period 12% 8% 0%
1 $6 $4 $0
2 6 4 0
3 6 4 0
4 6 4 0
N 6 4 0
6 6 4 0
7 6 4 0
8 6 4 0
9 6 4 0

10 6 4 0
11 6 4 0
12 6 4 0
13 6 4 0
14 6 4 0
15 6 4 0
16 6 4 0
17 6 4 0
18 6 4 0
19 6 4 0
20 106 104 100
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For a non-Treasury bond, a risk premium is added to the base interest
rate (the Treasury rate). The risk premium is the same regardless of when
a cash flow is to be received in the traditional approach. For a 10-year
non-Treasury security, suppose that 90 basis points is the appropriate risk
premium. Then all cash flows would be discounted at the base interest
rate of 6.2169% plus 100 basis points, or 7.2169%. Using the traditional
approach, the value of the 12%, 8%, and zero-coupon bonds would be
$133.66, $105.51, and $49.21, respectively.

The Arbitrage-Free Valuation Approach

The fundamental flaw of the traditional approach is that it views each se-
curity as the same package of cash flows. For example, consider a 10-year
U.S. Treasury bond with an 8% coupon rate. The cash flows per $100 of
par value would be 19 payments of $4 every 6 months and $104 for 20 six-
month periods from now. The traditional practice is to discount every cash
flow using the same interest rate.

The proper way to view the 10-year 8% coupon bond is as a package
of zero-coupon bonds. Each cash flow should be considered a zero-coupon
bond whose maturity value is the amount of the cash flow and whose matu-
rity date is the date that the cash flow is to be received. Thus, the 10-year
8% coupon bond should be viewed as 20 zero-coupon bonds. The reason
this is the proper way to value a bond is that it does not allow a market
participant to realize an arbitrage profit by taking apart or “stripping” a
security and selling off the stripped securities at a higher aggregate value
than it would cost to purchase the security in the market. This approach to
valuation is referred to as the arbitrage-free approach.

By viewing any financial asset as a package of zero-coupon bonds, a
consistent valuation framework can be developed. For example, under the
traditional approach to bond valuation, a 10-year zero-coupon bond would
be viewed as the same financial asset as a 10-year 8% coupon bond. View-
ing a financial asset as a package of zero-coupon bonds means that these
two bonds would be viewed as different packages of zero-coupon bonds and
valued accordingly.

We depict the difference between the traditional valuation approach
and the arbitrage-free approach in Table 7.2, in which we show how the
three bonds described in Table 7.1 should be valued. With the traditional
approach, the base interest rate for all three bonds is the yield on a 10-year
U.S. Treasury security. With the arbitrage-free approach, the base interest
rate for a cash flow is the theoretical rate that the U.S. Treasury would have
to pay if it issued a zero-coupon bond with a maturity date equal to the
maturity date of the estimated cash flow.
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TABLE7.2 Comparison of Traditional Approach and Arbitrage-Free Approach in
Valuing a Treasury Security (each period is six months)

Discount (base interest) Rate

Cash Flows For®

Period  Traditional Approach Arbitrage-Free Approach 12% 8% 0%
1 10-year Treasury rate 1-period Treasury spot rate $6 $4 $0
2 10-year Treasury rate 2-period Treasury spot rate 6 4 0
3 10-year Treasury rate 3-period Treasury spot rate 6 4 0
4 10-year Treasury rate 4-period Treasury spot rate 6 4 0
S 10-year Treasury rate S-period Treasury spot rate 6 4 0
6 10-year Treasury rate 6-period Treasury spot rate 6 4 0
7 10-year Treasury rate 7-period Treasury spot rate 6 4 0
8 10-year Treasury rate 8-period Treasury spot rate 6 4 0
9 10-year Treasury rate 9-period Treasury spot rate 6 4 0

10 10-year Treasury rate  10-period Treasury spot rate 6 4 0
11 10-year Treasury rate  11-period Treasury spot rate 6 4 0
12 10-year Treasury rate  12-period Treasury spot rate 6 4 0
13 10-year Treasury rate  13-period Treasury spot rate 6 4 0
14 10-year Treasury rate  14-period Treasury spot rate 6 4 0
15 10-year Treasury rate  15-period Treasury spot rate 6 4 0
16 10-year Treasury rate  16-period Treasury spot rate 6 4 0
17 10-year Treasury rate  17-period Treasury spot rate 6 4 0
18 10-year Treasury rate  18-period Treasury spot rate 6 4 0
19 10-year Treasury rate  19-period Treasury spot rate 6 4 0
20 10-year Treasury rate  20-period Treasury spot rate 106 104 100

@ Per $100 of par value.

Therefore, to implement the arbitrage-free approach, it is necessary to
determine the theoretical rate that the U.S. Treasury would have to pay to
issue a zero-coupon Treasury bond for each maturity. Another name used for
the zero-coupon Treasury rate is the Treasury spot rate. We will not discuss
the process for computing the spot rate in this chapter. Spot rates are available
from vendors of financial information such as Bloomberg and Reuters. The
spot rate for a Treasury security of some maturity is the base interest rate that
should be used to discount a default-free cash flow with the same maturity.

Valuation Using Treasury Spot Rates

For the purpose of the discussion to follow, we take the Treasury spot rate
for each maturity as given. To illustrate how Treasury spot rates are used to
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TABLE7.3 Determination of the Theoretical Value of an 8% 10-Year Treasury

Period Years Cash Flow ($)  Spot Rate (%)  Present Value ($)
1 0.5 4 3.0000 3.9409
2 1.0 4 3.3000 3.8712
3 1.5 4 3.5053 3.7968
4 2.0 4 3.9164 3.7014
S 2.5 4 4.4376 3.5843
6 3.0 4 4.7520 3.4743
7 3.5 4 4.9622 3.3694
8 4.0 4 5.0650 3.2747
9 4.5 4 5.1701 3.1791

10 5.0 4 5.2772 3.0828
11 5.5 4 5.3864 2.9861
12 6.0 4 5.4976 2.8889
13 6.5 4 5.6108 2.7916
14 7.0 4 5.6643 2.7055
15 7.5 4 5.7193 2.6205
16 8.0 4 5.7755 2.5365
17 8.5 4 5.8331 2.4536
18 9.0 4 5.9584 2.3581
19 9.5 4 6.0863 2.2631
20 10.0 104 6.2169 56.3828

Total $115.2619

value a Treasury security, we use the hypothetical Treasury spot rates shown
in the third column of Table 7.3 to value an 8% 10-year Treasury security.
The present value of each period’s cash flow is shown in the last column.
The sum of the present values is the theoretical value for the Treasury secu-
rity. For the 8% 10-year Treasury, it is $115.2619.

Credit Spreads and the Valuation of Non-Treasury Securities

The Treasury spot rates can be used to value any default-free security. The
value of a non-Treasury security is found by discounting the cash flows by
the Treasury spot rates (i.e., the base interest rates) plus a risk premium to
reflect the additional risks we noted earlier that are associated with investing
in a non-Treasury security.
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In practice, the spot rate used to discount the cash flow of a non-Trea-
sury security is the Treasury spot rate plus a constant credit spread. For
example, suppose the six-month Treasury spot rate is 3% and the 10-year
Treasury spot rate is 6%. Also, suppose that a suitable credit spread is 90
basis points. Then a 3.9% spot rate is used to discount a six-month cash
flow of a non-Treasury bond and a 6.9% discount rate to discount a 10-year
cash flow.

The drawback of this approach is that there is no reason to expect the
credit spread to be the same regardless of when the cash flow is expected to be
received. Instead, it might be expected that the credit spread increases with the
maturity of the bond. That is, there is a term structure for credit spreads.

Dealer firms typically construct a term structure for credit spreads for a
particular rating based on the input of traders. Generally, the credit spread
increases with maturity. This is a typical shape for the term structure of credit
spreads. In addition, the shape of the term structure is not the same for all
credit ratings. The lower the credit rating, the steeper the term structure.

When the credit zero spreads for a given issuer are added to the Trea-
sury spot rates, the resulting term structure is used to value bonds of issuers
of the same credit quality. This term structure is referred to as the bench-
mark spot rate curve or benchmark zero-coupon rate curve.

For example, Table 7.4 reproduces the Treasury spot rate curve in Table
7.3. Also shown in the table is a hypothetical credit spread for a non-Treasury
security. The resulting benchmark spot rate curve is in the next-to-the-last
column. This spot rate curve is used to value the securities of this issuer. This
is done in Table 7.4 for a hypothetical 8% 10-year issue for this issuer. The
theoretical value is $109.30835. Notice that the theoretical value is less than
that for an otherwise comparable Treasury security. The theoretical value for
an 8% 10-year Treasury is $115.2619 (see Table 7.3). The theoretical value
of the 12% and zero-coupon bonds using this same method are $139.0548
and $49.81585, respectively.

Valuing Bonds with Embedded Options

Thus far, the two approaches to valuation we have presented have dealt
with the valuation of option-free bonds. Thus, a Treasury security and an
option-free non-Treasury security can be valued using the procedures de-
scribed previously. More general valuation models handle bonds with em-
bedded options. Practitioners commonly use two models in such cases: the
lattice model and the Monte Carlo simulation model. The lattice model is
used to value callable bonds and putable bonds.? The Monte Carlo simula-

3 This lattice model for valuing bonds with embedded options was developed in
Kalotay, Williams, and Fabozzi (1993).
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TABLE7.4 Calculation of Theoretical Value of a Hypothetical 8% 10-Year
Non-Treasury Security Using Credit Term Structure

Cash Treasury Credit Benchmark  Present
Period Years Flow ($) Spot Rate (%) Spread (%) Spot (%) Value ($)
1 0.5 4 3.0000 0.20 3.2000 3.9375
2 1.0 4 3.3000 0.20 3.5000 3.8647
3 1.5 4 3.5053 0.25 3.7553 3.7848
4 2.0 4 3.9164 0.30 4.2164 3.6829
N 2.5 4 4.4376 0.35 4.7876 3.5586
6 3.0 4 4.7520 0.35 5.1020 3.4455
7 3.5 4 4.9622 0.40 5.3622 3.3317
8 4.0 4 5.0650 0.45 5.5150 3.2270
9 4.5 4 5.1701 0.45 5.6201 3.1275
10 5.0 4 5.2772 0.50 5.7772 3.0206
11 5.5 4 5.3864 0.55 5.9364 2.9128
12 6.0 4 5.4976 0.60 6.0976 2.8043
13 6.5 4 5.6108 0.65 6.2608 2.6955
14 7.0 4 5.6643 0.70 6.3643 2.5971
15 7.5 4 5.7193 0.75 6.4693 2.4996
16 8.0 4 5.7755 0.80 6.5755 2.4033
17 8.5 4 5.8331 0.85 6.6831 2.3081
18 9.0 4 5.9584 0.90 6.8584 2.2018
19 9.5 4 6.0863 0.95 7.0363 2.0966
20 10.0 104 6.2169 1.00 7.2169 51.8085

Total $109.3085

tion model is used to value mortgage-backed securities and certain types of
asset-backed securities.*

It is beyond the scope of this chapter to go into the details of these two
models. What is critical to understand is that these valuation models use
the principles of valuation described earlier in this chapter. Basically, these
models look at possible paths that interest rates can take in the future and
what the bond’s value would be on a given interest rate path. A bond’s value
is then an average of these possible interest rate path values.

4 See Fabozzi (1998).
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There are four features common to the binomial and Monte Carlo valu-
ation models. First, each model begins with the yield on Treasury securi-
ties and generates the Treasury spot rates. Second, each model makes an
assumption about the expected volatility of short-term interest rates. This
is a critical assumption in both models since it can significantly affect the
bond’s estimated value. Third, based on the volatility assumption, different
paths that the short-term interest rate can take are generated. Fourth, the
model is calibrated to the Treasury market. This means that if Treasury
issue is valued using the model, the model will produce the observed mar-
ket price.

VALUATION OF COMMON STOCK USING
DIVIDEND DISCOUNT VIODELS

There are various models that are used to value common stock. We do not
describe all of the models. Rather our focus is on models that are referred
to as dividend discount models. Dividends are cash payments made by a
corporation to its owners. Most dividend discount models use current divi-
dends, some measure of historical or projected dividend growth, and an
estimate of the required rate of return. Popular models include the basic
dividend discount model that assumes a constant dividend growth, and the
multiple-phase models, which include the two-stage dividend growth and
three-stage dividend growth models.

In this section, we discuss these dividend discount models and their lim-
itations. We begin with a review of the various ways to measure dividends
and then take a look at how dividends and stock prices are related.

Dividend Measures

Dividends are measured using three different measures:

m Dividends per share
m Dividend yield
= Dividend payout

The value of a share of stock today is the investors’ assessment of
today’s worth of future cash flows for each share. Because future cash flows
to shareholders are dividends, we need a measure of dividends for each
share of stock to estimate future cash flows per share. The dividends per
share is the dollar amount of dividends paid out during the period per share
of common stock:
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Dividends

Dividends per share =
P Number of shares outstanding

If a company has paid $600,000 in dividends during the period and
there are 1.5 million shares of common stock outstanding, then

$600,000

_ 2699999 _ ¢0.40 per sh
1,500,000 shares $0.40 per share

Dividends per share =

The company paid out 40 cents in dividends per common share during
this period.
The dividend yield, the ratio of dividends to price, is

Dividend yield = Annual cash dividends per share

Market price per share

The dividend yield is also referred to as the dividend-price ratio. Histori-
cally, the dividend yield for U.S. stocks has been a little less than 5% according
to a study by Campbell and Shiller (1998). In an exhaustive study of the rela-
tion between dividend yield and stock prices, Campbell and Shiller find that:

m There is a weak relation between the dividend yield and subsequent 10-
year dividend growth.

m The dividend yield does not forecast future dividend growth.

m The dividend yield predicts future price changes.

The weak relation between the dividend yield and future dividends may
be attributed to the effects of the business cycle on dividend growth. The
tendency for the dividend yield to revert to its historical mean has been ob-
served by researchers.

Another way of describing dividends paid out during a period is to state
the dividends as a portion of earnings for the period. This is referred to as
the dividend payout ratio:

Dividends
Earnings available to common shareholders

Dividend payout ratio =

If a company pays $360,000 in dividends and has earnings available to
common shareholders of $1.2 million, the payout ratio is 30%:

$360,000

————=0.30 or 30%
$1,200,000

Dividend payout ratio =

This means that the company paid out 30% of its earnings to shareholders.
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The proportion of earnings paid out in dividends varies by company
and industry. For example, the companies in the steel industry typically pay
out 25% of their earnings in dividends, whereas the electric utility compa-
nies pay out approximately 75% of their earnings in dividends.

If companies focus on dividends per share in establishing their divi-
dends (e.g., a constant dividends per share), the dividend payout will fluctu-
ate along with earnings. We generally observe that companies set the divi-
dend policy such that dividends per share grow at a relatively constant rate,
resulting in dividend payouts that fluctuate.

Dividends and Stock Prices

If an investor buys a common stock, he or she has bought shares that repre-
sent an ownership interest in the corporation. Shares of common stock are
a perpetual security—that is, there is no maturity. The investor who owns
shares of common stock has the right to receive a certain portion of any
dividends—but dividends are not a sure thing. Whether or not a corpora-
tion pays dividends is up to its board of directors—the representatives of
the common shareholders. Typically, we see some pattern in the dividends
companies pay: Dividends are either constant or grow at a constant rate.
But there is no guarantee that dividends will be paid in the future.

Preferred shareholders are in a similar situation as the common share-
holders. They expect to receive cash dividends in the future, but the pay-
ment of these dividends is up to the board of directors. There are, however,
three major differences between the dividends of preferred and common
shares. First, the dividends on preferred stock usually are specified at a fixed
rate or dollar amount, whereas the amount of dividends is not specified for
common shares. Second, preferred shareholders are given preference: Their
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 accumulate and are carried over to the next period. Therefore,
the dividends on preferred stock are more certain than those on common
shares.

It is reasonable to figure that what an investor pays for a share of stock
should reflect what he or she expects to receive from it—a return on the
investor’s investment. What an investor receives are cash dividends in the
future. How can we relate that return to what a share of common stock is
worth? Well, the value of a share of stock should be equal to the present
value of all the future cash flows an investor expects to receive from that
share. To value stock, therefore, an investor must project future cash flows,
which, in turn, means projecting future dividends. This approach to the
valuation of common stock is referred to the discounted cash flow approach
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and the models used are what we referred to earlier as dividend discount
models.

Basic Dividend Discount Models

As discussed, the basis for the dividend discount model (DDM) is simply the
application of present value analysis, which asserts that the fair price of an
asset is the present value of the expected cash flows. This model was first
suggested by Williams (1938). In the case of common stock, the cash flows
are the expected dividend payouts. The basic DDM model can be expressed
mathematically as

-_D b, .. (7.1)

+
(L+n) (L+n)

where

P = the fair value or theoretical value of the common stock
D, = the expected dividend for period ¢
7, = the appropriate discount or capitalization rate for period ¢

The dividends are expected to be received forever.
Practitioners rarely use the dividend discount model given by equation
(7.1). Instead, one of the DDMs discussed next is typically used.

The Finite Life General Dividend Discount Model

The DDM given by equation (7.1) can be modified by assuming a finite life
for the expected cash flows. In this case, the expected cash flows are the
expected dividend payouts and the expected sale price of the stock at some
future date. The expected sale price is also called the terminal price and is
intended to capture the future value of all subsequent dividend payouts.
This model is called the finite life general DDM and is expressed mathemati-
cally as
D D D P

P= L+ I _+.4 N__ 4 N (7.2)
(L+7) (+n) (7)Y (+n)"

where

P = the expected sale price (or terminal price) at the horizon period N
N = the number of periods in the horizon

and P, D, and r, are the same as defined above.
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Assuming a Constant Discount Rate

A special case of the finite life general DDM that is more commonly used in
practice is one in which it is assumed that the discount rate is constant. That
is, it is assumed each 7, is the same for all 2. Denoting this constant discount
rate by 7, equation (7.2) becomes

D D, . . Dy P,

P= L+ +

(7.3)
(1+n)" (1+7) (L+n)"  (1+n)"

Equation (7.3) is called the constant discount rate version of the finite life
general DDM. When practitioners use any of the DDM models presented in
this section, typically the constant discount rate version form is used.

Let’s illustrate the finite life general DDM assuming a constant discount
rate assuming each period is a year. Suppose that the following data are
determined for stock XYZ by a financial analyst:

D, =$2.00 D,=$220 D,=$2.30 D,=$2.55 D,=$2.65
P, =$26 N=35 r=0.10
Based on these data, the fair price of stock XYZ is

p-$200 $220 $230 $2.55  $265  $26.00 _ . coc

(1.10)  (1.10  (1.10)° (1.10)* (1.10) (1.10)°

Required Inputs

The finite life general DDM requires three forecasts as inputs to calculate
the fair value of a stock:

1. Expected terminal price (P,).
2. Dividends up to the assumed horizon (D, to D).
3. Discount rates (7, to 7,) or r (in the case of the constant discount rate

version).

Thus, the relevant question is, How accurately can these inputs be fore-
casted?

The terminal price is the most difficult of the three forecasts. Accord-
ing to theory, P, is the present value of all future dividends after N; that is,
D,.,D,.,,-..,D_. Also, the future discount rate (r,) must be forecasted. In
practice, forecasts are made of either dividends (D,) or earnings (E,) first,
and then the price P is estimated by assigning an “appropriate” require-

ment for yield, price-earnings ratio, or capitalization rate. Note that the
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present value of the expected terminal price P, /(1 + 7)N becomes very small
if N is very large.

The forecasting of dividends is “somewhat” easier. Usually, past history
is available, management can be queried, and cash flows can be projected
for a given scenario. The discount rate 7 is the required rate of return. Fore-
casting 7 is more complex than forecasting dividends, although not nearly as
difficult as forecasting the terminal price (which requires a forecast of future
discount rates as well). As noted before, in practice for a given company, r
is assumed to be constant for all periods and typically generated from the
capital asset pricing model (CAPM). As explained in the next chapter, the
CAPM provides the expected return for a company based on its systematic

risk (beta).

Assessing Relative Value

Given the fair price derived from a dividend discount model, the assessment
of the stock proceeds along the following lines. If the market price is below
the fair price derived from the model, the stock is undervalued or cheap. The
opposite holds for a stock whose market price is greater than the model-de-
rived price. In this case, the stock is said to be overvalued or expensive. A
stock trading equal to or close to its fair price is said to be fairly valued.

The DDM tells us the relative value but does not tell us when the price
of the stock should be expected to move to its fair price. That is, the model
says that based on the inputs generated by the analyst, the stock may be
cheap, expensive, or fair. However, it does not tell us that if it is mispriced
how long it will take before the market recognizes the mispricing and cor-
rects it. As a result, an investor may hold on to a stock perceived to be cheap
for an extended period of time and may underperform a benchmark during
that period.

While a stock may be mispriced, an investor must also consider how
mispriced it is in order to take the appropriate action (buy a cheap stock
and sell or sell short an expensive stock). This will depend on by how much
the stock is trading from its fair value and transaction costs. An investor
should also consider that a stock may look as if it is mispriced (based on the
estimates and the model), but this may be the result of estimates and the use
of these estimates in the model that may introduce error in the valuation.

Constant Growth Dividend Discount Model

If future dividends are assumed to grow at a constant rate (g) and a single
discount rate (r) is used, then the finite life general DDM assuming a con-
stant growth rate given by equation (7.3) becomes
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1 2 3 N
P:D0(1+g) +D0(1+g) +D()(1+g) +“.+D()(1+g) + PN (7.4)

(1+7) (1+7)? (1+7) (1+n)" (1"

and it can be shown that if N is assumed to approach infinity, equation (7.4)
is equal to
p=Dolltg) (7.5)
r-§

Equation (7.5) is called the constant growth dividend discount model (Gor-
don and Shapiro, 1956). An equivalent formulation for the constant growth
DDM is

p=—1 (7.6)

where D, is equal to D (1 + g).

Consider a company that currently pays dividends of $3.00 per share. If
the dividend is expected to grow at a rate of 3% per year and the discount
rate is 12%, what is the value of a share of stock of this company? Using
equation (7.5),

_ $3.00(1+0.03) _ $3.09

P =
0.12-0.03 0.09

=$34.33

If the growth rate for this company’s dividends is 5%, instead of 3%, the
current value is $45.00:

p= $3.00(1 +0.05) _ $3.15
0.12-0.05 0.07

=$45.00

Therefore, the greater the expected growth rate of dividends, the greater the
value of a share of stock.

In this last example, if the discount rate is 14% instead of 12% and the
growth rate of dividends is 3%, the value of a share of stock is

p= $3.00(1+0.03) _ $3.09

=$28.09
0.14-0.03 0.11

Therefore, the greater the discount rate, the lower the current value of a
share of stock.

Let’s apply the model as given by equation (7.5) to estimate the price of
three companies: Eli Lilly, Schering-Plough, and Wyeth Laboratories. The
discount rate for each company was estimated using the capital asset pric-
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ing model assuming (1) a market risk premium of 5% and (2) a risk-free
rate of 4.63%. The market risk premium is based on the historical spread
between the return on the market (often proxied with the return on the S&P
500 Index) and the risk-free rate. Historically, this spread has been approxi-
mately 5%. The risk-free rate is often estimated by the yield on U.S. Trea-
sury securities. At the end of 2006. 10-year Treasury securities were yielding
approximately 4.625%. We use 4.63% as an estimate for the purposes of
this illustration. The beta estimate for each company was obtained from the
Value Line Investment Survey: 0.9 for Eli Lilly, 1.0 for Schering-Plough and
Wyeth. The discount rate, 7, for each company based on the CAPM that we
describe in the next chapter is:

Eli-Lilly r=0.0463 + 0.9(0.05) = 9.125%
Schering-Plough 7 =0.0463 + 1.0(0.05) = 9.625%
Wyeth r=0.0463 + 1.0(0.05) = 9.625%

The dividend growth rate can be estimated by using the compounded
rate of growth of historical dividends.
The compound growth rate, g, is found using the following formula:

_( Lastdividend Uno. of years »
Starting dividend

This formula is equivalent to calculating the geometric mean of 1 plus the
percentage change over the number of years. Using time value of money
math, the 2006 dividend is the future value, the starting dividend is the
present value, the number of years is the number of periods; solving for the
interest rate produces the growth rate.

Substituting the values for the starting and ending dividend amounts
and the number of periods into the formula, we get:

1991 2006 Estimated Annual
Company Dividend Dividend Growth Rate
Eli-Lilly $0.50 $1.60 8.063%
Schering-Plough $0.16 $0.22 2.146%
Wyeth $0.60 $1.01 3.533%

The value of D , the estimate for g, and the discount rate 7 for each company
are summarized next:
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Current Estimated Annual Required

Company Dividend D, Growth Rate g Rate of Return
Eli-Lilly $1.60 8.063% 9.125%
Schering-Plough $0.22 2.146% 9.625%
Wyeth $1.01 3.533% 9.625%

Substituting these values into equation (7.5), we obtain

$1.60(1+0.08063) _ $1.729

= =$162.79
0.09125-0.08063 0.0162

Eli Lilly estimated price =

$0.022(1+0.02146) _ $0.225

= =$3.00
0.09625-0.02146  0.07479

Schering-Plough estimated price =

$1.01(1+0.03533) _ $1.046

= =$17.16
0.09625-0.03533  0.06092

Wyeth estimated price =

Comparing the estimated price with the actual price, we see that this
model does not do a good job of pricing these stocks:

Estimated Price at the Actual Price at the
Company End of 2006 End of 2006
Eli Lilly $162.79 $49.87
Schering-Plough $3.00 $23.44
Wyeth $17.16 $50.52

Notice that the constant growth DDM is considerably off the mark for all
three companies. The reasons include: (1) the dividend growth pattern for
none of the three companies appears to suggest a constant growth rate; and
(2) the growth rate of dividends in recent years has been much slower than
earlier years (and, in fact, negative for Schering-Plough after 2003), caus-
ing growth rates estimated from the long time periods to overstate future
growth. And this pattern is not unique to these companies.

Another problem that arises in using the constant growth rate model
is that the growth rate of dividends may exceed the discount rate, r. Con-
sider the following three companies and their dividend growth over the 16-
year period from 1991 through 2006, with the estimated required rates of
return:
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1991 2006 Estimated Estimated Required
Company Dividend  Dividend  Growth Rate g Rate of Return
Coca Cola $0.24 $1.24 11.70% 7.625%
Hershey $0.24 $1.03 10.198% 7.875%
Tootsie Roll $0.04 $0.31 14.627% 8.625%

For these three companies, the growth rate of dividends over the prior 16
years is greater than the discount rate. If we substitute the D (the 2006 divi-
dends), the g, and the r into equation (7.5), the estimated price at the end of
2006 is negative, which doesn’t make sense. Therefore, there are some cases
in which it is inappropriate to use the constant rate DDM.

The potential for misvaluation using the constant rate DDM is high-
lighted by Fogler (1988) in his illustration using ABC prior to its being taken
over by Capital Cities in 1985. He estimated the value of ABC stock to be
$53.88, which was less than its market price at the time (of $64) and less
than the $121 paid per share by Capital Cities.

Muitiphase Dividend Discount Models

The assumption of constant growth is unrealistic and can even be mislead-
ing. Instead, most practitioners modify the constant growth DDM by assum-
ing that companies will go through different growth phases. Within a given
phase, dividends are assumed to growth at a constant rate. Molodovsky,
May, and Chattiner (1965) were some of the pioneers in modifying the
DDM to accommodate different growth rates.

Two-Stage Growth Model

The simplest form of a multiphase DDM is the two-stage growth model. A
simple extension of equation (7.4) uses two different values of g. Referring to
the first growth rate as g, and the second growth rate as g, and assuming that
the first growth rate pertains to the next four years and the second growth
rate refers to all years following, equation (7.4) can be modified as

_Dy(1+g)' Dy(i+g)’  Dyi+g)’  Dyfi+g)’
(1+7) (1+7)* (1+7)° (1+7)*
+D0(1+g2)5 + D0(1+g2)6 +..
(L+7) (1+7)°

which simplifies to
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p_Dill+g) Dyl+g) Dyi+g) Dl+tg)

(1+7) (1+7)? (L+7) (L+7)" )

Because dividends following the fourth year are presumed to grow at a con-
stant rate g, forever, the value of a share at the end of the fourth year (that
is, P,) is dete.rmlne.d by using equation (7.5), substituting D (1 + g,)* for D
(because period 4 is the base period for the value at end of the fourth year)
and g, for the constant rate g:

_Dy+g) Dyd+g) Dyl+g) Dyl+g,)
(1+7) (1+7)° (1+7)° 1+
)

1 (D+g)(+g,
{(my‘[ -2, ﬂ 7

Suppose a company’s dividends are expected to grow at a 4% for the
next four years and then 8% thereafter. If the current dividend is $2.00 and
the discount rate is 12%,

$2.08 + $2.16 N $2.25 N $2.34
(1+0.12)"  (1+0.12> (1+0.12)° (1+0.12)*

{ L2 ﬂ=$46.87
1+0.12) \0.12-0.08

If this company’s dividends are expected to grow at the rate of 4% for-
ever, the value of a share is $26.00; if this company’s dividends are expected
to grow at the rate of 8% forever, the value of a share is $52.00. But because
the growth rate of dividends is expected to increase from 4% to 8% in four
years, the value of a share is between those two values, or $46.87.

As can be seen from this example, the basic valuation model can be
modified to accommodate different patterns of expected dividend growth.

Three-Stage Growth Model

The most popular multiphase model employed by practitioners appears
to be the three-stage DDM.’ This model assumes that all companies go
through three phases, analogous to the concept of the product life cycle. In
the growth phase, a company experiences rapid earnings growth as it pro-
duces new products and expands market share. In the transition phase the
company’s earnings begin to mature and decelerate to the rate of growth of

5 The formula for this model can be found in Sorensen and Williamson (1985).
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the economy as a whole. At this point, the company is in the maturity phase
in which earnings continue to grow at the rate of the general economy.

Different companies are assumed to be at different phases in the three-
phase model. An emerging growth company would have a longer growth
phase than a more mature company. Some companies are considered to
have higher initial growth rates and hence longer growth and transition
phases. Other companies may be considered to have lower current growth
rates and hence shorter growth and transition phases.

In the typical investment management organization, analysts supply the
projected earnings, dividends, growth rates for earnings, and dividend and
payout ratios using the fundamental security analysis described throughout
this book. The basis for the three-stage model is that the current information
on growth rates and the like are useful in determining the phase of the com-
pany and then the valuation model—whether one, two, or three—is applied
to value the company’s stock. Generally, the growth in the mature stage of
a company’s life cycle is assumed to be equal to the long-run growth rate
for the economy. As a generalization, approximately 25% of the expected
return from a company (projected by the DDM) comes from the growth
phase, 25% from the transition phase, and 50% from the maturity phase.
However, a company with high growth and low dividend payouts shifts the
relative contribution toward the maturity phase, while a company with low
growth and a high payout shifts the relative contribution toward the growth
and transition phases.

SUMMARY

Valuation is the process of determining the fair value of a financial asset.
The fundamental principle of valuation is that the value of any financial
asset is the present value of the expected cash flows. The valuation process
involves three steps: (1) estimating the expected cash flows; (2) determining
the appropriate interest rate or interest rates that should be used to discount
the cash flows; and (3) calculating the present value of the expected cash
flows. For option-free bonds, the cash flows can easily be determined assum-
ing that the issuer does not default. The difficulty in determining cash fl