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Preface

Financial management continues to change at a rapid pace. Advancements are occurring not
only in the theory of financial management but also in its real-world practice. One result has
been for financial management to take on a greater strategic focus, as managers struggle to
create value within a corporate setting. In the process of value creation, financial managers are
increasingly supplementing the traditional metrics of performance with new methods that
encourage a greater role for uncertainty and multiple assumptions. Corporate governance
issues, ethical dilemmas, conflicting stakeholder claims, a downsized corporate environment,
the globalization of finance, e-commerce, strategic alliances, the growth of outsourcing, and
a host of other issues and considerations now permeate the landscape of financial decision
making. It is indeed a time of both challenge and opportunity.

The purpose of the thirteenth edition of Fundamentals of Financial Management is to
enable you to understand the financial decision-making process and to interpret the impact
that financial decisions will have on value creation. The book, therefore, introduces you to the
three major decision-making areas in financial management: the investment, financing, and
asset management decisions.

We explore finance, including its frontiers, in an easy-to-understand, user-friendly man-
ner. Although the book is designed for an introductory course in financial management, it
can be used as a reference tool as well. For example, participants in management develop-
ment programs, candidates preparing for various professional certifications (e.g., Certified
Management Accountant and Chartered Certified Accountant), and practicing finance and
accounting professionals will find it useful. And, because of the extensive material available
through the text’s website (which we will discuss shortly), the book is ideal for web-based
training and distance learning.

There are many important changes in this new edition. Rather than list them all, we will
explain some essential themes that governed our revisions and, in the process, highlight some
of the changes. The institutional material — necessary for understanding the environment in
which financial decisions are made — was updated. The book continues to grow more inter-
national in scope. New sections, examples, and boxed features have been added throughout
the book that focus on the international dimensions of financial management. Attention was
also given to streamlining coverage and better expressing fundamental ideas in every chapter.

Chapter 1, The Role of Financial Management, has benefitted from an expanded discus-
sion of corporate social responsibility to include sustainability. A discussion of how “bonus
depreciation” works under the Economic Stimulus Act (ESA) of 2008 has been incorporated
into Chapter 2, The Business, Tax, and Financial Environments. (Note: While bonus
depreciation is a “temporary” situation in the US, it has been a recurring phenomenon.)
Chapter 6, Financial Statement Analysis, has benefitted from the addition of a discussion of
the push for “convergence” of accounting standards around the world. Accounts receivable
conversion (ARC), the Check Clearing for the 21* Century Act (Check 21), remote deposit
capture (RDC), and business process outsourcing (BPO) are all introduced in Chapter 9, Cash
and Marketable Securities Management.

Chapter 13, Capital Budgeting Techniques, has its discussion devoted to sensitivity analysis
expanded to address possible uncertainty surrounding a project’s initial cash outlay (ICO),
while Chapter 19, The Capital Market, introduces a host of new terms and concepts resulting
from recent SEC Securities Offering Reform.

In Chapter 20, Long-Term Debt, Preferred Stock, and Common Stock, an expanded dis-
cussion of “Proxies, e-Proxies, and Proxy Contests” is followed by new material devoted to
plurality voting, majority voting, and “modified” plurality voting procedures. In Chapter 21,

XXi



Preface

XXii

Term Loans and Leases, the reader is alerted to impending, and perhaps dramatic, changes in
lease accounting. Revisions to the recent changes in accounting treatment for mergers and
acquisitions are noted in Chapter 23, Mergers and Other Forms of Corporate Restructuring.
The last chapter of the book, which is devoted to International Financial Management, has
been updated and a number of new items have been added, including a discussion of Islamic
bonds (Sukuk).

Finally, we continued our efforts to make the book more “user friendly.” Many new boxed
items and special features appear to capture the reader’s interest and illustrate underlying
concepts. Many of these boxed features come from new, first-time contributors to the text —
Canadian Treasurer, Financial Executive, and Supply ¢& Demand Chain Executive magazines;
Financial Week newspaper; and BP p.l.c., Cameco Corporation, and Hermes Pensions
Management Limited.

Crae ote

The order of the chapters reflects one common sequence for teaching the course, but the
instructor may reorder many chapters without causing the students any difficulty. For
example, some instructors prefer covering Part 3, Tools of Financial Analysis and Planning,
before Part 2, Valuation. Extensive selected references at the ends of chapters give the reader
direct access to relevant literature utilized in preparing the chapters. The appendices at the
ends of some chapters invite the reader to go into certain topics in greater depth, but the
book’s continuity is maintained if this material is not covered.

A number of materials supplement the text. For the teacher, a comprehensive Instructor’s
Manual contains suggestions for organizing the course, answers to chapter questions, and
solutions to chapter problems. Another aid is a Test-Item File of extensive questions and
problems, prepared by Professor Gregory A. Kuhlemeyer, Carroll College. This supplement
is available as a custom computerized test bank (for Windows) through your Pearson or
Prentice Hall sales representative. In addition, Professor Kuhlemeyer has done a wonderful
job preparing an extensive collection of more than 1,000 Microsoft PowerPoint slides as
outlines (with examples) to go along with this text. The PowerPoint presentation graphics
are available for downloading off the following Pearson Education Companion Website:
www.pearsoned.co.uk/wachowicz. All text figures and tables are available as transparency
masters through the same web site listed above. Computer application software prepared
by Professor Al Fagan, University of Richmond, that can be used in conjunction with
end-of-chapter problems identified with a PC icon (shown in the margin), is available in
Microsoft Excel format on the same web site. The Companion Website also contains an
Online Study Guide by Professor Kuhlemeyer. Designed to help students familiarize them-
selves with chapter material, each chapter of the Online Study Guide contains a set of chapter
objectives, multiple-choice, true/false, and short answer questions, PowerPoint slides, and
Excel templates.

For the student, “self-correction problems” (i.e., problems for which step-by-step solutions
are found a few pages later) appear at the end of each chapter in the textbook. These are in
addition to the regular questions and problems. The self-correction problems allow students
to self-test their understanding of the material and thus provide immediate feedback on their
understanding of the chapter. Alternatively, the self-correction problems coupled with the
detailed solutions can be used simply as additional problem-solving examples.

Learning finance is like learning a foreign language. Part of the difficulty is simply learning
the vocabulary. Therefore, we provide an extensive glossary of more than 400 business terms
in two formats — a running glossary (appears alongside the textual material in the margins) and
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an end-of-book cumulative glossary. In addition, the Pearson Education Companion Website:
www.pearsoned.co.uk/wachowicz contains an online version of our glossary plus interactive
flashcards to test your knowledge of key terms and definitions in each chapter.

oo note §

We purposely have made limited use of Internet addresses (i.e., the address you type into
your browser window that usually begins “http://www.”) in the body of this text. Websites
are extremely transient — any website that we mention in print could change substantially,
alter its address, or even disappear entirely by the time you read this. Therefore, we use
our website to flag websites that should be of interest to you. We then constantly update our
web listings and check for any broken or dead links. We strongly encourage you to make use
of our text’s website as you read each chapter. Although the text’s website was created with
students uppermost in mind, we are pleased to report that it has found quite a following
among business professionals. In fact, the website has received favorable reviews in a
number of business publications, including the Financial Times newspaper, The Journal of
Accountancy, Corporate Finance, CFO Asia, and Strategic Finance magazines.

To help harness the power of the Internet as a financial management learning device,
students (and instructors) are invited to visit the text’s award-winning website, Wachowicz’s
Web World, web.utk.edu/~jwachowi/wacho_world.html. (Note: The Pearson website —
www.pearsoned.co.uk/wachowicz — also has a link to Wachowicz’s Web World.) This web-
site provides links to hundreds of financial management web sites grouped to correspond with
the major headings in the text (e.g., Valuation, Tools of Financial Analysis and Planning, and
so on). In addition, the website contains interactive true/false and multiple-choice quizzes (in
addition to those found on the Companion Website), and interactive web-based exercises.
Finally, PowerPoint slides and Microsoft Excel spreadsheet templates can be downloaded
from the website as well.

The authors are grateful for the comments, suggestions, and assistance given by a number
of business professionals in preparing this edition. In particular, we would like to thank
Jennifer Banner, Schaad Companies; Rebecca Flick, The Home Depot; Alice Magos, CCH,
Inc.; and Selena Maranjian, The Motley Fool. We further want to thank Ellen Morgan,
Pauline Gillett, Michelle Morgan, Angela Hawksbee and Flick Williams at Pearson and Helene
Bellofatto, Mary Dalton, Jane Ashley, and Sasmita Sinha, who helped with the production of
this edition. Finally, we would like to thank Jean Bellmans, Free University of Brussels for his
endorsement on the cover of this book.

We hope that Fundamentals of Financial Management, thirteenth edition, contributes to
your understanding of finance and imparts a sense of excitement in the process. You, the
reader, are the final judge. We thank you for choosing our textbook, and welcome your com-
ments and suggestions (please e-mail: jwachowi@utk.edu).

JAMES C. VAN HORNE Palo Alto, California
JOHN M. WACHOWICZ, JR. Knoxville, Tennessee
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After studying Chapter 1, you should be able to:

® Explain why the role of the financial manager
today is so important.

® Describe “financial management” in terms of
the three major decision areas that confront the
financial manager.

® Identify the goal of the firm and understand why
shareholders’ wealth maximization is preferred
over other goals.

® Understand the potential problems arising when
management of the corporation and ownership
are separated (i.e., agency problems).

® Demonstrate an understanding of corporate
governance.

® Discuss the issues underlying social responsibil-
ity of the firm.

® Understand the basic responsibilities of financial
managers and the differences between a “trea-
surer” and a “controller.”

Increasing shareholder value over time is the bottom line of every

move we make.

—ROBERTO GOIZUETA
Former CEO, The Coca-Cola Company



Part 1 Introduction to Financial Management

Introduction

What Is Financial Management?

Financial
management
Concerns the
acquisition, financing,
and management of
assets with some
overall goal in mind.

The financial manager plays a dynamic role in a modern company’s development. This has
not always been the case. Until around the first half of the 1900s financial managers pri-
marily raised funds and managed their firms’ cash positions — and that was pretty much it. In
the 1950s, the increasing acceptance of present value concepts encouraged financial managers
to expand their responsibilities and to become concerned with the selection of capital invest-
ment projects.

Today, external factors have an increasing impact on the financial manager. Heightened
corporate competition, technological change, volatility in inflation and interest rates, world-
wide economic uncertainty, fluctuating exchange rates, tax law changes, environmental
issues, and ethical concerns over certain financial dealings must be dealt with almost daily. As
a result, finance is required to play an ever more vital strategic role within the corporation.
The financial manager has emerged as a team player in the overall effort of a company to
create value. The “old ways of doing things” simply are not good enough in a world where
old ways quickly become obsolete. Thus today’s financial manager must have the flexibility
to adapt to the changing external environment if his or her firm is to survive.

The successful financial manager of tomorrow will need to supplement the traditional
metrics of performance with new methods that encourage a greater role for uncertainty
and multiple assumptions. These new methods will seek to value the flexibility inherent in
initiatives — that is, the way in which taking one step offers you the option to stop or continue
down one or more paths. In short, a correct decision may involve doing something today
that in itself has small value, but gives you the option to do something of greater value in
the future.

If you become a financial manager, your ability to adapt to change, raise funds, invest in
assets, and manage wisely will affect the success of your firm and, ultimately, the overall
economy as well. To the extent that funds are misallocated, the growth of the economy will be
slowed. When economic wants are unfulfilled, this misallocation of funds may work to the
detriment of society. In an economy, efficient allocation of resources is vital to optimal growth
in that economy; it is also vital to ensuring that individuals obtain satisfaction of their highest
levels of personal wants. Thus, through efficiently acquiring, financing, and managing assets,
the financial manager contributes to the firm and to the vitality and growth of the economy
as a whole.

Financial management is concerned with the acquisition, financing, and management of
assets with some overall goal in mind. Thus the decision function of financial management
can be broken down into three major areas: the investment, financing, and asset management
decisions.

@ Investment Decision

The investment decision is the most important of the firm’s three major decisions when it
comes to value creation. It begins with a determination of the total amount of assets needed
to be held by the firm. Picture the firm’s balance sheet in your mind for a moment. Imagine
liabilities and owners’ equity being listed on the right side of the balance sheet and its assets
on the left. The financial manager needs to determine the dollar amount that appears above
the double lines on the left-hand side of the balance sheet — that is, the size of the firm. Even
when this number is known, the composition of the assets must still be decided. For example,
how much of the firm’s total assets should be devoted to cash or to inventory? Also, the flip



Dividend-payout ratio
Annual cash dividends
divided by annual
earnings; or,
alternatively,
dividends per

share divided by
earnings per share.
The ratio indicates
the percentage of a
company’s earnings
that is paid out to
shareholders in cash.

The Goal of the Firm

Profit maximization
Maximizing a firm’s
earnings after
taxes (EAT).

Earnings per share
(EPS) Earnings after
taxes (EAT) divided
by the number of
common shares
outstanding.

1 The Role of Financial Management

side of investment — disinvestment — must not be ignored. Assets that can no longer be
economically justified may need to be reduced, eliminated, or replaced.

e Financing Decision

The second major decision of the firm is the financing decision. Here the financial manager
is concerned with the makeup of the right-hand side of the balance sheet. If you look at the
mix of financing for firms across industries, you will see marked differences. Some firms
have relatively large amounts of debt, whereas others are almost debt free. Does the type of
financing employed make a difference? If so, why? And, in some sense, can a certain mix
of financing be thought of as best?

In addition, dividend policy must be viewed as an integral part of the firm’s financing
decision. The dividend-payout ratio determines the amount of earnings that can be retained
in the firm. Retaining a greater amount of current earnings in the firm means that fewer
dollars will be available for current dividend payments. The value of the dividends paid to
stockholders must therefore be balanced against the opportunity cost of retained earnings lost
as a means of equity financing.

Once the mix of financing has been decided, the financial manager must still determine
how best to physically acquire the needed funds. The mechanics of getting a short-term loan,
entering into a long-term lease arrangement, or negotiating a sale of bonds or stock must be
understood.

e Asset Management Decision

The third important decision of the firm is the asset management decision. Once assets
have been acquired and appropriate financing provided, these assets must still be managed
efficiently. The financial manager is charged with varying degrees of operating responsibility
over existing assets. These responsibilities require that the financial manager be more con-
cerned with the management of current assets than with that of fixed assets. A large share
of the responsibility for the management of fixed assets would reside with the operating
managers who employ these assets.

Efficient financial management requires the existence of some objective or goal, because
judgment as to whether or not a financial decision is efficient must be made in light of some
standard. Although various objectives are possible, we assume in this book that the goal of
the firm is to maximize the wealth of the firm’s present owners.

Shares of common stock give evidence of ownership in a corporation. Shareholder wealth
is represented by the market price per share of the firm’s common stock, which, in turn, is a
reflection of the firm’s investment, financing, and asset management decisions. The idea is
that the success of a business decision should be judged by the effect that it ultimately has on
share price.

@ Value Creation

Frequently, profit maximization is offered as the proper objective of the firm. However,
under this goal a manager could continue to show profit increases by merely issuing stock and
using the proceeds to invest in Treasury bills. For most firms, this would result in a decrease
in each owner’s share of profits — that is, earnings per share would fall. Maximizing earnings
per share, therefore, is often advocated as an improved version of profit maximization.
However, maximization of earnings per share is not a fully appropriate goal because it does
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What Companies Say About Their Corporate Goal

“Creating superior shareholder value is our top
priority.”

Source: Associated Banc-Corp 2006 Annual Report.

“The Board and Senior Management recognize their
responsibility to represent the interests of all share-

holders and to maximize shareholder value.”
Source: CLP Holdings Limited, the parent company of the China
Light & Power Group, Annual Report 2006.

“FedEx’s main responsibility is to create shareholder
value.”

Source: FedEx Corporation, SEC Form Def 14A for the period
ending 9/25/2006.

... we [the Board of Directors] are united in our goal to
ensure McDonald’s strives to enhance shareholder value.”
Source: McDonald’s Corporation 2006 Annual Report.

“The desire to increase shareholder value is what drives
our actions.”

Source: Philips Annual Report 2006.

... the Board of Directors plays a central role in the
Company’s corporate governance system; it has the
power (and the duty) to direct Company business, pur-
suing and fulfilling its primary and ultimate objective of

creating shareholder value.”
Source: Pirelli & C. SpA. Milan Annual Report 2006.

not specify the timing or duration of expected returns. Is the investment project that will pro-
duce a $100,000 return five years from now more valuable than the project that will produce
annual returns of $15,000 in each of the next five years? An answer to this question depends
on the time value of money to the firm and to investors at the margin. Few existing stock-
holders would think favorably of a project that promised its first return in 100 years, no
matter how large this return. Therefore our analysis must take into account the time pattern
of returns.

Another shortcoming of the objective of maximizing earnings per share — a shortcoming
shared by other traditional return measures, such as return on investment — is that risk is not
considered. Some investment projects are far more risky than others. As a result, the prospec-
tive stream of earnings per share would be more risky if these projects were undertaken. In
addition, a company will be more or less risky depending on the amount of debt in relation
to equity in its capital structure. This financial risk also contributes to the overall risk to the
investor. Two companies may have the same expected earnings per share, but if the earnings
stream of one is subject to considerably more risk than the earnings stream of the other, the
market price per share of its stock may well be less.

Finally, this objective does not allow for the effect of dividend policy on the market price
of the stock. If the only objective were to maximize earnings per share, the firm would never
pay a dividend. It could always improve earnings per share by retaining earnings and invest-
ing them at any positive rate of return, however small. To the extent that the payment of
dividends can affect the value of the stock, the maximization of earnings per share will not be
a satisfactory objective by itself.

For the reasons just given, an objective of maximizing earnings per share may not be the
same as maximizing market price per share. The market price of a firm’s stock represents the
focal judgment of all market participants as to the value of the particular firm. It takes into
account present and expected future earnings per share; the timing, duration, and risk of these
earnings; the dividend policy of the firm; and other factors that bear on the market price of
the stock. The market price serves as a barometer for business performance; it indicates how
well management is doing on behalf of its shareholders.

Management is under continuous review. Shareholders who are dissatisfied with manage-
ment performance may sell their shares and invest in another company. This action, if taken
by other dissatisfied shareholders, will put downward pressure on market price per share.
Thus management must focus on creating value for shareholders. This requires management
to judge alternative investment, financing, and asset management strategies in terms of their
effect on shareholder value (share price). In addition, management should pursue product-
market strategies, such as building market share or increasing customer satisfaction, only if
they too will increase shareholder value.



Agent(s) Individual(s)
authorized by another
person, called the
principal, to act on
the latter’s behalf.

Agency (theory)

A branch of
economics relating
to the behavior of
principals (such as
owners) and their
agents (such as
managers).

Corporate social
responsibility (CSR) A
business outlook that
acknowledges a firm’s
responsibilities to its
stakeholders and the
natural environment.

Stakeholders All
constituencies with a
stake in the fortunes
of the company. They
include shareholders,
creditors, customers,
employees, suppliers,
and local and
international
communities in which
the firm operates.

Sustainability
Meeting the needs of
the present without
compromising the
ability of future
generations to meet
their own needs.

1 The Role of Financial Management

e Agency Problems

It has long been recognized that the separation of ownership and control in the modern
corporation results in potential conflicts between owners and managers. In particular, the
objectives of management may differ from those of the firm’s shareholders. In a large cor-
poration, stock may be so widely held that shareholders cannot even make known their
objectives, much less control or influence management. Thus this separation of ownership
from management creates a situation in which management may act in its own best interests
rather than those of the shareholders.

We may think of management as the agents of the owners. Shareholders, hoping that the
agents will act in the shareholders’ best interests, delegate decision-making authority to them.
Jensen and Meckling were the first to develop a comprehensive theory of the firm under
agency arrangements.' They showed that the principals, in our case the shareholders, can
assure themselves that the agents (management) will make optimal decisions only if appro-
priate incentives are given and only if the agents are monitored. Incentives include stock
options, bonuses, and perquisites (“perks,” such as company automobiles and expensive
offices), and these must be directly related to how close management decisions come to
the interests of the shareholders. Monitoring is done by bonding the agent, systematically
reviewing management perquisites, auditing financial statements, and limiting management
decisions. These monitoring activities necessarily involve costs, an inevitable result of the
separation of ownership and control of a corporation. The less the ownership percentage
of the managers, the less the likelihood that they will behave in a manner consistent with
maximizing shareholder wealth and the greater the need for outside shareholders to monitor
their activities.

Some people suggest that the primary monitoring of managers comes not from the
owners but from the managerial labor market. They argue that efficient capital markets
provide signals about the value of a company’s securities, and thus about the performance
of its managers. Managers with good performance records should have an easier time finding
other employment (if they need to) than managers with poor performance records. Thus, if
the managerial labor market is competitive both within and outside the firm, it will tend to
discipline managers. In that situation, the signals given by changes in the total market value
of the firm’s securities become very important.

e Corporate Social Responsibility (CSR)

Maximizing shareholder wealth does not mean that management should ignore corporate
social responsibility (CSR), such as protecting the consumer, paying fair wages to employees,
maintaining fair hiring practices and safe working conditions, supporting education, and
becoming involved in such environmental issues as clean air and water. It is appropriate for
management to consider the interests of stakeholders other than shareholders. These stake-
holders include creditors, employees, customers, suppliers, communities in which a company
operates, and others. Only through attention to the legitimate concerns of the firm’s various
stakeholders can the firm attain its ultimate goal of maximizing shareholder wealth.

Over the last few decades sustainability has become a growing focus of many corporate
social responsibility efforts. In a sense, corporations have always been concerned with their
ability to be productive, or sustainable, in the long term. However, the concept of sustain-
ability has evolved to such an extent that it is now viewed by many businesses to mean
meeting the needs of the present without compromising the ability of future generations to
meet their own needs. Therefore, more and more companies are being proactive and taking
steps to address issues such as climate change, oil depletion, and energy usage.

'Michael C. Jensen and William H. Meckling, “Theory of the Firm: Managerial Behavior, Agency Costs and
Ownership Structure,” Journal of Financial Economics 3 (October 1976), 305-360.



Part 1 Introduction to Financial Management

Virtue Rewarded

CFOM

Companies are suddenly discovering the profit poten-
tial of social responsibility.

hen Al Gore, the former US vice president, shows
Wup at Wal-Mart headquarters, you have to wonder
what’s going on. As it turns out, Gore was invited to visit
the retailer in July to introduce a screening of his docu-
mentary about global warming, An Inconvenient Truth.
An odd-couple pairing — Gore and a company known
for its giant parking lots? Certainly. But also one of the
many recent signs that “corporate social responsibility”,
once seen as the purview of the hippie fringe, has gone
mainstream.

In the 1970s and 1980s, companies like Ben & Jerry’s
and The Body Shop pushed fair-labor practices and
environmental awareness as avidly and effectively as
Cherry Garcia ice cream and cocoa-butter hand cream.
They were widely admired but rarely imitated.

Today, more than 1,000 companies in 60 countries
have published sustainability reports proclaiming their
concern for the environment, their employees, and their
local communities. Giant corporations from BP to
General Electric have launched marketing campaigns
emphasizing their focus on alternative energy. Wal-Mart,
too, has announced new environmental goals — hence
the Gore visit. The retailer has pledged to increase the
efficiency of its vehicle fleet by 25% over the next three
years, cut the amount of energy used in its stores by at
least 25%, and reduce solid waste from US stores by the
same amount.

Changing expectations

The sudden burst of idealism can be traced to several
sources. First among them: the wave of corporate scan-
dals. “Enron was sort of the tipping point for many
CEOs and boards. They realized that they were going to

continue to be the subject of activist, consumer, and
shareholder focus for a long time,” says Andrew Savitz,
author of The Triple Bottom Line and a former partner in
PricewaterhouseCoopers’s sustainability practice. “People
are now very interested in corporate behavior of all kinds.”

Second, thanks to the internet, everyone has rapid
access to information about that behavior. Word of an
oil spill or a discrimination lawsuit can spread worldwide
nearly instantly. “If you had a supplier using child
labor or dumping waste into a local river, that used to be
pretty well hidden,” says Andrew Winston, director of
the Corporate Environmental Strategy project at Yale
University and co-author of Green to Gold. “Now, some-
one walks by with a camera and blogs about it.”

Real concerns about resource constraints, driven by
the rising costs of such crucial commodities as steel
and oil, are a third factor spurring executives to action.
Wal-Mart chief Lee Scott has said he discovered that by
packaging just one of the company’s own products in
smaller boxes, he could dramatically cut down its dis-
tribution and shipping costs, reducing energy use at the
same time. Such realizations have driven the company’s
re-examination of its packaging and fleet efficiency.

Critics of corporate social responsibility, or CSR, have
long held that the business of business is strictly to
increase profits, a view set forth most famously by the
economist Milton Friedman. Indeed, in a recent survey
of senior executives about the role of business in society,
most respondents “still fall closer to Milton Friedman
than to Ben & Jerry,” says Bradley Googins, executive
director of Boston College’s Center for Corporate
Citizenship, which conducted the survey. “But they see
the Milton Friedman school as less and less viable today,”
due to the change in expectations of business from nearly
every stakeholder group. In a study conducted by the
center in 2005, more than 80% of executives said social
and environmental issues were becoming more impor-
tant to their businesses.

“This debate is over,” says Winston. “The discussion
now is about how to build these intangibles into the
business.”

Source: Adapted from Kate O’Sullivan, “Virtue Rewarded,” CFO Asia (November 2006), pp. 58—63. (www.cfoasia.com) © 2007 by CFO
Publishing Corporation. Used by permission. All rights reserved.

Many people feel that a firm has no choice but to act in socially responsible ways. They
argue that shareholder wealth and, perhaps, the corporation’s very existence depend on its
being socially responsible. Because the criteria for social responsibility are not clearly defined,
however, formulating consistent policies is difficult. When society, acting through various



1 The Role of Financial Management

Sustainability: Why CFOs Need to Pay Attention

TMAC

TREASURY MANKGEMENT ASSOCIATION OF CANADA
L'ASSOCEATION DE GESTION DE TRESORERIE D4 CANADA

No longer just the right thing to do, sustainability can
affect an organization’s reputation, brand and long-
term profitability.

he surging interest in sustainable developments is

driven by the recognition that corporations, more
than any other organizations (including national govern-
ments), have the power, the influence over financial,
human and natural resources, the means and arguably
the responsibility to promote a corporate agenda that
considers not only the economics of growth but also the
health of the environment and society at large.

Most early sustainability efforts fell under the
umbrella of corporate social responsibility, which cor-
porations practiced with a sense that it was the right
thing to do. The concept has changed since then, and its
evolution has serious implications for the way financial
professionals do their work. Sustainability has emerged
as a business strategy for maintaining long-term growth
and performance and to satisfy corporate obligations
to a range of stakeholders including shareholders.

As they should, profit-oriented corporations priori-
tize their fiduciary responsibilities and consider mainly
the effects of their decisions on their direct shareholders.
The interests and values of other stakeholders and the
wider society affected by their actions often take lower or
no priority.

Under the principles of sustainability, a negative
impact on stakeholder values becomes a cost to a cor-
poration. The cost is usually defined as the expenditure
of resources that could be used to achieve something else
of equal or greater value. Customarily, these costs
have remained external to the organization and never
make their way onto an income statement. They may
include the discharge of contaminants and pollutants
into the environment and other abuses of the public
good.

Now these costs have begun to appear in corporate
financial statements through so-called triple-bottom-
line accounting. This accounting approach promotes the
incorporation into the income statement of not only
tangible financial costs but also traditionally less tan-
gible environmental and social costs of doing business.
Organizations have practiced such green accounting
since the mid-1980s, as they recognize that financial
indicators alone no longer adequately identify and com-
municate the opportunities and risks that confront them.
These organizations understand that failure in non-
financial areas can have a substantial impact on share-
holder value. Non-financial controversy has dogged
companies such as Royal Dutch/Shell (Brent Spar sink-
ing and Niger River delta operations), Talisman Energy
Inc. (previous Sudan investments) and Wal-Mart Stores
Inc. (labor practices).

To corporations, sustainability presents both a stick
and a carrot. The stick of sustainability takes the form of
a threat to attracting financing. Investors, particularly
institutions, now ask more penetrating questions about
the long-term viability of the elements in their portfolios.
If a company cannot demonstrate that it has taken
adequate steps to protect itself against long-term non-
financial risks, including risks to its reputation and
brand, it may become a much less attractive asset to
investors. Lenders, too, increasingly look at sustainability
in their assessment of their debt portfolios.

The carrot of sustainability comes in a variety of
forms. Carbon-management credits are becoming a
source of income for some companies. Younger con-
sumers are increasingly green-minded, screening their
investment and consumption choices by filtering out less
socially and environmentally responsibly organizations.

Organizations can learn how to account more com-
pletely for environmental and social issues and then
define, capture and report on these non-financial indica-
tors as part of their performance measurement. In the
process, they can uncover new ways to safeguard their
reputation, build trust among stakeholders, consolidate
their license to operate and ultimately enhance their
growth and profitability.

Source: James Hartshorn, “Sustainability: Why CFOs Need to Pay Attention,” Canadian Treasurer (22 June/July 2006), p. 15. (www.tmac.ca)
Used by permission. All rights reserved.

representative bodies, establishes the rules governing the trade-offs between social goals, envi-
ronmental sustainability, and economic efficiency, the task for the corporation is clearer. We
can then view the company as producing both private and social goods, and the maximiza-
tion of shareholder wealth remains a viable corporate objective.
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Corporate Governance

Corporate
governance The
system by which
corporations are
managed and
controlled. It
encompasses

the relationships
among a company’s
shareholders, board
of directors, and
senior management.

Sarbanes-Oxley

Act of 2002 (SOX)
Addresses, among
other issues,
corporate governance,
auditing and
accounting, executive
compensation, and
enhanced and timely
disclosure of
corporate information.

Public Company
Accounting Oversight
Board (PCAOB)
Private-sector,
nonprofit corporation,
created by the
Sarbanes-Oxley Act
of 2002 to oversee
the auditors of public
companies in order to
protect the interests
of investors and
further the public
interest in the
preparation of
informative, fair,

and independent
audit reports.

Corporate governance refers to the system by which corporations are managed and con-
trolled. It encompasses the relationships among a company’s shareholders, board of directors,
and senior management. These relationships provide the framework within which corporate
objectives are set and performance is monitored. Three categories of individuals are, thus,
key to corporate governance success: first, the common shareholders, who elect the board of
directors; second, the company’s board of directors themselves; and, third, the top executive
officers led by the chief executive officer (CEO).

The board of directors — the critical link between shareholders and managers — is poten-
tially the most effective instrument of good governance. The oversight of the company is
ultimately their responsibility. The board, when operating properly, is also an independent
check on corporate management to ensure that management acts in the shareholders’ best
interests.

@ The Role of the Board of Directors

The board of directors sets company-wide policy and advises the CEO and other senior
executives, who manage the company’s day-to-day activities. In fact, one of the board’s most
important tasks is hiring, firing, and setting of compensation for the CEO.

Boards review and approve strategy, significant investments, and acquisitions. The board
also oversees operating plans, capital budgets, and the company’s financial reports to com-
mon shareholders.

In the United States, boards typically have 10 or 11 members, with the company’s CEO
often serving as chairman of the board. In Britain, it is common for the roles of chairman
and CEO to be kept separate, and this idea is gaining support in the United States.

e Sarbanes-Oxley Act of 2002

There has been renewed interest in corporate governance in this last decade caused by major
governance breakdowns, which led to failures to prevent a series of recent corporate scandals
involving Enron, WorldCom, Global Crossing, Tyco, and numerous others. Governments
and regulatory bodies around the world continue to focus on the issue of corporate gover-
nance reform. In the United States, one sign of the seriousness of this concern was that
Congress enacted the Sarbanes-Oxley Act of 2002 (SOX).

Sarbanes-Oxley mandates reforms to combat corporate and accounting fraud, and imposes
new penalties for violations of securities laws. It also calls for a variety of higher standards
for corporate governance, and establishes the Public Company Accounting Oversight Board
(PCAOB). The Securities and Exchange Commission (SEC) appoints the chairman and the
members of the PCAOB. The PCAOB has been given the power to adopt auditing, quality
control, ethics, and disclosure standards for public companies and their auditors as well as
investigate and discipline those involved.

Organization of the Financial Management Function

Whether your business career takes you in the direction of manufacturing, marketing,
finance, or accounting, it is important for you to understand the role that financial manage-
ment plays in the operations of the firm. Figure 1.1 is an organization chart for a typical
manufacturing firm that gives special attention to the finance function.

As the head of one of the three major functional areas of the firm, the vice president of
finance, or chief financial officer (CFO), generally reports directly to the president, or chief
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CFO

New research shows that good governance practices
may reduce your cost of capital.

Il too often, the drive for corporate-governance

reform feels like a costly exercise in wishful thinking.
After all, can you really find a strong correlation between
a mandatory retirement age for directors and a bigger net
profit margin?

You can, as it happens. A growing body of research
suggests that the governance practices promoted by such
proxy groups as Institutional Shareholder Services (ISS)
and the Investor Responsibility Research Center are
indeed associated with better corporate performance and
a lower cost of capital. One 2003 study by researchers at
Harvard University and the Wharton School found that
companies with greater protections for shareholders had
significantly better equity returns, profits, and sales
growth than others. A more recent study, by ISS, found
that companies that closely follow its governance advice
have higher price—earnings ratios.

Source: Adapted from Don Durfee, “More Rules, Higher Profits,” CFO (August 2006), p. 24. (www.cfo.com) Copyright © 2006 by CFO

Publishing Corporation. Used by permission. All rights reserved.
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EXECUTIVE EXECUTIVE EXECUTIVE
VICE PRESIDENT VICE PRESIDENT VICE PRESIDENT
Operations Finance Marketing
(Chief Financial Officer)
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(Treasurer) (Controller)
| I
e Capital budgeting @ Cost accounting
@ Cash management @ Cost management
o Commercial banking and investment e Data processing
banking relationships ® General ledger (payroll, accounts
o Credit management receivable/payable)
e Dividend disbursement and share ® Government reporting (IRS, SEC)
repurchases @ Internal control
e Financial analysis and planning ® Preparing budgets
e Investor relations ® Preparing financial statements
@ Insurance/risk management ® Preparing forecasts
e Mergers and acquisitions analysis
@ Pensions management
Figure 1 1 ® Tax analysis and planning
Financial management *In response to heightened concern over shareholders’ interests, a growing number of companies have
on the organization placed shareholders in a box above the board of directors on their organization chart.
chart - J
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Four Eyes Are Better

Organization of the Book

We began this chapter by offering the warning that today’s financial manager must have the
flexibility to adapt to the changing external environment if his or her firm is to survive. The
recent past has witnessed the production of sophisticated new technology-driven techniques
for raising and investing money that offer only a hint of things to come. But take heart.
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CFO

ould a different reporting structure have prevented
Cthe WorldCom fraud? Harry Volande thinks so.
The Siemens Energy & Automation CFO reports to
the board of directors, rather than to the CEO. He says
the structure, which Siemens refers to as the “four-eye
principle,” makes it easier for finance chiefs to stay
honest. “The advantage is that you have a CFO who does
not depend on the CEO for reviews or a remuneration
package,” says Volande. “That gives him the freedom to
voice an independent opinion.” The reporting structure,
which is more common in Germany, applies throughout
the German electronics conglomerate. In the United States,
such a reporting practice is rare, in part because at many
companies the CEO also chairs the board. “Most CEOs
would resist such a change in the hierarchy,” says James
Owers, professor of finance at Georgia State University.

With a change in the reporting model unlikely,
governance watchdogs are advocating frequent and
independent meetings between the CFO and the board.
Many CFOs have access to the board only when the
CEO requests a finance presentation, says Owers.

Espen Eckbo, director of the Center for Corporate
Governance at Dartmouth’s Tuck School of Business,
says boards should consider taking more responsibility
for evaluating the CFO and determining his or her com-
pensation, rather than relying solely on the CEO’s opin-
ion. Such a practice would provide more independence
for the finance chief, he says.

Of course, there are drawbacks when the CFO reports
directly to the board. Volande admits that it can slow
the decision-making process. For example, if there are
disagreements about a possible merger, the board
ultimately has to make the decision. “You require
additional communication, which can be useful, but it
takes longer,” says Volande. He acknowledges that the
structure is not for everyone, as conflicts can arise when
senior executives share power: “It takes a CEO and CFO
with a certain amount of humility and flexibility.”

Source: Kate O’Sullivan, “Four Eyes Are Better,” CFO (June 2006), p. 21. (www.cfo.com) Copyright © 2006 by CFO Publishing Corporation.

Used by permission. All rights reserved.

executive officer (CEO). In large firms, the financial operations overseen by the CFO will be

split into two branches, with one headed by a treasurer and the other by a controller.

The controller’s responsibilities are primarily accounting in nature. Cost accounting, as
well as budgets and forecasts, concerns internal consumption. External financial reporting is

provided to the IRS, the Securities and Exchange Commission (SEC), and the stockholders.

The treasurer’s responsibilities fall into the decision areas most commonly associated
with financial management: investment (capital budgeting, pension management), financing
(commercial banking and investment banking relationships, investor relations, dividend
disbursement), and asset management (cash management, credit management). The organ-
ization chart may give you the false impression that a clear split exists between treasurer and
controller responsibilities. In a well-functioning firm, information will flow easily back and
forth between both branches. In small firms the treasurer and controller functions may be

combined into one position, with a resulting commingling of activities.

Although the techniques of financial management change, the principles do not.

As we introduce you to the most current techniques of financial management, our focus
will be on the underlying principles or fundamentals. In this way, we feel that we can best

prepare you to adapt to change over your entire business career.



1 The Role of Financial Management

e The Underpinnings

In Part 1, Chapter 1, we define financial management, advocate maximization of shareholder
wealth as the goal of the firm, and look at the position that financial management holds on
the firm’s organization chart. Our next aim is to arm you with certain background material
and some of the basic tools of financial analysis. Therefore, in Chapter 2 we examine the
legal setting for financial management as it relates to organizational form and to taxes. The
function of financial markets and institutions, as well as of interest rates, is also included

Ask Alice About Ethics

BUSINESS OWNER'S

N KIT

Total Know-How For Small Business

Dear Alice,

With all the sound and fury going on about our national
moral crisis, do you have any words of wisdom and encour-
agement on the subject of business ethics?

Hopeful in Hawaii

Dear Hopeful,

Glad to hear someone out there still has some faith in the
immortality of morality in these troubled times. I don’t
know why business ethics should be a subset of general,
run-of-the-mill ethics, but I'm willing to make a stab at
defining how one’s ethics can impact one’s business.

The way I see it, a business person needs several funda-
mental ingredients to succeed. These might include skills
specific to the trade he or she is in, sufficient capital, a
willingness to apply a generous amount of elbow grease,
and a whole lot of luck. But even given all of the above,
if the ingredient of integrity is absent, true success will
elude the enterprise — for what kind of a business can
survive without a good reputation? And what is reputa-
tion, after all, but ethics and integrity?

To be sure, much morality is imposed externally these
days. Laws and regulations tend to make individuals,
corporations, and even countries more virtuous than
they might otherwise be. Good intentions are fine, but a
little external incentive never hurts to get the job done.
Yet the true hope for the future of ethics in society
stems from the fact that the vast majority of folks have an
internal moral compass and would do the right thing
even without extraordinary external pressure.

And while these times may indeed appear to be
troubled, they are no more so than times gone by.
Consider the virtual caste system declaimed by Aristotle,
the rampant corruption of the late Roman Empire, the
blood and guts of the Middle Ages, not to mention the
exploitation of colonialism in more recent times.

If you'd like to see a wonderful example of how
the ethical dilemmas of ancient times apply even
today, take a look at this very pithy essay on honest
business dealings. Here you will find a journal article
by Randy Richards of St. Ambrose University titled
“Cicero and the Ethics of Honest Business Dealings.”
(www.stthom.edu/Public/getFile.asp?isDownload=1&File_
Content_ID=518) It tells about how Cicero came to
write his treatise On Duties, in which he addresses what
we ought to do when what is right and ethical conflicts
with what seems advantageous.

Cicero sent his son off to school in Athens, where
Junior proved to be a less-than-stellar pupil. Word
got back to Rome about excessive partying and lack
of attention to scholarship, and Dad was inspired to
write a long letter to his offspring on the subject of doing
one’s duty. Cicero’s examples of problems in doing
one’s duty, as described by the article’s author, are as
contemporary as any of the business ethics cases you
read about in your daily newspaper. Manipulating earn-
ings and stock values a la Enron and Andersen! Covering
up a defect in a product or property a la Firestone! Same
race, different rats!

So keep the faith and remain hopeful. Mankind has
been struggling with ethical challenges fairly successfully
for the two millennia since that wise old Roman fired
off a letter to his kid. And as long as the struggle to do
the right thing continues, civilization will continue to
improve — despite our temporary epidemic of sex, lies
and media hype.

Source: Adapted from Alice Magos, “Ask Alice About Ethics.” Retrieved from www.toolkit.cch.com/advice/096askalice.asp. Reproduced
with permission from CCH Business Owner’s Toolkit, published and copyrighted by:

CCH Incorporated

2700 Lake Cook Road
Riverwoods, Illinois 60015
(www.toolkit.cch.com)
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as pertinent background information. In particular, we will focus on how business firms
interact with financial markets. The time value of money, valuation, and the twin concepts of
risk and return are explored in Part 2, Chapters 3, 4, and 5, because an understanding of these
fundamentals is essential to sound financial decisions. Indeed, the foundation for maximizing
shareholder wealth lies in valuation and in an understanding of the trade-offs between risk
and return. As a result, we explore these topics early on.

m If I have no intention of becoming a financial manager, why do I need to understand

financial management?

One good reason is “to prepare yourself for the workplace of the future.” More and
more businesses are reducing management jobs and squeezing together the various
layers of the corporate pyramid. This is being done to reduce costs and boost
productivity. As a result, the responsibilities of the remaining management positions
are being broadened. The successful manager will need to be much more of a team
player who has the knowledge and ability to move not just vertically within an
organization but horizontally as well. Developing cross-functional capabilities will
be the rule, not the exception. Thus a mastery of basic financial management skills is
a key ingredient that will be required in the workplace of your not-too-distant future.

To invest in, finance, and manage assets efficiently, financial managers must plan carefully.
For one thing, they must project future cash flows and then assess the likely effect of these
flows on the financial condition of the firm. On the basis of these projections, they also must
plan for adequate liquidity to pay bills and other debts as they come due. These obligations
may make it necessary to raise additional funds. In order to control performance, the finan-
cial manager needs to establish certain norms. These norms are then used to compare actual
performance with planned performance. Because financial analysis, planning, and control
underlie a good deal of the discussion in this book, we examine these topics in Part 3,
Chapters 6 and 7.

e Managing and Acquiring Assets

Decisions regarding the management of assets must be made in accordance with the under-
lying objective of the firm: to maximize shareholder wealth. In Part 4, we examine cash,
marketable securities, accounts receivable, and inventories. We shall explore ways of efficiently
managing these current assets in order to maximize profitability relative to the amount of
funds tied up in the assets. Determining a proper level of liquidity is very much a part of
this asset management. The optimal level of a current asset depends on the profitability and
flexibility associated with that level in relation to the cost involved in maintaining it. In the
past, the management of working capital (current assets and their supporting financing)
dominated the role of financial managers. Although this traditional function continues to
be vital, expanded attention is now being paid to the management of longer-term assets and
liabilities.

In Part 5, under capital budgeting, we consider the acquisition of fixed assets. Capital bud-
geting involves selecting investment proposals whose benefits are expected to extend beyond
one year. When a proposal requires an increase or decrease in working capital, this change is
treated as part of the capital budgeting decision and not as a separate working capital decision.
Because the expected future benefits from an investment proposal are uncertain, risk is
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necessarily involved. Changes in the business-risk complexion of the firm can have a
significant influence on the firm’s value in the marketplace. Because of this important effect,
attention is devoted to the problem of measuring risk for a capital investment project. In
addition to risk, an investment project sometimes embodies options for management to alter
previous decisions. Therefore the effect of managerial options on project desirability is
studied. Capital is apportioned according to an acceptance criterion. The return required of
the project must be in accord with the objective of maximizing shareholder wealth.

e Financing Assets

A major facet of financial management involves providing the financing necessary to support
assets. A wide variety of financing sources are available. Each has certain characteristics as
to cost, maturity, availability, claims on assets, and other terms imposed by the suppliers of
capital. On the basis of these factors, the financial manager must determine the best mix of
financing for the firm. Implications for shareholder wealth must be considered when these
decisions are made.

In Part 6 we discuss the capital structure (or permanent long-term financing makeup) of a
firm. We look at the concept of financial leverage from a number of different angles in an
effort to understand financial risk and how this risk is interrelated with business (or operat-
ing) risk. In addition, we analyze the retention of earnings as a source of financing. Because
this source represents dividends forgone by stockholders, dividend policy very much impinges
on financing policy and vice versa. Whereas in Part 4, previously discussed, we examine the
various sources of short-term financing, in Part 7 the sources of long-term financing are
explored. Both parts reveal the features, concepts, and problems associated with alternative
methods of financing.

e A Mixed Bag

In Part 8 we cover some of the specialized areas of financial management in detail. Some of
the more exotic financing instruments — convertibles, exchangeables, and warrants — are dis-
cussed. Mergers, strategic alliances, divestitures, restructurings, and remedies for a failing
company are explored. Growth of a company can be internal, external, or both, and domestic
or international in flavor. Finally, because the multinational firm has come into prominence,
it is particularly relevant that we study growth through international operations.

Financial management, then, involves the acquisition, financing, and management of
assets. These three decision areas are all interrelated: the decision to acquire an asset necessi-
tates the financing and management of that asset, whereas financing and management costs
affect the decision to invest. The focus of this book is on the investment, financing, and asset
management decisions of the firm. Together, these decisions determine the value of the firm
to its shareholders. Mastering the concepts involved is the key to understanding the role of
financial management.

e Financial management is concerned with the acquisi- ® We assume in this book that the goal of the firm is to

tion, financing, and management of assets with some maximize the wealth of the firm’s present owners (or
overall goal in mind. shareholders). Shareholder wealth is represented by
@ The decision function of financial management can be the market price per share of the firm’s common stock,
broken down into three major areas: the investment, which, in turn, is a reflection of the firm’s investment,
financing, and asset management decisions. financing, and asset management decisions.
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Selected References

The market price of a firm’s stock represents the focal
judgment of all market participants as to the value
of the particular firm. It takes into account present
and prospective future earnings per share; the timing,
duration, and risk of these earnings; the dividend
policy of the firm; and other factors that bear on the
market price of the stock.

Agency theory suggests that managers (the agents),
particularly those of large, publicly owned firms,
may have different objectives from those of the
shareholders (the principals). The shareholders can
assure themselves that the managers will make share-
holder wealth-maximizing decisions only if manage-
ment receives appropriate incentives and only if
management is monitored.

Maximizing shareholder wealth does not relieve the firm
of the responsibility to act in socially responsible ways.

e Corporate governance is the system by which corpora-

tions are managed and controlled. It encompasses the
relationships among a company’s shareholders, board
of directors, and senior management.

In large firms, the finance function is the responsibil-
ity of the vice president of finance, or chief financial
officer (CFO), who generally reports directly to the
president, or chief executive officer (CEQ). The finan-
cial operations overseen by the CFO will be split into
two branches, with one headed by a treasurer and the
other by a controller. The controller’s responsibilities
are primarily accounting in nature, whereas the trea-
surer’s responsibilities fall into the decision areas most
commonly associated with financial management.

1. If all companies had an objective of maximizing shareholder wealth, would people over-

all tend to be better or worse off?

2. Contrast the objective of maximizing earnings with that of maximizing wealth.

3. What is financial management all about?

4. Is the goal of zero profits for some finite period (three to five years, for example) ever
consistent with the maximization-of-wealth objective?

5. Explain why judging the efficiency of any financial decision requires the existence of a goal.

6. What are the three major functions of the financial manager? How are they related?

7. Should the managers of a company own sizable amounts of common stock in the com-
pany? What are the pros and cons?

8. During the last few decades, a number of environmental, hiring, and other regulations
have been imposed on businesses. In view of these regulatory changes, is maximization of
shareholder wealth any longer a realistic objective?

9. As an investor, do you think that some managers are paid too much? Do their rewards

come at your expense?

10. How does the notion of risk and reward govern the behavior of financial managers?
11. What is corporate governance? What role does a corporation’s board of directors play in

corporate governance?

12. Compare and contrast the roles that a firm’s treasurer and controller have in the opera-

tion of the firm.
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After studying Chapter 2, you should be able to:

® Describe the four basic forms of business organ-
ization in the United States — and the advantages
and disadvantages of each.

® Understand how to find a corporation’s taxable
income and how to determine the corporate tax
rate — both average and marginal.

® Understand various methods of depreciation.

® Explain why acquiring assets through the use of
debt financing offers a tax advantage over both
common and preferred stock financing.

® Describe the purpose and makeup of financial
markets.

® Demonstrate an understanding of how letter
ratings of the major rating agencies help you
to judge a security’s default risk.

® Understand what is meant by the “term struc-
ture of interest rates” and relate it to a “yield
curve.”

Corporation, n. An ingenious device for obtaining individual profit
without individual responsibility.

—AMBROSE BIERCE
The Devil’s Dictionary
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The Business Environment

Sole proprietorship
A business form for
which there is one
owner. This single
owner has unlimited
liability for all debts
of the firm.

Partnership A
business form in
which two or more
individuals act as
owners. In a general
partnership all
partners have
unlimited liability
for the debts of the
firm; in a limited
partnership one or
more partners may
have limited liability.
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To understand better the role of financial managers, you must be familiar with the environ-
ments in which they operate. The form of business organization that a firm chooses is one
aspect of the business setting in which it must function. We will explore the advantages and
disadvantages of the various alternative forms of business organization. Next, we will look
at the tax environment in order to gain a basic understanding of how tax implications may
impact various financial decisions. Finally, we investigate the financial system and the ever-
changing environment in which capital is raised.

In the United States there are four basic forms of business organization: sole proprietor-
ships (one owner), partnerships (general and limited), corporations, and limited liability
companies (LLCs). Sole proprietorships outnumber the others combined by over 2 to 1, but
corporations rank first by far when measured by sales, assets, profits, and contribution to
national income. As this section unfolds, you will discover some of the pluses and minuses of
each alternative form of business organization.

e Sole Proprietorships

The sole proprietorship is the oldest form of business organization. As the title suggests, a
single person owns the business, holds title to all its assets, and is personally responsible for
all of its debts. A proprietorship pays no separate income taxes. The owner merely adds any
profits or subtracts any losses from the business when determining personal taxable income.
This business form is widely used in service industries. Because of its simplicity, a sole pro-
prietorship can be established with few complications and little expense. Simplicity is its
greatest virtue.

Its principal shortcoming is that the owner is personally liable for all business obligations.
If the organization is sued, the proprietor as an individual is sued and has unlimited liability,
which means that much of his or her personal property, as well as the assets of the business,
may be seized to settle claims. Another problem with a sole proprietorship is the difficulty
in raising capital. Because the life and success of the business is so dependent on a single
individual, a sole proprietorship may not be as attractive to lenders as another form of organ-
ization. Moreover, the proprietorship has certain tax disadvantages. Fringe benefits, such as
medical coverage and group insurance, are not regarded by the Internal Revenue Service as
expenses of the firm and therefore are not fully deductible for tax purposes. A corporation
often deducts these benefits, but the proprietor must pay for a major portion of them from
income left over after paying taxes. In addition to these drawbacks, the proprietorship form
makes the transfer of ownership more difficult than does the corporate form. In estate plan-
ning, no portion of the enterprise can be transferred to members of the family during the pro-
prietor’s lifetime. For these reasons, this form of organization does not afford the flexibility
that other forms do.

e Partnerships

A partnership is similar to a proprietorship, except there is more than one owner. A
partnership, like a proprietorship, pays no income taxes. Instead, individual partners include
their share of profits or losses from the business as part of their personal taxable income.
One potential advantage of this business form is that, relative to a proprietorship, a greater
amount of capital can often be raised. More than one owner may now be providing personal
capital, and lenders may be more agreeable to providing funds given a larger owner invest-
ment base.
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In a general partnership all partners have unlimited liability; they are jointly liable for the
obligations of the partnership. Because each partner can bind the partnership with obligations,
general partners should be selected with care. In most cases a formal arrangement, or part-
nership agreement, sets forth the powers of each partner, the distribution of profits, the
amounts of capital to be invested by the partners, procedures for admitting new partners,
and procedures for reconstituting the partnership in the case of the death or withdrawal of
a partner. Legally, the partnership is dissolved if one of the partners dies or withdraws. In
such cases, settlements are invariably “sticky,” and reconstitution of the partnership can be
a difficult matter.

In a limited partnership, limited partners contribute capital and have liability confined to
that amount of capital; they cannot lose more than they put in. There must, however, be at
least one general partner in the partnership, whose liability is unlimited. Limited partners
do not participate in the operation of the business; this is left to the general partner(s). The
limited partners are strictly investors, and they share in the profits or losses of the partnership
according to the terms of the partnership agreement. This type of arrangement is frequently
used in financing real estate ventures.

e Corporations

Because of the importance of the corporate form in the United States, the focus of this book
is on corporations. A corporation is an “artificial entity” created by law. It can own assets
and incur liabilities. In the famous Dartmouth College decision in 1819, Justice Marshall
concluded that

a corporation is an artificial being, invisible, intangible, and existing only in contemplation
of the law. Being a mere creature of law, it possesses only those properties which the
charter of its creation confers upon it, either expressly or as incidental to its very existence.'

The principal feature of this form of business organization is that the corporation exists legally
separate and apart from its owners. An owner’s liability is limited to his or her investment.
Limited liability represents an important advantage over the proprietorship and general
partnership. Capital can be raised in the corporation’s name without exposing the owners
to unlimited liability. Therefore, personal assets cannot be seized in the settlement of claims.
Ownership itself is evidenced by shares of stock, with each stockholder owning that pro-
portion of the enterprise represented by his or her shares in relation to the total number of
shares outstanding. These shares are easily transferable, representing another important
advantage of the corporate form. Moreover, corporations have found what the explorer Ponce
de Leon could only dream of finding — unlimited life. Because the corporation exists apart
from its owners, its life is not limited by the lives of the owners (unlike proprietorships and
partnerships). The corporation can continue even though individual owners may die or sell
their stock.

Because of the advantages associated with limited liability, easy transfer of ownership
through the sale of common stock, unlimited life, and the ability of the corporation to raise
capital apart from its owners, the corporate form of business organization has grown
enormously in the twentieth century. With the large demands for capital that accompany an
advanced economy, the proprietorship and partnership have proven unsatisfactory, and the
corporation has emerged as the most important organizational form.

A possible disadvantage of the corporation is tax related. Corporate profits are subject
to double taxation. The company pays tax on the income it earns, and the stockholder is
also taxed when he or she receives income in the form of a cash dividend. (We will take a

"The Trustees of Dartmouth College v. Woodward, 4 Wheaton 636 (1819).



Part 1 Introduction to Financial Management

Limited liability
company (LLC) A
business form that
provides its owners
(called “members”)
with corporate-style
limited personal
liability and the
federal-tax treatment
of a partnership.

The Tax Environment

20

closer look at taxes in the next section.”) Minor disadvantages include the length of time to
incorporate and the red tape involved, as well as the incorporation fee that must be paid to
the state in which the firm is incorporated. Thus, a corporation is more difficult to establish
than either a proprietorship or a partnership.

e Limited Liability Companies (LLCs)

A limited liability company (LLC) is a hybrid form of business organization that combines
the best aspects of both a corporation and a partnership. It provides its owners (called
“members”) with corporate-style limited personal liability and the federal-tax treatment of a
partnership.’ Especially well suited for small and medium-sized firms, it has fewer restrictions
and greater flexibility than an older hybrid business form — the S corporation (which we dis-
cuss in the section on taxes).

Until 1990 only two states, Wyoming and Florida, allowed the formation of LLCs. A 1988
Internal Revenue Service (IRS) ruling that any Wyoming LLC would be treated as a partner-
ship for federal-tax purposes opened the floodgates for the remaining states to start enacting
LLC statutes. Though new to the United States, LLCs have been a long-accepted form of busi-
ness organization in Europe and Latin America.

Limited liability companies generally possess no more than two of the following four
(desirable) standard corporate characteristics: (1) limited liability, (2) centralized manage-
ment, (3) unlimited life, and (4) the ability to transfer ownership interest without prior
consent of the other owners. LLCs (by definition) have limited liability. Thus members are
not personally liable for any debts that may be incurred by the LLC. Most LLCs choose to
maintain some type of centralized management structure. One drawback to an LLC, however,
is that it generally lacks the corporate feature of “unlimited life,” although most states do
allow an LLC to continue if a member’s ownership interest is transferred or terminated.
Another drawback is that complete transfer of an ownership interest is usually subject to the
approval of at least a majority of the other LLC members.

Although the LLC structure is applicable to most businesses, service-providing profes-
sionals in many states who want to form an LLC must resort to a parallel structure. In those
states, accountants, lawyers, doctors, and other professionals are allowed to form a profes-
sional LLC (PLLC) or limited liability partnership (LLP), a PLLC look-alike. One indication of
the popularity of the PLLC/LLP structure among professionals can be found in the fact that
all of the “Big Four” accounting firms in the United States are LLPs.

Most business decisions are affected either directly or indirectly by taxes. Through their
taxing power, federal, state, and local governments have a profound influence on the beha-
vior of businesses and their owners. What might prove to be an outstanding business deci-
sion in the absence of taxes may prove to be very inferior with taxes (and sometimes, vice
versa). In this section we introduce you to some of the fundamentals of taxation. A basic
understanding of this material will be needed for later chapters when we consider specific
financial decisions.

We begin with the corporate income tax. Then we briefly consider personal income taxes.
We must be mindful that tax laws frequently change.

*An S corporation, named for a subchapter of the Internal Revenue Code, is a special type of corporate structure open
only to qualifying “small corporations.” Since its reason for being is entirely tax motivated, we defer its discussion
until the section on taxes.

*Many states permit single-member LLCs. Qualified single-member LLCs are taxed as sole proprietorships.
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e Corporate Income Taxes

A corporation’s taxable income is found by deducting all allowable expenses, including depre-
ciation and interest, from revenues. This taxable income is then subjected to the following
graduated tax structure:

CORPORATE TAXABLE INCOME

AT LEAST BUT LESS THAN TAX RATE (%) TAX CALCULATION
$ 0 $ 50,000 15 0.15 X (income over $0)
50,000 75,000 25 $ 7,500 + 0.25 X (income over 50,000)
75,000 100,000 34 13,750 + 0.34 X (income over 75,000)
100,000 335,000 39° 22,250 + 0.39 X (income over 100,000)
335,000 10,000,000 34 113,900 + 0.34 X (income over 335,000)
10,000,000 15,000,000 35 3,400,000 + 0.35 X (income over 10,000,000)
15,000,000 18,333,333 38" 5,150,000 + 0.38 X (income over 15,000,000)
18,333,333 - 35 6,416,667 + 0.35 X (income over 18,333,333)

*Between $100,000 and $335,000 there is a built-in surtax of 5 percent over the 34 percent rate. This results
in corporations with taxable income between $335,000 and $10,000,000 “effectively” paying a flat 34 percent
rate on all of their taxable income.

"Between $15,000,000 and $18,333,333 there is a built-in surtax of 3 percent over the 35 percent rate. This
results in corporations with taxable income over $18,333,333 “effectively” paying a flat 35 percent rate on all
of their taxable income.

The tax rate — the percentage of taxable income that must be paid in taxes — that is applied to
each income bracket is referred to as a marginal rate. For example, each additional dollar of
taxable income above $50,000 is taxed at the marginal rate of 25 percent until taxable income
reaches $75,000. At that point, the new marginal rate becomes 34 percent. The average tax rate
for a firm is measured by dividing taxes actually paid by taxable income. For example, a firm
with $100,000 of taxable income pays $22,250 in taxes, and therefore has an average tax rate
of $22,250/$100,000, or 22.25 percent. For small firms (i.e., firms with less than $335,000
of taxable income), the distinction between the average and marginal tax rates may prove
important. However, the average and marginal rates converge at 34 percent for firms with
taxable income between $335,000 and $10 million and, finally, converge again, this time to the
35 percent rate, for firms with taxable income above $18,333,333.

Alternative Minimum Tax. Companies dislike paying taxes and will take advantage of all
the deductions and credits that the law allows. Therefore, the Internal Revenue Service has
devised a special tax to ensure that large firms that benefit from the tax laws pay at least a
minimum amount of tax. This special tax is called the alternative minimum tax (AMT). The
tax — 20 percent of alternative minimum taxable income (AMTI) — applies only when the AMT
would be greater than the firm’s normally computed tax. To broaden the base of taxable
income, AMTI is calculated by applying adjustments to items that had previously received
some tax preference.

Quarterly Tax Payments. Corporations of any significant size are required to make quar-
terly tax payments. Specifically, calendar-year corporations are required to pay 25 percent of
their estimated taxes in any given year on or before April 15, June 15, September 15, and
December 15. When actual income differs from that which has been estimated, adjustments
are made. A company that is on a calendar-year basis of accounting must make final settle-
ment by March 15 of the subsequent year.

Depreciation. Depreciation is the systematic allocation of the cost of a capital asset over a
period of time for financial reporting purposes, tax purposes, or both. Depreciation deduc-
tions taken on a firm’s tax return are treated as expense items. Thus depreciation lowers tax-
able income. Everything else being equal, the greater the depreciation charges, the lower the
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® 3-Year 200% Class. Includes property with a midpoint life of 4 years or less, except automobiles
and light trucks. Under the Asset Depreciation Range (ADR) system, assets are grouped within
classes and a guideline (midpoint) life is determined by the Treasury Department.

® 5-Year 200% Class. Includes property with an ADR midpoint life of more than 4 to less than
10 years. Also included are automobiles, light trucks, most technological and semiconductor
manufacturing equipment, switching equipment, small power production facilities, research and
experimental equipment, high technology medical equipment, computers, and certain office
equipment.

® 7-Year 200% Class. Includes property with ADR midpoints of 10 to less than 16 years and single-
purpose agricultural structures. Also includes office furniture and any other property for which no
class life is specified by law.

® 10-Year 200% Class. Includes property with ADR midpoints of 16 to less than 20 years.

® [5-Year 150% Class. Includes property with ADR midpoints of 20 to less than 25 years, sewage
treatment plants, and telephone distribution plants.

® 20-Year 150% Class. Includes property with ADR midpoints of 25 years or more, other than real
property described below.

® 27.5-Year Straight-Line Class. Includes residential rental property.

® 39-Year Straight-Line Class. Includes other real estate.

tax. There are a number of alternative procedures for depreciating capital assets, including
straight-line depreciation and various accelerated depreciation methods. The depreciation
methods chosen may differ for tax reporting versus financial reporting. Most firms with
taxable income prefer to use an accelerated depreciation method for tax reporting purposes —
one that allows for a more rapid write-off and, hence, a lower taxable income figure.

The Tax Reform Act of 1986 allows companies to use a particular type of accelerated depre-
ciation for tax purposes; it is known as the Modified Accelerated Cost Recovery System
(MACRS, pronounced “makers”).* Under MACRS, machinery, equipment, and real estate are
assigned to one of eight classes for purposes of determining a prescribed life, called a cost
recovery period, and a depreciation method. The property class in which an asset falls deter-
mines its cost recovery period or prescribed life for tax purposes — a life that may differ from
the asset’s useful or economic life. A general description of the property classes is provided in
Table 2.1. (The reader should refer to the Internal Revenue Code for more detail.)

To illustrate some of the various methods of depreciation, let’s first consider straight-line
depreciation. If the fully installed acquisition cost of a five-year property class asset is $10,000,
annual depreciation charges using straight-line depreciation would be $10,000/5, or $2,000.
(For tax purposes, expected salvage value does not affect depreciation charges.)

Declining-balance depreciation, on the other hand, calls for an annual charge that is a
“fixed percentage” of the asset’s net book value (acquisition cost minus accumulated deprecia-
tion) at the beginning of the year to which the depreciation charge applies. For example, when
using the double-declining-balance (DDB) method, we compute a rate by dividing 1 by the
number of years of depreciable life for the asset. Then we double that rate. (Other declining-
balance methods use other multiples.) Under the declining-balance methods the general

formula for determining the depreciation charge in any period is
m(1/n)NBV (2.1)

where m is the multiple, # is the depreciable life of the asset, and NBV is the asset’s net book
value at the start of the year. For a $10,000 asset, with a five-year life, the depreciation charge
in the first year using the DDB method would be

2(1/5)$10,000 = $4,000

*The term “Modified Accelerated Cost Recovery System” (MACRS) is used to distinguish the deductions computed under
post-1986 rules from deductions prescribed under pre-1987 rules of the Accelerated Cost Recovery System (ACRS).
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For our example, 2(1/5) determines the “fixed percentage,” or 40 percent, that is applied
against the declining net book value each year. The depreciation charge in the second year is
based on the depreciated net book value of $6,000. We arrive at the $6,000 by subtracting the
first year’s depreciation charge, $4,000, from the asset’s original acquisition cost. The depre-
ciation charge in the second year would be

2(1/5)$6,000 = $2,400
The third year’s charge would be

2(1/5)$3,600 = $1,440
and so on.

Modified Accelerated Cost Recovery System. For the 3-, 5-, 7-, and 10-year property
classes, the double declining balance (also called 200% declining balance) depreciation
method is used. This method then switches to straight-line depreciation for the remaining
undepreciated book value in the first year that the straight-line method yields an equal or
greater deduction than the declining-balance method. Assets in the 15- and 20-year classes are
depreciated using the 150 percent declining balance method, again switching to straight-line
at the optimal time. The straight-line method must be used for all real estate.

Normally, the half-year convention must be applied to all declining-balance methods. This
calls for a half year of depreciation in the year an asset is acquired, regardless of the date of
purchase. There is also a half year of depreciation in the year an asset is sold or retired from
service. If property is held for longer than its recovery period, a half year of depreciation is
allowed for the year following the end of the recovery period. Thus 5-year property class assets
held for 6 years or longer have depreciation spread over 6 years.

To illustrate for the 5-year 200 percent property class, assume that an asset costing $10,000
is acquired in February. For our example, the declining-balance formula yields 2(1/5) = 40%
as the fixed percentage annual depreciation. However, in the first year the half-year conven-
tion is employed, so first-year depreciation is 20 percent, or $2,000. In the fourth year it
is favorable to switch to straight-line depreciation. Thus the depreciation schedule is as
follows:

DEPRECIATION DEPRECIATION NET BOOK VALUE
YEAR CALCULATION CHARGE (END OF YEAR)
0 - - $10,000
1 (0.2)$10,000 $2,000 8,000
2 (0.4)$8,000 3,200 4,800
3 (0.4)$4,800 1,920 2,880
4 $2,880/2.5 years 1,152 1,728
5 $2,880/2.5 years 1,152 576
6 (0.5)$2,880/2.5 years 576 0

At the beginning of the fourth year, the net book value at the end of the third year is divided
by the remaining life to get straight-line depreciation. The remaining life is 2.5 years, owing
to the half-year convention in the sixth year. Finally, in the sixth year the remaining balance
is $576, or one-half the yearly straight-line amount.

 Take Note J

Instead of making such calculations (which as you can see can be quite a chore), one can use
depreciation percentages of original cost for each property class (see Table 2.1) published by
the Treasury. The first four property categories are seen in the following table.
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PROPERTY CLASS

RECOVERY YEAR 3-YEAR 5-YEAR 7-YEAR 10-YEAR
1 33.33% 20.00% 14.29% 10.00%

2 44.45 32.00 24.49 18.00

3 14.81 19.20 17.49 14.40

4 7.41 11.52 12.49 11.52

5 11.52 8.93 9.22

6 5.76 8.92 7.37

7 8.93 6.55

8 4.46 6.55

9 6.56

10 6.55

11 3.28
Totals 100.00% 100.00% 100.00% 100.00%

These percentages correspond to the principles on which our previous calculations are based,
and they are used for determining depreciation deductions.

“Temporary” Tax Relief Provision(s). In May 2008 President Bush signed an economic-
stimulus bill — Economic Stimulus Act (ESA) of 2008 — into law. The Act has a number of pro-
visions that are supposed to be only “temporary.” For students of finance, one provision is
especially important because it can dramatically affect a company’s federal tax payments and
capital budgeting decisions. The critical provision involves “bonus depreciation.”

Under the 2008 Act businesses are allowed to take an additional first-year depreciation
deduction, commonly known as “bonus depreciation,” equal to 50 percent of the original
“adjusted (depreciable) basis” — usually the fully installed cost — of qualified property.
Property eligible for this treatment includes property to which MACRS depreciation applies
with a recovery period of 20 years or less. Certain types of water utility property, software, and
leasehold improvements also qualify for bonus depreciation. Property must generally be pur-
chased and placed in service in 2008. The bonus depreciation is allowed for both the regular
tax and the alternative minimum tax (AMT).

In addition, the business is entitled to “normal” first-year depreciation. However, the
depreciable basis of the property and the regular depreciation allowances are adjusted to
reflect the additional first-year depreciation deduction. And, finally, a taxpayer may elect out
of the 50 percent bonus depreciation by asset class and be subject to “normal” tax deprecia-
tion on the original “adjusted (depreciable) basis.”

EXAMPLE (with 50 percent bonus depreciation and assuming the half-year convention):
On September 8, 2008, a calendar-year reporting business, bought and placed in service,
a $100,000 five-year property class piece of equipment. The business may claim a first-
year (2008) depreciation allowance of $60,000 — i.e., a $50,000 bonus depreciation
($100,000 times 50%) plus a $10,000 normal first-year MACRS depreciation calculated on
the new adjusted basis ([$100,000 minus $50,000] times 20%). In the second year (2009),
the MACRS depreciation would be $16,000 ([$100,000 minus $50,000] times 32%). And
SO on.

In the above example, the “effective” depreciation percentage for the first year is a whop-
ping 60 percent [($50,000 bonus depreciation plus $10,000 normal first-year depreciation)
divided by the $100,000 original adjusted basis]. In the second year, the “effective” deprecia-
tion is 16 percent [$16,000 divided by $100,000]. And so on.
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e Note I

Since the 50 percent “bonus depreciation” deduction is “temporary” and currently sched-
uled to expire by the end of 2008, you will probably not have to make any Economic
Stimulus Act of 2008 “bonus depreciation” choices in a real job situation. Therefore, all our
examples and problems involving MACRS depreciation will ignore “bonus depreciation”
provisions.

It is important to note, however, that “temporary” bonus depreciation may very well
return again during your professional future — so be prepared. A little historical background
may help to convince you of that. Under the Job Creation and Worker Assistance Act of 2002
(JCWAA), businesses were allowed to take a 30 percent bonus depreciation on a “temporary”
basis. The following year the Jobs and Growth Tax Relief Reconciliation Act of 2003 (JGTRRA)
increased bonus depreciation from 30 to 50 percent also on a “temporary” basis (expiring at
the end of 2004). To learn more about JCWAA, visit web.utk.edu/~jwachowi/hr3090.html.
And, for more information on JGTRRA, see web.utk.edu/~jwachowi/hr2.html. And, finally,
for additional information on ESA, see web.utk.edu/~jwachowi/hr5140.html.

Interest Expense versus Dividends Paid. Interest paid on outstanding corporate debt is
treated as an expense and is tax deductible. However, dividends paid to preferred or common
stockholders are not tax deductible. Thus, for a profitable, tax-paying company, the use of
debt (e.g., bonds) in its financing mix results in a significant tax advantage relative to the use
of preferred or common stock. Given a marginal tax rate of 35 percent, a firm that pays out
$1 in interest lowers its tax bill by 35 cents because of its ability to deduct the $1 of interest
from taxable income. The after-tax cost of $1 of interest for this firm is really only 65 cents —
$1 X (1 — tax rate). On the other hand, the after-tax cost of $1 of dividends paid by the firm
is still $1 — there is no tax advantage here. Therefore there are tax advantages associated
with using debt financing that are simply not present with either preferred or common stock
financing.

Dividend Income. A corporation may own stock in another company. If it receives a
cash dividend on this stock, normally 70 percent of the dividend is tax exempt.’ The tax laws
allow this tax break for corporations (not individuals) to help reduce the effects of multiple
taxation of the same earnings. The remaining 30 percent is taxed at the corporate income
tax rate. A firm that receives $10,000 in dividend income pays taxes on only $3,000 of this
income. At a marginal tax rate of 35 percent, taxes would amount to $1,050, as opposed to
$3,500 if the entire dividend income were treated as taxable income.

Carryback and Carryforward. If a corporation sustains a net operating loss, this loss may
generally be carried back 2 years and forward up to 20 years to offset taxable income in those
years.” Any loss carried back must first be applied to the earliest preceding year. If a firm sus-
tained an operating loss of $400,000 in 2008 it would first carry this loss back to 2006. If the

°For any dividend income to be tax exempt, however, the corporation must have owned the stock for at least 45 days.
If a corporation owns 20 percent or more of another corporation’s stock, however, 80 percent of any dividend
received is tax exempt. Also, if a corporation owns 80 percent or more of the stock of another firm, it can file a
consolidated tax return. In this way, any funds transferred between the two entities are generally not considered
dividends for tax purposes, and no tax is paid on such transfers.

°A corporation has the option, however, of forgoing the carryback and simply carrying the loss forward up to 20 years.
For example, a corporation might elect to forgo the loss carryback if it anticipated a significant increase in tax rates
in future years.
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company had net profits of $400,000 in that year and paid taxes of $136,000, it would recom-
pute its taxes for 2006 to show zero profit for tax purposes. Consequently, the company would
be eligible for a tax refund of $136,000. If the 2008 operating loss was greater than operating
profits in 2006, the residual would be carried back to 2007 and taxes recomputed for that year.
However, if the net operating loss was greater than the net operating income in both years, the
residual would be carried forward in sequence to future profits in 2009 to 2028. Profits in each
of these years would be reduced for tax purposes by the amount of the unused loss carried
forward. This feature of the tax laws is designed to avoid penalizing companies that have
sharply fluctuating net operating income.

Capital Gains and Losses. When a capital asset (as defined by the Internal Revenue
Service) is sold, a capital gain or loss is generally incurred. Often in the history of our tax laws
there has been a differential tax treatment of capital gains income and operating income, with
capital gains being treated more favorably. Under the Revenue Reconciliation Act of 1993,
however, capital gains are taxed at the ordinary income tax rates for corporations, or a max-
imum of 35 percent. Capital losses are deductible only against capital gains.

® Personal Income Taxes

The subject of personal taxes is extremely complex, but our main concern here is with the per-
sonal taxes of individuals who own businesses — proprietors, partners, members (of LLCs),
and shareholders. Any income reported by a sole proprietorship, partnership, or properly
structured LLC becomes income of the owner(s) and is taxed at the personal rate. For indi-
viduals there are currently six progressive tax brackets: 10, 15, 25, 28, 33, and 35 percent. The
marginal tax rates apply up to certain levels of taxable income, which vary depending on the
individual’s filing status — that is, single, married filing a joint return, married filing separately,
or head of household. Even within a filing category, however, the taxable income levels that
trigger the marginal tax rate will generally vary from year to year because they are indexed
to account for inflation. There are also standard deductions and personal exemptions that
enable those with very low income to pay no taxes.

Interest, Dividends, and Capital Gains. For the individual, interest received on corporate
and Treasury securities is fully taxable at the federal level. (Interest on Treasury securities
is not taxable at the state level.) However, interest received on most municipal securities is
exempt from federal taxation. Taxable interest is subject to the ordinary income tax rates. The
current maximum dividend and capital gains tax rates for most (but not all) cash dividends
received and realized net capital gains are both 15 percent for qualifying taxpayers.

Subchapter S. Subchapter S of the Internal Revenue Code allows the owners of small cor-
porations to elect to be taxed as an S corporation. In making this election, the company gets to
use the corporate organization form but is taxed as though the firm were a partnership. Thus
the owners are able to avail themselves of the legal advantages extended to corporations, but
are able to avoid any tax disadvantages that might result. They simply declare any corporate
profits as personal income on a pro rata basis and pay the appropriate tax on this income. This
treatment eliminates the double taxation normally associated with dividend income — that is,
the corporation paying dividends from after-tax income, and shareholders paying taxes on the
dividend income they receive. In addition, stockholders active in the business may deduct any
operating losses on a pro rata basis against their personal income.

As discussed earlier, a limited liability company (LLC) provides benefits similar to those
of an S corporation, but with fewer limitations (e.g., no restriction as to the number and type
of owners). Many predict that the LLC form of business will grow in numbers to surpass the
S corporation form.
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In varying degrees, all businesses operate within the financial system, which consists of a
number of institutions and markets serving business firms, individuals, and governments.
When a firm invests temporarily idle funds in marketable securities, it has direct contact with
financial markets. More important, most firms use financial markets to help finance their
investment in assets. In the final analysis, the market price of a company’s securities is the
test of whether the company is a success or a failure. While business firms compete with each
other in the product markets, they must continually interact with the financial markets.
Because of the importance of this environment to the financial manager, as well as to the indi-
vidual as a consumer of financial services, this section is devoted to exploring the financial
system and the ever-changing environment in which capital is raised.

e The Purpose of Financial Markets

Financial assets exist in an economy because the savings of various individuals, corpora-
tions, and governments during a period of time differ from their investment in real assets.
By real assets, we mean such things as houses, buildings, equipment, inventories, and durable
goods. If savings equaled investment in real assets for all economic units in an economy
over all periods of time, there would be no external financing, no financial assets, and no
money or capital markets. Each economic unit would be self-sufficient. Current expenditures
and investment in real assets would be paid for out of current income. A financial asset is
created only when the investment of an economic unit in real assets exceeds its savings,
and it finances this excess by borrowing or issuing stock. Of course, another economic unit
must be willing to lend. This interaction of borrowers with lenders determines interest
rates. In the economy as a whole, savings-surplus units (those whose savings exceed their
investment in real assets) provide funds to savings-deficit units (those whose investments
in real assets exceed their savings). This exchange of funds is evidenced by investment
instruments, or securities, representing financial assets to the holders and financial liabilities
to the issuers.

The purpose of financial markets in an economy is to allocate savings efficiently to ulti-
mate users. If those economic units that saved were the same as those that engaged in capital
formation, an economy could prosper without financial markets. In modern economies,
however, most nonfinancial corporations use more than their total savings for investing in
real assets. Most households, on the other hand, have total savings in excess of total invest-
ment. Efficiency entails bringing the ultimate investor in real assets and the ultimate saver
together at the least possible cost and inconvenience.

e Financial Markets

Financial markets are not so much physical places as they are mechanisms for channeling
savings to the ultimate investors in real assets. Figure 2.1 illustrates the role of financial
markets and financial institutions in moving funds from the savings sector (savings-surplus
units) to the investment sector (savings-deficit units). From the figure we can also note the
prominent position held by certain financial institutions in channeling the flow of funds in
the economy. The secondary market, financial intermediaries, and financial brokers are the key
institutions that enhance funds flows. We will study their unique roles as this section unfolds.

Money and Capital Markets. Financial markets can be broken into two classes — the money
market and the capital market. The money market is concerned with the buying and
selling of short-term (less than one year original maturity) government and corporate debt
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rather than new
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securities. The capital market, on the other hand, deals with relatively long-term (greater
than one year original maturity) debt and equity instruments (e.g., bonds and stocks).
This section gives special attention to the market for long-term securities — the capital
market. The money market and the securities that form its lifeblood are covered in Part 4
of this book.

Primary and Secondary Markets. Within money and capital markets there exist both
primary and secondary markets. A primary market is a “new issues” market. Here, funds
raised through the sale of new securities flow from the ultimate savers to the ultimate investors
in real assets. In a secondary market, existing securities are bought and sold. Transactions
in these already existing securities do not provide additional funds to finance capital invest-
ment. (Note: On Figure 2.1 there is no line directly connecting the secondary market with the
investment sector.) An analogy can be made with the market for automobiles. The sale of
new cars provides cash to the auto manufacturers; the sale of used cars in the used-car market
does not. In a real sense, a secondary market is a “used-car lot” for securities.

The existence of used-car lots makes it easier for you to consider buying a new car because
you have a mechanism at hand to sell the car when you no longer want it. In a similar fashion,
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the existence of a secondary market encourages the purchase of new securities by indi-
viduals and institutions. With a viable secondary market, a purchaser of financial securities
achieves marketability. If the buyer needs to sell a security in the future, he or she will be
able to do so. Thus, the existence of a strong secondary market enhances the efficiency of the
primary market.

e Financial Intermediaries

The flow of funds from savers to investors in real assets can be direct; if there are financial
intermediaries in an economy, the flow can also be indirect. Financial intermediaries consist
of financial institutions, such as commercial banks, savings institutions, insurance companies,
pension funds, finance companies, and mutual funds. These intermediaries come between
ultimate borrowers and lenders by transforming direct claims into indirect claims. Financial
intermediaries purchase direct (or primary) securities and, in turn, issue their own indirect
(or secondary) securities to the public. For example, the direct security that a savings and
loan association purchases is a mortgage; the indirect claim issued is a savings account or a
certificate of deposit. A life insurance company, on the other hand, purchases corporate
bonds, among other things, and issues life insurance policies.

Financial intermediation is the process of savers depositing funds with financial intermedi-
aries (rather than directly buying stocks and bonds) and letting the intermediaries do the
lending to the ultimate investors. We usually think of financial intermediation making the
markets more efficient by lowering the cost and/or inconvenience to consumers of financial
services.

Among the various financial intermediaries, some institutions invest much more heavily
in the securities of business firms than others. In what follows, we concentrate on those
institutions involved in buying and selling corporate securities.

Deposit Institutions. Commercial banks are the most important source of funds for business
firms in the aggregate. Banks acquire demand (checking) and time (savings) deposits from
individuals, companies, and governments and, in turn, make loans and investments. Among
the loans made to business firms are seasonal and other short-term loans, intermediate-term
loans of up to five years, and mortgage loans. Besides performing a banking function, com-
mercial banks affect business firms through their trust departments, which invest in corporate
bonds and stocks. They also make mortgage loans available to companies and manage pen-
sion funds.

Other deposit institutions include savings and loan associations, mutual savings banks,
and credit unions. These institutions are primarily involved with individuals, acquiring their
savings and making home and consumer loans.

Insurance Companies. There are two types of insurance companies: property and casualty
companies and life insurance companies. These are in the business of collecting periodic
payments from those they insure in exchange for providing payouts should events, usually
adverse, occur. With the funds received in premium payments, insurance companies build
reserves. These reserves and a portion of the insurance companies’ capital are invested in
financial assets.

Property and casualty companies insure against fires, thefts, car accidents, and similar
unpleasantness. Because these companies pay taxes at the full corporate income tax rate, they
invest heavily in municipal bonds, which offer tax-exempt interest income. To a lesser extent
they also invest in corporate stocks and bonds.

Life insurance companies insure against the loss of life. Because the mortality of a large
group of individuals is highly predictable, these companies are able to invest in long-term
securities. Also, the income of these institutions is partially exempt from taxes owing to the
buildup of reserves over time. They therefore seek taxable investments with yields higher
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30

than those of tax-exempt municipal bonds. As a result, life insurance companies invest
heavily in corporate bonds. Also important are mortgages, some of which are granted to
business firms.

Other Financial Intermediaries. Pension funds and other retirement funds are established
to provide income to individuals when they retire. During their working lives, employees
usually contribute to these funds, as do employers. Funds invest these contributions and
either pay out the cumulative amounts periodically to retired workers or arrange annuities.
In the accumulation phase, monies paid into a fund are not taxed. When the benefits are paid
out in retirement, taxes are paid by the recipient. Commercial banks, through their trust
departments, and insurance companies offer pension funds, as do the federal government,
local governments, and certain other noninsurance organizations. Because of the long-term
nature of their liabilities, pension funds are able to invest in longer-term securities. As a result,
they invest heavily in corporate stocks and bonds. In fact, pension funds are the largest single
institutional investors in corporate stocks.

Mutual investment funds also invest heavily in corporate stocks and bonds. These funds
accept monies contributed by individuals and invest them in specific types of financial assets.
The mutual fund is connected with a management company, to which the fund pays a fee
(frequently 0.5 percent of total assets per annum) for professional investment management.
Each individual owns a specified percentage of the mutual fund, which depends on that
person’s original investment. Individuals can sell their shares at any time, as the mutual
fund is required to redeem them. Though many mutual funds invest only in common stocks,
others specialize in corporate bonds; in money market instruments, including commercial
paper issued by corporations; or in municipal securities. Various stock funds have different
investment philosophies, ranging from investing for income and safety to a highly aggressive
pursuit of growth. In all cases, the individual obtains a diversified portfolio managed by pro-
fessionals. Unfortunately, there is no evidence that such management results in consistently
superior performance.

Finance companies make consumer installment loans, personal loans, and secured loans to
business enterprises. These companies raise capital through stock issues as well as through
borrowings, some of which are long term but most of which come from commercial banks.
In turn, the finance company makes loans.

e Financial Brokers

Certain financial institutions perform a necessary brokerage function. When brokers bring
together parties who need funds with those who have savings, they are not performing a direct
lending function but rather are acting as matchmakers, or middlemen.

Investment bankers are middlemen involved in the sale of corporate stocks and bonds.
When a company decides to raise funds, an investment banker will often buy the issue (at
wholesale) and then turn around and sell it to investors (at retail). Because investment
bankers are continually in the business of matching users of funds with suppliers, they can sell
issues more efficiently than can the issuing companies. For this service investment bankers
receive fees in the form of the difference between the amounts received from the sale of the
securities to the public and the amounts paid to the companies. Much more will be said about
the role of investment bankers in Part 7, when we consider long-term financing.

Mortgage bankers are involved in acquiring and placing mortgages. These mortgages
come either directly from individuals and businesses or, more typically, through builders
and real estate agents. In turn, the mortgage banker locates institutional and other investors
for the mortgages. Although mortgage bankers do not typically hold mortgages in their
own portfolios for very long, they usually service mortgages for the ultimate investors. This
involves receiving payments and following through on delinquencies. For this service they
receive fees.
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e The Secondary Market

Various security exchanges and markets facilitate the smooth functioning of the financial
system. Purchases and sales of existing financial assets occur in the secondary market.
Transactions in this market do not increase the total amount of financial assets outstanding,
but the presence of a viable secondary market increases the liquidity of financial assets and
therefore enhances the primary or direct market for securities. In this regard, organized
exchanges, such as the New York Stock Exchange, the American Stock Exchange, and the
New York Bond Exchange, provide a means by which buy and sell orders can be efficiently
matched. In this matching, the forces of supply and demand determine price.

In addition, the over-the-counter (OTC) market serves as part of the secondary market for
stocks and bonds not listed on an exchange as well as for certain listed securities. It is com-
posed of brokers and dealers who stand ready to buy and sell securities at quoted prices. Most
corporate bonds, and a growing number of stocks, are traded OTC as opposed to being traded
on an organized exchange. The OTC market has become highly mechanized, with market
participants linked together by a telecommunications network. They do not come together in
a single place as they would on an organized exchange. The National Association of Securities
Dealers Automated Quotation Service (NASDAQ), pronounced “nas-dac”) maintains this
network, and price quotations are instantaneous. Whereas once it was considered a matter
of prestige, as well as a necessity in many cases, for a company to list its shares on a major
exchange, the electronic age has changed that. Many companies now prefer to have their
shares traded OTC, despite the fact that they qualify for listing, because they feel that they get
as good or sometimes better execution of buy and sell orders.

Although there are a number of other financial institutions, we have looked only at those
interacting with business firms. As the book continues, we will become better acquainted with
many of those discussed. Our purpose here was only to introduce you briefly to them; further
explanation will come later.

@xﬂ The Motley Fool
RN To Educate, Amuse & Enrich

The Motley Fool, at www.fool.com, is the world’s premier online investment
education site. Its mission is “To educate, amuse and enrich.” Co-founder brothers
David and Tom Gardner have written several best-selling books, and the Fool
also has a weekly nationally syndicated newspaper feature (running in more
than 150 papers) and radio show (airing in more than 100 regions).

From time to time, The Motley Fool will be sharing some questions they’ve
answered in their newspaper feature or at their website. Here’s one now . . .

Stocks that are listed on exchanges are traded face to

QWhat are OTC-issued stocks?

OTC officially stands for “over the counter,” but

“over the computer” is more apt today. Long ago, to
buy or sell a stock that didn’t trade on an exchange, you
would call your broker. He would call another broker
and make the trade over the phone — not a terribly
efficient system. Then, in 1971, Nasdaq was established,
offering an automated system. Suddenly, it was much
easier to get the best price on your transaction, and
trading activity could be monitored.

face at one location, in “pits.” All others are OTC stocks,
traded electronically via a network of dealers across the
country. The Nasdaq market is the main OTC system in
the US, listing over 5,500 companies. It encompasses
a range of firms, from young, relatively unknown
enterprises to behemoths such as Microsoft and Intel.
Thousands of more obscure OTC companies that don’t
meet Nasdaq’s requirements trade separately, often with
their prices listed only once daily, on “pink sheets.” Little
information is often available about these companies,
and they’re frequently penny stocks, shunned by Fools.

Source: The Motley Fool (www.fool.com). Reproduced with the permission of The Motley Fool.
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@ Allocation of Funds and Interest Rates

The allocation of funds in an economy occurs primarily on the basis of price, expressed in
terms of expected return. Economic units in need of funds must outbid others for their use.
Although the allocation process is affected by capital rationing, government restrictions,
and institutional constraints, expected return constitutes the primary mechanism by which
supply and demand are brought into balance for a particular financial instrument across
financial markets. If risk is held constant, economic units willing to pay the highest expected
return are the ones entitled to the use of funds. If people are rational, the economic units
bidding the highest prices will have the most promising investment opportunities. As a result,
savings will tend to be allocated to the most efficient uses.

It is important to recognize that the process by which savings are allocated in an economy
occurs not only on the basis of expected return but on the basis of risk as well. Different finan-
cial instruments have different degrees of risk. In order for them to compete for funds, these
instruments must provide different expected returns, or yields. Figure 2.2 illustrates the idea
of the market-imposed “trade-off” between risk and return for securities — that is, the higher
the risk of a security, the higher the expected return that must be offered to the investor. If all
securities had exactly the same risk characteristics, they would provide the same expected
returns if markets were in balance. Because of differences in default risk, marketability,
maturity, taxability, and embedded options, however, different instruments pose different
degrees of risk and provide different expected returns to the investor.

Default Risk. When we speak of default risk, we mean the danger that the borrower may
not meet payments due on principal or interest. Investors demand a risk premium (or extra
expected return) to invest in securities that are not default free. The greater the possibility
that the borrower will default, the greater the default risk and the premium demanded by the
marketplace. Because Treasury securities are usually regarded as default free, risk and return
are judged in relation to them. The greater the default risk of a security issuer, the greater the
expected return or yield of the security, all other things the same.”

For the typical investor, default risk is not judged directly but rather in terms of quality
ratings assigned by the principal rating agencies, Moody’s Investors Service and Standard &

"For an extended discussion of the influence of default risk on yields, as well as a review of the various empirical
studies, see Van Horne, Financial Market Rates and Flows, Chapter 8. This book also presents a detailed examination
of the other major security attributes that affect expected return.
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Ratings by investment
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securities in a short
period of time in the
secondary market
without significant
price concession.

Maturity The life of a
security; the amount
of time before the

principal amount of a
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MOODY’S INVESTORS SERVICE STANDARD & POOR’S
Aaa Best quality AAA Highest grade
Aa  High quality AA High grade
A Upper medium grade A Higher medium grade
Baa Medium grade BBB Medium grade
Ba  Possess speculative elements BB Speculative
B Generally lack characteristics of B Very speculative

desirable investment

Caa Poor standing; may be in default CCC-CC Outright speculation
Ca  Highly speculative; often in default C Bankruptcy petition filed
C  Lowest grade D In payment default

Note: The top four categories indicate “investment grade quality” securities; the categories below the
dashed line are reserved for securities below investment grade.

Poor’s. These investment agencies assign and publish letter grades for the use of investors.
In their ratings, the agencies attempt to rank issues in order of the perceived probability
of default. The ratings used by the two agencies are shown in Table 2.2. The highest-grade
securities, judged to have negligible default risk, are rated triple-A.

Credit ratings in the top four categories (for Moody’s, Aaa to Baa; for Standard and Poor’s,
AAA to BBB) are considered “investment grade quality.” This term is used by regulatory
agencies to identify securities that are eligible for investment by financial institutions such as
commercial banks and insurance companies. Securities rated below the top four categories
are referred to as “speculative grade.” Because of the limited institutional demand for these
securities and their higher default risk, they must offer considerably higher expected returns
than investment-grade securities.

Marketability. The marketability (or liquidity) of a security relates to the owner’s ability to
convert it into cash. There are two dimensions to marketability: the price realized and the
amount of time required to sell the asset. The two are interrelated in that it is often possible
to sell an asset in a short period if enough price concession is given. For financial instruments,
marketability is judged in relation to the ability to sell a significant volume of securities in a
short period of time without significant price concession. The more marketable the security,
the greater the ability to execute a large transaction near the quoted price. In general, the
lower the marketability of a security, the greater the yield necessary to attract investors. Thus
the yield differential between different securities of the same maturity is caused not by differ-
ences in default risk alone, but also by differences in marketability.

Maturity. Securities with about the same default risk, having similar marketability, and not
faced with different tax implications can still trade at different yields. Why? “Time” is the
answer. The maturity of a security can often have a powerful effect on expected return, or
yield. The relationship between yield and maturity for securities differing only in the length of
time (or term) to maturity is called the term structure of interest rates. The graphical repre-
sentation of this relationship at a moment in time is called a yield curve. An example of the
yield-maturity relationship for default-free Treasury securities on a particular date is shown
in Figure 2.3. Maturity is plotted on the horizontal axis and yield on the vertical. What results
is a line, or yield curve, fitted to the observations.

The most commonly observed yield pattern is the positive (i.e., upward-sloping) yield curve
— where short-term yields are lower than long-term yields. Most economists attribute the
tendency for positive yield curves to the presence of risk for those who invest in long-term
securities as opposed to short-term securities. In general, the longer the maturity, the greater
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the risk of fluctuation in the market value of the security. Consequently, investors need to be
offered risk premiums to induce them to invest in long-term securities. Only when interest
rates are expected to fall significantly are they willing to invest in long-term securities yielding
less than short- and intermediate-term securities.

Taxability. Another factor affecting the observed differences in market yields is the differ-
ential impact of taxes. The most important tax, and the only one that we will consider here, is
income tax. The interest income on all but one category of securities is taxable to taxable
investors. Interest income from state and local government securities is tax exempt. Therefore
state and local issues sell in the market at lower yields to maturity than Treasury and cor-
porate securities of the same maturity. For corporations located in states with income taxes,
interest income on Treasury securities is exempt from state income taxes. Therefore such
instruments may hold an advantage over the debt instruments issued by corporations or
banks because the interest they pay is fully taxable at the state level. Under present law,
capital gains arising from the sale of any security at a profit are taxed at the ordinary tax rates
for corporations, or at a maximum of 35 percent.

Option Features. Another consideration is whether a security contains any option features,
such as a conversion privilege or warrants, which upon exercise allow the investor to obtain
common stock. Other options include the call feature, which enables a company to prepay its
debt, and a sinking-fund provision, which allows a company to retire bonds periodically with
cash payments or by buying bonds in the secondary market. If the investors receive options,
the issuing company should be able to borrow at a lower interest cost. Conversely, if the
issuing company receives an option, such as a call feature, the investors must be compensated
with a higher yield. The valuation principles behind options are complex. Chapter 22 covers
these principles in detail.

Inflation. In addition to the preceding factors, which affect the yield of one security relative
to that of another, inflation expectations have a substantial influence on interest rates over-
all. It is generally agreed that the nominal (observed) rate of interest on a security embodies a
premium for inflation. The higher the expected inflation, the higher the nominal yield on the
security; and the lower the expected inflation, the lower the nominal yield. Many years ago
Irving Fisher expressed the nominal rate of interest on a bond as the sum of the real rate of
interest (i.e., the interest rate in the absence of price level changes) and the rate of price change
expected to occur over the life of the instrument.® If the annual real rate of interest in the

$Appreciation and Interest (New York: Macmillan, 1896).
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economy was 4 percent for low-risk securities and inflation of 6 percent per annum was
expected over the next 10 years, this would imply a yield of 10 percent for 10-year, high-grade
bonds. (Note: It is the expected rate of inflation, not the observed or reported rate of inflation,
that is added to the real rate of interest.) This states merely that lenders require a nominal rate
of interest high enough for them to earn the real rate of interest after being compensated for
the expected decrease in the buying power of money caused by inflation.

Behavior of Yields on Corporate Securities. Differences in default risk, marketability,
maturity, taxability, and option features affect the yield of one security relative to another
at a point in time. In addition, the security yields themselves (and hence the cost of funds to
business firms) will vary over time. Fluctuations in supply and demand pressures in financial

markets, as well as changing inflation expectations, help explain this variability in yields.

The four basic forms of business organization are
the sole proprietorship, the partnership, the corporation,
and the limited liability company (LLC).

The corporation has emerged as the most important
organizational form owing to certain advantages
that it has over the other organizational forms. These
advantages include limited liability, easy transfer of
ownership, unlimited life, and an ability to raise large
sums of capital.

Most firms with taxable income prefer to use an
accelerated depreciation method for tax reporting
purposes in order to lower their taxes. A firm that
is profitable for financial reporting purposes may, in
fact, show losses for tax purposes.

Interest paid by corporations is considered a tax-
deductible expense; however, dividends paid are not
tax deductible.

Financial assets (securities) exist in an economy
because an economic unit’s investment in real assets
(such as buildings and equipment) frequently differs
from its savings. In the economy as a whole, savings-
surplus units (those whose savings exceed their invest-
ment in real assets) provide funds to savings-deficit
units (those whose investments in real assets exceed
their savings). This exchange of funds is evidenced
by investment instruments, or securities, representing
financial assets to the holders and financial liabilities
to the issuers.

The purpose of financial markets in an economy is to
allocate savings efficiently to ultimate users.
Financial intermediaries help make the financial
markets more efficient. Intermediaries come between
ultimate borrowers and lenders by transforming

direct claims into indirect claims. Financial interme-
diaries purchase direct (or primary) securities and, in
turn, issue their own indirect (or secondary) securities
to the public.

Financial brokers, such as investment bankers and
mortgage bankers, bring together parties who need
funds with those who have savings. These brokers are
not performing a direct lending function but rather
are acting as matchmakers, or middlemen.

Financial markets can be broken into two classes — the
money market and the capital market. The money
market is concerned with the buying and selling of
short-term government and corporate debt securities.
The capital market deals with relatively long-term
debt and equity instruments.

Within the money and capital markets there exist both
primary and secondary markets. A primary market is a
“new issues” market, and a secondary market is a “used
issues” market.

The secondary market for long-term securities, com-
prising the organized exchanges and the OTC market,
increases the liquidity (marketability) of financial
assets, and therefore enhances the primary market for
long-term securities.

The allocation of savings in an economy occurs
primarily on the basis of expected return and risk.
Differences in default risk, marketability, maturity,
taxability, and option features affect the yield of
one security relative to another at a point in time.
Fluctuations in supply and demand pressures in
financial markets, as well as changing inflation
expectations, help explain variability in yields over
time.
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. What is the principal advantage of the corporate form of business organization? Discuss

10.

11.

12.
13.

14.
15.

16.

17.
18.

19.
20.
21.

22,
23.

the importance of this advantage to the owner of a small family restaurant. Discuss the
importance of this advantage to a wealthy entrepreneur who owns several businesses.

. How does being a limited partner in a business enterprise differ from being a stockholder,

assuming the same percentage of ownership?

. What are some of the disadvantages of (a) a sole proprietorship? (b) a partnership? (c) a

limited liability company (LLC)?

. What kind of corporation benefits from the graduated income tax?
. In general, what are the principles on which the Modified Accelerated Cost Recovery

System (MACRS) is based?

. Interest on Treasury securities is not taxable at the state level, whereas interest on

municipal securities is not taxable at the federal level. What is the reason for this feature?

. Are individual tax rates progressive or regressive in the sense of increasing or decreasing

with income levels?

. If capital gains were to be taxed at a lower rate than ordinary income, as has been the case

in the past, what types of investments would be favored?

. The method of depreciation does not alter the total amount deducted from income

during the life of an asset. What does it alter and why is that important?

If the owners of a new corporation are very few in number, does becoming an S corpora-

tion make sense for tax purposes? Explain.

Tax laws have become extremely complex. In addition, there is little theoretical or moral

justification for a substantial number of tax incentives (loopholes). Why and how are

these incentives created? In your opinion, is there any indication that these incentives will

be eliminated?

What is the purpose of the carryback and the carryforward provisions in the tax laws?

What is the purpose of financial markets? How can this purpose be accomplished

efficiently?

Discuss the functions of financial intermediaries.

A number of factors give rise to different interest rates or yields being observed for dif-

ferent types of debt instruments. What are these factors?

What is meant by making the financial markets more efficient? More complete?

What is the purpose of stock market exchanges such as the New York Stock Exchange?

In general, what would be the likely effect of the following occurrences on the money and

capital markets?

a. The savings rate of individuals in the country declines.

b. Individuals increase their savings at savings and loan associations and decrease their
savings at banks.

c. The government taxes capital gains at the ordinary income tax rate.

d. Unanticipated inflation of substantial magnitude occurs, and price levels rise
rapidly.

e. Savings institutions and lenders increase transaction charges for savings and for
making loans.

Pick a financial intermediary with which you are familiar and explain its economic role.

Does it make the financial markets more efficient?

What is the distinction between the money market and the capital market? Is the distinc-

tion real or artificial?

How do transaction costs affect the flow of funds and the efficiency of financial markets?

What are the major sources of external financing for business firms?

In addition to financial intermediaries, what other institutions and arrangements

facilitate the flow of funds to and from business firms?
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Self-Correction Problems

1. John Henry has a small housecleaning business that currently is a sole proprietorship. The
business has nine employees, annual sales of $480,000, total liabilities of $90,000, and total
assets of $263,000. Including the business, Henry has a personal net worth of $467,000 and
nonbusiness liabilities of $42,000, represented by a mortgage on his home. He would like
to give one of his employees, Tori Kobayashi, an equity interest in the business. Henry is
considering either the partnership form or the corporate form, where Kobayashi would be
given some stock. Kobayashi has a personal net worth of $36,000.

a. What is the extent of Henry’s exposure under the sole proprietorship in the case of a
large lawsuit (say, $600,000)?

b. What is his exposure under a partnership form? Do the partners share the risk?

c. What is his exposure under the corporate form?

2. Bernstein Tractor Company has just invested in new equipment costing $16,000. The
equipment falls in the five-year property class for cost recovery (depreciation) purposes.
What depreciation charges can it claim on the asset for each of the next six years?

3. Wallopalooza Financial, Inc., believes that it can successfully “intermediate” in the
mortgage market. At present, borrowers pay 7 percent on adjustable rate mortgages. The
deposit interest rate necessary to attract funds to lend is 3 percent, also adjustable with
market conditions. Wallopalooza’s administrative expenses, including information costs,
are $2 million per annum on a base business of $100 million in loans.

a. What interest rates on mortgage loans and on deposits would you recommend to
obtain business?

b. If $100 million in loans and an equal amount of deposits are attracted with a mort-
gage rate of 6.5 percent and a deposit interest rate of 3.5 percent, what would be
Wallopalooza’s annual before-tax profit on the new business? (Assume that interest
rates do not change.)

4. Suppose that 91-day Treasury bills currently yield 6 percent to maturity and that 25-year
Treasury bonds yield 7.25 percent. Lopez Pharmaceutical Company recently has issued
long-term, 25-year bonds that yield 9 percent to maturity.

a. If the yield on Treasury bills is taken to be the short-term, risk-free rate, what premium
in yield is required for the default risk and lower marketability associated with the
Lopez bonds?

b. What premium in yield above the short-term, risk-free rate is attributable to maturity?

1. Zaharias-Liras Wholesalers, a partnership, owes $418,000 to various shipping companies.
Armand Zaharias has a personal net worth of $1,346,000, including a $140,000 equity
interest in the partnership. Nick Liras has a personal net worth of $893,000, including
the same equity interest in the business as his partner. The partners have kept only a
moderate equity base of $280,000 in the business, with earnings being taken out as partner
withdrawals. They wish to limit their risk exposure and are considering the corporate
form.

a. What is their liability now for the business? What would it be under the corporate form?
b. Will creditors be more or less willing to extend credit with a change in organization
form?

2. The Loann Le Milling Company is going to purchase a new piece of testing equipment for
$28,000 and a new machine for $53,000. The equipment falls in the three-year property
class, and the machine is in the five-year class. What annual depreciation will the company
be able to take on the two assets?
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Solutions to Self-Correction Problems

1. a. Henry is responsible for all liabilities, book as well as contingent. If the lawsuit were lost,

3. Tripex Consolidated Industries owns $1.5 million in 12 percent bonds of Solow

Electronics Company. It also owns 100,000 shares of preferred stock of Solow, which
constitutes 10 percent of all outstanding Solow preferred shares. In the past year, Solow
paid the stipulated interest on its bonds and dividends of $3 per share on its preferred
stock. The marginal tax rate of Tripex is 34 percent. What taxes must Tripex pay on this
interest and dividend income?

. The Castle Cork Company was founded in 20X1 and had the following taxable income

through 20X5:

20X1 20X2 20X3 20X4 20X5
$0 $35,000 $68,000 —$120,000 $52,000

Compute the corporate income tax or tax refund in each year, assuming the graduated tax
rates discussed in the chapter.

. Loquat Foods Company is able to borrow at an interest rate of 9 percent for one year. For

the year, market participants expect 4 percent inflation.

a. What approximate real rate of return does the lender expect? What is the inflation
premium embodied in the nominal interest rate?

b. Ifinflation proves to be 2 percent for the year, does the lender suffer? Does the borrower
suffer? Why?

c. If inflation proves to be 6 percent, who gains and who loses?

. From a recent Monday Wall Street Journal, collect yield information on yields for a long-

term Treasury bond, a public utility bond (probably AA in quality), municipal bonds
as described by the municipal bond index, Treasury bills, and commercial paper. (This
information appears at the back of the paper under the Bond Market section, the Money
Market Rates section, and the Treasury Issues section.) What reasons can you give for the
differences in yield on these various instruments?

he would lose all his net assets, as represented by a net worth of $467,000. Without the
lawsuit, he still is responsible for $90,000 in liabilities if for some reason the business is
unable to pay them.

b. He still could lose all his net assets because Kobayashi’s net worth is insufficient to make
a major dent in the lawsuit: $600,000 — $36,000 = $564,000. As the two partners have
substantially different net worths, they do not share equally in the risk. Henry has much
more to lose.

c. Under the corporate form, he could lose the business, but that is all. The net worth of
the business is $263,000 — $90,000 = $173,000, and this represents Henry’s personal
financial stake in the business. The remainder of his net worth, $467,000 — $173,000 =
$294,000, would be protected under the corporate form.

2. Depreciation charges for the equipment:

YEAR PERCENT AMOUNT
1 20.00% $ 3,200.00
2 32.00 5,120.00
3 19.20 3,072.00
4 11.52 1,843.20
5 11.52 1,843.20
6 5.76 921.60
Total $16,000.00
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At $2 million in expenses per $100 million in loans, administrative costs come to 2 per-
cent. Therefore, just to break even, the firm must set rates so that (at least) a 2 percent
difference exists between the deposit interest rate and the mortgage rate. In addition,
market conditions dictate that 3 percent is the floor for the deposit rate, and 7 percent
is the ceiling for the mortgage rate. Suppose that Wallopalooza wished to increase the
current deposit rate and lower the current mortgage rate by equal amounts while
earning a before-tax return spread of 1 percent. It would then offer a deposit rate of
3.5 percent and a mortgage rate of 6.5 percent. Of course, other answers are possible,

depending on your profit assumptions.
b. Before-tax profit of 1 percent on $100 million in loans equals $1 million.
4. a. The premium attributable to default risk and to lower marketability is 9% — 7.25% =

1.75%.

b. The premium attributable to maturity is 7.25% — 6% = 1.25%. In this case, default risk
is held constant, and marketability, for the most part, is also held constant.
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After studying Chapter 3, you should be able to:

Understand what is meant by “the time value of
money.”

Understand the relationship between present
and future value.

Describe how the interest rate can be used to
adjust the value of cash flows — both forward and
backward — to a single point in time.

Calculate both the future and present value of:
(a) an amount invested today; (b) a stream of
equal cash flows (an annuity); and (c) a stream
of mixed cash flows.

Distinguish between an “ordinary annuity” and
an “annuity due.”

Use interest factor tables and understand how
they provide a shortcut to calculating present
and future values.

Use interest factor tables to find an unknown
interest rate or growth rate when the number of
time periods and future and present values are
known.

Build an “amortization schedule” for an

installment-style loan.
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The Interest Rate

Interest Money paid
(earned) for the use
of money.
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The chief value of money lies in the fact that one lives in a world in
which it is overestimated.

—H. L. MENCKEN
A Mencken Chrestomathy

Which would you prefer — $1,000 today or $1,000 ten years from today? Common sense tells
us to take the $1,000 today because we recognize that there is a time value to money. The
immediate receipt of $1,000 provides us with the opportunity to put our money to work and
earn interest. In a world in which all cash flows are certain, the rate of interest can be used to
express the time value of money. As we will soon discover, the rate of interest will allow us to
adjust the value of cash flows, whenever they occur, to a particular point in time. Given this
ability, we will be able to answer more difficult questions, such as: which should you prefer —
$1,000 today or $2,000 ten years from today? To answer this question, it will be necessary to
position time-adjusted cash flows at a single point in time so that a fair comparison can be made.

If we allow for uncertainty surrounding cash flows to enter into our analysis, it will be
necessary to add a risk premium to the interest rate as compensation for uncertainty. In
later chapters we will study how to deal with uncertainty (risk). But for now, our focus is on
the time value of money and the ways in which the rate of interest can be used to adjust the
value of cash flows to a single point in time.

Most financial decisions, personal as well as business, involve time value of money consid-
erations. In Chapter 1, we learned that the objective of management should be to maximize
shareholder wealth, and that this depends, in part, on the timing of cash flows. Not surpris-
ingly, one important application of the concepts stressed in this chapter will be to value a
stream of cash flows. Indeed, much of the development of this book depends on your under-
standing of this chapter. You will never really understand finance until you understand the
time value of money. Although the discussion that follows cannot avoid being mathematical
in nature, we focus on only a handful of formulas so that you can more easily grasp the
fundamentals. We start with a discussion of simple interest and use this as a springboard to
develop the concept of compound interest. Also, to observe more easily the effect of compound
interest, most of the examples in this chapter assume an 8 percent annual interest rate.

Crae note ]

Before we begin, it is important to sound a few notes of caution. The examples in the chap-
ter frequently involve numbers that must be raised to the nth power — for example, (1.05) to
the third power equals (1.05)’ equals [(1.05) X (1.05) X (1.05)]. However, this operation is
easy to do with a calculator, and tables are provided in which this calculation has already
been done for you. Although the tables provided are a useful aid, you cannot rely on them
for solving every problem. Not every interest rate or time period can possibly be represented
in each table. Therefore you will need to become familiar with the operational formulas on
which the tables are based. (As a reminder, the appropriate formula is included at the top of
every table.) Those of you possessing a business calculator may feel the urge to bypass both
the tables and formulas and head straight for the various function keys designed to deal with
time value of money problems. However, we urge you to master first the logic behind the
procedures outlined in this chapter. Even the best of calculators cannot overcome a faulty
sequence of steps programmed in by the user.



Simple Interest

Simple interest
Interest paid (earned)
on only the original
amount, or principal,
borrowed (lent).

Future value
(terminal value) The
value at some future
time of a present
amount of money, or
a series of payments,
evaluated at a given
interest rate.

Present value The
current value of a
future amount of
money, or a series of
payments, evaluated
at a given interest
rate.

Compound Interest

Compound interest
Interest paid (earned)
on any previous
interest earned, as
well as on the
principal borrowed
(lent).

3 The Time Value of Money

Simple interest is interest that is paid (earned) on only the original amount, or principal,
borrowed (lent). The dollar amount of simple interest is a function of three variables: the
original amount borrowed (lent), or principal; the interest rate per time period; and the num-
ber of time periods for which the principal is borrowed (lent). The formula for calculating
simple interest is

Sl = Py(i)n) (3.1)

where SI = simple interest in dollars
P, = principal, or original amount borrowed (lent) at time period 0
i = interest rate per time period
n = number of time periods

For example, assume that you deposit $100 in a savings account paying 8 percent simple
interest and keep it there for 10 years. At the end of 10 years, the amount of interest accumu-
lated is determined as follows:

$80 = $100(0.08)(10)

To solve for the future value (also known as the terminal value) of the account at the end
of 10 years (FV,,), we add the interest earned on the principal only to the original amount
invested. Therefore

FV,, =$100 + [$100(0.08)(10)] = $180
For any simple interest rate, the future value of an account at the end of # periods is
FV, = Py+ Sl = Py + Pyli)(n)
or, equivalently,

FV, = Pl + (i)(n)] (3.2)

Sometimes we need to proceed in the opposite direction. That is, we know the future value
of a deposit at i percent for n years, but we don’t know the principal originally invested —
the account’s present value (PV; = P;). A rearrangement of Eq. (3.2), however, is all that
is needed.

PVy= Py = FV, /11 + (I)(n)] (3.3)

Now that you are familiar with the mechanics of simple interest, it is perhaps a bit cruel
to point out that most situations in finance involving the time value of money do not rely
on simple interest at all. Instead, compound interest is the norm; however, an understand-
ing of simple interest will help you appreciate (and understand) compound interest all the
more.

The distinction between simple and compound interest can best be seen by example. Table 3.1
illustrates the rather dramatic effect that compound interest has on an investment’s value over
time when compared with the effect of simple interest. From the table it is clear to see why
some people have called compound interest the greatest of human inventions.

The notion of compound interest is crucial to understanding the mathematics of fin-
ance. The term itself merely implies that interest paid (earned) on a loan (an investment) is
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Future value of $1
invested for various
time periods at an 8%
annual interest rate
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YEARS AT SIMPLE INTEREST AT COMPOUND INTEREST
2 $ 1.16 $ 1.17
20 2.60 4.66
200 17.00 4,838,949.59

periodically added to the principal. As a result, interest is earned on interest as well as the
initial principal. It is this interest-on-interest, or compounding, effect that accounts for the
dramatic difference between simple and compound interest. As we will see, the concept of
compound interest can be used to solve a wide variety of problems in finance.

e Single Amounts

Future (or Compound) Value. To begin with, consider a person who deposits $100 into a
savings account. If the interest rate is 8 percent, compounded annually, how much will the
$100 be worth at the end of a year? Setting up the problem, we solve for the future value
(which in this case is also referred to as the compound value) of the account at the end of the
year (FV,).

FV,=Py(1+1)
=$100(1.08) = $108

Interestingly, this first-year value is the same number that we would get if simple interest were
employed. But this is where the similarity ends.

What if we leave $100 on deposit for two years? The $100 initial deposit will have grown to
$108 at the end of the first year at 8 percent compound annual interest. Going to the end of
the second year, $108 becomes $116.64, as $8 in interest is earned on the initial $100, and
$0.64 is earned on the $8 in interest credited to our account at the end of the first year. In
other words, interest is earned on previously earned interest — hence the name compound
interest. Therefore, the future value at the end of the second year is

FV,=FVi(1+10)=Py(1+ )1+ i) =Py(1+i)?
=$108(1.08) = $100(1.08)(1.08) = $100(1.08)?
=$116.64

At the end of three years, the account would be worth
FVy=FVy(1+i)=FV,(1+ )1 +i)=Py1+i)
= $116.64(1.08) = $108(1.08)(1.08) = $100(1.08)°
=$125.97
In general, FV,, the future (compound) value of a deposit at the end of #n periods, is
FV, = Py(1+ i)" (3.4)
or

FV, = P(FVIF;,) (3.5)

where we let FVIF;, (i.e., the future value interest factor at i% for n periods) equal (1 + 1)".
Table 3.2, showing the future values for our example problem at the end of years 1 to 3 (and
beyond), illustrates the concept of interest being earned on interest.

A calculator makes Eq. (3.4) very simple to use. In addition, tables have been constructed
for values of (1 + i)" — FVIF,,, — for wide ranges of i and n. These tables, called (appropriately)
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Illustration of
compound interest
with $100 initial
deposit and 8%
annual interest rate

INTEREST EARNED
BEGINNING DURING PERIOD ENDING
YEAR AMOUNT (8% of beginning amount) AMOUNT (FV,)
1 $100.00 $ 8.00 $108.00
2 108.00 8.64 116.64
3 116.64 9.33 125.97
4 125.97 10.08 136.05
5 136.05 10.88 146.93
6 146.93 11.76 158.69
7 158.69 12.69 171.38
8 171.38 13.71 185.09
9 185.09 14.81 199.90
10 199.90 15.99 215.89

Future value interest
factor of $1 at i% at
the end of n periods
(FVIF; ;)

(FVIF,) = (1 + i)"
INTEREST RATE (i)

PERIOD (1) 1% 3% 5% 8% 10% 15%
1 1.010 1.030 1.050 1.080 1.100 1.150
2 1.020 1.061 1.102 1.166 1.210 1.322
3 1.030 1.093 1.158 1.260 1.331 1.521
4 1.041 1.126 1.216 1.360 1.464 1.749
5 1.051 1.159 1.276 1.469 1.611 2.011
6 1.062 1.194 1.340 1.587 1.772 2.313
7 1.072 1.230 1.407 1.714 1.949 2.660
8 1.083 1.267 1.477 1.851 2.144 3.059
9 1.094 1.305 1.551 1.999 2.358 3.518
10 1.105 1.344 1.629 2.159 2.594 4.046
25 1.282 2.094 3.386 6.848 10.835 32919
50 1.645 4.384 11.467 46.902 117.391 1,083.657

future value interest factor (or terminal value interest factor) tables, are designed to be used
with Eq. (3.5). Table 3.3 is one example covering various interest rates ranging from 1
to 15 percent. The Interest Rate (i) headings and Period (n) designations on the table are sim-
ilar to map coordinates. They help us locate the appropriate interest factor. For example,
the future value interest factor at 8 percent for nine years (FVIFy,,) is located at the inter-
section of the 8% column with the 9-period row and equals 1.999. This 1.999 figure means
that $1 invested at 8 percent compound interest for nine years will return roughly $2 — con-
sisting of initial principal plus accumulated interest. (For a more complete table, see Table I
in the Appendix at the end of this book.)

If we take the FVIFs for $1 in the 8% column and multiply them by $100, we get figures
(aside from some rounding) that correspond to our calculations for $100 in the final column
of Table 3.2. Notice, too, that in rows corresponding to two or more years, the proportional
increase in future value becomes greater as the interest rate rises. A picture may help make this
point a little clearer. Therefore, in Figure 3.1 we graph the growth in future value for a $100
initial deposit with interest rates of 5, 10, and 15 percent. As can be seen from the graph, the
greater the interest rate, the steeper the growth curve by which future value increases. Also,
the greater the number of years during which compound interest can be earned, obviously the
greater the future value.
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Future values with
$100 initial deposit
and 5%, 10%, and
15% compound
annual interest rates

350 -

300 -

10%
250 -

FUTURE VALUE ($)

200 -

5%
150 -

100 I I I I I I I I ]
0

- J

D @

On a number of business professional (certification) exams you will be provided with inter-
est factor tables and be limited to using only basic, non-programmable, hand-held calcula-
tors. So, for some of you, it makes added sense to get familiar with interest factor tables now.

Compound Growth. Although our concern so far has been with interest rates, it is impor-
tant to realize that the concept involved applies to compound growth of any sort — for example,
in gas prices, tuition fees, corporate earnings, or dividends. Suppose that a corporation’s most
recent dividend was $10 per share but that we expect this dividend to grow at a 10 percent
compound annual rate. For the next five years we would expect dividends to look as shown in
the table.

YEAR GROWTH FACTOR EXPECTED DIVIDEND/SHARE
1 (1.10)" $11.00
2 (1.10)? 12.10
3 (1.10)° 13.31
4 (1.10)* 14.64
5 (1.10)° 16.11

m In 1790 John Jacob Astor bought approximately an acre of land on the east side of
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Manbhattan Island for $58. Astor, who was considered a shrewd investor, made many
such purchases. How much would his descendants have in 2009, if instead of buying
the land, Astor had invested the $58 at 5 percent compound annual interest?



Discount rate
(capitalization rate)
Interest rate used to
convert future values
to present values.

3 The Time Value of Money

In Table L, in the Appendix at the end of the book, we won’t find the FVIF of $1 in
219 years at 5 percent. But notice that we can find the FVIF of #1 in 50 years — 11.467 —
and the FVIF of $1 in 19 years — 2.527. So what, you might ask. Being a little creative,
we can express our problem as follows:'

FVp9= Py x (1 + 1)*"®
=Py x (1+ 00 x(1+00x(1+)O°x(1+ )% (1+7)"
=$58 x 11.467 x 11.467 x 11.467 x 11.467 x 2.527
= $58 x 43,692.26 = $2,534,151.08

Given the current price of land in New York City, Astor’s one-acre purchase seems
to have passed the test of time as a wise investment. It is also interesting to note that
with a little reasoning we can get quite a bit of mileage out of even a basic table.

Similarly, we can determine the future levels of other variables that are subject to compound
growth. This principle will prove especially important when we consider certain valuation
models for common stock, which we do in the next chapter.

Present (or Discounted) Value. We all realize that a dollar today is worth more than a
dollar to be received one, two, or three years from now. Calculating the present value of
future cash flows allows us to place all cash flows on a current footing so that comparisons
can be made in terms of today’s dollars.

An understanding of the present value concept should enable us to answer a question that
was posed at the very beginning of this chapter: which should you prefer — $1,000 today or
$2,000 ten years from today?” Assume that both sums are completely certain and your oppor-
tunity cost of funds is 8 percent per annum (i.e., you could borrow or lend at 8 percent). The
present worth of $1,000 received today is easy — it is worth $1,000. However, what is $2,000
received at the end of 10 years worth to you today? We might begin by asking what amount
(today) would grow to be $2,000 at the end of 10 years at 8 percent compound interest. This
amount is called the present value of $2,000 payable in 10 years, discounted at 8 percent.
In present value problems such as this, the interest rate is also known as the discount rate
(or capitalization rate).

Finding the present value (or discounting) is simply the reverse of compounding. Therefore,
let’s first retrieve Eq. (3.4):

FV,=Py(1+1i)"
Rearranging terms, we solve for present value:
PVo=F=FV, /(1 + 1)
=FV,[1/(1+1)"] (3.6)
Note that the term [1/(1 + i)"] is simply the reciprocal of the future value interest factor at 1%

for n periods (FVIF,,). This reciprocal has its own name — the present value interest factor at i%
for n periods (PVIF;, ) — and allows us to rewrite Eq. (3.6) as

PV, = FV,(PVIF,,) (3.7)

A present value table containing PVIFs for a wide range of interest rates and time periods
relieves us of making the calculations implied by Eq. (3.6) every time we have a present value
problem to solve. Table 3.4 is an abbreviated version of one such table. (Table II in the
Appendix found at the end of the book is a more complete version.)

'We make use of one of the rules governing exponents. Specifically, A™*" = A” x A"
2Altcrnati\'cly, we could treat this as a future value problem. To do this, we would compare the future value of $1,000,

compounded at 8 percent annual interest for 10 years, to a future $2,000.
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Present value interest
factor of $1 at i% for
n periods (PVIF,,)

(PVIF; ;) = 1/(1 +i)"
INTEREST RATE (i)

PERIOD (n) 1% 3% 5% 8% 10% 15%
1 0.990 0.971 0.952 0.926 0.909 0.870
2 0.980 0.943 0.907 0.857 0.826 0.756
3 0.971 0.915 0.864 0.794 0.751 0.658
4 0.961 0.888 0.823 0.735 0.683 0.572
5 0.951 0.863 0.784 0.681 0.621 0.497
6 0.942 0.837 0.746 0.630 0.564 0.432
7 0.933 0.813 0.711 0.583 0.513 0.376
8 0.923 0.789 0.677 0.540 0.467 0.327
9 0.914 0.766 0.645 0.500 0.424 0.284

10 0.905 0.744 0.614 0.463 0.386 0.247

We can now make use of Eq. (3.7) and Table 3.4 to solve for the present value of $2,000 to
be received at the end of 10 years, discounted at 8 percent. In Table 3.4, the intersection of the
8% column with the 10-period row pinpoints PVIF,, ,, — 0.463. This tells us that $1 received
10 years from now is worth roughly 46 cents to us today. Armed with this information, we get

PV = FVio(PVIFgy, 10)
=$2,000(0.463) = $926

Finally, if we compare this present value amount ($926) with the promise of $1,000 to be
received today, we should prefer to take the $1,000. In present value terms we would be
better off by $74 ($1,000 — $926).

Discounting future cash flows turns out to be very much like the process of handicapping.
That is, we put future cash flows at a mathematically determined disadvantage relative to cur-
rent dollars. For example, in the problem just addressed, every future dollar was handicapped
to such an extent that each was worth only about 46 cents. The greater the disadvantage
assigned to a future cash flow, the smaller the corresponding present value interest factor
(PVIF). Figure 3.2 illustrates how both time and discount rate combine to affect present value;
the present value of $100 received from 1 to 10 years in the future is graphed for discount rates
of 5, 10, and 15 percent. The graph shows that the present value of $100 decreases by a
decreasing rate the further in the future that it is to be received. The greater the interest rate,
of course, the lower the present value but also the more pronounced the curve. At a 15 per-
cent discount rate, $100 to be received 10 years hence is worth only $24.70 today — or roughly
25 cents on the (future) dollar.

m How do you determine the future value (present value) of an investment over a time
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span that contains a fractional period (e.g., 1'/s years)?

Simple. All you do is alter the future value (present value) formula to include the
fraction in decimal form. Let’s say that you invest $1,000 in a savings account that
compounds annually at 6 percent and want to withdraw your savings in 15 months (i.e.,
1.25 years). Since FV, = Py(1 +1)", you could withdraw the following amount 15 months
from now:

FV, .5 =%$1,000(1 + 0.06)"% = $1,075.55



Present values with
$100 cash flow and
5%, 10%, and 15%
compound annual
interest rates
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Unknown Interest (or Discount) Rate. Sometimes we are faced with a time-value-of-
money situation in which we know both the future and present values, as well as the
number of time periods involved. What is unknown, however, is the compound interest
rate (i) implicit in the situation.

Let’s assume that, if you invest $1,000 today, you will receive $3,000 in exactly 8 years. The
compound interest (or discount) rate implicit in this situation can be found by rearranging
either a basic future value or present value equation. For example, making use of future value
Eq. (3.5), we have

FV, = Py(FVIF,g)
$3,000 = $1,000(F VIF,g)
FVIF,s = $3,000/$1,000 = 3

Reading across the 8-period row in Table 3.3, we look for the future value interest factor
(FVIF) that comes closest to our calculated value of 3. In our table, that interest factor is 3.059
and is found in the 15% column. Because 3.059 is slightly larger than 3, we conclude that the
interest rate implicit in the example situation is actually slightly less than 15 percent.

For a more accurate answer, we simply recognize that FVIF, ; can also be written as (1 + i )8,
and solve directly for i as follows:

(1+02=3
(1+i)=3"8=3%125=1.1472
i=0.1472

(Note: Solving for i, we first have to raise both sides of the equation to the 1/8 or 0.125 power.
To raise “3” to the “0.125” power, we use the [ y*] key on a handheld calculator — entering “3,”
pressing the [y*] key, entering “0.125,” and finally pressing the [=] key.)
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Annuity A series of
equal payments or
receipts occurring
over a specified
number of periods.

In an ordinary annuity,
payments or receipts
occur at the end

of each period; in

an annuity due,
payments or receipts
occur at the beginning
of each period.
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Unknown Number of Compounding (or Discounting) Periods. At times we may need to
know how long it will take for a dollar amount invested today to grow to a certain future value
given a particular compound rate of interest. For example, how long would it take for an
investment of $1,000 to grow to $1,900 if we invested it at a compound annual interest rate of
10 percent? Because we know both the investment’s future and present value, the number of
compounding (or discounting) periods () involved in this investment situation can be deter-
mined by rearranging either a basic future value or present value equation. Using future value
Eq. (3.5), we get

FV, = Po(FVIF1g,,)
$1,900 = $1,000(FVIF,q, )
FVIF,q,, = $1,900/$1,000 = 1.9

Reading down the 10% column in Table 3.3, we look for the future value interest factor
(FVIF) in that column that is closest to our calculated value. We find that 1.949 comes
closest to 1.9, and that this number corresponds to the 7-period row. Because 1.949 is a little
larger than 1.9, we conclude that there are slightly less than 7 annual compounding periods
implicit in the example situation.

For greater accuracy, simply rewrite FVIF,, , as (1 +0.10)", and solve for # as follows:

(1+0.10)"=1.9
n(in 1.1)=In 1.9
n=(In 1.9)/(In 1.1) = 6.73 years

To solve for n, which appeared in our rewritten equation as an exponent, we employed a
little trick. We took the natural logarithm (In) of both sides of our equation. This allowed
us to solve explicitly for n. (Note: To divide (In 1.9) by (In 1.1), we use the [LN] key on a
handheld calculator as follows: enter “1.97; press the [LN] key; then press the [+] key; now
enter “1.17; press the [LN] key one more time; and finally, press the [=] key.)

@ Annuities

Ordinary Annuity. An annuity is a series of equal payments or receipts occurring over a
specified number of periods. In an ordinary annuity, payments or receipts occur at the end of
each period. Figure 3.3 shows the cash-flow sequence for an ordinary annuity on a time line.
Assume that Figure 3.3 represents your receiving $1,000 a year for three years. Now let’s
further assume that you deposit each annual receipt in a savings account earning 8 percent com-
pound annual interest. How much money will you have at the end of three years? Figure 3.4
provides the answer (the long way) — using only the tools that we have discussed so far.
Expressed algebraically, with FVA, defined as the future (compound) value of an annuity,
R the periodic receipt (or payment), and # the length of the annuity, the formula for FVA, is

FVA,=R(1+ )" "+ R(1+N"2+...+R1+ )"+ R(1+1)°
= RIFVIF,, .« + FVIF,, .+ ...+ FVIF,; + FVIF;,]

As you can see, FVA, is simply equal to the periodic receipt (R) times the “sum of the future
value interest factors at i percent for time periods 0 to n — 1.” Luckily, we have two shorthand
ways of stating this mathematically:

FVA, = R[Z 1+ i)"’} = R+ i) = 11/i) (3.8)

t=1
or equivalently,
FVA, = R(FVIFA,,) (3.9)

where FVIFA, , stands for the future value interest factor of an annuity at 1% for n periods.
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Psst! Want to Double Your Money? The “Rule of 72" Tells You How

Bill Veeck once bought the Chicago White Sox baseball
team franchise for $10 million and then sold it 5 years
later for $20 million. In short, he doubled his money in
5 years. What compound rate of return did Veeck earn
on his investment?

A quick way to handle compound interest problems
involving doubling your money makes use of the “Rule
of 72.” This rule states that if the number of years, n, for
which an investment will be held is divided into the value
72, we will get the approximate interest rate, i, required
for the investment to double in value. In Veeck’s case,
the rule gives

pound interest, he would have had to wait approximately
12 years for his money to have doubled:

72/i=n
or
72/6 = 12 years

Indeed, for most interest rates we encounter, the
“Rule of 72” gives a good approximation of the interest
rate — or the number of years — required to double your
money. But the answer is not exact. For example, money
doubling in 5 years would have to earn at a 14.87 percent
compound annual rate [(1 + 0.1487)° = 2]; the “Rule of

727 says 14.4 percent. Also, money invested at 6 percent
interest would actually require only 11.9 years to double
[(1 + 0.06)"° = 2]; the “Rule of 72” suggests 12.
However, for ballpark-close money-doubling approxima-
tions that can be done in your head, the “Rule of 72”
comes in pretty handy.

72/n=1i
or
72/5 = 14.4%

Alternatively, if Veeck had taken his initial investment
and placed it in a savings account earning 6 percent com-

. ™\
Flgure 3.3 End of Year
Time line showing the
cash-flow sequence (I) } % ?
for an ordinary annuity
of $1,000 per year for $1,000 $1,000 $1,000
3 years /
4 ™\
End of Year
0 1 2 3
| | | |
$1,000 $1,000 $1,000
Not compounded
Figure 3.4 $1,000
Time line for Compounded 1 year 1.080
calculating the future '
(compound) value of Compounded 2 years 1,166
an (ordinary) annuity —
[periodic receipt = Future value of an (ordinary) annuity at 8% for 3 years (FVA;) = $3,246
R=$1,000; i = 8%;
and n = 3 years] . _J

D @

It is very helpful to begin solving time value of money problems by first drawing a time line
on which you position the relevant cash flows. The time line helps you focus on the prob-
lem and reduces the chance for error. When we get to mixed cash flows, this will become
even more apparent.
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Future value interest
factor of an (ordinary)
annuity of $1 per
period at i% for n
periods (FVIFA;,)

Time line for
calculating the
present (discounted)
value of an (ordinary)
annuity [periodic
receipt = R = $1,000;
i=8%; and n=3
years]
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(FVIFA,) = 3 (1 + i)'~ = [(1+ )" = 1V/i

t=1

INTEREST RATE (i)

PERIOD (n) 1% 3% 5% 8% 10% 15%
1 1.000 1.000 1.000 1.000 1.000 1.000
2 2.010 2.030 2.050 2.080 2.100 2.150
3 3.030 3.091 3.153 3.246 3.310 3.473
4 4.060 4.184 4.310 4.506 4.641 4.993
5 5.101 5.309 5.526 5.867 6.105 6.742
6 6.152 6.468 6.802 7.336 7.716 8.754
7 7.214 7.662 8.142 8.923 9.487 11.067
8 8.286 8.892 9.549 10.637 11.436 13.727
9 9.369 10.159 11.027 12.488 13.579 16.786

10 10.462 11.464 12.578 14.487 15.937 20.304

( )
End of Year
0 1 2 3
| | | |
$1,000 $1,000 $1,000
Discounted 1 year
$ 926
Discounted 2 years
857
Discounted 3 years
794

$2,577 = Present value of an (ordinary) annuity at 8% for 3 years (PVA5)

NS J

An abbreviated listing of FVIFAs appears in Table 3.5. A more complete listing appears in
Table I1I in the Appendix at the end of this book.
Making use of Table 3.5 to solve the problem described in Figure 3.4, we get

FVA, = $1,000(FVIFAg, 5)
=$1,000(3.246) = $3,246

This answer is identical to that shown in Figure 3.4. (Nofe: Use of a table rather than a for-
mula subjects us to some slight rounding error. Had we used Eq. (3.8), our answer would
have been 40 cents more. Therefore, when extreme accuracy is called for, use formulas rather
than tables.)

Return for the moment to Figure 3.3. Only now let’s assume the cash flows of $1,000 a year
for three years represent withdrawals from a savings account earning 8 percent compound
annual interest. How much money would you have to place in the account right now (time
period 0) such that you would end up with a zero balance after the last $1,000 withdrawal?
Figure 3.5 shows the long way to find the answer.

As can be seen from Figure 3.5, solving for the present value of an annuity boils down to
determining the sum of a series of individual present values. Therefore, we can write the
general formula for the present value of an (ordinary) annuity for n periods (PVA,) as

PVA,= RIV(1+ )1+ RIAT + 0?1+ ...+ RI/AT + )]
= RIPVIF,, + PVIF,, + . . . + PVIF,,]
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Present value interest
factor of an (ordinary)
annuity of $1 per
period at i% for n
periods (PVIFA, )

(PVIFA; ) = 21/(1 + i) ==+ i)

t=1
INTEREST RATE (i)

PERIOD (n) 1% 3% 5% 8% 10% 15%
1 0.990 0.971 0.952 0.926 0.909 0.870
2 1.970 1.913 1.859 1.783 1.736 1.626
3 2.941 2.829 2.723 2.577 2.487 2.283
4 3.902 3.717 3.546 3.312 3.170 2.855
5 4.853 4.580 4.329 3.993 3.791 3.352
6 5.795 5.417 5.076 4.623 4.355 3.784
7 6.728 6.230 5.786 5.206 4.868 4.160
8 7.652 7.020 6.463 5.747 5.335 4.487
9 8.566 7.786 7.108 6.247 5.759 4.772

10 9.471 8.530 7.722 6.710 6.145 5.019

Notice that our formula reduces to PVA, being equal to the periodic receipt (R) times the
“sum of the present value interest factors at i percent for time periods 1 to n.” Mathematically,
this is equivalent to

PVA, = R[Z 11 + i)‘] = RIO = [/(1 + i)"))/i] (3.10)

t=1

and can be expressed even more simply as
PVA, = R(PVIFA,,) (3.11)

where PVIFA, , stands for the present value interest factor of an (ordinary) annuity at i percent
for n periods. Table IV in the Appendix at the end of this book holds PVIFAs for a wide range
of values for 7 and n, and Table 3.6 contains excerpts from it.

We can make use of Table 3.6 to solve for the present value of the $1,000 annuity for three
years at 8 percent shown in Figure 3.5. The PVIFAy,, ; is found from the table to be 2.577.
(Notice this figure is nothing more than the sum of the first three numbers under the 8%
column in Table 3.4, which gives PVIFs.) Employing Eq. (3.11), we get

PVA, = $1,000(PVIFAg, ;)
=$1,000(2.577) = $2,577

Unknown Interest (or Discount) Rate. A rearrangement of the basic future value (present
value) of an annuity equation can be used to solve for the compound interest (discount) rate
implicit in an annuity if we know: (1) the annuity’s future (present) value, (2) the periodic
payment or receipt, and (3) the number of periods involved. Suppose that you need to have
at least $9,500 at the end of 8 years in order to send your parents on a luxury cruise. To accu-
mulate this sum, you have decided to deposit $1,000 at the end of each of the next 8 years in
a bank savings account. If the bank compounds interest annually, what minimum compound
annual interest rate must the bank offer for your savings plan to work?

To solve for the compound annual interest rate (i) implicit in this annuity problem, we
make use of future value of an annuity Eq. (3.9) as follows:

FVAg = R(FVIFA;s)
$9,500 = $1,000(FVIFA,z)
FVIFA,s = $9,500/$1,000 = 9.5

Reading across the 8-period row in Table 3.5, we look for the future value interest factor of
an annuity (FVIFA) that comes closest to our calculated value of 9.5. In our table, that interest
factor is 9.549 and is found in the 5% column. Because 9.549 is slightly larger than 9.5, we

53



Part 2 Valuation

Perpetuity An ordinary
annuity whose
payments or receipts
continue forever.

54

conclude that the interest rate implicit in the example situation is actually slightly less than
5 percent. (For a more accurate answer, you would need to rely on trial-and-error testing of
different interest rates, interpolation, or a financial calculator.)

Unknown Periodic Payment (or Receipt). When dealing with annuities, one frequently
encounters situations in which either the future (or present) value of the annuity, the interest
rate, and the number of periodic payments (or receipts) are known. What needs to be deter-
mined, however, is the size of each equal payment or receipt. In a business setting, we most
frequently encounter the need to determine periodic annuity payments in sinking fund (i.e.,
building up a fund through equal-dollar payments) and loan amortization (i.e., extinguishing
a loan through equal-dollar payments) problems.

Rearrangement of either the basic present or future value annuity equation is necessary to
solve for the periodic payment or receipt implicit in an annuity. Because we devote an entire
section at the end of this chapter to the important topic of loan amortization, we will illus-
trate how to calculate the periodic payment with a sinking fund problem.

How much must one deposit each year end in a savings account earning 5 percent com-
pound annual interest to accumulate $10,000 at the end of 8 years? We compute the payment
(R) going into the savings account each year with the help of future value of an annuity
Eq. (3.9). In addition, we use Table 3.5 to find the value corresponding to FVIFA,, , and
proceed as follows:

FVAs = R(FVIFAg, 5)
$10,000 = R(9.549)
R = $10,000/9.549 = $1,047.23

Therefore, by making eight year-end deposits of $1,047.23 each into a savings account earn-
ing 5 percent compound annual interest, we will build up a sum totaling $10,000 at the end
of 8 years.

Perpetuity. A perpetuity is an ordinary annuity whose payments or receipts continue for-
ever. The ability to determine the present value of this special type of annuity will be required
when we value perpetual bonds and preferred stock in the next chapter. A look back to PVA,
in Eq. (3.10) should help us to make short work of this type of task. Replacing » in Eq. (3.10)
with the value infinity (=) gives us

PVA. = RI(1 - [1/(1+i)1/il (3.12)
Because the bracketed term — [1/(1 + i)~] — approaches zero, we can rewrite Eq. (3.12) as
PVA_ = RI(1-0)/il = R(1/i)
or simply
PVA. = R/i (3.13)

Thus the present value of a perpetuity is simply the periodic receipt (payment) divided by
the interest rate per period. For example, if $100 is received each year forever and the interest
rate is 8 percent, the present value of this perpetuity is $1,250 (that is, $100/0.08).

Annuity Due. In contrast to an ordinary annuity, where payments or receipts occur at the
end of each period, an annuity due calls for a series of equal payments occurring at the begin-
ning of each period. Luckily, only a slight modification to the procedures already outlined for
the treatment of ordinary annuities will allow us to solve annuity due problems.

Figure 3.6 compares and contrasts the calculation for the future value of a $1,000 ordinary
annuity for three years at 8 percent (FVA;) with that of the future value of a $1,000 annuity
due for three years at 8 percent (FVAD,). Notice that the cash flows for the ordinary annuity
are perceived to occur at the end of periods 1, 2, and 3, and those for the annuity due are per-
ceived to occur at the beginning of periods 2, 3, and 4.



Time lines for
calculating the future
(compound) value of
an (ordinary) annuity
and an annuity due
[periodic receipt =

R =$1,000; i = 8%;
and n = 3 years]
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( )
End of Year
Ordinary O 1 2 3 4
annuity L ] ] ] ]
$1,000 $1,000 $1,000
|—> 1,080
1,166

($1,000)(FVIFAg, 3) = ($1,000)(3.246) = $3,246

Future value of an (ordinary) annuity
at 8% for 3 years (FVA;)

Annuity O 1 2 3 4
due | | | | |
$1,000 $1,000 $1,000
|—> $1,080
1,166
1,260

($1,000)(FVIFAgs, 5)(1.08) = ($3,246)(1.08) = $3,506

Future value of an annuity due
at 8% for 3 years (FVAD3)

N J

Notice that the future value of the three-year annuity due is simply equal to the future
value of a comparable three-year ordinary annuity compounded for one more period. Thus
the future value of an annuity due at i percent for #n periods (FVAD,) is determined as

FVAD, = R(FVIFA, )(1 + i) (3.14)

oo note §

Whether a cash flow appears to occur at the beginning or end of a period often depends on
your perspective, however. (In a similar vein, is midnight the end of one day or the begin-
ning of the next?) Therefore, the real key to distinguishing between the future value of an
ordinary annuity and an annuity due is the point at which the future value is calculated. For
an ordinary annuity, future value is calculated as of the last cash flow. For an annuity due,
future value is calculated as of one period after the last cash flow.

The determination of the present value of an annuity due at i percent for n periods
(PVAD,) is best understood by example. Figure 3.7 illustrates the calculations necessary to
determine both the present value of a $1,000 ordinary annuity at 8 percent for three years
(PVA;) and the present value of a $1,000 annuity due at 8 percent for three years (PVAD;).

As can be seen in Figure 3.7, the present value of a three-year annuity due is equal to the
present value of a two-year ordinary annuity plus one nondiscounted periodic receipt or
payment. This can be generalized as follows:

PVAD, = R(PVIFA, ) + R
= R(PVIFA,,_, + 1) (3.15)
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Time lines for
calculating the
present (discounted)
value of an (ordinary)
annuity and an
annuity due [periodic
receipt = R = $1,000;
i=8%;and n=3
years]
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( N
End of Year
Ordinary O 1 2 3 4
annuity L ] ] ] ]
$1,000 $1,000 $1,000
$ 926 4—,
857
794

$2,577 = ($1,000)(PVIFAgy, 5) = ($1,000)(2.577)

Present value of an (ordinary) annuity
at 8% for 3 years (PVA3)

Annuity O 1 2 3 4
due | | | | |
$1,000 $1,000 $1,000
926 <—,
857

$2,783 = ($1,OOO)(PVIF;flg%’2 +1)

Present value of an annuity due
at 8% for 3 years (PVAD;)

Note:
(1.08)($1,OOO)(PVIFA8%Y3) =$2,783 = (5151,000)(PVIFA80/0Y2 +1)
(1.08)($1,000)(2.577) =$2,783 =($1,000)(2.783)

Alternatively, we could view the present value of an annuity due as the present value of an
ordinary annuity that had been brought back one period too far. That is, we want the present
value one period later than the ordinary annuity approach provides. Therefore, we could cal-
culate the present value of an n-period annuity and then compound it one period forward.
The general formula for this approach to determining PVAD,, is

PVAD, = (1 + i)(R)(PVIFA,,) (3.16)

Figure 3.7 proves by example that both approaches to determining PVAD, work equally well.
However, the use of Eq. (3.15) seems to be the more obvious approach. The time-line
approach taken in Figure 3.7 also helps us recognize the major differences between the pre-
sent value of an ordinary annuity and an annuity due.

oo note J

In solving for the present value of an ordinary annuity, we consider the cash flows as
occurring at the end of periods (in our Figure 3.7 example, the end of periods 1, 2, and 3)
and calculate the present value as of one period before the first cash flow. Determination
of the present value of an annuity due calls for us to consider the cash flows as occurring
at the beginning of periods (in our example, the beginning of periods 1, 2, and 3) and to
calculate the present value as of the first cash flow.



3 The Time Value of Money

e Mixed Flows

Many time value of money problems that we face involve neither a single cash flow nor a
single annuity. Instead, we may encounter a mixed (or uneven) pattern of cash flows.

Assume that you are faced with the following problem — on an exam (arghh!),

The Magic of Compound Interest

perhaps. What is the present value of $5,000 to be received annually at the end of
years 1 and 2, followed by $6,000 annually at the end of years 3 and 4, and concluding
with a final payment of $1,000 at the end of year 5, all discounted at 5 percent?

The first step in solving the question above, or any similar problem, is to draw a time
line, position the cash flows, and draw arrows indicating the direction and position to which
you are going to adjust the flows. Second, make the necessary calculations as indicated by
your diagram. (You may think that drawing a picture of what needs to be done is somewhat
“childlike.” However, consider that most successful home builders work from blueprints —
why shouldn’t you?)

Figure 3.8 illustrates that mixed flow problems can always be solved by adjusting each flow
individually and then summing the results. This is time-consuming, but it works.

Often we can recognize certain patterns within mixed cash flows that allow us to take some
calculation shortcuts. Thus the problem that we have been working on could be solved in a
number of alternative ways. One such alternative is shown in Figure 3.9. Notice how our two-
step procedure continues to lead us to the correct solution:

Crae ote X

® Step 1: Draw a time line, position cash flows, and draw arrows to indicate direction and
position of adjustments.
® Step 2: Perform calculations as indicated by your diagram.

A wide variety of mixed (uneven) cash-flow problems could be illustrated. To appreciate
this variety and to master the skills necessary to determine solutions, be sure to do the prob-
lems at the end of this chapter. Don’t be too bothered if you make some mistakes at first. Time
value of money problems can be tricky. Mastering this material is a little bit like learning to
ride a bicycle. You expect to fall and get bruised a bit until you pick up the necessary skills.
But practice makes perfect.

Each year, on your birthday, you invest $2,000 in a tax-free retirement investment account. By age 65 you will have

accumulated:

COMPOUND ANNUAL STARTING AGE
INTEREST RATE (i) 21 31 41 51
$ 425,487 $222,870 $109,730 $46,552
773,011 344,634 146,212 54,304
1,437,810 542,048 196,694 63,544
2,716,460 863,326 266,668 74,560

From the table, it looks like the time to start saving is now!
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(Alternative 1) Time
line for calculating
the present
(discounted) value

of mixed cash flows
[FV, = FV, = $5,000;
FV, = FV, = $6,000;
FV5; = $1,000; i = 5%;
and n =5 years]

(Alternative 2) Time
line for calculating
the present
(discounted) value

of mixed cash flows
[FV, = FV, = $5,000;
FV; = FV, = $6,000;
FV5; = $1,000; i = 5%;
and n =5 years]
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End of Year
0 1 2 3 4 5
| | | | | |
$5,000 $5,000 $6,000 $6,000 $1,000
$ 4,760
4,535
5,184
4,938
784
$20,201
PV = FV,(PVIFgs, 1) = $5,000(0.952) = $ 4,760
PV = FVy(PVIFse, o) = $5,000(0.907) = 4,535
PVo = FV3(PVIFge, 3) = $6,000(0.864) = 5,184
PV = FVy(PVIFsq, 4) = $6,000(0.823) = 4,938
PV = FV5(PVIFse, 5) = $1,000(0.784) = 784
Present value of mixed cash flows $20,201
at 5% for 5 years -
End of Year
0 1 2 3 4 5
| | | | | |
$5,000 $5,000 $6,000 $6,000 $1,000
- | | | | |
The pattern of flows above is equivalent to
$6,000 $6,000 $6,000 $6,000
$21,276 ' ' ' '
minus
$1,000 $1,000
$1,859 ' '
plus
$1,000
$784 '

minus

PVo = $1,000(PVIFAs,, ) = $1,000(1.859) = (1,
plus

PVo = $1,000(PVIFge, 5) = $1,000(0.784) =

PV, = $6,000(PVIFAs,, ;) = $6,000(3.546) = $21,276

859)

784

201

Present value of mixed cash flows $20,

at 5% for 5 years

Note: The answer above is identical to that found in Figure 3.8. However,
rounding error incurred by use of tables may sometimes cause slight
differences in answers when alternative solution methods are applied
to the same cash flows.




Compounding More Than Once a Year

Nominal (stated)
interest rate

A rate of interest
quoted for a year

that has not been
adjusted for frequency
of compounding.

If interest is
compounded more
than once a year,

the effective interest
rate will be higher
than the nominal rate.

3 The Time Value of Money

e Semiannual and Other Compounding Periods

Future (or Compound) Value. Up to now, we have assumed that interest is paid annually.
It is easiest to get a basic understanding of the time value of money with this assumption.
Now, however, it is time to consider the relationship between future value and interest rates
for different compounding periods. To begin, suppose that interest is paid semiannually. If
you then deposit $100 in a savings account at a nominal, or stated, 8 percent annual interest
rate, the future value at the end of six months would be

FV,5=$100(1 + [0.08/2]) = $104

In other words, at the end of one half-year you would receive 4 percent in interest, not 8 per-
cent. At the end of a year the future value of the deposit would be

FV,=$100(1 + [0.08/2])* = $108.16

This amount compares with $108 if interest is paid only once a year. The $0.16 difference
is caused by interest being earned in the second six months on the $4 in interest paid at the
end of the first six months. The more times during the year that interest is paid, the greater
the future value at the end of a given year.

The general formula for solving for the future value at the end of # years where interest is
paid m times a year is

FV, = PV,(1 + Li/m})™ (3.17)

To illustrate, suppose that now interest is paid quarterly and that you wish to know the future
value of $100 at the end of one year where the stated annual rate is 8 percent. The future value
would be

FV, = $100(1 + [0.08/4])“
=$100(1 + 0.02)* = $108.24

which, of course, is higher than it would be with either semiannual or annual compounding.
The future value at the end of three years for the example with quarterly compound-
ing is
FV,=$100(1 + [0.08/4])4®
=$100(1 + 0.02)"* = $126.82

compared with a future value with semiannual compounding of

FV, =$100(1 + [0.08/2])"?®
= $100(1 + 0.04)° = $126.53

and with annual compounding of

FV;=$100(1 +[0.08/1])"®
= $100(1 + 0.08)% = $125.97

Thus, the more frequently interest is paid each year, the greater the future value. When m in
Eq. (3.17) approaches infinity, we achieve continuous compounding. Shortly, we will take a
special look at continuous compounding and discounting.

Present (or Discounted) Value. When interest is compounded more than once a year, the
formula for calculating present value must be revised along the same lines as for the calcula-
tion of future value. Instead of dividing the future cash flow by (1 +i)" as we do when annual
compounding is involved, we determine the present value by
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PVy=FV, /(1 +[i/m)™ (3.18)

where, as before, FV,, is the future cash flow to be received at the end of year n, m is the num-
ber of times a year interest is compounded, and i is the discount rate. We can use Eq. (3.18),
for example, to calculate the present value of $100 to be received at the end of year 3 for a
nominal discount rate of 8 percent compounded quarterly:

PV, =$100/(1 + [0.08/4])“®
=$100/(1 + 0.02)"? = $78.85

If the discount rate is compounded only annually, we have
PV, =$100/(1 + 0.08)° = $79.38

Thus, the fewer times a year that the nominal discount rate is compounded, the greater the
present value. This relationship is just the opposite of that for future values.

e Continuous Compounding

In practice, interest is sometimes compounded continuously. Therefore it is useful to consider
how this works. Recall that the general formula for solving for the future value at the end of
year 1, Eq. (3.17), is

FV,=PVy(1+[i/m)™

As m, the number of times a year that interest is compounded, approaches infinity (), we get
continuous compounding, and the term (1 + [i/m])"™ approaches e™, where e is approxim-
ately 2.71828. Therefore the future value at the end of n years of an initial deposit of PV,
where interest is compounded continuously at a rate of i percent is

FV,= PV,(e)" (3.19)

For our earlier example problem, the future value of a $100 deposit at the end of three years
with continuous compounding at 8 percent would be

FV3 = $100(e)(0.08)(3)
= $100(2.71828)"*** = $127.12

This compares with a future value with annual compounding of
FV,=$100(1 + 0.08)* = $125.97

Continuous compounding results in the maximum possible future value at the end of n
periods for a given nominal rate of interest.

By the same token, when interest is compounded continuously, the formula for the present
value of a cash flow received at the end of year n is

PV, = FV,/(e)" (3.20)

Thus the present value of $1,000 to be received at the end of 10 years with a discount rate of
20 percent, compounded continuously, is

PVO = $1’000/(e)(0.20J(10)
= $1,000/(2.71828)* = $135.34

We see then that present value calculations involving continuous compounding are
merely the reciprocals of future value calculations. Also, although continuous compound-
ing results in the maximum possible future value, it results in the minimum possible present
value.



Effective annual
interest rate The
actual rate of interest
earned (paid) after
adjusting the nominal
rate for factors such
as the number of
compounding periods
per year.
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When a bank quotes you an annual percentage yield (APY) on a savings account or
certificate of deposit, what does that mean?

Based on a congressional act, the Federal Reserve requires that banks and thrifts adopt
a standardized method of calculating the effective interest rates they pay on consumer
accounts. It is called the annual percentage yield (APY). The APY is meant to eliminate
confusion caused when savings institutions apply different methods of compounding
and use various terms, such as effective yield, annual yield, and effective rate. The APY is
similar to the effective annual interest rate. The APY calculation, however, is based on
the actual number of days for which the money is deposited in an account in a 365-day
year (366 days in a leap year).

In a similar vein, the Truth-in-Lending Act mandates that all financial institutions
report the effective interest rate on any loan. This rate is called the annual percentage
rate (APR). However, the financial institutions are not required to report the “true”
effective annual interest rate as the APR. Instead, they may report a noncompounded
version of the effective annual interest rate. For example, assume that a bank makes a
loan for less than a year, or interest is to be compounded more frequently than annually.
The bank would determine an effective periodic interest rate — based on usable funds (i.e.,
the amount of funds the borrower can actually use) — and then simply multiply this rate
by the number of such periods in a year. The result is the APR.

e Effective Annual Interest Rate

Different investments may provide returns based on various compounding periods. If we want
to compare alternative investments that have different compounding periods, we need to state
their interest on some common, or standardized, basis. This leads us to make a distinction
between nominal, or stated, interest and the effective annual interest rate. The effective
annual interest rate is the interest rate compounded annually that provides the same annual
interest as the nominal rate does when compounded m times per year.

By definition then,

(1 + effective annual interest rate) = (1 + [i/m])'™"

Therefore, given the nominal rate i and the number of compounding periods per year m, we
can solve for the effective annual interest rate as follows:’

effective annual interest rate = (1 + [i/m])™ — 1 (3.21)

For example, if a savings plan offered a nominal interest rate of 8 percent compounded
quarterly on a one-year investment, the effective annual interest rate would be

(1+1[0.08/4])* = 1=1(1+0.02)* - 1=0.08243

Only if interest had been compounded annually would the effective annual interest rate have
equaled the nominal rate of 8 percent.

Table 3.7 contains a number of future values at the end of one year for $1,000 earning a
nominal rate of 8 percent for several different compounding periods. The table illustrates
that the more numerous the compounding periods, the greater the future value of (and
interest earned on) the deposit, and the greater the effective annual interest rate.

"The “special case” formula for effective annual interest rate when there is continuous compounding is as follows:

effective annual interest rate = (e)’ — 1
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Effects of different
compounding periods
on future values of
$1,000 invested at
an 8% nominal
interest rate

Amortizing a Loan

Amortization
schedule

A table showing the
repayment schedule
of interest and
principal necessary
to pay off a loan by
maturity.

INITIAL COMPOUNDING FUTURE VALUE AT EFFECTIVE ANNUAL
AMOUNT PERIODS END OF 1 YEAR INTEREST RATE*
$1,000 Annually $1,080.00 8.000%
1,000 Semiannually 1,081.60 8.160
1,000 Quarterly 1,082.43 8.243
1,000 Monthly 1,083.00 8.300
1,000 Daily (365 days) 1,083.28 8.328
1,000 Continuously 1,083.29 8.329

*Note: $1,000 invested for a year at these rates compounded annually would provide the same future
values as those found in Column 3.

An important use of present value concepts is in determining the payments required for
an installment-type loan. The distinguishing feature of this loan is that it is repaid in equal
periodic payments that include both interest and principal. These payments can be made
monthly, quarterly, semiannually, or annually. Installment payments are prevalent in mort-
gage loans, auto loans, consumer loans, and certain business loans.

To illustrate with the simplest case of annual payments, suppose you borrow $22,000 at
12 percent compound annual interest to be repaid over the next six years. Equal installment
payments are required at the end of each year. In addition, these payments must be sufficient
in amount to repay the $22,000 together with providing the lender with a 12 percent return.
To determine the annual payment, R, we set up the problem as follows:

t=1

6
$22,000 = R[z 170 + o.12)’}

= R(PVIFA )

In Table IV in the Appendix at the end of the book, we find that the discount factor for a six-
year annuity with a 12 percent interest rate is 4.111. Solving for R in the problem above, we have

$22,000 = R(4.111)
R =%$22,000/4.111 = $5,351

Thus annual payments of $5,351 will completely amortize (extinguish) a $22,000 loan in
six years. Each payment consists partly of interest and partly of principal repayment. The
amortization schedule is shown in Table 3.8. We see that annual interest is determined by

Amortization schedule
for illustrated loan
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(1) (2) (3) (4)

END ANNUAL PRINCIPAL PRINCIPAL AMOUNT
OF INSTALLMENT INTEREST PAYMENT OWING AT YEAR END
YEAR PAYMENT (4),, % 0.12 1) -(2) 4, -(3)

0 = = = $22,000

1 $ 5,351 $ 2,640 $ 2,711 19,289

2 5,351 2,315 3,036 16,253

3 5,351 1,951 3,400 12,853

4 5,351 1,542 3,809 9,044

5 5,351 1,085 4,266 4,778

6 5,351 573 4,778 0

$32,106 $10,106 $22,000




Summary Table of Key Compound Interest Formulas

Key Learning Points
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multiplying the principal amount outstanding at the beginning of the year by 12 percent. The
amount of principal payment is simply the total installment payment minus the interest pay-
ment. Notice that the proportion of the installment payment composed of interest declines
over time, whereas the proportion composed of principal increases. At the end of six years, a
total of $22,000 in principal payments will have been made and the loan will be completely
amortized. The breakdown between interest and principal is important because on a business
loan only interest is deductible as an expense for tax purposes.

FLOW(S) EQUATION END OF BOOK TABLE
Single Amounts:
FV,=P,(1+1i)" (3.4)
= P,(FVIF,,) (3.5) I
PV,=FV,[1/(1+1)"] (3.6)
= FV,(PVIF,,) (3.7) II
Annuities:
FVA,=R([(1+1)"—1]/i) (3.8)
= R(FVIFA,,) (3.9) I
PVA,=R[(1 - [1/(1+i)"])/i] (3.10)
= R(PVIFA,,) (3.11) v
FVAD, = R(FVIFA,,)(1 +1) (3.14) I (adjusted)
PVAD, = R(PVIFA,,_, +1) (3.15)
=(1+1)(R)(PVIFA;,) (3.16) IV (adjusted)

Most financial decisions, personal as well as business,
involve the time value of money. We use the rate of
interest to express the time value of money.

Simple interest is interest paid (earned) on only the
original amount, or principal, borrowed (lent).
Compound interest is interest paid (earned) on any
previous interest earned, as well as on the principal
borrowed (lent). The concept of compound interest
can be used to solve a wide variety of problems in
finance.

Two key concepts — future value and present value —
underlie all compound interest problems. Future
value is the value at some future time of a present
amount of money, or a series of payments, evaluated
at a given interest rate. Present value is the current
value of a future amount of money, or a series of pay-
ments, evaluated at a given interest rate.

It is very helpful to begin solving time value of money
problems by first drawing a time line on which you
position the relevant cash flows.

An annuity is a series of equal payments or receipts
occurring over a specified number of periods.

® There are some characteristics that should help you

to identify and solve the various types of annuity

problems:

1. Present value of an ordinary annuity — cash flows
occur at the end of each period, and present value is
calculated as of one period before the first cash flow.

2. Present value of an annuity due — cash flows occur
at the beginning of each period, and present value is
calculated as of the first cash flow.

3. Future value of an ordinary annuity — cash flows
occur at the end of each period, and future value is
calculated as of the last cash flow.

4. Future value of an annuity due — cash flows occur
at the beginning of each period, and future value is
calculated as of one period after the last cash flow.

Various formulas were presented for solving for
future values and present values of single amounts
and of annuities. Mixed (uneven) cash-flow problems
can always be solved by adjusting each flow indi-
vidually and then summing the results. The ability to
recognize certain patterns within mixed cash flows
will allow you to take calculation shortcuts.

63



Part 2 Valuation

e To compare alternative investments having different ~® Amortizing a loan involves determining the periodic
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compounding periods, it is often necessary to calculate payment necessary to reduce the principal amount to
their effective annual interest rates. The effective annual zero at maturity, while providing interest payments on
interest rate is the interest rate compounded annually the unpaid principal balance. The principal amount
that provides the same annual interest as the nominal owed decreases at an increasing rate as payments are
rate does when compounded m times per year. made.

. What is simple interest?

. What is compound interest? Why is it important?

. What kinds of personal financial decisions have you made that involve compound interest?
. What is an annuity? Is an annuity worth more or less than a lump sum payment received

W

19

10.
11.

12.

Self-Correction Problems

1.

2.

now that would be equal to the sum of all the future annuity payments?

. What type of compounding would you prefer in your savings account? Why?
. Contrast the calculation of future (terminal) value with the calculation of present value.

What is the difference?

. What is the advantage of using present value tables rather than formulas?
. If you are scheduled to receive a certain sum of money five years from now but wish to

sell your contract for its present value, which type of compounding would you prefer to
be used in the calculation? Why?

. The “Rule of 72” suggests that an amount will double in 12 years at a 6 percent compound

annual rate or double in 6 years at a 12 percent annual rate. Is this a useful rule, and is it
an accurate one?

Does present value decrease at a linear rate, at an increasing rate, or at a decreasing rate
with the discount rate? Why?

Does present value decrease at a linear rate, at an increasing rate, or at a decreasing rate
with the length of time in the future the payment is to be received? Why?

Sven Smorgasbord is 35 years old and is presently experiencing the “good” life. As a
result, he anticipates that he will increase his weight at a rate of 3 percent a year. At
present he weighs 200 pounds. What will he weigh at age 60?

The following cash-flow streams need to be analyzed:

CASH-FLOW END OF YEAR

STREAM 1 ) 3 4 5
w $100 $200 $200 $300 $300
X 600 - _ _ _

Y - - - - 1,200
Z 200 - 500 - 300

a. Calculate the future (terminal) value of each stream at the end of year 5 with a com-
pound annual interest rate of 10 percent.

b. Compute the present value of each stream if the discount rate is 14 percent.

Muffin Megabucks is considering two different savings plans. The first plan would have her

deposit $500 every six months, and she would receive interest at a 7 percent annual rate,

compounded semiannually. Under the second plan she would deposit $1,000 every year

with a rate of interest of 7.5 percent, compounded annually. The initial deposit with

Plan 1 would be made six months from now and, with Plan 2, one year hence.

a. What is the future (terminal) value of the first plan at the end of 10 years?

b. What is the future (terminal) value of the second plan at the end of 10 years?
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c. Which plan should Muffin use, assuming that her only concern is with the value of her
savings at the end of 10 years?

d. Would your answer change if the rate of interest on the second plan were 7 percent?

3. On a contract you have a choice of receiving $25,000 six years from now or $50,000 twelve
years from now. At what implied compound annual interest rate should you be indifferent
between the two contracts?

4. Emerson Cammack wishes to purchase an annuity contract that will pay him $7,000 a year
for the rest of his life. The Philo Life Insurance Company figures that his life expectancy is
20 years, based on its actuary tables. The company imputes a compound annual interest
rate of 6 percent in its annuity contracts.

a. How much will Cammack have to pay for the annuity?

b. How much would he have to pay if the interest rate were 8 percent?

5. You borrow $10,000 at 14 percent compound annual interest for four years. The loan is
repayable in four equal annual installments payable at the end of each year.

a. What is the annual payment that will completely amortize the loan over four years?
(You may wish to round to the nearest dollar.)

b. Of each equal payment, what is the amount of interest? The amount of loan principal?
(Hint: In early years, the payment is composed largely of interest, whereas at the end it
is mainly principal.)

6. Your late Uncle Vern’s will entitles you to receive $1,000 at the end of every other year for
the next two decades. The first cash flow is two years from now. At a 10 percent compound
annual interest rate, what is the present value of this unusual cash-flow pattern? (Try to
solve this problem in as few steps as you can.)

7. A bank offers you a seven-month certificate of deposit (CD) at a 7.06 percent annual rate
that would provide a 7.25 percent effective annual yield. For the seven-month CD, is inter-
est being compounded daily, weekly, monthly, or quarterly? And, by the way, having
invested $10,000 in this CD, how much money would you receive when your CD matures
in seven months? That is, what size check would the bank give you if you closed your
account at the end of seven months?

8. A Dillonvale, Ohio, man saved pennies for 65 years. When he finally decided to cash them
in, he had roughly 8 million of them (or $80,000 worth), filling 40 trash cans. On average,
the man saved $1,230 worth of pennies a year. If he had deposited the pennies saved
each year, at each year’s end, into a savings account earning 5 percent compound annual
interest, how much would he have had in this account after 65 years of saving? How much
more “cents” (sense) would this have meant for our “penny saver” compared with simply
putting his pennies into trash cans?

9. Xu Lin recently obtained a 10-year, $50,000 loan. The loan carries an 8 percent compound
annual interest rate and calls for annual installment payments of $7,451.47 at the end of
each of the next 10 years.

a. How much (in dollars) of the first year’s payment is principal?

b. How much total interest will be paid over the life of the loan? (Hint: You do not need
to construct a loan amortization table to answer this question. Some simple math is all
you need.)

1. The following are exercises in future (terminal) values:
a. At the end of three years, how much is an initial deposit of $100 worth, assuming a
compound annual interest rate of (i) 100 percent? (ii) 10 percent? (iii) 0 percent?
b. At the end of five years, how much is an initial $500 deposit followed by five year-end,
annual $100 payments worth, assuming a compound annual interest rate of (i) 10 per-
cent? (ii) 5 percent? (iii) 0 percent?
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c. At the end of six years, how much is an initial $500 deposit followed by five year-end,
annual $100 payments worth, assuming a compound annual interest rate of (i) 10 per-
cent? (ii) 5 percent? (iii) 0 percent?

d. At the end of three years, how much is an initial $100 deposit worth, assuming a quar-
terly compounded annual interest rate of (i) 100 percent? (ii) 10 percent?

e. Why do your answers to Part (d) differ from those to Part (a)?

f. At the end of 10 years, how much is a $100 initial deposit worth, assuming an annual
interest rate of 10 percent compounded (i) annually? (ii) semiannually? (iii) quarterly?
(iv) continuously?

. The following are exercises in present values:

a. $100 at the end of three years is worth how much today, assuming a discount rate of
(1) 100 percent? (ii) 10 percent? (iii) O percent?

b. What is the aggregate present value of $500 received at the end of each of the next
three years, assuming a discount rate of (i) 4 percent? (ii) 25 percent?

c. $100 is received at the end of one year, $500 at the end of two years, and $1,000 at the
end of three years. What is the aggregate present value of these receipts, assuming a
discount rate of (i) 4 percent? (ii) 25 percent?

d. $1,000 is to be received at the end of one year, $500 at the end of two years, and $100
at the end of three years. What is the aggregate present value of these receipts assum-
ing a discount rate of (i) 4 percent? (ii) 25 percent?

e. Compare your solutions in Part (c) with those in Part (d) and explain the reason for
the differences.

. Joe Hernandez has inherited $25,000 and wishes to purchase an annuity that will provide

him with a steady income over the next 12 years. He has heard that the local savings and
loan association is currently paying 6 percent compound interest on an annual basis. If
he were to deposit his funds, what year-end equal-dollar amount (to the nearest dollar)
would he be able to withdraw annually such that he would have a zero balance after his
last withdrawal 12 years from now?

. You need to have $50,000 at the end of 10 years. To accumulate this sum, you have

decided to save a certain amount at the end of each of the next 10 years and deposit it in
the bank. The bank pays 8 percent interest compounded annually for long-term deposits.
How much will you have to save each year (to the nearest dollar)?

. Same as Problem 4 above, except that you deposit a certain amount at the beginning of

each of the next 10 years. Now, how much will you have to save each year (to the nearest
dollar)?

. Vernal Equinox wishes to borrow $10,000 for three years. A group of individuals agrees

to lend him this amount if he contracts to pay them $16,000 at the end of the three years.
What is the implicit compound annual interest rate implied by this contract (to the
nearest whole percent)?

. You have been offered a note with four years to maturity, which will pay $3,000 at the end

of each of the four years. The price of the note to you is $10,200. What is the implicit
compound annual interest rate you will receive (to the nearest whole percent)?

. Sales of the P.J. Cramer Company were $500,000 this year, and they are expected to grow

at a compound rate of 20 percent for the next six years. What will be the sales figure at
the end of each of the next six years?

. The H & L Bark Company is considering the purchase of a debarking machine that is

expected to provide cash flows as follows:

END OF YEAR
1 2 3 4 5
Cash flow $1,200 $2,000 $2,400 $1,900 $1,600
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END OF YEAR
6 7 8 9 10
Cash flow $1,400 $1,400 $1,400 $1,400 $1,400

If the appropriate annual discount rate is 14 percent, what is the present value of this

cash-flow stream?

Suppose you were to receive $1,000 at the end of 10 years. If your opportunity rate is

10 percent, what is the present value of this amount if interest is compounded (a) annu-

ally? (b) quarterly? (c) continuously?

In connection with the United States Bicentennial, the Treasury once contemplated offer-

ing a savings bond for $1,000 that would be worth $1 million in 100 years. Approximately

what compound annual interest rate is implied by these terms?

Selyn Cohen is 63 years old and recently retired. He wishes to provide retirement income

for himself and is considering an annuity contract with the Philo Life Insurance

Company. Such a contract pays him an equal-dollar amount each year that he lives. For

this cash-flow stream, he must put up a specific amount of money at the beginning.

According to actuary tables, his life expectancy is 15 years, and that is the duration on

which the insurance company bases its calculations regardless of how long he actually

lives.

a. If Philo Life uses a compound annual interest rate of 5 percent in its calculations,
what must Cohen pay at the outset for an annuity to provide him with $10,000 per
year? (Assume that the expected annual payments are at the end of each of the
15 years.)

b. What would be the purchase price if the compound annual interest rate is 10 percent?

c. Cohen had $30,000 to put into an annuity. How much would he receive each year if
the insurance company uses a 5 percent compound annual interest rate in its calcula-
tions? A 10 percent compound annual interest rate?

The Happy Hang Glide Company is purchasing a building and has obtained a $190,000

mortgage loan for 20 years. The loan bears a compound annual interest rate of 17 percent

and calls for equal annual installment payments at the end of each of the 20 years. What
is the amount of the annual payment?

Establish loan amortization schedules for the following loans to the nearest cent (see

Table 3.8 for an example):

a. A 36-month loan of $8,000 with equal installment payments at the end of each month.
The interest rate is 1 percent per month.

b. A 25-year mortgage loan of $184,000 at a 10 percent compound annual interest rate
with equal installment payments at the end of each year.

You have borrowed $14,300 at a compound annual interest rate of 15 percent. You feel

that you will be able to make annual payments of $3,000 per year on your loan. (Payments

include both principal and interest.) How long will it be before the loan is entirely paid
off (to the nearest year)?

Lost Dutchman Mines, Inc., is considering investing in Peru. It makes a bid to the gov-

ernment to participate in the development of a mine, the profits of which will be realized

at the end of five years. The mine is expected to produce $5 million in cash to Lost

Dutchman Mines at that time. Other than the bid at the outset, no other cash flows will

occur, as the government will reimburse the company for all costs. If Lost Dutchman

requires a nominal annual return of 20 percent (ignoring any tax consequences), what
is the maximum bid it should make for the participation right if interest is compounded

(a) annually? (b) semiannually? (c) quarterly? (d) continuously?

Earl E. Bird has decided to start saving for his retirement. Beginning on his twenty-first

birthday, Earl plans to invest $2,000 each birthday into a savings investment earning a
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18.

19.

20.

21.

22.

7 percent compound annual rate of interest. He will continue this savings program for a
total of 10 years and then stop making payments. But his savings will continue to com-
pound at 7 percent for 35 more years, until Earl retires at age 65. Ivana Waite also plans
to invest $2,000 a year, on each birthday, at 7 percent, and will do so for a total of 35 years.
However, she will not begin her contributions until her thirty-first birthday. How much
will Earl’s and Ivana’s savings programs be worth at the retirement age of 65?2 Who is
better off financially at retirement, and by how much?

When you were born, your dear old Aunt Minnie promised to deposit $1,000 in a savings
account for you on each and every one of your birthdays, beginning with your first. The
savings account bears a 5 percent compound annual rate of interest. You have just turned
25 and want all the cash. However, it turns out that dear old (forgetful) Aunt Minnie
made no deposits on your fifth, seventh, and eleventh birthdays. How much is in the
account now — on your twenty-fifth birthday?

Assume that you will be opening a savings account today by depositing $100,000. The
savings account pays 5 percent compound annual interest, and this rate is assumed to
remain in effect for all future periods. Four years from today you will withdraw R
dollars. You will continue to make additional annual withdrawals of R dollars for a
while longer — making your last withdrawal at the end of year 9 — to achieve the fol-
lowing pattern of cash flows over time. (Note: Today is time period zero; one year from
today is the end of time period 1; etc.)

Cash withdrawals at the END of year . . .

How large must R be to leave you with exactly a zero balance after your final R withdrawal
is made at the end of year 9? (Tip: Making use of an annuity table or formula will make
your work a lot easier!)

Suppose that an investment promises to pay a nominal 9.6 percent annual rate of inter-
est. What is the effective annual interest rate on this investment assuming that interest is
compounded (a) annually? (b) semiannually? (c) quarterly? (d) monthly? (e) daily (365
days)? (f) continuously? (Note: Report your answers accurate to four decimal places —
e.g., 0.0987 or 9.87%.)

“Want to win a million dollars? Here’s how. . . . One winner, chosen at random from all
entries, will win a $1,000,000 annuity.” That was the statement announcing a contest on
the World Wide Web. The contest rules described the “million-dollar prize” in greater
detail: “40 annual payments of $25,000 each, which will result in a total payment of
$1,000,000. The first payment will be made January 1; subsequent payments will be
made each January thereafter.” Using a compound annual interest rate of 8 percent,
what is the present value of this “million-dollar prize” as of the first installment on
January 12

It took roughly 14 years for the Dow Jones Average of 30 Industrial Stocks to go from
1,000 to 2,000. To double from 2,000 to 4,000 took only 8 years, and to go from 4,000 to
8,000 required roughly 2 years. To the nearest whole percent, what compound annual
growth rates are implicit in these three index-doubling milestones?



Solutions to Self-Correction Problems

1.

4.

5.

3 The Time Value of Money

a. Future (terminal) value of each cash flow and total future value of each stream are as
follows (using Table I in the end-of-book Appendix):

FV; FOR INDIVIDUAL CASH FLOWS RECEIVED

TOTAL
CASH-FLOW AT END OF YEAR FUTURE
STREAM 1 2 3 4 5 VALUE

w $146.40  $266.20  $242.00  $330.00  $ 300.00  $1,284.60
X 878.40 - - - - 878.40
Y - - - - 1,200.00 1,200.00
z 292.80 - 605.00 - 300.00 1,197.80

b. Present value of each cash flow and total present value of each stream (using Table II in
the end-of-book Appendix):

PV, FOR INDIVIDUAL CASH FLOWS RECEIVED

TOTAL
CASH-FLOW AT END OF YEAR PRESENT
STREAM 1 2 3 4 5 VALUE
w $ 87.70 $153.80 $135.00  $177.60 $155.70 $709.80
X 526.20 - - - - 526.20
Y - - - - 622.80 622.80
z 175.40 - 337.50 - 155.70 668.60

. a. FV,,Plan 1 =$500(FVIFA; 5 )

=$500{[(1 + 0.035)*° — 1]/[0.035]}
=$14,139.84

b. FV,, Plan 2 = $1,000(FVIFA, 5, 10)
= $1,000{[(1 + 0.075)"° — 1]/[0.075]}
=$14,147.09

c. Plan 2 would be preferred by a slight margin — $7.25.

d. FVy, Plan 2 = $1,000(FVIFA,,, ,)
=$1,000{[(1 + 0.07)"° = 1]/[0.07]}
=$13,816.45

Now, Plan 1 would be preferred by a nontrivial $323.37 margin.

. Indifference implies that you could reinvest the $25,000 receipt for 6 years at X% to

provide an equivalent $50,000 cash flow in year 12. In short, $25,000 would double in
6 years. Using the “Rule of 72,” 72/6 = 12%.

Alternatively, note that $50,000 = $25,000(FVIFy, ). Therefore (FVIFy,,) =
$50,000/$25,000 = 2. In Table I in the Appendix at the end of the book, the interest factor
for 6 years at 12 percent is 1.974 and that for 13 percent is 2.082. Interpolating, we have

X% = 129% + 200021974 _ 45 249,
2.082 - 1.974
as the interest rate implied in the contract.
For an even more accurate answer, recognize that FVIFy, , can also be written as
(1 +1)°. Then, we can solve directly for i (and X% = i[100]) as follows:
M1+8=2
(14 i) =2"6=20167 = 71,1225
i=0.1225 or X% =12.25%

a. PV, =$7,000(PVIFA g, ,,) = $7,000(11.470) = $80,290
b. PV, =$7,000(PVIFA 4,,,) = $7,000(9.818) = $68,726
a. PV, =$10,000 = R(PVIFA,,,,,) = R(2.914)
Therefore R = $10,000/2.914 = $3,432 (to the nearest dollar).
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b.
(1) (2) (3) (4)
ANNUAL PRINCIPAL PRINCIPAL AMOUNT
END OF INSTALLMENT INTEREST PAYMENT OWING AT YEAR END
YEAR PAYMENT (4),,%x0.14 (1)-(2) 4),,—(3)
0 - - - $10,000
1 $ 3,432 $1,400 $ 2,032 7,968
2 3,432 1,116 2,316 5,652
3 3,432 791 2,641 3,011
4 3,432 421 3,011 0
$13,728 $3,728 $10,000

6. When we draw a picture of the problem, we get $1,000 at the end of every even-numbered

year for years 1 through 20:

0 1 2 3 4 19 20

I I I I I /| |
7/

$1,000 $1,000 $1,000

Tip: Convert $1,000 every 2 years into an equivalent annual annuity (i.e., an annuity that
would provide an equivalent present or future value to the actual cash flows) pattern.
Solving for a 2-year annuity that is equivalent to a future $1,000 to be received at the end
of year 2, we get

FVA, = $1,000 = R(FVIFA 4, ,) = R(2.100)

Therefore R = $1,000/2.100 = $476.19. Replacing every $1,000 with an equivalent two-
year annuity gives us $476.19 for 20 years.

0 1 2 3 4 19 20

I I I I I /| |
7/

$476.19 $476.19 $476.19 $476.19 $476.19 $476.19

PVA,, = $476.19(PVIFA gy, 20) = $476.19(8.514) = $4,054.28

. Effective annual interest rate = (1 + [i/m])" — 1

= (1+[0.0706/4])* — 1
= 0.07249 (approximately 7.25%)
Therefore, we have quarterly compounding. And, investing $10,000 at 7.06 percent
compounded quarterly for seven months (Note: Seven months equals 2'4 quarter periods),
we get

$10,000(1 + [0.0706/4])>% = $10,000(1.041669) = $10,416.69

. FVAg = $1,230(FVIFAs,, o)

=$1,230[([1 + 0.05]% — 1)/(0.05)]

= $1,230(456.798) = $561,861.54
Our “penny saver” would have been better off by ($561,861.54 — $80,000) = $481,861.54
—or 48,186,154 pennies — by depositing the pennies saved each year into a savings account
earning 5 percent compound annual interest.

9. a. $50,000(0.08) = $4,000 interest payment

$7,451.47 — $4,000 = $3,451.47 principal payment
b. Total installment payments — total principal payments = total interest payments
$74,514.70 - $50,000 = $24,514.70
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After studying Chapter 4, you should be able to:

@ Distinguish among the various terms used to
express value, including liquidation value,
going-concern value, book value, market value,
and intrinsic value.

® Value bonds, preferred stocks, and common
stocks.

@ Calculate the rates of return (or yields) of differ-
ent types of long-term securities.

® List and explain a number of observations
regarding the behavior of bond prices.
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Part 2 Valuation

What is a cynic? A man who knows the price of everything and the
value of nothing.

—OSCAR WILDE

In the last chapter we discussed the time value of money and explored the wonders of com-
pound interest. We are now able to apply these concepts to determining the value of different
securities. In particular, we are concerned with the valuation of the firm’s long-term secur-
ities — bonds, preferred stock, and common stock (though the principles discussed apply to
other securities as well). Valuation will, in fact, underlie much of the later development of the
book. Because the major decisions of a company are all interrelated in their effect on valua-
tion, we must understand how investors value the financial instruments of a company.

Distinctions Among Valuation Concepts

Liquidation value

The amount of money
that could be realized
if an asset or a group
of assets (e.g., a firm)
is sold separately
from its operating
organization.

Going-concern value
The amount a firm
could be sold for as a
continuing operating
business.

Book value

(1) An asset: the
accounting value

of an asset - the
asset’s cost minus
its accumulated
depreciation; (2) a
firm: total assets
minus liabilities and
preferred stock as
listed on the balance
sheet.

Market value The
market price at which
an asset trades.

Intrinsic value

The price a security
“ought to have”
based on all factors
bearing on valuation.
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The term value can mean different things to different people. Therefore we need to be precise
in how we both use and interpret this term. Let’s look briefly at the differences that exist
among some of the major concepts of value.

e Liquidation Value versus Going-Concern Value

Liquidation value is the amount of money that could be realized if an asset or a group of
assets (e.g., a firm) is sold separately from its operating organization. This value is in marked
contrast to the going-concern value of a firm, which is the amount the firm could be sold for
as a continuing operating business. These two values are rarely equal, and sometimes a com-
pany is actually worth more dead than alive.

The security valuation models that we will discuss in this chapter will generally assume that
we are dealing with going concerns — operating firms able to generate positive cash flows to
security investors. In instances where this assumption is not appropriate (e.g., impending
bankruptcy), the firm’s liquidation value will have a major role in determining the value of
the firm’s financial securities.

e Book Value versus Market Value

The book value of an asset is the accounting value of the asset — the asset’s cost minus its
accumulated depreciation. The book value of a firm, on the other hand, is equal to the dollar
difference between the firm’s total assets and its liabilities and preferred stock as listed on its
balance sheet. Because book value is based on historical values, it may bear little relationship
to an asset’s or firm’s market value.

In general, the market value of an asset is simply the market price at which the asset (or a
similar asset) trades in an open marketplace. For a firm, market value is often viewed as being
the higher of the firm’s liquidation or going-concern value.

e Market Value versus Intrinsic Value

Based on our general definition for market value, the market value of a security is the market
price of the security. For an actively traded security, it would be the last reported price at
which the security was sold. For an inactively traded security, an estimated market price
would be needed.

The intrinsic value of a security, on the other hand, is what the price of a security should
be if properly priced based on all factors bearing on valuation — assets, earnings, future



Bond Valuation

Bond A long-term debt
instrument issued by
a corporation or
government.

Face value The stated
value of an asset. In
the case of a bond,
the face value is
usually $1,000.

Coupon rate The
stated rate of interest
on a bond; the annual
interest payment
divided by the bond’s
face value.

Consol A bond that
never matures; a
perpetuity in the form
of a bond.

4 The Valuation of Long-Term Securities

prospects, management, and so on. In short, the intrinsic value of a security is its economic
value. If markets are reasonably efficient and informed, the current market price of a security
should fluctuate closely around its intrinsic value.

The valuation approach taken in this chapter is one of determining a security’s intrinsic
value — what the security ought to be worth based on hard facts. This value is the present
value of the cash-flow stream provided to the investor, discounted at a required rate of
return appropriate for the risk involved. With this general valuation concept in mind, we
are now able to explore in more detail the valuation of specific types of securities.

A bond is a security that pays a stated amount of interest to the investor, period after period,
until it is finally retired by the issuing company. Before we can fully understand the valuation
of such a security, certain terms must be discussed. For one thing, a bond has a face value.'
This value is usually $1,000 per bond in the United States. The bond almost always has a stated
maturity, which is the time when the company is obligated to pay the bondholder the face
value of the instrument. Finally, the coupon rate, or nominal annual rate of interest, is stated
on the bond’s face.” If, for example, the coupon rate is 12 percent on a $1,000-face-value
bond, the company pays the holder $120 each year until the bond matures.

In valuing a bond, or any security for that matter, we are primarily concerned with dis-
counting, or capitalizing, the cash-flow stream that the security holder would receive over the
life of the instrument. The terms of a bond establish a legally binding payment pattern at the
time the bond is originally issued. This pattern consists of the payment of a stated amount of
interest over a given number of years coupled with a final payment, when the bond matures,
equal to the bond’s face value. The discount, or capitalization, rate applied to the cash-flow
stream will differ among bonds depending on the risk structure of the bond issue. In gen-
eral, however, this rate can be thought of as being composed of the risk-free rate plus a
premium for risk. (You may remember that we introduced the idea of a market-imposed
“trade-off” between risk and return in Chapter 2. We will have more to say about risk and
required rates of return in the next chapter.)

e Perpetual Bonds

The first (and easiest) place to start determining the value of bonds is with a unique class
of bonds that never matures. These are indeed rare, but they help illustrate the valuation
technique in its simplest form. Originally issued by Great Britain after the Napoleonic Wars
to consolidate debt issues, the British consol (short for consolidated annuities) is one such
example. This bond carries the obligation of the British government to pay a fixed interest
payment in perpetuity.

The present value of a perpetual bond would simply be equal to the capitalized value of
an infinite stream of interest payments. If a bond promises a fixed annual payment of I
forever, its present (intrinsic) value, V, at the investor’s required rate of return for this debt
issue, kg, is

'Much like criminals, many of the terms used in finance are also known under a number of different aliases. Thus a
bond’s face value is also known as its par value, or principal. Like a good detective, you need to become familiar with
the basic terms used in finance as well as their aliases.

’The term coupon rate comes from the detachable coupons that are affixed to bearer bond certificates, which, when
presented to a paying agent or the issuer, entitle the holder to receive the interest due on that date. Nowadays,
registered bonds, whose ownership is registered with the issuer, allow the registered owner to receive interest by check
through the mail.

75



Part 2 Valuation

76

e (4.1)
1+ k) (1+k,)? 1+ k)~
o0+ k)
= I(PVIFA,,.) (4.2)
which, from Chapter 3’s discussion of perpetuities, we know should reduce to
V= 1/kq (4.3

Thus the present value of a perpetual bond is simply the periodic interest payment divided
by the appropriate discount rate per period. Suppose you could buy a bond that paid $50 a
year forever. Assuming that your required rate of return for this type of bond is 12 percent,
the present value of this security would be

V = $50/0.12 = $416.67

This is the maximum amount that you would be willing to pay for this bond. If the market
price is greater than this amount, however, you would not want to buy it.

Bonds with a Finite Maturity

Nonzero Coupon Bonds. If a bond has a finite maturity, then we must consider not only
the interest stream but also the terminal or maturity value (face value) in valuing the bond.
The valuation equation for such a bond that pays interest at the end of each year is

/ / / mv

V= + +...+ +
T+ k) (1+ k)2 1+ k)" 1+ k)"
-y L, MV (4.4)
S+ k) 1+ k)"
= I(PVIFA,,,) + MV(PVIF, ) (4.5)

where 7 is the number of years until final maturity and MV is the maturity value of the bond.

We might wish to determine the value of a $1,000-par-value bond with a 10 percent
coupon and nine years to maturity. The coupon rate corresponds to interest payments of
$100 a year. If our required rate of return on the bond is 12 percent, then

$100 $100 $100  $1,000
V= + +...+ +
(1.12)'  (1.12)? (1.12)° ~ (1.12)°

= $100(PVIFA5,6) + $1,000(PVIF 54, o)

Referring to Table IV in the Appendix at the back of the book, we find that the present value
interest factor of an annuity at 12 percent for nine periods is 5.328. Table II in the Appendix
reveals under the 12 percent column that the present value interest factor for a single payment
nine periods in the future is 0.361. Therefore the value, V, of the bond is

V=$100(5.328) + $1,000(0.361)
= $532.80 + $361.00 = $893.80

The interest payments have a present value of $532.80, whereas the principal payment at
maturity has a present value of $360.00. (Note: All of these figures are approximate because the
present value tables used are rounded to the third decimal place; the true present value of the
bond is $893.44.)



Zero-coupon bond

A bond that pays no
interest but sells

at a deep discount
from its face

value; it provides
compensation to
investors in the form

of price appreciation.

4 The Valuation of Long-Term Securities
If the appropriate discount rate is 8 percent instead of 12 percent, the valuation equation
becomes

_ $100  $100  $100  $1,000
©(1.08)"  (1.08)> 7T (1.08)°  (1.08)°

= $100(PVIFAg, s + $1,000(PVIF,, ;)

Looking up the appropriate interest factors in Tables IT and IV in the Appendix, we determine
that

V=$100(6.247) + $1,000(0.500)
=$624.70 + $500.00 = $1,124.70

In this case, the present value of the bond is in excess of its $1,000 par value because the
required rate of return is less than the coupon rate. Investors would be willing to pay a
premium to buy the bond. In the previous case, the required rate of return was greater than
the coupon rate. As a result, the bond has a present value less than its par value. Investors
would be willing to buy the bond only if it sold at a discount from par value. Now if the
required rate of return equals the coupon rate, the bond has a present value equal to its par
value, $1,000. More will be said about these concepts shortly when we discuss the behavior of
bond prices.

Zero-Coupon Bonds. A zero-coupon bond makes no periodic interest payments but
instead is sold at a deep discount from its face value. Why buy a bond that pays no
interest? The answer lies in the fact that the buyer of such a bond does receive a return.
This return consists of the gradual increase (or appreciation) in the value of the security from
its original, below-face-value purchase price until it is redeemed at face value on its maturity
date.

The valuation equation for a zero-coupon bond is a truncated version of that used for a
normal interest-paying bond. The “present value of interest payments” component is lopped
off, and we are left with value being determined solely by the “present value of principal
payment at maturity,” or

vo_MvV_ (4.6)
1 +k,)"
= MV(PVIF, ) (4.7)

Suppose that Espinosa Enterprises issues a zero-coupon bond having a 10-year maturity
and a $1,000 face value. If your required return is 12 percent, then

Ve $1,000
(1.12)°

= $1,000( PVIF,y 10)

Using Table II in the Appendix, we find that the present value interest factor for a single
payment 10 periods in the future at 12 percent is 0.322. Therefore:

V=$1,000(0.322) = $322

If you could purchase this bond for $322 and redeem it 10 years later for $1,000, your initial
investment would thus provide you with a 12 percent compound annual rate of return.

Semiannual Compounding of Interest. Although some bonds (typically those issued in
European markets) make interest payments once a year, most bonds issued in the United
States pay interest twice a year. As a result, it is necessary to modify our bond valuation
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Preferred Stock Valuation

Preferred stock

A type of stock that
promises a (usually)
fixed dividend, but at
the discretion of the
board of directors. It
has preference over
common stock in the
payment of dividends

and claims on assets.
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equations to account for compounding twice a year.’ For example, Eqs. (4.4) and (4.5) would
be changed as follows

2n 1/2 Mv
= 4-
V=Xt T ki 8l
= (2NPVIFA, 300) + MVIPVIF, 132.) (4.9)

where k, is the nominal annual required rate of interest, I/2 is the semiannual coupon pay-
ment, and 2# is the number of semiannual periods until maturity.

e ote J

Notice that semiannual discounting is applied to both the semiannual interest payments
and the lump-sum maturity value payment. Though it may seem inappropriate to use
semiannual discounting on the maturity value, it isn’t. The assumption of semiannual
discounting, once taken, applies to all inflows.

To illustrate, if the 10 percent coupon bonds of US Blivet Corporation have 12 years to
maturity and our nominal annual required rate of return is 14 percent, the value of one
$1,000-par-value bond is

V = ($50)(PVIFA;y,2,) + $1,000(PVIF;s, 5,)
= ($50)(11.469) + $1,000(0.197) = $770.45

Rather than having to solve for value by hand, professional bond traders often turn to bond
value tables. Given the maturity, coupon rate, and required return, one can look up the pre-
sent value. Similarly, given any three of the four factors, one can look up the fourth. Also,
some specialized calculators are programmed to compute bond values and yields, given the
inputs mentioned. In your professional life you may very well end up using these tools when
working with bonds.

@D @

Remember, when you use bond Egs. (4.4), (4.5), (4.6), (4.7), (4.8), and (4.9), the variable
MYV is equal to the bond’s maturity value, not its current market value.

Most preferred stock pays a fixed dividend at regular intervals. The features of this financial
instrument are discussed in Chapter 20. Preferred stock has no stated maturity date and, given
the fixed nature of its payments, is similar to a perpetual bond. It is not surprising, then, that
we use the same general approach as applied to valuing a perpetual bond to the valuation of
preferred stock.* Thus the present value of preferred stock is

V=D,/k, (4.10)

*Even with a zero-coupon bond, the pricing convention among bond professionals is to use semiannual rather than
annual compounding. This provides consistent comparisons with interest-bearing bonds.

*Virtually all preferred stock issues have a call feature (a provision that allows the company to force retirement), and
many are eventually retired. When valuing a preferred stock that is expected to be called, we can apply a modified
version of the formula used for valuing a bond with a finite maturity; the periodic preferred dividends replace the
periodic interest payments and the “call price” replaces the bond maturity value in Egs. (4.4) and (4.5), and all the
payments are discounted at a rate appropriate to the preferred stock in question.



Ask the Fool

4 The Valuation of Long-Term Securities

gﬁ' The Motley Fool

To Educate, Amuse & Enrich

QWhat’s preferred stock?

We generally avoid investing in preferred stocks, but
we’re happy to explain them. Like common stock,
a share of preferred stock confers partial ownership
of a company to its holder. But unlike common stock,
holders of preferred stock usually have no voting privi-
leges. Shares of preferred stock often pay a guaranteed

fixed dividend that is higher than the common stock
dividend.

Preferred stock isn’t really for individual investors,
though. The shares are usually purchased by other cor-
porations, which are attracted by the dividends that give
them income taxed at a lower rate. Corporations also like
the fact that preferred stockholders’ claims on company
earnings and assets have a higher priority than that
of common stockholders. Imagine that the One-Legged
Chair Co. (ticker: WOOPS) goes out of business. Many
people or firms with claims on the company will want
their due. Creditors will be paid before preferred stock-
holders, but preferred stockholders have a higher priority
than common stockholders.

Source: The Motley Fool (www.fool.com). Reproduced with the permission of The Motley Fool.

Common Stock Valuation

Common stock
Securities that
represent the
ultimate ownership
(and risk) position in
a corporation.

where D, is the stated annual dividend per share of preferred stock and k,, is the appropriate
discount rate. If Margana Cipher Corporation had a 9 percent, $100-par-value preferred stock
issue outstanding and your required return was 14 percent on this investment, its value per
share to you would be

V=$9/0.14 = $64.29

The theory surrounding the valuation of common stock has undergone profound change
during the last few decades. It is a subject of considerable controversy, and no one method for
valuation is universally accepted. Still, in recent years there has emerged growing acceptance
of the idea that individual common stocks should be analyzed as part of a total portfolio of
common stocks that the investor might hold. In other words, investors are not as concerned
with whether a particular stock goes up or down as they are with what happens to the overall
value of their portfolios. This concept has important implications for determining the
required rate of return on a security. We shall explore this issue in the next chapter. First,
however, we need to focus on the size and pattern of the returns to the common stock
investor. Unlike bond and preferred stock cash flows, which are contractually stated, much
more uncertainty surrounds the future stream of returns connected with common stock.

® Are Dividends the Foundation?

When valuing bonds and preferred stock, we determined the discounted value of all the cash
distributions made by the firm to the investor. In a similar fashion, the value of a share of
common stock can be viewed as the discounted value of all expected cash dividends provided
by the issuing firm until the end of time.’ In other words,

*This model was first developed by John B. Williams, The Theory of Investment Value (Cambridge, MA: Harvard
University Press, 1938). And, as Williams so aptly put it in poem form, “A cow for her milk/A hen for her eggs/And
a stock, by heck/For her dividends.”
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v B, D +...+Lw (4.11)
1+k)  (1+k)? 1+ k)
) (4.12)
= (T+ k)

where D, is the cash dividend at the end of time period t and k, is the investor’s required
return, or capitalization rate, for this equity investment. This seems consistent with what we
have been doing so far.

But what if we plan to own the stock for only two years? In this case, our model becomes

y__ D . D A
1+k) (1+k)*  (1+k,)?

where P, is the expected sales price of our stock at the end of two years. This assumes that
investors will be willing to buy our stock two years from now. In turn, these future investors
will base their judgments of what the stock is worth on expectations of future dividends
and a future selling price (or terminal value). And so the process goes through successive
investors.

Note that it is the expectation of future dividends and a future selling price, which itself is
based on expected future dividends, that gives value to the stock. Cash dividends are all that
stockholders, as a whole, receive from the issuing company. Consequently, the foundation for
the valuation of common stock must be dividends. These are construed broadly to mean any
cash distribution to shareholders, including share repurchases. (See Chapter 18 for a discus-
sion of share repurchase as part of the overall dividend decision.)

The logical question to raise at this time is: Why do the stocks of companies that pay
no dividends have positive, often quite high, values? The answer is that investors expect to
sell the stock in the future at a price higher than they paid for it. Instead of dividend income
plus a terminal value, they rely only on the terminal value. In turn, terminal value depends on
the expectations of the marketplace viewed from this terminal point. The ultimate expecta-
tion is that the firm will eventually pay dividends, either regular or liquidating, and that
future investors will receive a company-provided cash return on their investment. In the
interim, investors are content with the expectation that they will be able to sell their stock
at a subsequent time, because there will be a market for it. In the meantime, the company is
reinvesting earnings and, everyone hopes, enhancing its future earning power and ultimate

dividends.

@ Dividend Discount Models

Dividend discount models are designed to compute the intrinsic value of a share of common
stock under specific assumptions as to the expected growth pattern of future dividends
and the appropriate discount rate to employ. Merrill Lynch, CS First Boston, and a number
of other investment banks routinely make such calculations based on their own particular
models and estimates. What follows is an examination of such models, beginning with the
simplest one.

Constant Growth. Future dividends of a company could jump all over the place; but, if
dividends are expected to grow at a constant rate, what implications does this hold for our
basic stock valuation approach? If this constant rate is g, then Eq. (4.11) becomes

_ Dy(1+g) N D,(1+ g)? D,(1+g)”

= 4.1
A+ k) & A+k)2 0+ k) (4.13)

where D, is the present dividend per share. Thus the dividend expected at the end of period n
is equal to the most recent dividend times the compound growth factor, (1 + g)". This may
not look like much of an improvement over Eq. (4.11). However, assuming that k, is greater
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than g (a reasonable assumption because a dividend growth rate that is always greater than the
capitalization rate would imply an infinite stock value), Eq. (4.13) can be reduced to°

V=D /(k, - g) (4.14)
Rearranging, the investor’s required return can be expressed as
ke =(D,/V)+g (4.15)

The critical assumption in this valuation model is that dividends per share are expected to
grow perpetually at a compound rate of g. For many companies this assumption may be a fair
approximation of reality. To illustrate the use of Eq. (4.14), suppose that LKN, Inc.’s dividend
per share at t =1 is expected to be $4, that it is expected to grow at a 6 percent rate forever, and
that the appropriate discount rate is 14 percent. The value of one share of LKN stock would be

V=$4/(0.14 — 0.06) = $50

For companies in the mature stage of their life cycle, the perpetual growth model is often
reasonable.

D @

A common mistake made in using Egs. (4.14) and (4.15) is to use, incorrectly, the firm’s
most recent annual dividend for the variable D, instead of the annual dividend expected by
the end of the coming year.

Conversion to an Earnings Multiplier Approach With the constant growth model, we
can easily convert from dividend valuation, Eq. (4.14), to valuation based on an earnings
multiplier approach. The idea is that investors often think in terms of how many dollars they
are willing to pay for a dollar of future expected earnings. Assume that a company retains a
constant proportion of its earnings each year; call it b. The dividend-payout ratio (dividends
per share divided by earnings per share) would also be constant. Therefore,

(1-b) = D,/E, (4.16)
and

(1- b)E, = D,
where E, is expected earnings per share in period 1. Equation (4.14) can then be expressed as

V=1[(1-bEl/(k, - g) (4.17)

°If we multiply both sides of Eq. (4.13) by (1 + k.)/(1 + g) and subtract Eq. (4.13) from the product, we get
Va+k)
(1+g)

_ Dy1+g)”
Q+k)”

J —
-0

Because we assume that k, is greater than g, the second term on the right-hand side approaches zero. Consequently,

(1+k)
V|—<—-1|=D,
(1+g)
V[(] +k)—(1+ g):| _p,
1+g)
V(k,—g) =Dy(1+g) =D,
V =D,/(k.—g)

This model is sometimes called the “Gordon Dividend Valuation Model” after Myron J. Gordon, who developed it
from the pioneering work done by John Williams. See Myron J. Gordon, The Investment, Financing, and Valuation of
the Corporation (Homewood, IL: Richard D. Irwin, 1962).
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where value is now based on expected earnings in period 1. In our earlier example, suppose
that LKN, Inc., has a retention rate of 40 percent and earnings per share for period 1 are
expected to be $6.67. Therefore,

V' =1(0.60)$6.671/(0.14 — 0.06) = $50
Rearranging Eq. (4.17), we get
Earnings multiplier = V/E, = (1 — b)/(k, — g) (4.18)

Equation (4.18) thus gives us the highest multiple of expected earnings that the investor
would be willing to pay for the security. In our example,

Earnings multiplier = (1 — 0.40)/(0.14 — 0.06) = 7.5 times

Thus expected earnings of $6.67 coupled with an earnings multiplier of 7.5 values our
common stock at $50 a share ($6.67 x 7.5 = $50). But remember, the foundation for this
alternative approach to common stock valuation was nevertheless our constant growth
dividend discount model.

No Growth. A special case of the constant growth dividend model calls for an expected
dividend growth rate, g, of zero. Here the assumption is that dividends will be maintained at
their current level forever. In this case, Eq. (4.14) reduces to

V=D,/k, (4.19)

Not many stocks can be expected simply to maintain a constant dividend forever. However,
when a stable dividend is expected to be maintained for a long period of time, Eq. (4.19) can
provide a good approximation of value.”

Growth Phases. When the pattern of expected dividend growth is such that a constant
growth model is not appropriate, modifications of Eq. (4.13) can be used. A number of valua-
tion models are based on the premise that firms may exhibit above-normal growth for a num-
ber of years (g may even be larger than k, during this phase), but eventually the growth rate
will taper off. Thus the transition might well be from a currently above-normal growth rate to
one that is considered normal. If dividends per share are expected to grow at a 10 percent
compound rate for five years and thereafter at a 6 percent rate, Eq. (4.13) becomes

>, D,(1.10)! . i D,(1.06)"®

V: t t
o +k) = (0+k)

(4.20)
Note that the growth in dividends in the second phase uses the expected dividend in period 5
as its foundation. Therefore the growth-term exponent is r — 5, which means that the expon-
ent in period 6 equals 1, in period 7 it equals 2, and so forth. This second phase is nothing
more than a constant-growth model following a period of above-normal growth. We can
make use of that fact to rewrite Eq. (4.20) as follows:

5 t
voy Dol [ 1 D, 6.21)
= (1+k,) (1+k,)® || k, — 0.06)
If the current dividend, D,, is $2 per share and the required rate of return, k,, is 14 percent,
we could solve for V. (See Table 4.1 for specifics.)

>, $2(1.10)¢ 1 $3.41
"4 +
~ " (1.14)f (1.14)° || (0.14 — 0.06)

=$8.99 + $22.13 = $31.12

’AT&T is one example of a firm that maintained a stable dividend for an extended period of time. For 36 years, from
1922 until December 1958, AT&T paid $9 a year in dividends.
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Two-phase growth and
common stock
valuation calculations

Rates of Return (or Yields)

Yield to maturity
(YTM) The expected
rate of return on a
bond if bought at its
current market price
and held to maturity.

PHASE 1: PRESENT VALUE OF DIVIDENDS
TO BE RECEIVED OVER FIRST 5 YEARS

END OF PRESENT VALUE CALCULATION PRESENT VALUE
YEAR (DIVIDEND X IPYIIE 5 ) OF DIVIDEND
1 $2(1.10)' = $2.20 X 0.877 = $1.93

2 2(1.10)*= 2.42 X 0.769 = 1.86

3 2(1.10)°= 2.66 X 0.675 = 1.80

4 2(1.10)*= 2.93 X 0.592 = 1.73

5 2(1.10°= 3.22 X 0.519 = _1.67

$8.99

>, $2(1.10)"
0{2 (1.14)" }

t=1

PHASE 2: PRESENT VALUE OF CONSTANT GROWTH COMPONENT

Dividend at the end of year 6 =$3.22(1.06) = $3.41
Value of stock at the end of year 5 =D,/(k.— g) = $3.41/(0.14 — 0.06) = $42.63
Present value of $42.63 at end of year 5 = ($42.63)(PVIF,y,5)
= ($42.63)(0.519) = $22.13
PRESENT VALUE OF STOCK

V=$8.99 + $22.13 = $31.12

The transition from an above-normal rate of dividend growth could be specified as more
gradual than the two-phase approach just illustrated. We might expect dividends to grow at a
10 percent rate for five years, followed by an 8 percent rate for the next five years and a 6 per-
cent growth rate thereafter. The more growth segments that are added, the more closely the
growth in dividends will approach a curvilinear function. But no firm can grow at an above-
normal rate forever. Typically, companies tend to grow at a very high rate initially, after which
their growth opportunities slow down to a rate that is normal for companies in general. If
maturity is reached, the growth rate may stop altogether.

So far, this chapter has illustrated how the valuation of any long-term financial instrument
involves a capitalization of that security’s income stream by a discount rate (or required rate
of return) appropriate for that security’s risk. If we replace intrinsic value (V') in our valuation
equations with the market price (P,) of the security, we can then solve for the market required
rate of return. This rate, which sets the discounted value of the expected cash inflows equal to
the security’s current market price, is also referred to as the security’s (market) yield. Depend-
ing on the security being analyzed, the expected cash inflows may be interest payments, repay-
ment of principal, or dividend payments. It is important to recognize that only when the
intrinsic value of a security to an investor equals the security’s market value (price) would the
investor’s required rate of return equal the security’s (market) yield.

Market yields serve an essential function by allowing us to compare, on a uniform basis,
securities that differ in cash flows provided, maturities, and current prices. In future chapters
we will see how security yields are related to the firm’s future financing costs and overall cost
of capital.

e Yield to Maturity (YTM) on Bonds

The market required rate of return on a bond (k) is more commonly referred to as the bond’s
yield to maturity. Yield to maturity (YTM) is the expected rate of return on a bond if bought
at its current market price and held to maturity; it is also known as the bond’s internal rate
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Interpolate Estimate
an unknown number
that lies somewhere
between two known

numbers.
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of return (IRR). Mathematically, it is the discount rate that equates the present value of all
expected interest payments and the payment of principal (face value) at maturity with the
bond’s current market price. For an example, let’s return to Eq. (4.4), the valuation equation
for an interest-bearing bond with a finite maturity. Replacing intrinsic value (V') with current
market price (P,) gives us

4 / mv

Po= Xtk ek ez

If we now substitute actual values for I, MV, and P,, we can solve for k4, which in this case
would be the bond’s yield to maturity. However, the precise calculation for yield to maturity
is rather complex and requires bond value tables, or a sophisticated handheld calculator, or a
computer.

Interpolation. If all we have to work with are present value tables, we can still determine
an approximation of the yield to maturity by making use of a trial-and-error procedure.
To illustrate, consider a $1,000-par-value bond with the following characteristics: a current
market price of $761, 12 years until maturity, and an 8 percent coupon rate (with interest paid
annually). We want to determine the discount rate that sets the present value of the bond’s
expected future cash-flow stream equal to the bond’s current market price. Suppose that we
start with a 10 percent discount rate and calculate the present value of the bond’s expected
future cash flows. For the appropriate present value interest factors, we make use of Tables 11
and IV in the Appendix at the end of the book.

V = $80(PVIFA . 1) + $1,000(PVIFq5 15)
= $80(6.814) + $1,000(0.319) = $864.12

A 10 percent discount rate produces a resulting present value for the bond that is greater
than the current market price of $761. Therefore we need to try a higher discount rate to
handicap the future cash flows further and drive their present value down to $761. Let’s try a
15 percent discount rate:

V = $80(PVIFA 5, 1,) + $1,000(PVIF 50, 1,)
= $80(5.421) + $1,000(0.187) = $620.68

This time the chosen discount rate was too large. The resulting present value is less than
the current market price of $761. The rate necessary to discount the bond’s expected cash
flows to $761 must fall somewhere between 10 and 15 percent.

To approximate this discount rate, we interpolate between 10 and 15 percent as follows:®

0.10 $864.12
> $103.12
0.05 YTM $761.00 $243.44
0.15 $620.68
X 103.12 0.05) x ($103.12
X _$10312 gy efore, X = (0081 x(810312) _ g 45q5
0.05 $243.44 $243.44
*Mathematically, we can generalize our discount-rate interpolation as follows:
i —i)(PV, — PVyp
Interpolated discount rate = i; + Uy = 1Y, v
PV, — PV,
where i, = discount rate that is somewhat lower than the investment’s YIM (or IRR), 7;; = discount rate that is

somewhat higher than the investment’s YIM, PV| = present value of the investment at a discount rate equal to 7,
PV}, = present value of the investment at a discount rate equal to i,;, PVyy, = present value of the investment at a
discount rate equal to the investment’s YTM, which (by definition) must equal the investment’s current price.
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amount by which the
face value of a bond
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bond exceeds its
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the market price of
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In this example X = YTM — 0.10. Therefore, YTM =0.10+ X=0.10+0.0212=0.1212, or 12.12
percent. The use of a computer provides a precise yield to maturity of 11.82 percent. It is
important to keep in mind that interpolation gives only an approximation of the exact per-
centage; the relationship between the two discount rates is not linear with respect to present
value. However, the tighter the range of discount rates that we use in interpolation, the closer
the resulting answer will be to the mathematically correct one. For example, had we used 11
and 12 percent, we would have come even closer to the “true” yield to maturity.

Behavior of Bond Prices. On the basis of an understanding of Eq. (4.22), a number of
observations can be made concerning bond prices:

1. When the market required rate of return is more than the stated coupon rate, the price
of the bond will be less than its face value. Such a bond is said to be selling at a discount
from face value. The amount by which the face value exceeds the current price is the
bond discount.

2. When the market required rate of return is less than the stated coupon rate, the price of
the bond will be more than its face value. Such a bond is said to be selling at a premium
over face value. The amount by which the current price exceeds the face value is the
bond premium.

3. When the market required rate of return equals the stated coupon rate, the price of the
bond will equal its face value. Such a bond is said to be selling at par.

D @

If a bond sells at a discount, then P, < par and YTM > coupon rate.
If a bond sells at par, then P, = par and YTM = coupon rate.
If a bond sells at a premium, then P, > par and YTM < coupon rate.

4. If interest rates rise so that the market required rate of return increases, the bond’s price
will fall. If interest rates fall, the bond’s price will increase. In short, interest rates and
bond prices move in opposite directions — just like two ends of a child’s seesaw.

From the last observation, it is clear that variability in interest rates should lead to vari-
ability in bond prices. This variation in the market price of a security caused by changes
in interest rates is referred to as interest-rate (or yield) risk. It is important to note that
an investor incurs a loss due to interest-rate (or yield) risk only if a security is sold prior to
maturity and the level of interest rates has increased since time of purchase.

A further relationship, not as apparent as the previous four observations, needs to be
illustrated separately.

5. For a given change in market required return, the price of a bond will change by a
greater amount, the longer its maturity.

In general, the longer the maturity, the greater the price fluctuation associated with a given
change in market required return. The closer in time that you are to this relatively large
maturity value being realized, the less important are interest payments in determining the
market price, and the less important is a change in market required return on the market
price of the security. In general, then, the longer the maturity of a bond, the greater the risk
of price change to the investor when changes occur in the overall level of interest rates.

Figure 4.1 illustrates our discussion by comparing two bonds that differ only in maturity.
The price sensitivities of a 5-year bond and a 15-year bond are shown relative to changes in
market required rate of return. As expected, the bond with the longer term to maturity shows
a greater change in price for any given change in market yield. [All points on the two curves
are based on the use of pricing Eq. (4.22).]
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price—yield curve
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required rates of
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86

( )
1600 - |
Bonds selling :
at a premium :
1400 - |
l
: Bonds selling
& 1200 |
W l
o |
X 1000 ]
o par |
g ! 5-year, 8%
@800 : coupon bond
| 15-year, 8%
| Bonds selling coupon bond
600 - ! at a discount
1 |
I
0 | | | | | | | | ]
0 4 5 6 7 8 9 10 11 12
coupon
rate
MARKET REQUIRED RATE OF RETURN (%)
\ _/

One last relationship also needs to be addressed separately, and it is known as the coupon

effect.

6. For a given change in market required rate of return, the price of a bond will change by
proportionally more, the lower the coupon rate. In other words, bond price volatility is
inversely related to coupon rate.

The reason for this effect is that the lower the coupon rate, the more return to the investor
is reflected in the principal payment at maturity as opposed to interim interest payments. Put
another way, investors realize their returns later with a low-coupon-rate bond than with a
high-coupon-rate bond. In general, the further in the future the bulk of the payment stream,
the greater the present value effect caused by a change in required return.” Even if high- and
low-coupon-rate bonds have the same maturity, the price of the low-coupon-rate bond tends
to be more volatile.

YTM and Semiannual Compounding. As previously mentioned, most domestic bonds pay
interest twice a year, not once. This real-world complication is often ignored in an attempt to
simplify discussion. We can take semiannual interest payments into account, however, when
determining yield to maturity by replacing intrinsic value (V) with current market price (P,)
in bond valuation Eq. (4.8). The result is

&2 Mv
F=2 (1+ k,/2)" T ky/2)>

t=1

(4.23)

Solving for k4/2 in this equation would give us the semiannual yield to maturity.

The practice of doubling the semiannual YIM has been adopted by convention in bond
circles to provide the “annualized” (nominal annual) YTM or what bond traders would call
the bond-equivalent yield. The appropriate procedure, however, would be to square “1 plus the
semiannual YTM” and then subtract 1: that is,

(1 + semiannual YTM)? — 1 = (effective annual) YTM

°The interested reader is referred to James C. Van Horne, Financial Market Rates and Flows, 6th ed. (Upper Saddle
River, NJ: Prentice Hall, 2001), Chap. 7.
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As you may remember from Chapter 3, the (effective annual) YIM just calculated is the
effective annual interest rate.

@ Yield on Preferred Stock

Substituting current market price (P,) for intrinsic value (V) in preferred stock valuation
Eq. (4.10), we have

Py = D,/k, (4.24)

where D, is still the stated annual dividend per share of preferred stock, but k, is now the
market required return for this stock, or simply the yield on preferred stock. Rearranging
terms allows us to solve directly for the yield on preferred stock:

kp: Dp/Po [425]

To illustrate, assume that the current market price per share of Acme Zarf Company’s
10 percent, $100-par-value preferred stock is $91.25. Acme’s preferred stock is therefore
priced to provide a yield of

k, = $10/$91.25 = 10.96%

@ Yield on Common Stock

The rate of return that sets the discounted value of the expected cash dividends from a share
of common stock equal to the share’s current market price is the yield on that common stock.
If, for example, the constant dividend growth model was appropriate to apply to the common
stock of a particular company, the current market price (P,) could be said to be

Py = Di/tk, - g) (4.26)

Solving for k., which in this case is the market-determined yield on a company’s common
stock, we get

ko= Di/Py + g (4.27)

From this last expression, it becomes clear that the yield on common stock comes from
two sources. The first source is the expected dividend yield, D,/P,; whereas the second source,
g 1s the expected capital gains yield. Yes, g wears a number of hats. It is the expected com-
pound annual growth rate in dividends. But, given this model, it is also the expected annual
percent change in stock price (that is, P,/P, — 1 = g) and, as such, is referred to as the capital
gains yield.

m What market yield is implied by a share of common stock currently selling for $40
whose dividends are expected to grow at a rate of 9 percent per year and whose
dividend next year is expected to be $2.40?

The market yield, k,, is equal to the dividend yield, D,/P,, plus the capital gains yield, g,
as follows:

k, = $2.40/$40 + 0.09 = 0.06 + 0.09 = 15%
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SECURITIES EQUATION
BONDS
1. Perpetual
< I
= 4.1), (4.3
Z‘ 1+ k ) ky (@D, (4.3)
2. Finite maturity, nonzero coupon
- MV
= -+ - (4.4)
o (I+k) (1+ky)
=I(PVIFA, ,) + MV(PVIF, ,) (4.5)
3. Zero coupon
MV
= (4.6)
(I+ky)"
= MV(PVIF, ) (4.7)
PREFERRED STOCK
1. No call expected
D,
Z =t (4.10)
(1 + k Dk,
2. Call expected atn
11 pri
Z ca price (see footnote 4)
(1+k)’ (1+kp)"

= DP(PVIFA,(WV,) + (call price)(PVIka,,,)

COMMON STOCK

Constant growth

D,(1+g)' D
Z (1+k) (ke—g)

(4.14)

The concept of value includes liquidation value, going-
concern value, book value, market value, and intrinsic
value.

The valuation approach taken in this chapter is one of
determining a security’s intrinsic value — what the
security ought to be worth based on hard facts. This
value is the present value of the cash-flow stream pro-
vided to the investor, discounted at a required rate of
return appropriate for the risk involved.

The intrinsic value of a perpetual bond is simply the
capitalized value of an infinite stream of interest
payments. This present value is the periodic interest
payment divided by the investor’s required rate of
return.

The intrinsic value of an interest-bearing bond with a
finite maturity is equal to the present value of the
interest payments plus the present value of principal
payment at maturity, all discounted at the investor’s
required rate of return.

The intrinsic value of a zero-coupon bond (a bond that
makes no periodic interest payments) is the present
value of the principal payment at maturity, dis-
counted at the investor’s required rate of return.

The intrinsic value of preferred stock is equal to the
stated annual dividend per share divided by the
investor’s required rate of return.

Unlike bonds and preferred stock, for which the
future cash flows are contractually stated, much more



uncertainty surrounds the future stream of returns
connected with common stock.

The intrinsic value of a share of common stock can be
viewed as the discounted value of all the cash divi-
dends provided by the issuing firm.

Dividend discount models are designed to compute
the intrinsic value of a share of stock under specific
assumptions as to the expected growth pattern of
future dividends and the appropriate discount rate to
employ.

If dividends are expected to grow at a constant rate,
the formula used to calculate the intrinsic value of a
share of common stock is

V=D,/k, - g) (4.14)

In the case of no expected dividend growth, the equa-
tion above reduces to

V= Dy/k, (4.19)

Finally, when dividend growth is expected to differ
during various phases of a firm’s development, the
present value of dividends for various growth phases

4 The Valuation of Long-Term Securities

can be determined and summed to produce the
stock’s intrinsic value.

If intrinsic value (V) in our valuation equations is
replaced by the security’s market price (P,), we can
then solve for the market required rate of return. This
rate, which sets the discounted value of the expected
cash inflows equal to the security’s market price, is
also referred to as the security’s (market) yield.

Yield to maturity (YTM) is the expected rate of return
on a bond if bought at its current market price and
held to maturity. It is also known as the bond’s
internal rate of return.

Interest rates and bond prices move in opposite
directions.

In general, the longer the maturity for a bond, the
greater the bond’s price fluctuation associated with a
given change in market required return.

The lower the coupon rate, the more sensitive that
relative bond price changes are to changes in market
yields.

The yield on common stock comes from two sources.
The first source is the expected dividend yield, and the
second source is the expected capital gains yield.

1. What connection, if any, does a firm’s market value have with its liquidation and/or going-

concern value?

2. Could a security’s intrinsic value to an investor ever differ from the security’s market
value? If so, under what circumstances?
3. In what sense is the treatment of bonds and preferred stock the same when it comes to

valuation?

4. Why do bonds with long maturities fluctuate more in price than do bonds with short
maturities, given the same change in yield to maturity?

5. A 20-year bond has a coupon rate of 8 percent, and another bond of the same maturity
has a coupon rate of 15 percent. If the bonds are alike in all other respects, which will have
the greater relative market price decline if interest rates increase sharply? Why?

6. Why are dividends the basis for the valuation of common stock?

7. Suppose that the controlling stock of IBM Corporation was placed in a perpetual trust
with an irrevocable clause that cash or liquidating dividends would never be paid out
of this trust. Earnings per share continued to grow. What would be the value of the
company to the stockholders? Why?

8. Why is the growth rate in earnings and dividends of a company likely to taper off in the
future? Could the growth rate increase as well? If it did, what would be the effect on stock

price?

9. Using the constant perpetual growth dividend valuation model, could you have a situa-
tion in which a company grows at 30 percent per year (after subtracting out inflation)

forever? Explain.

10. Tammy Whynot, a classmate of yours, suggests that when the constant growth dividend
valuation model is used to explain a stock’s current price, the quantity (k. — g) represents
the expected dividend yield. Is she right or wrong? Explain.
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11. “$1,000 US Government Treasury Bond

Self-Correction Problems

1.

FREE! with any $999 Purchase” shouted the $ 1 0 0 0

headline of an ad from a local furniture

company. “Wow! Like, for sure, this is like U.S. GOVERNMENT
getting the furniture like free,” said your TREASURY BOND
friend Heather Dawn Tiffany. What Heather ,
overlooked was the fine print in the ad where F R E E K

you learned that the “free” bond was a zero- WITH ANY $999 PURCHASE

coupon issue with a 30-year maturity. Explain ~ ANY COMBINATION OF ANY ITEMS TOTALING
to Heather why the “free” $1,000 bond is 1999 OR MORE AND YOU

. why YD GET A *1000 U.S. GOVERNMENT BOND FREE.
more in the nature of an advertising “come-

on” rather than something of large value.

Fast and Loose Company has outstanding an 8 percent, four-year, $1,000-par-value bond

on which interest is paid annually.

a. If the market required rate of return is 15 percent, what is the market value of the bond?

b. What would be its market value if the market required return dropped to 12 percent?
To 8 percent?

c. If the coupon rate were 15 percent instead of 8 percent, what would be the market
value [under Part (a)]? If the required rate of return dropped to 8 percent, what would
happen to the market price of the bond?

. James Consol Company currently pays a dividend of $1.60 per share on its common stock.

The company expects to increase the dividend at a 20 percent annual rate for the first four
years and at a 13 percent rate for the next four years, and then grow the dividend ata 7 per-
cent rate thereafter. This phased-growth pattern is in keeping with the expected life cycle
of earnings. You require a 16 percent return to invest in this stock. What value should you
place on a share of this stock?

. A $1,000-face-value bond has a current market price of $935, an 8 percent coupon rate,

and 10 years remaining until maturity. Interest payments are made semiannually. Before

you do any calculations, decide whether the yield to maturity is above or below the coupon

rate. Why?

a. What is the implied market-determined semiannual discount rate (i.e., semiannual
yield to maturity) on this bond?

b. Using your answer to Part (a), what is the bond’s (i) (nominal annual) yield to matur-
ity? (ii) (effective annual) yield to maturity?

. A zero-coupon, $1,000-par-value bond is currently selling for $312 and matures in exactly

10 years.

a. What is the implied market-determined semiannual discount rate (i.e., semiannual
yield to maturity) on this bond? (Remember, the bond pricing convention in the
United States is to use semiannual compounding — even with a zero-coupon bond.)

b. Using your answer to Part (a), what is the bond’s (i) (nominal annual) yield to matur-
ity? (ii) (effective annual) yield to maturity?

. Just today, Acme Rocket, Inc.’s common stock paid a $1 annual dividend per share and

had a closing price of $20. Assume that the market expects this company’s annual dividend
to grow at a constant 6 percent rate forever.

a. Determine the implied yield on this common stock.

b. What is the expected dividend yield?

c. What is the expected capital gains yield?
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Peking Duct Tape Company has outstanding a $1,000-face-value bond with a 14 percent

coupon rate and 3 years remaining until final maturity. Interest payments are made

semiannually.

a. What value should you place on this bond if your nominal annual required rate of
return is (i) 12 percent? (ii) 14 percent? (iii) 16 percent?

b. Assume that we are faced with a bond similar to the one described above, except that
it is a zero-coupon, pure discount bond. What value should you place on this bond
if your nominal annual required rate of return is (i) 12 percent? (ii) 14 percent? (iii)
16 percent? (Assume semiannual discounting.)

Gonzalez Electric Company has outstanding a 10 percent bond issue with a face value of
$1,000 per bond and three years to maturity. Interest is payable annually. The bonds are
privately held by Suresafe Fire Insurance Company. Suresafe wishes to sell the bonds,
and is negotiating with another party. It estimates that, in current market conditions,
the bonds should provide a (nominal annual) return of 14 percent. What price per bond
should Suresafe be able to realize on the sale?

. What would be the price per bond in Problem 1 if interest payments were made

semiannually?

. Superior Cement Company has an 8 percent preferred stock issue outstanding, with each

share having a $100 face value. Currently, the yield is 10 percent. What is the market price
per share? If interest rates in general should rise so that the required return becomes
12 percent, what will happen to the market price per share?

. The stock of the Health Corporation is currently selling for $20 a share and is expected

to pay a $1 dividend at the end of the year. If you bought the stock now and sold it for
$23 after receiving the dividend, what rate of return would you earn?

. Delphi Products Corporation currently pays a dividend of $2 per share, and this dividend

is expected to grow at a 15 percent annual rate for three years, and then at a 10 percent
rate for the next three years, after which it is expected to grow at a 5 percent rate forever.
What value would you place on the stock if an 18 percent rate of return was required?

. North Great Timber Company will pay a dividend of $1.50 a share next year. After this,

earnings and dividends are expected to grow at a 9 percent annual rate indefinitely.

Investors currently require a rate of return of 13 percent. The company is considering

several business strategies and wishes to determine the effect of these strategies on the

market price per share of its stock.

a. Continuing the present strategy will result in the expected growth rate and required
rate of return stated above.

b. Expanding timber holdings and sales will increase the expected dividend growth rate
to 11 percent but will increase the risk of the company. As a result, the rate of return
required by investors will increase to 16 percent.

c. Integrating into retail stores will increase the dividend growth rate to 10 percent and
increase the required rate of return to 14 percent.

From the standpoint of market price per share, which strategy is best?

. A share of preferred stock for the Buford Pusser Baseball Bat Company just sold for $100

and carries an $8 annual dividend.

a. What is the yield on this stock?

b. Now assume that this stock has a call price of $110 in five years, when the company
intends to call the issue. (Note: The preferred stock in this case should not be treated
as a perpetual — it will be bought back in five years for $110.) What is this preferred
stock’s yield to call?
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10.

11.

12.

13.

14.

. Wayne’s Steaks, Inc., has a 9 percent, noncallable, $100-par-value preferred stock issue

outstanding. On January 1 the market price per share is $73. Dividends are paid annually
on December 31. If you require a 12 percent annual return on this investment, what is
this stock’s intrinsic value to you (on a per share basis) on January 1?

. The 9-percent-coupon-rate bonds of the Melbourne Mining Company have exactly

15 years remaining to maturity. The current market value of one of these $1,000-par-
value bonds is $700. Interest is paid semiannually. Melanie Gibson places a nominal
annual required rate of return of 14 percent on these bonds. What dollar intrinsic value
should Melanie place on one of these bonds (assuming semiannual discounting)?

Just today, Fawlty Foods, Inc.’s common stock paid a $1.40 annual dividend per share

and had a closing price of $21. Assume that the market’s required return, or capitaliza-

tion rate, for this investment is 12 percent and that dividends are expected to grow at a

constant rate forever.

a. Calculate the implied growth rate in dividends.

b. What is the expected dividend yield?

c. What is the expected capital gains yield?

The Great Northern Specific Railway has noncallable, perpetual bonds outstanding.

When originally issued, the perpetual bonds sold for $955 per bond; today (January 1)

their current market price is $1,120 per bond. The company pays a semiannual interest

payment of $45 per bond on June 30 and December 31 each year.

a. As of today (January 1), what is the implied semiannual yield on these bonds?

b. Using your answer to Part (a), what is the (nominal annual) yield on these bonds? the
(effective annual) yield on these bonds?

Assume that everything stated in Problem 11 remains the same except that the bonds are

not perpetual. Instead, they have a $1,000 par value and mature in 10 years.

a. Determine the implied semiannual yield to maturity (YTM) on these bonds. (Tip: If
all you have to work with are present value tables, you can still determine an approx-
imation of the semiannual YTM by making use of a trial-and-error procedure coupled
with interpolation. In fact, the answer to Problem 11, Part (a) — rounded to the near-
est percent — gives you a good starting point for a trial-and-error approach.)

b. Using your answer to Part (a), what is the (nominal annual) YTM on these bonds? the
(effective annual) YTM on these bonds?

Red Frog Brewery has $1,000-par-value bonds outstanding with the following character-

istics: currently selling at par; 5 years until final maturity; and a 9 percent coupon rate

(with interest paid semiannually). Interestingly, Old Chicago Brewery has a very similar

bond issue outstanding. In fact, every bond feature is the same as for the Red Frog

bonds, except that Old Chicago’s bonds mature in exactly 15 years. Now, assume that
the market’s nominal annual required rate of return for both bond issues suddenly fell
from 9 percent to 8 percent.

a. Which brewery’s bonds would show the greatest price change? Why?

b. At the market’s new, lower required rate of return for these bonds, determine the per
bond price for each brewery’s bonds. Which bond’s price increased the most, and by
how much?

Burp-Cola Company just finished making an annual dividend payment of $2 per share

on its common stock. Its common stock dividend has been growing at an annual rate of

10 percent. Kelly Scott requires a 16 percent annual return on this stock. What intrinsic

value should Kelly place on one share of Burp-Cola common stock under the following

three situations?

a. Dividends are expected to continue growing at a constant 10 percent annual rate.

b. The annual dividend growth rate is expected to decrease to 9 percent and to remain
constant at that level.

c. The annual dividend growth rate is expected to increase to 11 percent and to remain
constant at the level.
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Solutions to Self-Correction Problems

Phase 1

Phase 2

1. a,b.
END OF DISCOUNT PRESENT DISCOUNT PRESENT
YEAR PAYMENT FACTOR, 15%  VALUE, 15% FACTOR, 12%  VALUE, 12%
1-3 $ 80 2.283 $182.64 2.402 $192.16
4 1,080 0.572 617.76 0.636 686.88

Market value $800.40 $879.04

Note: Rounding error incurred by use of tables may sometimes cause slight differences in answers when
alternative solution methods are applied to the same cash flows.

The market value of an 8 percent bond yielding 8 percent is its face value, of $1,000.
c. The market value would be $1,000 if the required return were 15 percent.

END OF DISCOUNT PRESENT

YEAR PAYMENT FACTOR, 8% VALUE, 8%
1-3 $ 150 2.577 $ 386.55
4 1,150 0.735 845.25
Market value $1,231.80

PHASES 1 anp 2: PRESENT VALUE OF DIVIDENDS TO BE RECEIVED OVER FIRST 8 YEARS

END OF PRESENT VALUE CALCULATION PRESENT VALUE
YEAR (D1viDEND X PVIF g, ,) OF DIVIDEND
1 $1.60(1.20)" = $1.92 X 0.862 = $ 1.66
2 1.60(1.20)>= 2.30 X 0.743 = 1.71
3 1.60(1.20)° = 2.76 X 0.641 = 1.77
4 1.60(1.20)* = 3.32 X 0.552 = 1.83
5 3.32(1.13)' = 3.75 X 0.476 = 1.79
6 3.32(1.13)*= 4.24 X 0.410 = 1.74
7 3.32(1.13)°= 4.79 X 0.354 = 1.70
8 3.32(1.13)*= 5.41 X 0.305 = 1.65
& D
or z : = $13.85
= (1.16),
PHASE 3: PRESENT VALUE OF CONSTANT GROWTH COMPONENT
Dividend at the end of year 9 =$5.41(1.07) = $5.79
D, 5.79
Value of stock at the end of year 8 = » S =$64.33

T (k.—-g) (0.16-0.07)
Present value of $64.33 at end of year 8 = ($64.33)(PVIF,, )
= ($64.33)(0.305) = $19.62

PRESENT VALUE OF STOCK
V=$13.85+$19.62 = $33.47
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3. The yield to maturity is higher than the coupon rate of 8 percent because the bond sells

at a discount from its face value. The (nominal annual) yield to maturity as reported in
bond circles is equal to (2 X semiannual YTM). The (effective annual) YTM is equal to
(1 + semiannual YITM)? — 1. The problem is set up as follows:

2 $40 $1,000

935 =3 ik T e k12

= ($40)(PVIFA, 1520) + MV(PVIF 5 )

a. Solving for ky/2 (the semiannual YTM) in this expression using a calculator, a computer
routine, or present value tables yields 4.5 percent.

b. (i) The (nominal annual) YTM is then 2 X 4.5 percent = 9 percent.
(ii) The (effective annual) YTM is (1 + 0.045)* — 1 = 9.2025 percent.

. a. P, = FV,,(PVIF, /2,20)

(PVIF, 5.0) = Py/FV,, = $312/$1,000 = 0.312
From Table II in the end-of-book Appendix, the interest factor for 20 periods at 6 percent
is 0.312: therefore the bond’s semiannual yield to maturity (YTM) is 6 percent.
b. (i) (nominal annual) YITM = 2 X (semiannual YTM)
=2 % (0.06)
=12 percent
(ii) (effective annual) YITM = (1 + semiannual YTM)? — 1
=(1+0.06)*— 1
=12.36 percent

. a. k.= (D,/Py+g) = ([Dy(1 +¢)]/P) + ¢

= ([$1(1 + 0.06)]/$20) + 0.06

=0.053 +0.06 =0.113
b. Expected dividend yield = D,/P,; = $1(1 + 0.06)/$20 = 0.053
c. Expected capital gains yield = g=0.06

6. a. (i) V=($140/2)(PVIFApess) + $1,000(PVIF, )

$70(4.917)  + $1,000(0.705)
$344.19 + $705
= $1,049.19
($140/2)(PVIFAq076) + $1,000(PVIF, ;)
$70(4.767)  + $1,000(0.666)
= $333.69 + $666
= $999.69 or $1,000
(Value should equal $1,000 when the nominal annual required return equals the
coupon rate; our answer differs from $1,000 only because of rounding in the Table
values used.)
(iii) V= ($140/2)(PVIFA,g6) + $1,000(PVIF, 44 )
= $70(4.623)  + $1,000(0.630)
$323.61 + $630
= $953.61
b. The value of this type of bond is based on simply discounting to the present the
maturity value of each bond. We have already done that in answering Part (a) and those
values are: (i) $705; (ii) $666; and (iii) $630.

(i) V
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After studying Chapter 5, you should be able to:

® Understand the relationship (or “trade-oft”)
between risk and return.

® Define risk and return and show how to measure
them by calculating expected return, standard
deviation, and coefficient of variation.

® Discuss the different types of investor attitudes
toward risk.

@ Explain risk and return in a portfolio context,
and distinguish between individual security and
portfolio risk.

® Distinguish between avoidable (unsystematic)
risk and unavoidable (systematic) risk; and
explain how proper diversification can eliminate
one of these risks.

® Define and explain the capital-asset pricing
model (CAPM), beta, and the characteristic line.

® Calculate a required rate of return using the
capital-asset pricing model (CAPM).

® Demonstrate how the Security Market Line
(SML) can be used to describe the relationship
between expected rate of return and systematic
risk.

® Explain what is meant by an “efficient financial
market,” and describe the three levels (or forms)
to market efficiency.
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Defining Risk and Return

Return Income
received on an
investment plus any
change in market
price, usually
expressed as a
percentage of the
beginning market
price of the
investment.
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Take calculated risks. That is quite different from being rash.

—GENERAL GEORGE S. PATTON

In Chapter 2 we briefly introduced the concept of a market-imposed “trade-oft” between risk
and return for securities — that is, the higher the risk of a security, the higher the expected
return that must be offered the investor. We made use of this concept in Chapter 3. There we
viewed the value of a security as the present value of the cash-flow stream provided to the
investor, discounted at a required rate of return appropriate for the risk involved. We have,
however, purposely postponed until now a more detailed treatment of risk and return. We
wanted you first to have an understanding of certain valuation fundamentals before tackling
this more difficult topic.

Almost everyone recognizes that risk must be considered in determining value and making
investment choices. In fact, valuation and an understanding of the trade-off between risk and
return form the foundation for maximizing shareholder wealth. And yet, there is controversy
over what risk is and how it should be measured.

In this chapter we will focus our discussion on risk and return for common stock for an
individual investor. The results, however, can be extended to other assets and classes of
investors. In fact, in later chapters we will take a close look at the firm as an investor in assets
(projects) when we take up the topic of capital budgeting.

® Return

The return from holding an investment over some period — say, a year — is simply any cash
payments received due to ownership, plus the change in market price, divided by the begin-
ning price.! You might, for example, buy for $100 a security that would pay $7 in cash to you
and be worth $106 one year later. The return would be ($7 + $6)/$100 = 13%. Thus return
comes to you from two sources: income plus any price appreciation (or loss in price).

For common stock we can define one-period return as

_ D +(R-P)
P

R (5.1)
where R is the actual (expected) return when ¢ refers to a particular time period in the past
(future); D, is the cash dividend at the end of time period ¢; P, is the stock’s price at time period
t;and P,_, is the stock’s price at time period ¢ — 1. Notice that this formula can be used to deter-
mine both actual one-period returns (when based on historical figures) and expected one-
period returns (when based on future expected dividends and prices). Also note that the term in
parentheses in the numerator of Eq. (5.1) represents the capital gain or loss during the period.

e Risk

Most people would be willing to accept our definition of return without much difficulty. Not
everyone, however, would agree on how to define risk, let alone how to measure it.

To begin to get a handle on risk, let’s first consider a couple of examples. Assume that you
buy a US Treasury note (T-note), with exactly one year remaining until final maturity, to yield
8 percent. If you hold it for the full year, you will realize a government-guaranteed 8 percent

'This holding period return measure is useful with an investment horizon of one year or less. For longer periods, it
is better to calculate rate of return as an investment’s yield (or internal rate of return), as we did in the last chapter.
The yield calculation is present-value-based and thus considers the time value of money.



Risk The variability of
returns from those
that are expected.

5 Risk and Return

return on your investment — not more, not less. Now, buy a share of common stock in
any company and hold it for one year. The cash dividend that you anticipate receiving may or
may not materialize as expected. And, what is more, the year-end price of the stock might be
much lower than expected — maybe even less than you started with. Thus your actual return
on this investment may differ substantially from your expected return. If we define risk as the
variability of returns from those that are expected, the T-note would be a risk-free security
whereas the common stock would be a risky security. The greater the variability, the riskier
the security is said to be.

Using Probability Distributions to Measure Risk

Probability
distribution A set

of possible values
that a random
variable can assume
and their associated
probabilities of
occurrence.

Expected return

The weighted average
of possible returns,
with the weights being
the probabilities of
occurrence.

Standard deviation

A statistical measure
of the variability of a
distribution around its
mean. It is the square
root of the variance.

As we have just noted, for all except risk-free securities the return we expect may be different
from the return we receive. For risky securities, the actual rate of return can be viewed as a
random variable subject to a probability distribution. Suppose, for example, that an investor
believed that the possible one-year returns from investing in a particular common stock were
as shown in the shaded section of Table 5.1, which represents the probability distribution of
one-year returns. This probability distribution can be summarized in terms of two parameters
of the distribution: (1) the expected return and (2) the standard deviation.

e Expected Return and Standard Deviation

The expected return, R, is

n
R =Y (R)P) (5.2)
i=1
where R; is the return for the ith possibility, P, is the probability of that return occurring, and
n is the total number of possibilities. Thus the expected return is simply a weighted average of
the possible returns, with the weights being the probabilities of occurrence. For the distribu-
tion of possible returns shown in Table 5.1, the expected return is shown to be 9 percent.
To complete the two-parameter description of our return distribution, we need a measure
of the dispersion, or variability, around our expected return. The conventional measure
of dispersion is the standard deviation. The greater the standard deviation of returns, the
greater the variability of returns, and the greater the risk of the investment. The standard
deviation, o, can be expressed mathematically as

c = ;(R, - R1(P)

(5.3)

lllustration of the
use of a probability
distribution of
possible one-year
returns to calculate
expected return and
standard deviation
of return

EXPECTED
RETURN (R) VARIANCE (0?)
POSSIBLE PROBABILITY OF CALCULATION CALCULATION
RETURN, R, OCCURRENCE, P, (R)(P) (R,— R*(P,)

~0.10 0.05 —0.005 (=0.10 — 0.09)%(0.05)
—0.02 0.10 —0.002 (~0.02 — 0.09)*(0.10)
0.04 0.20 0.008 (0.04 — 0.09)*(0.20)
0.09 0.30 0.027 (0.09 — 0.09)%(0.30)
0.14 0.20 0.028 (0.14 — 0.09)*(0.20)
0.20 0.10 0.020 (0.20 — 0.09)%(0.10)
0.28 0.05 0.014 (0.28 — 0.09)%(0.05)

X =1.00 ¥=0.090 =R ¥ =0.00703 = 62

Standard deviation = (0.00703)*° = 0.0838 = ¢
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where V represents the square root. The square of the standard deviation, 62 is known as
the variance of the distribution. Operationally, we generally first calculate a distribution’s
variance, or the weighted average of squared deviations of possible occurrences from the
mean value of the distribution, with the weights being the probabilities of occurrence. Then
the square root of this figure provides us with the standard deviation. Table 5.1 reveals our
example distribution’s variance to be 0.00703. Taking the square root of this value, we find
that the distribution’s standard deviation is 8.38 percent.

Use of Standard Deviation Information. So far we have been working with a discrete
(noncontinuous) probability distribution, one where a random variable, like return, can take
on only certain values within an interval. In such cases we do not have to calculate the standard
deviation in order to determine the probability of specific outcomes. To determine the prob-
ability of the actual return in our example being less than zero, we look at the shaded section
of Table 5.1 and see that the probability is 0.05 + 0.10 = 15%. The procedure is slightly more
complex when we deal with a continuous distribution, one where a random variable can take
on any value within an interval. And, for common stock returns, a continuous distribution is
a more realistic assumption, as any number of possible outcomes ranging from a large loss to
a large gain are possible.

Assume that we are facing a normal (continuous) probability distribution of returns. It is
symmetrical and bell-shaped, and 68 percent of the distribution falls within one standard
deviation (right or left) of the expected return; 95 percent falls within two standard deviations;
and over 99 percent falls within three standard deviations. By expressing differences from the
expected return in terms of standard deviations, we are able to determine the probability that
the actual return will be greater or less than any particular amount.

We can illustrate this process with a numerical example. Suppose that our return distribu-
tion had been approximately normal with an expected return equal to 9 percent and a
standard deviation of 8.38 percent. Let’s say that we wish to find the probability that the
actual future return will be less than zero. We first determine how many standard deviations
0 percent is from the mean (9 percent). To do this we take the difference between these two
values, which happens to be —9 percent, and divide it by the standard deviation. In this case
the result is —0.09/0.0838 = —1.07 standard deviations. (The negative sign reminds us that we
are looking to the left of the mean.) In general, we can make use of the formula

_R-R
o

_ 0-0.09

"~ 0.0838

z

= -1.07 (5.4)

where R is the return range limit of interest and where Z (the Z-score) tells us how many
standard deviations R is from the mean.

Table V in the Appendix at the back of the book can be used to determine the proportion
of the area under the normal curve that is Z standard deviations to the left or right of the
mean. This proportion corresponds to the probability that our return outcome would be Z
standard deviations away from the mean.

Turning to (Appendix) Table V, we find that there is approximately a 14 percent prob-
ability that the actual future return will be zero or less. The probability distribution is illus-
trated in Figure 5.1. The shaded area is located 1.07 standard deviations left of the mean, and,
as indicated, this area represents approximately 14 percent of the total distribution.

As we have just seen, a return distribution’s standard deviation turns out to be a rather
versatile risk measure. It can serve as an absolute measure of return variability — the higher the
standard deviation, the greater the uncertainty concerning the actual outcome. In addition,
we can use it to determine the likelihood that an actual outcome will be greater or less than a
particular amount. However, there are those who suggest that our concern should be with
“downside” risk — occurrences less than expected — rather than with variability both above and



Normal probability
distribution of
possible returns for
example highlighting
area 1.07 standard
deviations left of
the mean

Coefficient of
variation (CV)
The ratio of the
standard deviation
of a distribution to
the mean of that
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below the mean. Those people have a good point. But, as long as the return distribution is
relatively symmetric — a mirror image above and below the mean — standard deviation still
works. The greater the standard deviation, the greater the possibility for large disappointments.

o Coefficient of Variation

The standard deviation can sometimes be misleading in comparing the risk, or uncertainty,
surrounding alternatives if they differ in size. Consider two investment opportunities, A
and B, whose normal probability distributions of one-year returns have the following
characteristics:

INVESTMENT A INVESTMENT B
Expected return, R 0.08 0.24
Standard deviation, ¢ 0.06 0.08
Coefficient of variation, CV 0.75 0.33

Can we conclude that because the standard deviation of B is larger than that of A, it is the
riskier investment? With standard deviation as our risk measure, we would have to. However,
relative to the size of expected return, investment A has greater variation. This is similar to
recognizing that a $10,000 standard deviation of annual income to a multimillionaire is really
less significant than an $8,000 standard deviation in annual income would be to you. To
adjust for the size, or scale, problem, the standard deviation can be divided by the expected
return to compute the coefficient of variation (CV):

Coefficient of variation (CV) = 6/R (5.5)

Thus the coefficient of variation is a measure of relative dispersion (risk) — a measure of risk
“per unit of expected return.” The larger the CV, the larger the relative risk of the investment.
Using the CV as our risk measure, investment A with a return distribution CV of 0.75 is
viewed as being more risky than investment B, whose CV equals only 0.33.

Just when you thought that you were safely immersed in the middle of a finance chapter, you
find yourself caught up in a time warp, and you are a contestant on the television game show
Let’s Make a Deal. The host, Monty Hall, explains that you get to keep whatever you find
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Certainty equivalent
(CE) The amount of
cash someone would
require with certainty
at a point in time to
make the individual
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that certain amount
and an amount
expected to be
received with risk

at the same point

in time.

Risk averse Term
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who demands a
higher expected
return, the higher
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behind either door #1 or door #2. He tells you that behind one ~ “Will it be door #1, or door #2?"

door is $10,000 in cash, but behind the other door is a “zonk,”
a used tire with a current market value of zero. You choose to
open door #1 and claim your prize. But before you can make

a move, Monty says that he will offer you a sum of money to
call off the whole deal.

(Before reading any further, decide for yourself what dollar Let's
amount would make you indifferent between taking what is Make
A Deal

behind the door or taking the money. That is, determine an
amount such that one dollar more would prompt you to take /k
the money; one dollar less and you would keep the door.

Write this number down on a sheet of paper. In a moment,

we will predict what that number will look like.)

Let’s assume that you decide that if Monty offers you $2,999 or less, you will keep the door.
At $3,000 you can’t quite make up your mind. But at $3,001, or more, you would take the cash
offered and give up the door. Monty offers you $3,500, so you take the cash and give up the
door. (By the way, the $10,000 was behind door #1, so you blew it.)

What does any of this have to do with this chapter on risk and return? Everything. We
have just illustrated the fact that the average investor is averse to risk. Let’s see why. You
had a 50/50 chance of getting $10,000 or nothing by keeping a door. The expected value
of keeping a door is $5,000 (0.50 x $10,000 plus 0.50 x $0). In our example, you found your-
self indifferent between a risky (uncertain) $5,000 expected return and a certain return of
$3,000. In other words, this certain or riskless amount, your certainty equivalent (CE) to the
risky gamble, provided you with the same utility or satisfaction as the risky expected value
of $5,000.

It would be amazing if your actual certainty equivalent in this situation was exactly $3,000,
the number that we used in the example. But take a look at the number that we asked you
to write down. It is probably less than $5,000. Studies have shown that the vast majority of
individuals, if placed in a similar situation, would have a certainty equivalent less than the
expected value (i.e., less than $5,000). We can, in fact, use the relationship of an individual’s
certainty equivalent to the expected monetary value of a risky investment (or opportunity) to
define their attitude toward risk. In general, if the

e Certainty equivalent < expected value, risk aversion is present.
o Certainty equivalent = expected value, risk indifference is present.

e Certainty equivalent > expected value, risk preference is present.

Thus, in our Let’s Make a Deal example, any certainty equivalent less than $5,000 indicates
risk aversion. For risk-averse individuals, the difference between the certainty equivalent and
the expected value of an investment constitutes a risk premiums; this is additional expected
return that the risky investment must offer to the investor for this individual to accept the
risky investment. Notice that in our example the risky investment’s expected value had to
exceed the sure-thing offer of $3,000 by $2,000 or more for you to be willing to accept it.

In this book we will take the generally accepted view that investors are, by and large,
risk averse. This implies that risky investments must offer higher expected returns than less
risky investments in order for people to buy and hold them. (Keep in mind, however, that we
are talking about expected returns; the actual return on a risky investment could be much less
than the actual return on a less risky alternative.) And, to have low risk, you must be willing
to accept investments having lower expected returns. In short, there is no free lunch when it
comes to investments. Any claims for high returns produced by low-risk investments should
be viewed skeptically.
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combination of two
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So far, we have focused on the risk and return of single investments held in isolation. Investors
rarely place their entire wealth into a single asset or investment. Rather, they construct a
portfolio or group of investments. Therefore we need to extend our analysis of risk and return
to include portfolios.

e Portfolio Return

The expected return of a portfolio is simply a weighted average of the expected returns of the
securities constituting that portfolio. The weights are equal to the proportion of total funds
invested in each security (the weights must sum to 100 percent). The general formula for the
expected return of a portfolio, RP, is as follows:

R, = WA, (5.6)
j=1

where W, is the proportion, or weight, of total funds invested in security j; Rj is the expected
return for security j; and m is the total number of different securities in the portfolio.

The expected return and standard deviation of the probability distribution of possible
returns for two securities are shown below.

SECURITY A SECURITY B
Expected return, R; 14.0% 11.5%
Standard deviation, G; 10.7 1.5

If equal amounts of money are invested in the two securities, the expected return of the port-
folio is (0.5)14.0% + (0.5)11.5% = 12.75%.

e Portfolio Risk and the Importance of Covariance

Although the portfolio expected return is a straightforward, weighted average of returns on
the individual securities, the portfolio standard deviation is not the simple, weighted average
of individual security standard deviations. To take a weighted average of individual security
standard deviations would be to ignore the relationship, or covariance, between the returns
on securities. This covariance, however, does not affect the portfolio’s expected return.

Covariance is a statistical measure of the degree to which two variables (e.g., securities’
returns) move together. Positive covariance shows that, on average, the two variables move
together. Negative covariance suggests that, on average, the two variables move in opposite
directions. Zero covariance means that the two variables show no tendency to vary together
in either a positive or negative linear fashion. Covariance between security returns complicates
our calculation of portfolio standard deviation. Still, this dark cloud of mathematical com-
plexity contains a silver lining — covariance between securities provides for the possibility of
eliminating some risk without reducing potential return.

The calculation of a portfolio’s standard deviation, G,, is complicated and requires
illustration.> We therefore address it in detail in Appendix A at the end of this chapter. As

*The standard deviation of a probability distribution of possible portfolio returns, G,, is

m m

> > wwo,,

j=1k=1

where m is the total number of different securities in the portfolio, W; is the proportion of total funds invested in
security j, W, is the proportion of total funds invested in security k, and 6, is the covariance between possible returns
for securities j and k.

103



Part 2 Valuation

Effect of
diversification on
portfolio risk

104

explained in Appendix A, for a large portfolio the standard deviation depends primarily on
the “weighted” covariances among securities. The “weights” refer to the proportion of funds
invested in each security, and the covariances are those determined between security returns
for all pairwise combinations of securities.

An understanding of what goes into the determination of a portfolio’s standard deviation
leads to a startling conclusion. The riskiness of a portfolio depends much more on the paired
security covariances than on the riskiness (standard deviations) of the separate security hold-
ings. This means that a combination of individually risky securities could still constitute a
moderate- to low-risk portfolio as long as securities do not move in lockstep with each other.
In short, low covariances lead to low portfolio risk.

The concept of diversification makes such common sense that our language even contains
everyday expressions that exhort us to diversify (“Don’t put all your eggs in one basket”).
The idea is to spread your risk across a number of assets or investments. While pointing
us in the right direction, this is a rather naive approach to diversification. It would seem
to imply that investing $10,000 evenly across 10 different securities makes you more
diversified than the same amount of money invested evenly across 5 securities. The catch
is that naive diversification ignores the covariance (or correlation) between security returns.
The portfolio containing 10 securities could represent stocks from only one industry and
have returns that are highly correlated. The 5-stock portfolio might represent various
industries whose security returns might show low correlation and, hence, low portfolio
return variability.

Meaningful diversification, combining securities in a way that will reduce risk, is illustrated
in Figure 5.2. Here the returns over time for security A are cyclical in that they move with the
economy in general. Returns for security B, however, are mildly countercyclical. Thus the
returns for these two securities are negatively correlated. Equal amounts invested in both
securities will reduce the dispersion of return, G,, on the portfolio of investments. This is
because some of each individual security’s variability is offsetting. Benefits of diversification,
in the form of risk reduction, occur as long as the securities are not perfectly, positively
correlated.

Investing in world financial markets can achieve greater diversification than investing in
securities from a single country. As we will discuss in Chapter 24, the economic cycles of dif-
ferent countries are not completely synchronized, and a weak economy in one country may
be offset by a strong economy in another. Moreover, exchange-rate risk and other risks dis-
cussed in Chapter 24 add to the diversification effect.
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Relationship of total,
systematic, and
unsystematic risk

to portfolio size

Systematic risk

The variability of
return on stocks or
portfolios associated
with changes in
return on the market
as a whole.

Unsystematic risk
The variability of
return on stocks

or portfolios not
explained by general
market movements.

It is avoidable through
diversification.
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Unsystematic risk

Total risk

Systematic risk

STANDARD DEVIATION OF PORTFOLIO RETURN

NUMBER OF SECURITIES IN PORTFOLIO

e Systematic and Unsystematic Risk

We have stated that combining securities that are not perfectly, positively correlated helps
to lessen the risk of a portfolio. How much risk reduction is reasonable to expect, and how
many different security holdings in a portfolio would be required? Figure 5.3 helps provide
answers.

Research studies have looked at what happens to portfolio risk as randomly selected stocks
are combined to form equally weighted portfolios. When we begin with a single stock, the risk
of the portfolio is the standard deviation of that one stock. As the number of randomly
selected stocks held in the portfolio is increased, the total risk of the portfolio is reduced. Such
a reduction is at a decreasing rate, however. Thus a substantial proportion of the portfolio
risk can be eliminated with a relatively moderate amount of diversification — say, 20 to 25 ran-
domly selected stocks in equal-dollar amounts. Conceptually, this is illustrated in Figure 5.3.

As the figure shows, total portfolio risk comprises two components:

Systematic risk
Total risk = (nondiversifiable +
or unavoidable)

Unsystematic risk
(diversifiable
or avoidable)

(5.7)

The first part, systematic risk, is due to risk factors that affect the overall market — such as
changes in the nation’s economy, tax reform by Congress, or a change in the world energy
situation. These are risks that affect securities overall and, consequently, cannot be diver-
sified away. In other words, even an investor who holds a well-diversified portfolio will be
exposed to this type of risk.

The second risk component, unsystematic risk, is risk unique to a particular company or
industry; it is independent of economic, political, and other factors that affect all securities in
a systematic manner. A wildcat strike may affect only one company; a new competitor may
begin to produce essentially the same product; or a technological breakthrough may make an
existing product obsolete. For most stocks, unsystematic risk accounts for around 50 percent
of the stock’s total risk or standard deviation. However, by diversification this kind of risk
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The Capital-Asset Pricing Model (CAPM])

Capital-asset pricing
model (CAPM) A
model that describes
the relationship
between risk and
expected (required)
return; in this model,
a security’s expected
(required) return is
the risk-free rate plus
a premium based on
the systematic risk of
the security.

Ask the Fool

can be reduced and even eliminated if diversification is efficient. Therefore not all of the risk
involved in holding a stock is relevant, because part of this risk can be diversified away. The
important risk of a stock is its unavoidable or systematic risk. Investors can expect to be
compensated for bearing this systematic risk. They should not, however, expect the market to
provide any extra compensation for bearing avoidable risk. It is this logic that lies behind the
capital-asset pricing model.

Based on the behavior of risk-averse investors, there is an implied equilibrium relationship
between risk and expected return for each security. In market equilibrium, a security is
supposed to provide an expected return commensurate with its systematic risk — the risk that
cannot be avoided by diversification. The greater the systematic risk of a security, the greater
the return that investors will expect from the security. The relationship between expected
return and systematic risk, and the valuation of securities that follows, is the essence of Nobel
laureate William Sharpe’s capital-asset pricing model (CAPM). This model was developed in
the 1960s, and it has had important implications for finance ever since. Though other models
also attempt to capture market behavior, the CAPM is simple in concept and has real-world
applicability.

Like any model, this one is a simplification of reality. Nevertheless, it allows us to draw
certain inferences about risk and the size of the risk premium necessary to compensate for
bearing risk. We shall concentrate on the general aspects of the model and its important
implications. Certain corners have been cut in the interest of simplicity.

As with any model, there are assumptions to be made. First, we assume that capital markets
are efficient in that investors are well informed, transactions costs are low, there are negligible
restrictions on investment, and no investor is large enough to affect the market price of a
stock. We also assume that investors are in general agreement about the likely performance of
individual securities and that their expectations are based on a common holding period, say
one year. There are two types of investment opportunities with which we will be concerned.
The first is a risk-free security whose return over the holding period is known with certainty.
Frequently, the rate on short- to intermediate-term Treasury securities is used as a surrogate
for the risk-free rate. The second is the market portfolio of common stocks. It is represented
by all available common stocks and weighted according to their total aggregate market values
outstanding. As the market portfolio is a somewhat unwieldy thing with which to work, most

Qxﬂ The Motley Fool
N To Educate, Amuse & Enrich

QWhat is an “index”?

An index is a group of stocks, the performance
of which is measured as a whole. Some are large,
containing hundreds or thousands of companies. These

are often used to gauge the performance of the overall
market, as with an index such as the S&P 500. Other
indexes are smaller, or more focused, perhaps containing
just small companies or pharmaceutical companies or
Latin American companies.

Indexes aren’t things you invest in, though. To meet
the needs of people interested in investing in various
indexes, index mutual funds were created. If you want to
invest in a certain index, for example, you would invest
in an index fund based on it.

Source: The Motley Fool (www.fool.com). Reproduced with the permission of The Motley Fool.
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Standard & Poor’s
500 Stock Index
(S&P 500 Index) A
market-value-weighted
index of 500 large-
capitalization common
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a broad cross-section
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A line that describes
the relationship
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returns on the market
portfolio. The slope of
this line is beta.

Relationship between
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returns for the market
portfolio based on

60 pairs of excess
monthly return data
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people use a surrogate, such as the Standard & Poor’s 500 Stock Price Index (S&P 500 Index).
This broad-based, market-value-weighted index reflects the performance of 500 major
common stocks.

Earlier we discussed the idea of unavoidable risk — risk that cannot be avoided by efficient
diversification. Because one cannot hold a more diversified portfolio than the market port-
folio, it represents the limit to attainable diversification. Thus all the risk associated with the
market portfolio is unavoidable, or systematic.

® The Characteristic Line

We are now in a position to compare the expected return for an individual stock with the
expected return for the market portfolio. In our comparison, it is useful to deal with returns
in excess of the risk-free rate, which acts as a benchmark against which the risky asset returns
are contrasted. The excess return is simply the expected return less the risk-free return.
Figure 5.4 shows an example of a comparison of expected excess returns for a specific stock
with those for the market portfolio. The solid blue line is known as the security’s character-
istic line; it depicts the expected relationship between excess returns for the stock and excess
returns for the market portfolio. The expected relationship may be based on past experience,
in which case actual excess returns for the stock and for the market portfolio would be plot-
ted on the graph, and a regression line best characterizing the historical relationship would be
drawn. Such a situation is illustrated by the scatter diagram shown in the figure. Each point
represents the excess return of the stock and that of the S&P 500 Index for a given month in
the past (60 months in total). The monthly returns are calculated as

(Dividends paid) + (Ending price — Beginning price)
Beginning price

From these returns the monthly risk-free rate is subtracted to obtain excess returns.

For our example stock, we see that, when returns on the market portfolio are high, returns
on the stock tend to be high as well. Instead of using historical return relationships, one
might obtain future return estimates from security analysts who follow the stock. Because
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Beta An index of
systematic risk.

It measures the
sensitivity of a
stock’s returns to
changes in returns on
the market portfolio.
The beta of a portfolio
is simply a weighted
average of the
individual stock betas
in the portfolio.

Examples of
characteristic lines
with different betas
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this approach is usually restricted to investment organizations with a number of security
analysts, we illustrate the relationship assuming the use of historical data.

e Beta: An Index of Systematic Risk

A measure that stands out in Figure 5.4, and the most important one for our purposes, is beta.
Beta is simply the slope (i.e., the change in the excess return on the stock over the change in
excess return on the market portfolio) of the characteristic line. If the slope is 1.0, it means
that excess returns for the stock vary proportionally with excess returns for the market port-
folio. In other words, the stock has the same systematic risk as the market as a whole. If the
market goes up and provides an excess return of 5 percent for a month, we would expect, on
average, the stock’s excess return to be 5 percent as well. A slope steeper than 1.0 means that
the stock’s excess return varies more than proportionally with the excess return of the market
portfolio. Put another way, it has more unavoidable risk than the market as a whole. This type
of stock is often called an “aggressive” investment. A slope less than 1.0 means that the stock’s
excess return varies less than proportionally with the excess return of the market portfolio.
This type of stock is often called a “defensive” investment. Examples of the three types of
relationship are shown in Figure 5.5.

The greater the slope of the characteristic line for a stock, as depicted by its beta, the greater
its systematic risk. This means that, for both upward and downward movements in market
excess returns, movements in excess returns for the individual stock are greater or less
depending on its beta. With the beta of the market portfolio equal to 1.0 by definition, beta
is thus an index of a stock’s systematic or unavoidable risk relative to that of the market
portfolio. This risk cannot be diversified away by investing in more stocks, because it depends
on such things as changes in the economy and in the political atmosphere, which affect
all stocks.

EXCESS RETURN
ON STOCK

+
Beta greater than 1.0 (aggressive)

Beta equal to 1.0

Beta less than 1.0 (defensive)

- + EXCESS RETURN ON
MARKET PORTFOLIO




Security market line
(SML) A line that
describes the linear
relationship between
expected rates of
return for individual
securities (and
portfolios) and
systematic risk, as
measured by beta.
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e note ]

In addition, a portfolio’s beta is simply a weighted average of the individual stock betas in
the portfolio, with the weights being the proportion of total portfolio market value repre-
sented by each stock. Thus the beta of a stock represents its contribution to the risk of a
highly diversified portfolio of stocks.

e Unsystematic (Diversifiable) Risk Revisited

Before moving on, we need to mention an additional feature of Figure 5.4. The dispersion of
the data points about the characteristic line is a measure of the unsystematic risk of the stock.
The wider the relative distance of the points from the line, the greater the unsystematic risk of
the stocks: this is to say that the stock’s return has increasingly lower correlation with the
return on the market portfolio. The narrower the dispersion, the higher the correlation and
the lower the unsystematic risk. From before, we know that unsystematic risk can be reduced
or even eliminated through efficient diversification. For a portfolio of 20 carefully selected
stocks, the data points would hover closely around the characteristic line for the portfolio.

e Required Rates of Return and the Security Market Line (SML)

If we assume that financial markets are efficient and that investors as a whole are efficiently
diversified, unsystematic risk is a minor matter. The major risk associated with a stock
becomes its systematic risk. The greater the beta of a stock, the greater the relevant risk of that
stock, and the greater the return required. If we assume that unsystematic risk is diversified
away, the required rate of return for stock j is

R;= Ri+ (R, — R)B; (5.8)

where Ry is the risk-free rate, R, is the expected return for the market portfolio, and f; is the
beta coefficient for stock j as defined earlier.

Put another way, the required rate of return for a stock is equal to the return required by the
market for a riskless investment plus a risk premium. In turn, the risk premium is a function
of: (1) the expected market return less the risk-free rate, which represents the risk premium
required for the typical stock in the market; and (2) the beta coefficient. Suppose that the
expected return on Treasury securities is 8 percent, the expected return on the market port-
folio is 13 percent, and the beta of Savance Corporation is 1.3. The beta indicates that Savance
has more systematic risk than the typical stock (i.e., a stock with a beta of 1.0). Given this
information, and using Eq. (5.8), we find that the required return on Savance stock would be

R;=0.08 + (0.13 - 0.08)(1.3) = 14.5%

What this tells us is that on average the market expects Savance to show a 14.5 percent annual
return. Because Savance has more systematic risk, this return is higher than that expected of
the typical stock in the marketplace. For the typical stock, the expected return would be

R;=0.08 + (0.13 - 0.08)(1.0) = 13.0%

Suppose now that we are interested in a defensive stock whose beta coefficient is only 0.7. Its
expected return is

R;=0.08 + (0.13 - 0.08)(0.7) = 11.5%

The Security Market Line. Equation (5.8) describes the relationship between an individual
security’s expected return and its systematic risk, as measured by beta. This linear relationship
is known as the security market line (SML) and is illustrated in Figure 5.6. The expected
one-year return is shown on the vertical axis. Beta, our index of systematic risk, is on the
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The security market
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2008)
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A unique, letter-
character code name

assigned to securities

and mutual funds.
It is often used in
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shorthand method
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in the nineteenth
century by telegraph
operators.
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1.0
SYSTEMATIC RISK (beta)

- J
COMMON STOCK (Ticker SymBoL) BETA
Amazon.com (AMZN) 2.63
Apple Computer (AAPL) 1.75
Boeing (BA) 1.25
Bristol-Myers Squibb (BMY) 1.15
The Coca-Cola Company (KO) 0.68
Dow Chemical (DOW) 1.39
The Gap (GPS) 1.29
General Electric (GE) 0.76
Google (GOOG) 1.36
Hewlett-Packard (HPQ) 1.54
The Limited (LTD) 1.31
Microsoft (MSFT) 0.73
Nike (NKE) 0.69
Yahoo! (YHOO) 1.20

Source: Reuters (www.reuters.com/finance/stocks).

horizontal axis. At zero risk, the security market line has an intercept on the vertical axis equal
to the risk-free rate. Even when no risk is involved, investors still expect to be compensated
for the time value of money. As risk increases, the required rate of return increases in the
manner depicted.

Obtaining Betas. If the past is thought to be a good surrogate for the future, one can use
past data on excess returns for the stock and for the market to calculate beta. Several services
provide betas on companies whose stocks are actively traded; these betas are usually based on
weekly or monthly returns for the past three to five years. Services providing beta informa-
tion include Merrill Lynch, Value Line, Reuters (www.reuters.com/finance/stocks), and
Ibbotson Associates. The obvious advantage is that one can obtain the historical beta for a
stock without having to calculate it. See Table 5.2 for a sample of companies, their identifying
ticker symbols, and their stock betas. The betas of most stocks range from 0.4 to 1.4. If one
feels that the past systematic risk of a stock is likely to prevail in the future, the historical beta
can be used as a proxy for the expected beta coefficient.

Adjusting Historical Betas. There appears to be a tendency for measured betas of indi-
vidual securities to revert toward the beta of the market portfolio, 1.0, or toward the beta of



Adjusted beta
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security’s future
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modifying the
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the industry of which the company is a part. This tendency may be due to economic factors
affecting the operations and financing of the firm and perhaps to statistical factors as well. To
adjust for this tendency, Merrill Lynch, Value Line, and certain others calculate an adjusted
beta. To illustrate, suppose that the reversion process was toward the market beta of 1.0. If the
measured beta was 1.4 and a weight of 0.67 was attached to it and a weight of 0.33 applied to
the market beta, the adjusted beta would be 1.4(0.67) + 1.0(0.33) = 1.27. The same procedure
could be used if the reversion process was toward an industry average beta of, say, 1.2. As
one is concerned with the beta of a security in the future, it may be appropriate to adjust the
measured beta if the reversion process just described is clear and consistent.

Obtaining Other Information for the Model. In addition to beta, the numbers used for the
market return and the risk-free rate must be the best possible estimates of the future. The past
may or may not be a good proxy. If the past was represented by a period of relative economic
stability, but considerable inflation is expected in the future, averages of past market returns
and past risk-free rates would be biased, low estimates of the future. In this case it would be a
mistake to use historical average returns in the calculation of the required return for a secur-
ity. In another situation, realized market returns in the recent past might be very high and not
expected to continue. As a result, the use of the historical past would result in an estimate of
the future market return that was too high.

In situations of this sort, direct estimates of the risk-free rate and of the market return
must be made. The risk-free rate is easy; one simply looks up the current rate of return on an
appropriate Treasury security. The market return is more difficult, but even here forecasts
are available. These forecasts might be consensus estimates of security analysts, economists,
and others who regularly predict such returns. Estimates in recent years of the return on
common stocks overall have been in the 12 to 17 percent range.

Use of the Risk Premium. The excess return of the market portfolio (over the risk-free rate)
is known as the market risk premium. It is represented by (R,, — R) in Eq. (5.8). The expected
excess return for the S&P 500 Index has generally ranged from 5 to 8 percent. Instead of esti-
mating the market portfolio return directly, one might simply add a risk premium to the prevail-
ing risk-free rate. To illustrate, suppose that we feel we are in a period of uncertainty, and there
is considerable risk aversion in the market. Therefore our estimated market return is R, = 0.08
+ 0.07 = 15%, where 0.08 is the risk-free rate and 0.07 is our market risk premium estimate.
If, on the other hand, we feel that there is substantially less risk aversion in the market, we
might use a risk premium of 5 percent, in which case the estimated market return is 13 percent.

smaller American Stock Exchange also have three letters.
Tickers of stocks trading on the NASDAQ have four
letters. Sometimes you’ll see a fifth. If so, it’s not tech-
nically part of the ticker — it’s tacked on to reflect some-
thing about the company. For example, an F means it’s
a foreign company, and a Q means it’s in bankruptcy
proceedings.

Many companies have chosen amusing ticker symbols

A ticker symbol is a short identifier for a company’s
stock. Companies that trade on the old, respected
“big board,” the New York Stock Exchange, have three
or fewer letters in their tickers. Those trading on the

for themselves. For example: Southwest Airlines (LUV),
Tricon Global Restaurants (YUM), explosives specialist
Dynamic Materials (BOOM), religious Internet company
Crosswalk.com (AMEN), and Anheuser Busch (BUD).

Source: The Motley Fool (www.fool.com). Reproduced with the permission of The Motley Fool.
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The important thing is that the expected market return on common stocks and the risk-free
rate employed in Eq. (5.8) must be current market estimates. Blind adherence to historical rates
of return may result in faulty estimates of these data inputs to the capital-asset pricing model.

® Returns and Stock Prices

The capital-asset pricing model provides us a means by which to estimate the required rate of
return on a security. This return can then be used as the discount rate in a dividend valuation
model. You will recall that the intrinsic value of a share of stock can be expressed as the
present value of the stream of expected future dividends. That is

> D,
V=) —— 5.9
; 1+ k) 15.9)
where D, is the expected dividend in period t, k. is the required rate of return for the stock,
and X is the sum of the present value of future dividends going from period 1 to infinity.
Suppose that we wish to determine the value of the stock of Savance Corporation and that
the perpetual dividend growth model is appropriate. This model is

__b
ke -9
where g is the expected annual future growth rate in dividends per share. Furthermore,
assume that Savance Corporation’s expected dividend in period 1 is $2 per share and that the
expected annual growth rate in dividends per share is 10 percent. On page 109, we determined

that the required rate of return for Savance was 14.5 percent. On the basis of these expecta-
tions, the value of the stock is

(5.10)

$2.00

=% _$44.44
(0.145 — 0.10)

If this value equaled the current market price, the expected return on the stock and the required
return would be equal. The $44.44 figure would represent the equilibrium price of the stock,
based on investor expectations about the company, about the market as a whole, and about
the return available on the riskless asset.

These expectations can change, and when they do, the value (and price) of the stock
changes. Suppose that inflation in the economy has diminished and we enter a period of
relatively stable growth. As a result, interest rates decline, and investor risk aversion lessens.
Moreover, the growth rate of the company’s dividends also declines somewhat. The variables,
both before and after these changes, are as listed below.

BEFORE AFTER
Risk-free rate, R; 0.08 0.07
Expected market return, R, 0.13 0.11
Savance beta, Bj 1.30 1.20
Savance dividend growth rate, g 0.10 0.09

The required rate of return for Savance stock, based on systematic risk, becomes
R;=0.07 + (0.11 - 0.07)(1.20) = 11.8%
Using this rate as k., the new value of the stock is

$2.00

0.118 - 0.09

Thus the combination of these events causes the value of the stock to increase from $44.44 to
$71.43 per share. If the expectation of these events represented the market consensus, $71.43
would also be the equilibrium price. Thus the equilibrium price of a stock can change very
quickly as expectations in the marketplace change.
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Underpriced and Overpriced Stocks. We just finished saying that in market equilibrium
the required rate of return on a stock equals its expected return. That is, all stocks will lie on
the security market line. What happens when this is not so? Suppose that in Figure 5.7 the
security market line is drawn on the basis of what investors as a whole know to be the approx-
imate relationship between the required rate of return and systematic or unavoidable risk. For
some reason, two stocks — call them X and Y — are improperly priced. Stock X is underpriced
relative to the security market line, whereas stock Y is overpriced.

As a result, stock X is expected to provide a rate of return greater than that required, based
on its systematic risk. In contrast, stock Y is expected to provide a lower return than that
required to compensate for its systematic risk. Investors, seeing the opportunity for superior
returns by investing in stock X, should rush to buy it. This action would drive the price up
and the expected return down. How long would this continue? It would continue until the
market price was such that the expected return would now lie on the security market line.
In the case of stock Y, investors holding this stock would sell it, recognizing that they could
obtain a higher return for the same amount of systematic risk with other stocks. This selling
pressure would drive Y’s market price down and its expected return up until the expected
return was on the security market line.

When the expected returns for these two stocks return to the security market line, market
equilibrium will again prevail. As a result, the expected returns for the two stocks will then
equal their required returns. Available evidence suggests that disequilibrium situations in
stock prices do not long persist and that stock prices adjust rapidly to new information. With
the vast amount of evidence indicating market efficiency, the security market line concept
becomes a useful means for determining the expected and required rate of return for a stock.’
This rate can then be used as the discount rate in the valuation procedures described earlier.

e Challenges to the CAPM

The CAPM has not gone unchallenged. As we know, the key ingredient in the model is the use
of beta as a measure of risk. Early empirical studies showed beta to have reasonable predictive
power about return, particularly the return on a portfolio of common stocks. No one claimed
the model was perfect; as if anything were! However, it is fairly easy to understand and
apply. Such market imperfections as bankruptcy costs, taxes, and institutional restraints have
been recognized, and refinements can be made to account for their effects. Some of these
refinements are explored in subsequent chapters when we deal with applications of the CAPM.

’It is difficult in practice to derive satisfactory beta information for fixed-income securities. Therefore, most of the
work on the CAPM has involved common stocks. The concept of the relationship between systematic risk and the
required return is important, however, for both fixed-income securities and common stocks.
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Efficient Financial Markets

Efficient financial
market A financial
market in which
current prices fully
reflect all available
relevant information.
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Anomalies. When scholars have tried to explain actual security returns, several anomalies
(i.e., deviations from what is considered normal) have become evident. One is a small-firm, or
size, effect. It has been found that common stocks of firms with small market capitalizations
(price per share times the number of shares outstanding) provide higher returns than com-
mon stocks of firms with high capitalizations, holding other things constant. Another irregu-
larity is that common stocks with low price/earnings and market-to-book-value ratios do better
than common stocks with high ratios. Still other anomalies exist. For example, holding a
common stock from December to January often produces a higher return than is possible
for other similar-length periods. This anomaly is known as the January effect. Although these
January effects have been found for many years, they do not occur every year.

Fama and French Study. In a provocative article, Eugene Fama and Kenneth French
looked empirically at the relationship among common stock returns and a firm’s market
capitalization (size), market-to-book-value ratio, and beta.' Testing stock returns over the
1963-1990 period, they found that the size and market-to-book-value variables are powerful
predictors of average stock returns. When these variables were used first in a regression ana-
lysis, the added beta variable was found to have little additional explanatory power. This led
Professor Fama, a highly respected researcher, to claim that beta — as sole variable explaining
returns — is “dead.” Thus Fama and French launched a powerful attack on the ability of the
CAPM to explain common stock returns, suggesting that a firm’s market value (size) and
market-to-book-value ratio are the appropriate proxies for risk.

However, the authors tried to explain market value returns with two variables that are
based on market value. The fact that the correlation between the explained variable and the
explaining variables is high is not surprising. Fama and French did not focus on risk, but
rather on realized returns. No theoretical foundation is offered for the findings they dis-
covered. Though beta may not be a good indicator of the returns to be realized from invest-
ing in common stocks, it remains a reasonable measure of risk. To the extent that investors
are risk averse, beta gives information about the underlying minimum return that one should
expect to earn. This return may or may not be realized by investors. However, for the pur-
poses of corporate finance it is a helpful guide for allocating capital to investment projects.

The CAPM and Multifactor Models. Although the CAPM remains useful for our purposes,
it does not give a precise measurement of the market equilibration process or of the required
return for a particular stock. Multifactor models — that is, models which claim that the return
on a security is sensitive to movements of multiple factors, or indices, and not just to overall
market movements — give added dimension to risk and certainly have more explanatory
power than a single-factor model like the CAPM. In Appendix B to this chapter we take up
multifactor models and a specific model called the arbitrage pricing theory. Our view is that
the CAPM remains a practical way to look at risk and returns that might be required in cap-
ital markets. It also serves as a general framework for understanding unavoidable (systematic)
risk, diversification, and the risk premium above the risk-free rate that is necessary in order to
attract capital. This framework is applicable to all valuation models in finance.

Throughout this chapter we have implicitly considered the efficiency of financial markets. An
efficient financial market exists when security prices reflect all available public information
about the economy, about financial markets, and about the specific company involved. The
implication is that market prices of individual securities adjust very rapidly to new information.

‘Eugene F. Fama and Kenneth R. French, “The Cross-Section of Expected Stock Returns,” Journal of Finance 47
(June 1992), 427-465. See also Eugene F. Fama and Kenneth R. French, “Common Risk Factors in the Returns on
Stocks and Bonds,” Journal of Financial Economics 33 (February 1993), 3-56.
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As a result, security prices are said to fluctuate randomly about their “intrinsic” values. The
driving force behind market efficiency is self-interest, as investors seek under- and overvalued
securities either to buy or to sell. The more market participants and the more rapid the release
of information, the more efficient a market should be.

New information can result in a change in the intrinsic value of a security, but subsequent
security price movements will not follow any predictable pattern, so that one cannot use past
security prices to predict future prices in such a way as to profit on average. Moreover, close
attention to news releases will be for naught. Alas, by the time you are able to take action,
security price adjustments already will have occurred, according to the efficient market
notion. Unless they are lucky, investors will on average earn a “normal” or “expected” rate of
return given the level of risk assumed.

o Three Forms of Market Efficiency

Eugene Fama, a pioneer in efficient markets research, has described three levels of market
efficiency:

® Weak-form efficiency: Current prices fully reflect the historical sequence of prices. In short,
knowing past price patterns will not help you improve your forecast of future prices.

o Semistrong-form efficiency: Current prices fully reflect all publicly available information,
including such things as annual reports and news items.

e Strong-form efficiency: Current prices fully reflect all information, both public and
private (i.e., information known only to insiders).

On balance, the evidence indicates that the market for common stocks, particularly those
listed on the New York Stock Exchange (NYSE), is reasonably efficient. Security prices
appear to be a good reflection of available information, and market prices adjust quickly to
new information. About the only way one can consistently profit is to have insider informa-
tion — that is, information about a company known to officers and directors but not to the
public. And, even here, SEC regulations act to limit attempts by insiders to profit unduly from
information not generally available to the public. If security prices impound all available
public information, they tell us a good deal about the future. In efficient markets, one can
hope to do no better.

Stock market efficiency presents us with a curious paradox: The hypothesis that stock
markets are efficient will be true only if a sufficiently large number of investors disbelieve its
efficiency and behave accordingly. In other words, the theory requires that there be a suffi-
ciently large number of market participants who, in their attempts to earn profits, promptly
receive and analyze all information that is publicly available concerning companies whose
securities they follow. Should this considerable effort devoted to data accumulation and
evaluation cease, financial markets would become markedly less efficient.

e Does Market Efficiency Always Hold?

Anyone who remembers the stock market crash on October 19, 1987 — when it went into a
free fall, losing 20 percent in a few hours — is inclined to question the efficiency of financial
markets. We know that stock market levels tend to increase over time in relatively small incre-
ments, but when they decline it is often with a vengeance. Still, the 1987 crash was huge by any
standard. A number of explanations have been offered, but none is particularly compelling.
We are left with the uneasy feeling that although market efficiency is a good explainer of
market behavior most of the time and securities seem to be efficiently priced relative to each
other, there are exceptions. These exceptions call into question market prices embodying all
available information and, therefore, whether they can be completely trusted. Not only are
there some extreme events, such as the 1987 stock market crash, but there are also some
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Key Learning Points

seemingly persistent anomalies. Perhaps these anomalies, some of which we discussed
earlier, are merely the result of an inadequate measurement of risk. But perhaps they are
due to things that we really do not understand. Although the concept of financial market
efficiency underlies a good deal of our thinking, we must be mindful of the evidence that

suggests exceptions.

The (holding period) return from an investment is
the change in market price, plus any cash payments
received due to ownership, divided by the beginning
price.

The risk of a security can be viewed as the variability
of returns from those that are expected.

The expected return is simply a weighted average of the
possible returns, with the weights being the probabil-
ities of occurrence.

The conventional measure of dispersion, or variability,
around an expected value is the standard deviation, G.
The square of the standard deviation, 67, is known as
the variance.

The standard deviation can sometimes be misleading
in comparing the risk, or uncertainty, surrounding
alternative investments if they differ in size. To adjust
for the size, or scale, problem, the standard deviation
can be divided by the expected return to compute the
coefficient of variation (CV) — a measure of “risk per
unit of expected return.”

Investors are, by and large, risk averse. This implies
that they demand a higher expected return, the higher
the risk.

The expected return from a portfolio (or group) of
investments is simply a weighted average of the
expected returns of the securities comprising that
portfolio. The weights are equal to the proportion of
total funds invested in each security. (The weights
must sum to 100 percent.)

The covariance of the possible returns of two securities
is a measure of the extent to which they are expected
to vary together rather than independently of each
other.

For a large portfolio, total variance and, hence,
standard deviation depend primarily on the weighted
covariances among securities.

Meaningful diversification involves combining secur-
ities in a way that will reduce risk. Risk reduction
occurs as long as the securities combined are not
perfectly, positively correlated.

Total security (or portfolio) risk is composed of two
components — systematic risk and unsystematic risk.
The first component, sometimes known as unavoidable
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or nondiversifiable risk, is systematic in the sense that it
affects all securities, although to different degrees.
Unsystematic risk is company specific in that it does
not depend on general market movements. This risk
is avoidable through proper diversification of one’s
portfolio.

In market equilibrium, a security is supposed to
provide an expected return commensurate with its
systematic risk, the risk that cannot be avoided
with diversification. The capital-asset pricing model
(CAPM) formally describes this relationship between
risk and return.

The degree of systematic risk that a security possesses
can be determined by drawing a characteristic line.
This line depicts the relationship between a stock’s
excess expected returns (returns in excess of the risk-
free rate) and the market’s excess expected returns.
The slope (rise over run) of this line, known as beta, is
an index of systematic risk. The greater the beta, the
greater the unavoidable risk of the security involved.
The relationship between the required rate of return
for a security and its beta is known as the security
market line. This line reflects the linear, positive
relationship between the return investors require and
systematic risk. The required return is the risk-free
rate plus a risk premium for systematic risk that is
proportional to beta.

Although the CAPM has proved useful in estimating
rates of return in capital markets, it has been seri-
ously challenged in recent years. Anomalies such as
the small-firm effect, price/earnings ratio effect, and the
January effect have detracted from it. Professors Fama
and French claim that a firm’s market capitalization
(size) and market-to-book-value ratio are better
predictors of average stock returns than is beta. Still,
the CAPM serves as a useful theoretical framework for
understanding risk and leads naturally to multiple-
factor models and the arbitrage pricing theory
described in Appendix B to this chapter.

Financial markets are said to be efficient when security
prices fully reflect all available information. In such
a market, security prices adjust very rapidly to new
information.
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oo [P @8 Measuring Portfolio Risk

The total risk of a portfolio is measured by the standard deviation of the probability distribu-
tion of possible security returns, C,. The portfolio standard deviation, o, is

G, = \‘iiW,chj,k (5A.1)

where m is the total number of different securities in the portfolio, W; is the proportion of
total funds invested in security j, W, is the proportion of total funds invested in security k, and
0, is the covariance between possible returns for securities j and k. (The covariance term will
be explained shortly.)

This rather intimidating formula needs some further explanation. The double summa-
tion signs, XX, mean that we sum across rows and columns all the elements within a square
(m by m) matrix — in short, we sum m” items. The matrix consists of weighted covariances
between every possible pairwise combination of securities, with the weights consisting of the
product of the proportion of funds invested in each of the two securities forming each
pair. For example, suppose that m equals 4. The matrix of weighted covariances for possible
pairwise combinations would be

CoLumn 1 CoLUMN 2 CoLuMN 3 CoLuMN 4
Row 1 LALAYT WiW,6,, WiW;6, 5 WiWe,,
Row 2 wW,W,0,, W,W,6,, W, W0, W, W,0,,
Row 3 W;Wwo;, WiW,05, W;W.0;, W,W,05,
Row 4 wWwo,, wWw,o,, W, W,o,; ww.o,,

The combination in the upper left-hand corner is 1,1, which means that j = k and our con-
cern is with the weighted covariance of security 1 with itself, or simply security 1’s weighted
variance. That is because G, , = 6,06, = 67 in Eq. (5A.1) or the standard deviation squared. As
we trace down the main diagonal from upper left to lower right, there are four situations in
all where j = k, and we would be concerned with the weighted variances in all four. The
second combination in row 1 is W, W,0, ,, which signifies the weighted covariance between
returns for securities 1 and 2. Note, however, that the first combination in row 2 is W,W,c, ,,
which signifies the weighted covariance between possible returns for securities 2 and 1. In
other words, we count the weighted covariance between securities 1 and 2 twice. Similarly, we
count the weighted covariances between all other combinations not on the diagonal twice.
This is because all elements above the diagonal have a mirror image, or twin, below the
diagonal. In short, we sum all of the weighted variances and covariances in our matrix of
possible pairwise combinations. In our example matrix, we have 16 elements, represented by
4 weighted variances and 6 weighted covariances counted twice. The matrix, itself, is appro-
priately referred to as a variance-covariance matrix.

Equation (5A.1) makes a very fundamental point. The standard deviation for a portfolio
depends not only on the variance of the individual securities but also on the covariances
between various securities that have been paired. As the number of securities in a portfolio
increases, the covariance terms become more important relative to the variance terms. This
can be seen by examining the variance-covariance matrix. In a two-security portfolio there are
two weighted variance terms and two weighted covariance terms. For a large portfolio, how-
ever, total variance depends primarily on the covariances among securities. For example, with
a 30-security portfolio, there are 30 weighted variance terms in the matrix and 870 weighted
covariance terms. As a portfolio expands further to include all securities, covariance clearly
becomes the dominant factor.
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Correlation
coefficient A
standardized
statistical measure of
the linear relationship
between two
variables. Its range

is from —1.0 (perfect
negative correlation),
through O (no
correlation), to +1.0
(perfect positive
correlation).
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The covariance of the possible returns of two securities is a measure of the extent to which
they are expected to vary together rather than independently of each other.” More formally,
the covariance term in Eq. (5A.1) is

9, (5A.2)

k= T;kO;0k
where r;; is the expected correlation coefficient between possible returns for securities j and
k, o, is the standard deviation for security j, and G, is the standard deviation for security k.
When j = kin Eq. (5A.1), the correlation coefficient is 1.0 as a variable’s movements correlate
perfectly with itself, and 7, ;6,6; becomes G;. Once again, we see that our concern along the
diagonal of the matrix is with each security’s own variance.

The correlation coefficient always lies in the range from —1.0 to +1.0. A positive correlation
coefficient indicates that the returns from two securities generally move in the same direction,
whereas a negative correlation coefficient implies that they generally move in opposite direc-
tions. The stronger the relationship, the closer the correlation coefficient is to one of the two
extreme values. A zero correlation coefficient implies that the returns from two securities are
uncorrelated; they show no tendency to vary together in either a positive or negative linear
fashion. Most stock returns tend to move together, but not perfectly. Therefore the correla-
tion coefficient between two stocks is generally positive, but less than 1.0.

Illustration of Calculations. To illustrate the determination of the standard deviation for
a portfolio using Eq. (5A.1), consider a stock for which the expected value of annual return is
16 percent, with a standard deviation of 15 percent. Suppose further that another stock has an
expected value of annual return of 14 percent and a standard deviation of 12 percent, and that
the expected correlation coefficient between the two stocks is 0.40. By investing equal-dollar
amounts in each of the two stocks, the expected return for the portfolio would be

R, =(0.5)16% + (0.5)14% = 15%

In this case, the expected return is an equally weighted average of the two stocks comprising
the portfolio. As we will see next, the standard deviation for the probability distribution of
possible returns for the new portfolio will not be an equally weighted average of the standard
deviations for two stocks in our portfolio; in fact, it will be less.

The standard deviation for the portfolio is found by summing up all the elements in the
following variance-covariance matrix and then taking the sum’s square root.

Stock 1 Stock 2
Stock 1 (0.5)%(1.0)(0.15)? (0.5)(0.5)(0.4)(0.15)(0.12)
Stock 2 | (0.5)(0.5)(0.4)(0.12)(0.15) (0.5)%(1.0)(0.12)?

Therefore,

6, = [(0.5)%(1.0)(0.15)* + 2(0.5)(0.5)(0.4)(0.15)(0.12) + (0.5)*(1.0)(0.12)°]°*
=1[0.012825]°* = 11.3%

From Eq. (5A.1) we know that the covariance between the two stocks must be counted
twice. Therefore we multiply the covariance by 2. When j = 1 and k = 1 for stock 1, the
proportion invested (0.5) must be squared, as must the standard deviation (0.15). The

°The covariance between the returns on two securities can also be measured directly by taking the probability-
weighted average of the deviations from the mean for one return distribution times the deviations from the mean of
another return distribution. That is,

6= 2, (R,—R)(R,,— R)(P)
i=1

where R;;and R are the returns for securities j and k for the ith possibility, R; and R, are the expected returns for
securities j and k, P; is the probability of the ith possibility occurring, and # is the total number of possibilities.
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correlation coefficient, of course, is 1.0. The same thing applies to stock 2 when j = 2 and
k=2.

The important principle to grasp is that, as long as the correlation coefficient between two
securities is less than 1.0, the standard deviation of the portfolio will be less than the weighted
average of the two individual standard deviations. [Tty changing the correlation coefficient in
this example to 1.0, and see what standard deviation you get by applying Eq. (5A.1) — it
should, in this special case, be equal to a weighted average of the two standard deviations
(0.5)15% + (0.5)12% = 13.5%.] In fact, for any size portfolio, as long as the correlation
coefficient for even one pair of securities is less than 1.0, the portfolio’s standard deviation will
be less than the weighted average of the individual standard deviations.

The example suggests that, everything else being equal, risk-averse investors may want to
diversify their holdings to include securities that have less-than-perfect, positive correlation
(r;x < 1.0) among themselves. To do otherwise would be to expose oneself to needless risk.

AoV =R Arbitrage Pricing Theory

Arbitrage pricing
theory (APT) A theory
in which the price of
an asset depends on
multiple factors and
arbitrage efficiency
prevails.

Perhaps the most important challenge to the capital-asset pricing model (CAPM) is the
arbitrage pricing theory (APT). Originally developed by Stephen A. Ross, this theory is based
on the idea that in competitive financial markets arbitrage will assure equilibrium pricing
according to risk and return.® Arbitrage simply means finding two things that are essentially
the same and buying the cheaper and selling the more expensive. How do you know which
security is cheap and which is dear? According to the APT, you look at a small number of
common risk factors.

Two-Factor Model

To illustrate with a simple two-factor model, suppose that the actual return on a security, R;,
can be explained by the following:

where a is the return when the two factors have zero values, F, and F, are the (uncertain)
values of factors 1 and 2, b; and b,; are the reaction coefficients depicting the change in the
security’s return to a one-unit change in a factor, and ¢, is the error term.

For the model, the factors represent systematic, or unavoidable, risk. The constant term,
denoted by a, corresponds to the risk-free rate. The error term is security specific and repre-
sents unsystematic risk. This risk can be diversified away by holding a broad-based portfolio
of securities. These notions are the same as we discussed for the capital-asset pricing model,
with the exception that there now are two risk factors as opposed to only one, the stock’s beta.
Risk is represented by an unanticipated change in a factor.

The expected return on a security, in contrast to the actual return in Eq. (5B.1), is

R = Ao + by(Ly) + by (1) (5B.2)

The A, parameter corresponds to the return on a risk-free asset. The other A (lambda) param-
eters represent risk premiums for the types of risk associated with particular factors. For
example, A, is the expected excess return (above the risk-free rate) when b;; =1 and b,; = 0.
The parameters can be positive or negative. A positive A reflects risk aversion by the market
to the factor involved. A negative parameter indicates value being associated with the factor,
in the sense of a lesser return being required.

“Stephen A. Ross, “The Arbitrage Theory of Capital Asset Pricing.” Journal of Economic Theory 13 (December 1976),
341-360.
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Suppose Torquay Resorts Limited’s common stock is related to two factors where the reac-
tion coefficients, blj and sz, are 1.4 and 0.8, respectively. If the risk-free rate is 8 percent, A, is
6 percent, and A, is —2 percent, the stock’s expected return is

R =1%o+ by(h) + by(hy)
=0.08 + 1.4(0.06) — 0.8(0.02) = 14.8%

The first factor reflects risk aversion and must be compensated for with a higher expected
return, whereas the second is a thing of value to investors and lowers the expected return.
Thus the lambdas represent market prices associated with factor risks.

Thus Eq. (5B.2) simply tells us that a security’s expected return is the risk-free rate, A, plus
risk premiums for each of the factors. To determine the expected return, we simply multiply
the market prices of the various factor risks, the lambdas, by the reaction coefficients for a
particular security, the bs, and sum them. This weighted product represents the total risk pre-
mium for the security, to which we add the risk-free rate to obtain its expected return.

Multifactor Model

The same principles hold when we go to more than two factors. We simply extend Eq. (5B.1)
by adding factors and their reaction coefficients. Factor models are based on the idea that
security prices move together or apart in reaction to common forces as well as by chance (the
error term). The idea is to isolate the chance element in order to get at the common forces
(factors.) One way to do so is with a statistical technique called factor analysis, which, unfor-
tunately, is beyond the scope of this book.

Another approach is to specify various factors on the basis of theory and then proceed to
test them. For example, Richard Roll and Stephen A. Ross believe that there are five factors of
importance.” These factors are: (1) changes in expected inflation; (2) unanticipated changes
in inflation; (3) unanticipated changes in industrial production; (4) unanticipated changes in
the yield differential between low-grade and high-grade bonds (the default-risk premium);
and (5) unanticipated changes in the yield differential between long-term and short-term
bonds (the term structure of interest rates). The first three factors primarily affect the cash
flow of the company, and hence its dividends and growth in dividends. The last two factors
affect the market capitalization, or discount, rate.

Different investors may have different risk attitudes. For example, some may want little
inflation risk but be willing to tolerate considerable default risk and productivity risk. Several
stocks may have the same beta, but greatly different factor risks. If investors are, in fact, con-
cerned with these factor risks the CAPM beta would not be a good predictor of the expected
return for a stock.

The Means to Producing Equilibrium - Arbitrage

How does a factor model of the Roll-Ross (or some other) type produce equilibrium security
prices? The answer is, it produces them through individuals arbitraging across multiple fac-
tors, as mentioned at the outset. According to the APT, two securities with the same reaction
coefficients (the bs in Eq. (5B.2)) should provide the same expected return. What happens if
this is not the case? Investors rush in to buy the security with the higher expected return and
sell the security with the lower expected return.

Suppose that returns required in the markets by investors are a function of two factors
where the risk-free rate is 7 percent, as in

R;=0.07 + b;;(0.04) — b,;(0.01)

’Richard Roll and Stephen A. Ross, “The Arbitrage Pricing Theory Approach to Strategic Portfolio Planning.”
Financial Analysis Journal 40 (May—June 1984), 14-26. For testing of the five factors, see Nai-Fu Chen, Richard Roll,
and Stephen A. Ross, “Economic Forces and the Stock Market.” Journal of Business 59 (July 1986), 383—403.
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Quigley Manufacturing Company and Zolotny Basic Products Corporation both have the
same reaction coefficients to the factors, such that b,; = 1.3 and b,; = 0.9. Therefore the
required return for both securities is

R;=0.07 + 1.3(0.04) - 0.9(0.01) = 11.3%

However, Quigley’s stock is depressed, so its expected return is 12.8 percent. Zolotny’s share
price, on the other hand, is relatively high and has an expected return of only 10.6 percent. A
clever arbitrager should buy Quigley and sell Zolotny (or sell Zolotny short). If the arbitrager
has things right and the only risks of importance are captured by factors 1 and 2, the two
securities have the same overall risk. Yet because of mispricing, one security provides a higher
expected return than its risk would dictate, and the other provides a lower expected return
than the facts would imply. This is a money game, and our clever arbitrager will want to
exploit the opportunity as long as possible.

Price adjustments will occur as arbitragers recognize the mispricing and engage in the
transactions suggested. The price of Quigley stock will rise, and its expected return will fall.
Conversely, the price of Zolotny stock will fall, and its expected return will rise. This will
continue until both securities have an expected return of 11.3 percent.

According to the APT, rational market participants will exhaust all opportunities for
arbitrage profits. Market equilibrium will occur when expected returns for all securities
bear a linear relationship to the various reaction coefficients, the bs. Thus the foundation
for equilibrium pricing is arbitrage. The APT implies that market participants act in a
manner consistent with general agreement as to what are the relevant risk factors that move
security prices.

Whether this assumption is a reasonable approximation of reality is a subject of much
debate. There is disagreement as to which factors are important, and empirical testing has
not produced parameter stability and consistency from test to test and over time. Because
multiple risks are considered, the APT is intuitively appealing. We know that different stocks
may be affected differently by different risks. Despite its appeal, the APT has not displaced the
CAPM in use. However, it holds considerable future promise for corporate finance, and for
this reason we have presented it to you.

1. If investors were not risk averse on average, but rather were either risk indifferent (neutral)

or even liked risk, would the risk-return concepts presented in this chapter be valid?

Define the characteristic line and its beta.

Why is beta a measure of systematic risk? What is its meaning?

What is the required rate of return of a stock? How can it be measured?

Is the security market line constant over time? Why or why not?

What would be the effect of the following changes on the market price of a company’s

stock, all other things the same?

a. Investors demand a higher required rate of return for stocks in general.

b. The covariance between the company’s rate of return and that for the market decreases.

c. The standard deviation of the probability distribution of rates of return for the com-
pany’s stock increases.

d. Market expectations of the growth of future earnings (and dividends) of the company
are revised downward.

7. Suppose that you are highly risk averse but that you still invest in common stocks. Will the
betas of the stocks in which you invest be more or less than 1.0? Why?

8. If a security is undervalued in terms of the capital-asset pricing model, what will happen if
investors come to recognize this undervaluation?

AN
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Self-Correction Problems

1. Suppose that your estimates of the possible one-year returns from investing in the com-

mon stock of the A. A. Eye-Eye Corporation were as follows:

Probability of occurrence 0.1 0.2 0.4 0.2 0.1

Possible return -10% 5% 20% 35% 50%

a. What are the expected return and standard deviation?

b. Assume that the parameters that you just determined [under Part (a)] pertain to a
normal probability distribution. What is the probability that return will be zero or less?
Less than 10 percent? More than 40 percent? (Assume a normal distribution.)

. Sorbond Industries has a beta of 1.45. The risk-free rate is 8 percent and the expected

return on the market portfolio is 13 percent. The company currently pays a dividend of

$2 a share, and investors expect it to experience a growth in dividends of 10 percent per

annum for many years to come.

a. What is the stock’s required rate of return according to the CAPM?

b. What is the stock’s present market price per share, assuming this required return?

c. What would happen to the required return and to market price per share if the beta
were 0.80? (Assume that all else stays the same.)

Appendix A Self-Correction Problem

3. The common stocks of companies A and B have the expected returns and standard devia-

tions given below; the expected correlation coefficient between the two stocks is —0.35.

R; S;
Common stock A 0.10 0.05
Common stock B 0.06 0.04

Compute the risk and return for a portfolio comprising 60 percent invested in the stock of
company A and 40 percent invested in the stock of company B.

1. Jerome J. Jerome is considering investing in a security that has the following distribution
of possible one-year returns:

Probability of occurrence 0.10 0.20 0.30 0.30 0.10

Possible return —0.10 0.00 0.10 0.20 0.30

a. What is the expected return and standard deviation associated with the investment?
b. Is there much “downside” risk? How can you tell?

2. Summer Storme is analyzing an investment. The expected one-year return on the invest-

ment is 20 percent. The probability distribution of possible returns is approximately

normal with a standard deviation of 15 percent.

a. What are the chances that the investment will result in a negative return?

b. What is the probability that the return will be greater than 10 percent? 20 percent?
30 percent? 40 percent? 50 percent?

3. Suppose that you were given the following data for past excess quarterly returns for

Markese Imports, Inc., and for the market portfolio:
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EXCESS RETURNS EXCESS RETURNS
QUARTER MARKESE MARKET PORTFOLIO
1 0.04 0.05
2 0.05 0.10
3 —0.04 -0.06
4 —-0.05 -0.10
5 0.02 0.02
6 0.00 -0.03
7 0.02 0.07
8 —-0.01 —-0.01
9 —0.02 —-0.08
10 0.04 0.00
11 0.07 0.13
12 —0.01 0.04
13 0.01 -0.01
14 -0.06 -0.09
15 —-0.06 -0.14
16 —0.02 —-0.04
17 0.07 0.15
18 0.02 0.06
19 0.04 0.11
20 0.03 0.05
21 0.01 0.03
22 —0.01 0.01
23 —-0.01 -0.03
24 0.02 0.04

On the basis of this information, graph the relationship between the two sets of excess
returns and draw a characteristic line. What is the approximate beta? What can you say
about the systematic risk of the stock, based on past experience?

. Assuming that the CAPM approach is appropriate, compute the required rate of return
for each of the following stocks, given a risk-free rate of 0.07 and an expected return for
the market portfolio of 0.13:

Stock A B C D E

Beta 1.5 1.0 0.6 2.0 1.3

What implications can you draw?

. On the basis of an analysis of past returns and of inflationary expectations, Marta Gomez
feels that the expected return on stocks in general is 12 percent. The risk-free rate on
short-term Treasury securities is now 7 percent. Gomez is particularly interested in the
return prospects for Kessler Electronics Corporation. Based on monthly data for the past
five years, she has fitted a characteristic line to the responsiveness of excess returns of the
stock to excess returns of the S&P 500 Index and has found the slope of the line to be 1.67.
If financial markets are believed to be efficient, what return can she expect from investing
in Kessler Electronics Corporation?

. Currently, the risk-free rate is 10 percent and the expected return on the market port-
folio is 15 percent. Market analysts’ return expectations for four stocks are listed here,
together with each stock’s expected beta.

STOCK EXPECTED RETURN EXPECTED BETA
1. Stillman Zinc Corporation 17.0% 1.3
2. Union Paint Company 14.5 0.8
3. National Automobile Company 15.5 1.1
4. Parker Electronics, Inc. 18.0 1.7
a. If the analysts’ expectations are correct, which stocks (if any) are overvalued? Which

(if any) are undervalued?
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7.

10.

11.

b. If the risk-free rate were suddenly to rise to 12 percent and the expected return on the
market portfolio to 16 percent, which stocks (if any) would be overvalued? Which (if
any) undervalued? (Assume that the market analysts’ return and beta expectations for
our four stocks stay the same.)

Selena Maranjian invests the following sums of money in common stocks having

expected returns as follows:

AMOUNT EXPECTED
COMMON STOCK (TICKER SYMBOL) INVESTED RETURN
One-Legged Chair Company (WOOPS) $ 6,000 0.14
Acme Explosives Company (KBOOM) 11,000 0.16
Ames-to-Please, Inc. (JUDY) 9,000 0.17
Sisyphus Transport Corporation (UPDWN) 7,000 0.13
Excelsior Hair Growth, Inc. (SPROUT) 5,000 0.20
In-Your-Face Telemarketing, Inc. (RINGG) 13,000 0.15
McDonald Farms, Ltd. (EIEIO) 9,000 0.18

a. What is the expected return (percentage) on her portfolio?
b. What would be her expected return if she quadrupled her investment in Excelsior Hair
Growth, Inc., while leaving everything else the same?

. Salt Lake City Services, Inc., provides maintenance services for commercial buildings.

Currently, the beta on its common stock is 1.08. The risk-free rate is now 10 percent, and
the expected return on the market portfolio is 15 percent. It is January 1, and the com-
pany is expected to pay a $2 per share dividend at the end of the year, and the dividend is
expected to grow at a compound annual rate of 11 percent for many years to come. Based
on the CAPM and other assumptions you might make, what dollar value would you place
on one share of this common stock?

. The following common stocks are available for investment:

COMMON STOCK (Ticker SYymBoL) BETA
Nanyang Business Systems (NBS) 1.40
Yunnan Garden Supply, Inc. (YUWHO) 0.80
Bird Nest Soups Company (SLURP) 0.60
Wacho.com! (WACHO) 1.80
Park City Cola Company (BURP) 1.05
Oldies Records, Ltd. (SHABOOM) 0.90

a. If you invest 20 percent of your funds in each of the first four securities, and 10 per-
cent in each of the last two, what is the beta of your portfolio?

b. If the risk-free rate is 8 percent and the expected return on the market portfolio is
14 percent, what will be the portfolio’s expected return?

Schmendiman, Inc., is the sole manufacturer of schmedimite (an inflexible, brittle building

material made of radium and asbestos). Assume that the company’s common stock can

be valued using the constant dividend growth model (also sometimes known as the

“Gordon Dividend Growth Model”). You expect that the return on the market will be 14

percent and the risk-free rate is 6 percent. You have estimated that the dividend one year

from now will be $3.40, the dividend will grow at a constant 6 percent, and the stock’s beta

is 1.50. The common stock is currently selling for $30.00 per share in the marketplace.

a. What value would you place on one share of this company’s common stock (based on
a thorough understanding of Chapter 5 in the book)?

b. Is the company’s common stock overpriced, underpriced, or fairly priced? Why?

Appendix A Problem

Common stocks D, E, and F have the following characteristics with respect to expected
return, standard deviation, and correlation between them:
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R 9; Tik
Common stock D 0.08 0.02 between D and E 0.40
Common stock E 0.15 0.16 between D and F 0.60
Common stock F 0.12 0.08 between E and F 0.80

What is the expected return and standard deviation of a portfolio composed of 20 percent of
funds invested in stock D, 30 percent of funds in stock E, and 50 percent of funds in stock F?

Solutions to Self-Correction Problems

1. a.
POSSIBLE PROBABILITY OF i
RETURN, R, OCCURRENCE, P, (R;)(P;) (R;— R)*(P)

-0.10 0.10 -0.010 (—0.10 — 0.20)*(0.10)

0.05 0.20 0.010 (0.05 - 0.20)*(0.20)

0.20 0.40 0.080 (0.20 - 0.20)%(0.40)

0.35 0.20 0.070 (0.35 - 0.20)%(0.20)

0.50 0.10 0.050 (0.50 — 0.20)*(0.10)

% =1.00 ¥=0.200=R ¥ =0.027 = ¢*

(0.027)*°=16.43% = o

b. For areturn that will be zero or less, standardizing the deviation from the expected return,
we obtain (0% — 20%)/16.43% =—1.217 standard deviations. Turning to Table V in the
Appendix at the back of the book, 1.217 falls between standard deviations of 1.20 and
1.25. These standard deviations correspond to areas under the curve of 0.1151 and
0.1056, respectively. This means that there is approximately an 11 percent probability
that actual return will be zero or less.

For a return that will be 10 percent or less, standardizing the deviation we obtain
(10% — 20%)/16.43% = —0.609 standard deviations. Referring to Table V, we see that
this corresponds to approximately 27 percent.

For a return of 40 percent or more, standardizing the deviation we obtain (40% —20%)/
16.43% = 1.217 standard deviations. This is the same as in our first instance involving
a zero return or less, except that it is to the right, as opposed to the left, of the mean.
Therefore, the probability of a return of 40 percent or more is approximately 11 percent.

2. a. R=8%+ (13% — 8%)1.45 = 15.25%
b. If we use the perpetual dividend growth model, we would have

D $2(1.10)
k,—g 0.1525-0.10

c. R=28%+(13% —8%)0.80 = 12%

$2(1.10)
P0 = —m————
0.12-0.10

P, =$41.90

=$110

Solution to Appendix A Self-Correction Problem

3. R, =(0.60)(0.10) + (0.40)(0.06) = 8.4%
G, = [(0.6)*(1.0)(0.05)* + 2(0.6)(0.4)(~0.35)(0.05)(0.04) + (0.4)*(1.0)(0.04)*]°*
In the above expression, the middle term denotes the covariance (—0.35)(0.05)(0.04) times
the weights of 0.6 and 0.4, all of which is counted twice — hence, the two in front. For the
first and last terms, the correlation coefficients for these weighted variance terms are 1.0.
This expression reduces to

o, = [0.00082]°° = 2.86%
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Tools of Financial Analysisand
Planning

Financial Statement Analysis

Contents J X Cobjoctives § X |

e Financial Statements After studying Chapter 6, you should be able to:
Balance Sheet Information ¢ Income Statement

. ® Understand the purpose of basic financial state-
Information

ments and their contents.
® A Possible Framework for Analysis

Use of Financial Ratios  Types of Ratios ® Understand what is meant by “convergence” in

. accounting standards.
@ Balance Sheet Ratios

Liquidity Ratios e Financial Leverage (Debt) Ratios ® Explain why financial statement analysis is
important to the firm and to outside suppliers of
® Income Statement and tal
Income Statement/Balance Sheet Ratios captiat
Coverage Ratios ® Activity Ratios e Profitability ® Define, calculate, and categorize (according to
Ratios liquidity, financial leverage, coverage, activity,

and profitability) the major financial ratios and

o Trend Analysis
i understand what they can tell us about the firm.

® Common-Size and Index Analysis

Financial Statement Items as Percentages of ® Define, calculate, and discuss a firm’s operating

Totals  Financial Statement Items as Indexes cycle and cash cycle.
Relative to a Base Year ® Use ratios to analyze a firm’s health and then
® Key Learning Points recommend reasonable alternative courses of

- S o Ry Reifes action to improve the health of the firm.

® Analyze a firm’s return on investment (i.e.,
“earning power”) and return on equity using a
Du Pont approach.

@ Appendix: Deferred Taxes and Financial
Analysis
® Questions
Self-C ion Probl ® Understand the limitations of financial ratio
o Self-Correction Problems analysis.

® Problems . . .
® Use trend analysis, common-size analysis, and

® Solutions to Self-Correction Problems
® Selected References

index analysis to gain additional insights into a
firm’s performance.
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Financial Statements

Financial (statement)
analysis The art of
transforming data
from financial
statements into
information that is
useful for informed
decision making.

Balance sheet A
summary of a firm’s
financial position on a
given date that shows
total assets = total
liabilities + owners’
equity.
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Financial statements are like a fine perfume — to be sniffed but not
swallowed.

—ABRAHAM BRILLOFF

To make rational decisions in keeping with the objectives of the firm, the financial manager
must have analytical tools. Some of the more useful tools of financial analysis and planning
are the subjects of this and the next chapter.

The firm itself and outside providers of capital — creditors and investors — all undertake
financial statement analysis. The type of analysis varies according to the specific interests of
the party involved. Trade creditors (suppliers owed money for goods and services) are pri-
marily interested in the liquidity of a firm. Their claims are short term, and the ability of the
firm to pay these claims quickly is best judged by an analysis of the firm’s liquidity. The claims
of bondholders, on the other hand, are long term. Accordingly, bondholders are more inter-
ested in the cash-flow ability of the firm to service debt over a long period of time. They may
evaluate this ability by analyzing the capital structure of the firm, the major sources and uses
of funds, the firm’s profitability over time, and projections of future profitability.

Investors in a company’s common stock are principally concerned with present and
expected future earnings as well as with the stability of these earnings about a trend line. As a
result, investors usually focus on analyzing profitability. They would also be concerned with
the firm’s financial condition insofar as it affects the ability of the firm to pay dividends and
avoid bankruptcy.

Internally, management also employs financial analysis for the purpose of internal control
and to better provide what capital suppliers seek in financial condition and performance from
the firm. From an internal control standpoint, management needs to undertake financial
analysis in order to plan and control effectively. To plan for the future, the financial manager
must assess the firm’s present financial position and evaluate opportunities in relation to
this current position. With respect to internal control, the financial manager is particularly
concerned with the return on investment provided by the various assets of the company,
and with the efficiency of asset management. Finally, to bargain effectively for outside funds,
the financial manager needs to be attuned to all aspects of financial analysis that outside
suppliers of capital use in evaluating the firm. We see, then, that the type of financial analysis
undertaken varies according to the particular interests of the analyst.

Financial analysis involves the use of various financial statements. These statements do sev-
eral things. First, the balance sheet summarizes the assets, liabilities, and owners’ equity of a
business at a moment in time, usually the end of a year or a quarter. Next, the income state-
ment summarizes the revenues and expenses of the firm over a particular period of time,
again usually a year or a quarter. Though the balance sheet represents a snapshot of the firm’s
financial position at a moment in time, the income statement depicts a summary of the firm’s
profitability over time. From these two statements (plus, in some cases, a little additional
information), certain derivative statements can be produced, such as a statement of retained
earnings, a sources and uses of funds statement, and a statement of cash flows. (We consider
the latter two in the next chapter.)

In analyzing financial statements, you may want to use a computer spreadsheet program.
For repetitive analyses, such a program permits changes in assumptions and simulations to be
done with ease. Analyzing various scenarios allows richer insight than otherwise would be the
case. In fact, financial statements are an ideal application for these powerful programs, and
their use for financial statement analysis (both external and internal) is quite common.



Income statement
A summary of a
firm’s revenues and
expenses over a
specified period,
ending with net
income or loss for
the period.

Speaking In Tongues

6 Financial Statement Analysis

In the US, the Financial Accounting Standards Board (FASB) determines the accounting
standards used to prepare, present, and report a corporation’s financial statements by issuing
Statements of Financial Accounting Standards (SFAS). Collectively, these statements make up
what is known as the US Generally Accepted Accounting Principles (US GAAP, or simply GAAP).

Global capital markets demand global accounting standards and global regulatory cooper-
ation. With a goal of developing global accounting standards, the International Accounting
Standards Board (IASB) has the responsibility for developing International Financial
Reporting Standards (IFRS). In 2005, all European Union (EU) countries adopted IFRS. In
addition, many countries outside of Europe, including Japan, rely on accounting standards
largely equivalent to IFRS. The IASB works closely with the FASB, and other national
accounting standard setters, toward “convergence” in accounting standards around the
world. Convergence is a process of getting closer. Convergence of accounting standards aims
to narrow or remove differences so that investors can better understand financial statements
prepared under different accounting frameworks.

The

Economist

Dragging America down the rocky road to a set of
global accounting rules

ORGET Esperanto. Too straightforward. The lingua

franca that is increasingly spanning the globe is a
tongue-twisting accounting-speak that is forcing even
Americans to rethink some precious notions of financial
sovereignty.

International Financial Reporting Standards (IFRS),
which aim to harmonise financial reporting in a world
of cross-border trade and investment, have made great
strides since they were adopted by 7,000 or so listed
companies in the European Union in 2005. To date, over
100 countries, from Canada to China, have adopted the
rules, or said that they plan to adopt them. The London-
based International Accounting Standards Board (IASB)
expects that to swell to 150 in the next four years.

Even America, no ardent internationalist, is working
with the IASB to narrow the gap between its own
accounting standards and IFRS, which foreign compan-
ies listed in America could choose by 2009, or possibly
sooner. Today such companies must “reconcile” their
accounts with American rules — a costly exercise that
some believe is driving foreign listings away from the
United States.

But even the EU’s embrace of IFRS has been less than
effusive. It chose a version of the rules endorsed by the

European Parliament, rather than one issued by the
IASB. There is only one difference, but it is a big one —
the rule on how to account for financial instruments
(derivatives and the like).

Kuwait and other countries in the Middle East, too,
are said to be adopting IFRS with certain peculiarities.
The worry is that if enough countries seek to tailor stan-
dards to their liking, there could be “hundreds of differ-
ent versions of IFRS instead of one set of international
rules, which is the whole point,” says Sir David Tweedie,
the head of the TASB. “We have to nip this in the bud.”

So far, nipping means working with international
standard setters to compel companies to disclose exactly
what set of rules they are using. The hope is that
investors would press companies not to use country-
specific, bespoke versions of IFRS, or charge them higher
risk premiums if they do. Today, an investor in Europe
could not tell from reading a company’s financial report
whether it is using full-blown IFRS or the EU version.

Whether pure IFRS or not, all countries are prone to
interpret the rules in ways that reflect their old national
accounting standards, according to KPMG, an accoun-
tancy firm. Regulators are working through I0SCO, an
international body of securities regulators, to attempt to
whittle down these differences.

The task is further complicated by the fact that inter-
national accounting rules tend to be “principles based,”
which means there are no hard-and-fast codes to follow.
This is different from America, where accounting
principles are accompanied by thousands of pages of
prescriptive regulatory guidance and interpretations
from auditors and accounting groups, some of it gleaned
from SEC speeches. IFRS have no such baggage, leaving
more room for judgment.

Source: Adapted from “Speaking in Tongues,” The Economist (May 19-25, 2007), pp. 77-78. (www.economist.com) Copyright © 2007 The
Economist Newspaper Limited. Used by permission. All rights reserved.
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Cash equivalents
Highly liquid, short-
term marketable
securities that are
readily convertible to
known amounts of
cash and generally
have remaining
maturities of three
months or less at the
time of acquisition.

e Balance Sheet Information

Table 6.1 shows the balance sheets of Aldine Manufacturing Company for the fiscal years
ending March 31, 20X2, and March 31, 20X1. The assets are listed in the upper panel accord-
ing to their relative degree of liquidity (i.e., their closeness to cash). Cash is the ultimate in

liquidity, and appears first.

oo note J

For many years in the US and other countries, cash was combined with cash equivalents
under the heading “cash and cash equivalents” on a company’s balance sheet and statement
of cash flows. In an attempt to simplify accounting standards the US Financial Accounting
Standards Board voted approval in early 2007 to change this heading to simply “cash.” Items
previously classified as cash equivalents would now be classified in the same way as other
short-term investments. An implementation date has yet to be set, but in anticipation of this
change, we will use the new terminology in the financial statements presented in this text.
However, unless there is official implementation and guidance on this issue, “cash and cash

equivalents” must be used in actual practice.

Aldine Manufacturing
Company balance
sheets (in
thousands)*
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MARCH 31

ASSETS? 20X2 20X1 EXPLANATIONS

Cash $ 178 $ 175 1. Shows how company stands at

Accounts receivable’ 678 740 close of business on a given date.

Inventories, at lower of cost 2. What Aldine owned.
or market* 1,329 1,235 3. Amounts owed to company by

Prepaid expenses’ 21 17 customers.

Accumulated tax prepayments 35 29 4. Raw materials, work-in-process,
Current assets® $2,241 $2,196 and finished goods.

Fixed assets at cost’ 1,596 1,538 5. Future expense items (e.g.,

Less: Accumulated depreciation® (857) (791) insurance premiums) that have
Net fixed assets $ 739 $ 747 already been paid.

Investment, long term 65 — 6. Cash and items likely convertible

Other assets, long term 205 205 to cash within 1 year.

Total assets’ $3,250 $3,148 7. Original amount paid for land,
buildings, and equipment.

LIABILITIES AND MARCH 31 8. Accumulated deductions for wear

SHAREHOLDERS’ EQUITY'*!! 20X2 20X1 and tear on fixed assets.

Bank loans and notes payable $ 448 $ 356 9. Assets = liabilities + shareholders’

Accounts payable' 148 136 equity.

Accrued taxes" 36 127 10. What Aldine owed.

Other accrued liabilities' 191 164 11. Ownership interest of shareholders.
Current liabilities" $ 823 $ 783 12. Due to suppliers for goods and

Long-term debt'® 631 627 services.

Shareholders’ equity 13. “Accrued” refers to an obligation
Common stock, $1 par value'’ 421 421 incurred but payment not yet
Additional paid-in capital 361 361 made.

Retained earnings'® 1,014 956 14. Unpaid wages, salaries, etc.
Total shareholders’ equity $1,796 $1,738 15. Debts payable within 1 year.
Total liabilities and 16. Debt that need not be paid until
shareholders’ equity' $3,250 $3,148 after 1 year (e.g., bonds).
17. Amount originally invested in the
business by the shareholders.
18. Earnings retained (i.e., re-
invested) in the business.
19. Liabilities + shareholders’ equity

= assets.




Shareholders’ equity
Total assets minus
total liabilities.
Alternatively, the book
value of a company’s
common stock (at
par) plus additional
paid-in capital and
retained earnings.

Cost of goods sold
Product costs
(inventoriable costs)
that become period
expenses only when
the products are sold;
equals beginning
inventory plus cost of
goods purchased or
manufactured minus
ending inventory.

6 Financial Statement Analysis

The further an asset is removed from cash, the less liquid it is. Accounts receivable are
one step from cash, and inventories are two steps. Accounts receivable represent IOUs
from customers, which should convert into cash within a given billing period, usually 30 to
60 days. Inventories are used in the production of a product. The product must first be
sold and a receivable generated before it can go the next step and be converted into cash.
Because fixed assets, long-term investment, and other long-term assets are the least liquid,
they appear last.

The bottom panel of the table shows the liabilities and shareholders’ equity of the com-
pany. These items are ordered according to the nearness with which they are likely to be paid.
All current liabilities are payable within one year, whereas the long-term debt is payable
beyond one year. Shareholders’ equity will be “paid” only through regular cash dividends,
common stock repurchases, and, perhaps, a final liquidation dividend. Shareholders’ equity,
or net worth as it is sometimes called, consists of several subcategories. Common stock (at par)
and additional paid-in capital together represent the total amount of money paid into the
company in exchange for shares of common stock. As we discuss in Chapter 20, a par value is
usually assigned to the stock. In this case the par value is $1 per share, which means that on
March 31, 20X2, there were roughly 421,000 shares of common stock outstanding. The addi-
tional paid-in capital section represents money paid in excess of par value for shares sold. For
example, if the company were to sell an additional share of stock for $6, there would be a
$1 increase in the common stock section and a $5 increase in the additional paid-in capital
section. Retained earnings represent a company’s cumulative profits after dividends since the
firm’s inception: thus these are earnings that have been retained (or reinvested) in the firm.

Crae ote

It is common to hear people say that a company pays dividends “out of retained earnings.”
Wrong. A company pays dividends out of “cash,” while incurring a corresponding reduction
in the retained earnings account. Retained earnings are not a pile of cash (or any other asset)
but merely an accounting entry used to describe one source of financing for the firm’s assets.

We see in the table that total assets equal — or balance — total liabilities plus shareholders’
equity. Indeed, that is an accounting identity. Also, it follows that assets minus liabilities equal
shareholders’ equity. For the most part, the liabilities of the firm are known with certainty.
Most accounting questions concerning the balance sheet have to do with the numbers
attached to the assets. We must remember that the figures are accounting numbers as opposed
to estimates of the economic value of the assets. The accounting value of fixed assets (land,
buildings, equipment) is based on their actual (historical) costs, not on what they would cost
today (the replacement value). Inventories are stated at the lower of cost or market value. The
receivable figure implies that all of these receivables will be collected. This may or may not
be the case. Often it is necessary to go beyond the reported figures to analyze the financial
condition of the firm properly. Depending on the analysis, the shareholders’ equity figure
shown on the balance sheet, which is a residual amount, may or may not be a reasonable
approximation of the true value of the firm to the shareholders.

® Income Statement Information

The income (earnings, or profit and loss) statement in Table 6.2 shows Aldine’s revenues,
expenses, and net profits for the two fiscal years under discussion. The cost of goods sold
represents the cost of actually producing the products that were sold during the period.
Included here are the cost of raw materials, labor costs associated with production, and manu-
facturing overhead related to products sold. Selling, general, and administrative expenses as
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Ask Alice About Accountants

\| BUSINESS OWNER'S

Total Know-How For Small Business

Dear Alice,
In light of the Enron debacle, should we believe anything
any accountant says from now on?

Skeptical in Skokie

Dear Skeptical,

My fellow Illinoisan, Abe Lincoln, was fond of posing
this riddle: “How many legs does a dog have if you call
his tail a leg?” His answer was four. He observed that call-
ing a tail a leg doesn’t make it a leg! We, the consumers
of accounting data, need to keep this type of critical
thinking in mind when reading annual reports, audited
financial statements, or even our own bookkeeper’s (or
dare I say spouse’s) monthly scribblings.

Being a lifelong bean-counter myself, I may be a bit
biased, but I think the accounting profession is getting
more of a bad rap lately than it perhaps deserves. A few
bad apples shouldn’t discourage us from keeping the
faith with the vast majority of professionals who have
always acted in the public interest as a matter of tradition
and pride.

Furthermore, it seems to me that we should all take
some responsibility for being too easily duped, much
and often, on a host of issues including, but certainly
not limited to, financial reports.

Cooking the books to pacify or please investors
and/or lenders is an age-old practice generally perpe-
trated by business owners or managers, not accountants.
Booking revenue you hope or expect to receive soon, or
deferring reporting expenses already incurred (or doing
the reverse of one or both) is the first part of the recipe.

Source: Adapted from Alice Magos, “Ask Alice About Accountants.” Retrieved from (

Misstating inventories, failing to disclose contingent
liabilities such as possible lawsuits or questionable
insurance claims, and a host of other practices are often
employed to get a firm over a rough patch . . . with every
good intention of amending the books at a later point
in time.

In a small business, this is a dangerous exercise in
self-deception. In a large business, this would be appro-
priately known as fraud.

The problem with this kind of wishful-thinking
accounting is compounded when the professional
accountant comes along and quite rightly questions the
incorrect statements, and the owner/manager presents
a forceful and convincing argument for allowing the
misdirection to remain. Since the accountant would
seem to be employed by the owner/manager, and the
competition for clients is fierce, one can see how these
problems and conflicts of interest persist.

Times have changed and accounting has become so
much more complex due to technology, government
regulation, global commerce and the sheer speed and
volume of transactions taking place 24/7 in most busi-
nesses. The role of the accountant in the culture also has
changed. These factors require that we, you and I, the
consumers of this critical product, use our own brains,
experience, and plain old-fashioned common sense
when interpreting the results of an accountant’s work.

Had the Wall Street analysts done a little more inde-
pendent thinking and analysis, Enron might not have
crashed and burned.

Don’t be afraid to dig into reports that might appear
to be perfection personified just because they’re printed
in four dazzling colors on expensive parchment. In
financial statements as in life, appearances often differ
from reality. If you think you see a five-legged dog, per-
severe and be an ad hoc independent auditor.

www.toolkit.cch.com/advice/02-256askalice.as

Reproduced with permission from CCH Business Owner’s Toolkit, published and copyrighted by:

CCH INCORPORATED

2700 Lake Cook Road
Riverwoods, Illinois 60015, USA
(www.toolkit.cch.com)

well as interest expense are shown separately from the cost of goods sold because they are
viewed as period expenses rather than product costs.

For a manufacturing company, as in this case, depreciation expense is generally considered
one component of the cost of goods manufactured and thus becomes part of the cost of
goods sold. For a merchandising firm (wholesaler or retailer), depreciation is generally listed
separately as another period expense (like interest expense) below the gross profit figure.
Depreciation was discussed in Chapter 2, but remember that it is based on historical costs,
which in a period of inflation may not correspond with economic costs.
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Aldine Manufacturing
Company statements
of earnings (in
thousands)*

Statement of
retained earnings

A financial statement
summarizing the
changes in retained
earnings for a stated
period — resulting from
earnings (or losses)
and dividends paid.
This statement is
often combined with
the income statement.

YEARS ENDED MARCH 31
20X2 20X1 EXPLANATIONS

Net sales? $3,992 $3,721 1. Measures profitability over a
Cost of goods sold’ 2,680 2,500 period of time.
Gross profit $1,312 $1,221 2. Amount received, or receivable,
Selling, general, and administrative from customers.
expenses’ 912 841 3. Directly related to operating levels:
Earnings before interest and taxes’ $ 400 $ 380 wages, raw materials, supplies, and
Interest expense® 85 70 manufacturing overhead.
Earnings before taxes’ $ 315 $ 310 4. Salesmen’s commissions,
Income taxes (federal and state) 114 112 advertising, officers’ salaries, etc.
Earnings after taxes® $ 201 $ 198 5. Operating income.
Cash dividends 143 130 6. Cost of borrowed funds.
Increase in retained earnings $ 58 $ 68 7. Taxable income.
8. Amount earned for stockholders.

Note: Depreciation expenses for 20X1 and 20X2 were $114 and $112, respectively.

Crae note ]

Stock options give the holder the right to buy shares of common stock at a predetermined
price on or before a fixed expiration date. Many companies grant them to employees, par-
ticularly to senior management, as part of their compensation. If a company awards some of
its employees a cash bonus, the company is required to record a compensation expense for
the amount of the bonus paid, thereby reducing reported earnings. Historically, however,
companies that rewarded employees with stock options did not have a comparable reduction
in earnings. Perhaps the sentiment of those in the investment community who complained
long and hard about this double-standard is best captured by the following passage from
Warren Buffett’s 1992 Chairman’s Letter to Berkshire Hathaway, Inc., shareholders: “It seems
to me that the realities of stock options can be summarized quite simply: If options aren’t a
form of compensation, what are they? If compensation isn’t an expense, what is it? And, if
expenses shouldn’t go into the calculation of earnings, where in the world should they go?”

Finally bowing to public pressure, beginning January 1, 2006, the US Financial
Accounting Standards Board (FASB) has required US companies to record stock-options
expense using the “fair value method.” Under this approach, compensation is measured by
the fair value of the stock options on their grant date and is recognized over their vesting
period (i.e., time period before employees gain control over their stock options).

Most companies will include stock option expense as part of Selling, General, and
Administrative (SG&A) expenses. To estimate the fair value of employee stock options
granted, companies use an option-pricing model such as the Black-Scholes model. (The
Black-Scholes Option Model is discussed in Chapter 22, Appendix: Option Pricing.)

The actual details pertaining to expensing stock options are contained in the FASB’s
Statement of Financial Accounting Standards No. 123 (Revised 2004) — SFAS 123R. It sets
forth rules for valuing stock options, recognition of expense, accounting for income tax
benefits and making the transition to the new method of accounting for stock options. At
295 pages, it is not “light” reading.

The last three rows of the income statement shown in Table 6.2 represent a simplified
statement of retained earnings. Dividends are deducted from earnings after taxes to give the
increase in retained earnings. The increase of $58,000 in fiscal year 20X2 should agree with the
balance sheet figures in Table 6.1. At fiscal year end for two consecutive periods, retained
earnings were $956,000 and $1,014,000, the difference being $58,000. Therefore, there is
agreement between the two balance sheets and the most recent income statement. With this
background in mind, we are now ready to examine financial statement analysis.
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Ask the Fool

E;i The Motley Fool
N To Educate, Amuse & Enrich

Can you explain the “accrual” method of recog-
nizing sales?

With pleasure. It’s an important concept to under-

stand because, under this system, the “revenues” on

a company’s income statement may not have actually
been received by the company.

Revenues, sometimes reported as “sales,” don’t neces-

sarily represent the receipt of cash in a sale. Many firms

“accrue” revenues, booking sales when goods are
shipped, when services are rendered, or as a long-term
contract proceeds through stages of completion.

Imagine the Beehive Wig Co. (ticker: WHOAA). With
the accrual method, if it has shipped off a thousand
crates of wigs but hasn’t yet received payment for them,
those sales still appear on the income statement. The
checks “in the mail” get reported as “accounts receiv-
able” on the balance sheet.

Keep an eye on receivables, to make sure the company
isn’t booking as sales that which it cannot collect. Also,
make sure it’s not packing sales into this quarter that
really belong in the next quarter.

Source: The Motley Fool (www.fool.com). Reproduced with the permission of The Motley Fool.

A Possible Framework for Analysis

Framework for
financial analysis
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A number of different approaches might be used in analyzing a firm. Many analysts have a
favorite procedure for coming to some generalizations about the firm being analyzed. At the
risk of treading on some rather sacred ground, we present a conceptual framework that lends
itself to situations in which external financing is contemplated. The factors to be considered
are shown in Figure 6.1.

Taking them in order, our concern in the first case is with the trend and seasonal com-
ponent of a firm’s funds requirements. How much funding will be required in the future,
and what is the nature of these needs? Is there a seasonal component to the needs? Analytical
tools used to answer these questions include sources and uses of funds statements, statements
of cash flow, and cash budgets, all of which are considered in Chapter 7. The tools used to
assess the financial condition and performance of the firm are financial ratios, a topic taken

( )

\

Analysis of the financial
condition and profitability
of the firm

Analysis of the funds
needs of the firm

Determining the
financing needs
of the firm

Negotiations

with
suppliers of capital

Analysis of the business
risk of the firm




Financial ratio An
index that relates two
accounting numbers
and is obtained by
dividing one number
by the other.

6 Financial Statement Analysis

up in this chapter. The financial analyst uses these ratios much like a skilled physician uses
lab-test results. In combination, and over time, these data offer valuable insight into the
health of a firm — its financial condition and profitability. Completing our first set of three
factors is an analysis of the business risk of the firm. Business risk relates to the risk inherent
in the operations of the firm. Some companies are in highly volatile lines of business and/or
may be operating close to their break-even point. Other companies are in very stable lines of
business and/or find themselves operating far from their break-even point. A machine tool
company might fall in the first category, whereas a profitable electric utility would probably
fall in the latter. The analyst needs to estimate the degree of business risk of the firm being
analyzed.

All three of these factors should be used in determining the financial needs of the firm.
Moreover, they should be considered jointly. The greater the funds requirements, of course,
the greater the total financing that will be necessary. The nature of the needs for funds
influences the type of financing that should be used. If there is a seasonal component to the
business, this component lends itself to short-term financing, bank loans in particular. The
firm’s level of business risk also strongly affects the type of financing that should be used.
The greater the business risk, the less desirable debt financing usually becomes relative to
common stock financing. In other words, equity financing is safer in that there is no contrac-
tual obligation to pay interest and principal, as there is with debt. A firm with a high degree
of business risk is generally ill advised to take on considerable financial risk as well.' The
financial condition and performance of the firm also influence the type of financing that should
be used. The greater the firm’s liquidity, the stronger the overall financial condition; and the
greater the profitability of the firm, the more risky the type of financing that can be incurred.
That is, debt financing becomes more attractive with improvements in liquidity, financial
condition, and profitability. The circled item in Figure 6.1 indicates that it is not sufficient to
determine the best financing plan from the viewpoint of the firm and simply assume that it
can be achieved. The plan needs to be sold to outside suppliers of capital. The firm may deter-
mine that it needs $1 million in short-term financing, but lenders may not go along with
either the amount or the type of financing requested by management. In the end, the firm may
have to compromise its plan to meet the realities of the marketplace. The interaction of the
firm with these suppliers of capital determines the amount, terms, and price of financing.
These negotiations are often not too far removed from the type of haggling one may witness
in an oriental bazaar — although usually at a lower decibel level. In any event, the fact that
the firm must negotiate with outside suppliers of capital serves as a feedback mechanism to
the other factors in Figure 6.1. Analysis cannot be undertaken in isolation from the fact
that ultimately an appeal will have to be made to suppliers of capital. Similarly, suppliers of
capital must keep an open mind to a company’s approach to financing, even if it is different
from their own.

As we have just seen, there are a number of facets to financial analysis. Presumably,
analysis will be in relation to some structural framework similar to that presented here. Other-
wise, the analysis is likely to be loose and not lend itself to answering the questions for which
it was intended. As we shall see, an integral part of financial analysis is the analysis of financial
ratios — a topic that fills most of the remainder of this chapter.

@ Use of Financial Ratios

To evaluate a firm’s financial condition and performance, the financial analyst needs to per-
form “checkups” on various aspects of a firm’s financial health. A tool frequently used during
these checkups is a financial ratio, or index, which relates two pieces of financial data by
dividing one quantity by the other.

'In Chapter 16 we discuss business risk in some detail, especially as it relates to the firm’s willingness to take on finan-
cial risk.
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Why bother with a ratio? Why not simply look at the raw numbers themselves? We calcu-
late ratios because in this way we get a comparison that may prove more useful than the raw
numbers by themselves. For example, suppose that a firm had a net profit figure this year of
$1 million. That looks pretty profitable. But what if the firm has $200 million invested in total
assets? Dividing net profit by total assets, we get $1M/$200M = 0.005, the firm’s return on
total assets. The 0.005 figure means that each dollar of assets invested in the firm earned a
one-half percent return. A savings account provides a better return on investment than this,
and with less risk. In this example, the ratio proved quite informative. But be careful. You
need to be cautious in your choice and interpretation of ratios. Take inventory and divide it
by additional paid-in capital. You have a ratio, but we challenge you to come up with any
meaningful interpretation of the resulting figure.

Internal Comparisons. The analysis of financial ratios involves two types of comparison.
First, the analyst can compare a present ratio with past and expected future ratios for the same
company. The current ratio (the ratio of current assets to current liabilities) for the present
year could be compared with the current ratio for the previous year end. When financial ratios
are arrayed over a period of years (on a spreadsheet, perhaps), the analyst can study the com-
position of change and determine whether there has been an improvement or deterioration
in the firm’s financial condition and performance over time. In short, we are concerned not
so much with one ratio at one point in time, but rather with that ratio over time. Financial
ratios can also be computed for projected, or pro forma, statements and compared with
present and past ratios.

External Comparisons and Sources of Industry Ratios. The second method of com-
parison involves comparing the ratios of one firm with those of similar firms or with indus-
try averages at the same point in time. Such a comparison gives insight into the relative
financial condition and performance of the firm. It also helps us identify any significant devi-
ations from any applicable industry average (or standard). Financial ratios are published for
various industries by The Risk Management Association, Dun & Bradstreet, Prentice Hall
(Almanac of Business and Industrial Financial Ratios), the Federal Trade Commission/the
Securities and Exchange Commission, and by various credit agencies and trade associations.’
Industry-average ratios should not, however, be treated as targets or goals. Rather, they pro-
vide general guidelines.

The analyst should also avoid using “rules of thumb” indiscriminately for all industries.
The criterion that all companies have at least a 1.5 to 1 current ratio is inappropriate. The
analysis must be in relation to the type of business in which the firm is engaged and to the firm
itself. The true test of liquidity is whether a company has the ability to pay its bills on time.
Many sound companies, including electric utilities, have this ability despite current ratios
substantially below 1.5 to 1. It depends on the nature of the business. Failure to consider
the nature of the business (and the firm) may lead one to misinterpret ratios. We might end
up with a situation similar to one in which a student with a 3.5 grade point average from
Ralph’s Home Correspondence School of Cosmetology is perceived as being a better scholar
than a student with a 3.4 grade point average from Harvard Law School just because one index

*The Risk Management Association (formerly Robert Morris Associates), an association of financial services
providers, publishes industry averages based on financial statements supplied to banks by borrowers. Sixteen ratios
are computed annually for over 640 industries. In addition, each industry is divided into asset-size and sales-volume
categories. Dun & Bradstreet annually calculates 14 important ratios for more than 800 industries. The Almanac of
Business and Industrial Financial Ratios (Upper Saddle River, NJ: Prentice Hall, annual) shows industry averages for
some 22 financial ratios. Approximately 180 businesses and industries are listed, covering the complete spectrum.
The data for this publication come from United States corporate tax filings with the Internal Revenue Service. The
Quarterly Financial Report for Manufacturing Corporations is published jointly by the Federal Trade Commission and
the Securities and Exchange Commission. This publication contains balance sheet and income statement informa-
tion by industry groupings and by asset-size categories.
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number is higher than the other. Only by comparing the financial ratios of one firm with
those of similar firms can one make a realistic judgment.

To the extent possible, accounting data from different companies should be standardized
(i.e., adjusted to achieve comparability).” Apples cannot be compared with oranges. Even with
standardized figures, the analyst should use caution in interpreting the comparisons.

e Types of Ratios

The commonly used financial ratios are of essentially two kinds. The first kind summarizes
some aspect of the firm’s “financial condition” at a point in time — the point at which a bal-
ance sheet has been prepared. We call these balance sheet ratios, quite appropriately, because
both the numerator and denominator in each ratio come directly from the balance sheet. The
second kind of ratio summarizes some aspect of a firm’s performance over a period of time,
usually a year. These ratios are called either income statement or income statement/balance
sheet ratios. Income statement ratios compare one “flow” item from the income statement
with another flow item from the income statement. Income statement/balance sheet ratios
compare a flow (income statement) item in the numerator with a “stock” (balance sheet) item
in the denominator. Comparing a flow item with a stock item poses a potential problem for
the analyst. We run the risk of a possible mismatch of variables. The stock item, being a snap-
shot taken from the balance sheet, may not be representative of how this variable looked over
the period during which the flow occurred. (Would a photograph of you taken at midnight
on New Year’s Eve be representative of how you look, on average?) Therefore, where appro-
priate, we may need to use an “average” balance sheet figure in the denominator of an income
statement/balance sheet ratio to make the denominator more representative of the entire
period. (We will have more to say on this later.)

D @

Benchmarking — measuring a company’s operations and performance against those of
world-class firms — can be applied to ratio analysis. Therefore, in addition to comparing a
firm’s ratios to industry averages over time, you may also want to compare the firm’s ratios
to those of a “benchmark,” or world-class, competitor in the firm’s industry.

Additionally, we can further subdivide our financial ratios into five distinct types: liquid-
ity, financial leverage (or debt), coverage, activity, and profitability ratios. (See Figure 6.2.) No
one ratio gives us sufficient information by which to judge the financial condition and per-
formance of the firm. Only when we analyze a group of ratios are we able to make reasonable
judgments. We must be sure to take into account any seasonal character of a business.
Underlying trends may be assessed only through a comparison of raw figures and ratios at
the same time of year. We should not compare a December 31 balance sheet with a May 31
balance sheet but rather compare December 31 with December 31.

Although the number of financial ratios that might be compared increases geometrically
with the amount of financial data, only the more important ratios are considered in this
chapter. Actually, the ratios needed to assess the financial condition and performance of a
company are relatively few.

’Firms, even within the same industry, may apply different accounting procedures, thus contributing to a confusion
between perceived and real differences among firms. For example, one firm may use FIFO inventory valuation, while
another firm uses LIFO, and still a third firm uses average cost.

137



Part 3 Tools of Financial Analysis and Planning

Types of ratios

(" N

INCOME STATEMENT AND
INCOME STATEMENT/BALANCE SHEET
RATIOS

BALANCE SHEET RATIOS

Coverage ratios
relate the financial

2/ . .
Financial leverage
(debt) ratios

show the extent to |=—- charges of a firm to
which the firm is its ability to service,
financed by debt. or cover, them.
1 Liquidity ratios measure b y Activity ratios measure
a firm’s ability to meet - —= how effectively the firm

short-term obligations. is using its assets.

Profitability ratios relate
profits to sales and investment.

Coverage ratios also shed light on the significance of the firm’s use of financial
leverage (debt).

PReceivable- and inventory-based activity ratios also shed light on the “liquidity”
of these current assets.

Balance Sheet Ratios

Liquidity ratios Ratios
that measure a firm’s
ability to meet short-
term obligations.

Current ratio Current
assets divided by
current liabilities. It
shows a firm’s ability
to cover its current
liabilities with its
current assets.
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e Liquidity Ratios

Liquidity ratios are used to measure a firm’s ability to meet short-term obligations. They
compare short-term obligations with short-term (or current) resources available to meet
these obligations. From these ratios, much insight can be obtained into the present cash
solvency of the firm and the firm’s ability to remain solvent in the event of adversity.

Current Ratio. One of the most general and frequently used of these liquidity ratios is the
current ratio:

Current assets

— (6.1)
Current liabilities

For Aldine Manufacturing Company, this ratio for year-end 20X2 is

$2,241,000
$823,000

=272

Aldine is engaged in making household electrical appliances. Its current ratio is somewhat
above the median ratio for the industry of 2.1. (The median — or middle value — for the industry
is taken from the Risk Management Association, Statement Studies.*) Although comparisons
with industry averages do not always reveal financial strength or weakness, they are meaningful
in identifying companies that are out of line. Where a significant deviation occurs, the analyst
will want to determine the reasons. Perhaps the industry itself is overly liquid, and the

“The use of a median average eliminates the influence that extreme values from “unusual” statements would have on
a simple arithmetic average.
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Window Dressing: Taking steps, just before financial statements are

prepared, to create a more favorable-looking situation than really exists

To illustrate, assume that it is March 30, the auditors are
soon to arrive, we hope to make a short-term loan next
week, and the bank will be very concerned with our cur-
rent position as a sign of our short-term solvency.

We could postpone some purchases and use available
cash (or sell marketable securities) to pay some current
creditors. The current and quick ratios might thus be
temporarily improved.

Let’s see how Aldine Manufacturing Company might
have tried this gambit. Assume, on March 30, 20X2, we

liquidity position really been improved by this one-time
early payment to creditors?

It should be noted that year-end financial statements
may paint a more rosy financial-condition picture
than those at any other time in the year, even when no
deliberate steps have been taken to artificially enhance
financial position. For example, a firm that has adopted
a fiscal year ending in a seasonal low point (Red flag: note
Aldine’s March 31 fiscal-year closing date) may have
done so not to deceive but to make inventory count-

find:

Current Assets

Current Liabilities

ing easier. However, cash may also be at a yearly high

. in anticipation of invento urchases while accounts
Current Ratio P P

$2,918,000

If we pay off $677,000 worth of accounts payable from
cash and marketable securities, we get

$2,241,000

The current ratio has shown a healthy improvement.

payable may be at a yearly low; the result may be higher
than normal current and quick ratios.

Therefore, as a manager you may want to look at an
average of monthly or quarterly liquidity ratios. This
would give you a feel for the firm’s average liquidity posi-
tion. The idea here is that even if others who look at your
annual data get fooled — don’t fool yourself.

$1,500,000 1.95

$823,000 2.72

However, if we go back to business as usual, has our

Liquidity The ability
of an asset to be
converted into cash
without a significant
price concession.

Acid-test (quick)
ratio Current assets
less inventories
divided by current
liabilities. It shows a
firm’s ability to meet
current liabilities with
its most liquid (quick)
assets.

company being examined is basically sound despite a lower current ratio. In another situa-
tion, the company being analyzed may be too liquid, relative to the industry, with the result
that it forgoes additional profitability. Whenever a financial “red flag” is raised, the analyst
must search out the reasons behind it.

Supposedly, the higher the current ratio, the greater the ability of the firm to pay its bills;
however, this ratio must be regarded as a crude measure because it does not take into account
the liquidity of the individual components of the current assets. A firm having current assets
composed principally of cash and nonoverdue receivables is generally regarded as more
liquid than a firm whose current assets consist primarily of inventories.” Consequently, we
turn to a more critical, or severe, test of the firm’s liquidity — the acid-test ratio.

Acid-Test (or Quick) Ratio. A more conservative measure of liquidity is the acid-test, or
quick, ratio:

Current assets — Inventories
Current liabilities

(6.2)

For Aldine, this ratio for 20X2 year end is

$2,241,000 — $1,329,000
$823,000

=11

This ratio serves as a supplement to the current ratio in analyzing liquidity. This ratio is
the same as the current ratio except that it excludes inventories — presumably the least liquid
portion of current assets — from the numerator. The ratio concentrates primarily on the more

*Liquidity has two dimensions: (1) the time required to convert the asset into cash, and (2) the certainty of the price
realized. Even if the price realized on receivables were as predictable as that realized on inventories, receivables would
be a more liquid asset than inventories, owing to the shorter time required to convert the asset into cash. If the price
realized on receivables were more certain than that on inventories, receivables would be regarded as being even more

liquid.
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Debt ratios Ratios
that show the extent
to which the firm is
financed by debt.
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liquid current assets — cash, marketable securities, and receivables — in relation to current
obligations. Thus this ratio provides a more penetrating measure of liquidity than does the
current ratio. Aldine’s acid-test ratio is slightly above the industry median average of 1.1,
indicating that it is in line with the industry.

Summary of Aldine’s Liquidity (So Far). Comparisons of Aldine’s current and acid-test
ratios with medians for the industry are favorable. However, these ratios don’t tell us whether
accounts receivable and/or inventory might actually be too high. If they are, this should affect
our initial favorable impression of the firm’s liquidity. Thus we need to go behind the ratios
and examine the size, composition, and quality of these two important current assets. We will
look more closely at accounts receivable and inventory when we discuss activity ratios. We
will reserve a final opinion on liquidity until then.

e Financial Leverage (Debt) Ratios

Debt-to-Equity Ratio. To assess the extent to which the firm is using borrowed money, we
may use several different debt ratios. The debt-to-equity ratio is computed by simply dividing
the total debt of the firm (including current liabilities) by its shareholders’ equity:

Total debt
Shareholders’ equity

(6.3)

For Aldine, at year-end 20X2 this ratio is

$1,454,000

=0.81
$1,796,000

The ratio tells us that creditors are providing 81 cents of financing for each $1 being pro-
vided by shareholders. Creditors would generally like this ratio to be low. The lower the ratio,
the higher the level of the firm’s financing that is being provided by shareholders, and the
larger the creditor cushion (margin of protection) in the event of shrinking asset values or
outright losses. The median debt-to-equity ratio for the electrical appliance industry is 0.80,
so Aldine is right in line with the industry. Presumably, it would not experience difficulty with
creditors because of an excessive debt ratio.

Depending on the purpose for which the ratio is used, preferred stock is sometimes
included as debt rather than as equity when debt ratios are calculated. Preferred stock repre-
sents a prior claim from the standpoint of the investors in common stock; consequently,
investors might include preferred stock as debt when analyzing a firm. The ratio of debt to
equity will vary according to the nature of the business and the variability of cash flows.
An electric utility, with very stable cash flows, will usually have a higher debt-to-equity ratio
than will a machine tool company, whose cash flows are far less stable. A comparison of
the debt-to-equity ratio for a given company with those of similar firms gives us a general
indication of the creditworthiness and financial risk of the firm.

Debt-to-Total-Assets Ratio. The debt-to-total-assets ratio is derived by dividing a firm’s
total debt by its total assets:

Total debt

(6.4)
Total assets

For Aldine, at the end of 20X2 this ratio is

$1,454,000

20N 2 0.45
$3,250,000

This ratio serves a similar purpose to the debt-to-equity ratio. It highlights the relative impor-
tance of debt financing to the firm by showing the percentage of the firm’s assets that is
supported by debt financing. Thus 45 percent of the firm’s assets are financed with debt
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(of various types), and the remaining 55 percent of the financing comes from shareholders’
equity. Theoretically, if the firm were liquidated right now, assets could be sold to net as little
as 45 cents on the dollar before creditors would face a loss. Once again, this points out that
the greater the percentage of financing provided by shareholders’ equity, the larger the cush-
ion of protection afforded the firm’s creditors. In short, the higher the debt-to-total-assets
ratio, the greater the financial risk; the lower this ratio, the lower the financial risk.

In addition to the two previous debt ratios, we may wish to compute the following ratio,
which deals with only the long-term capitalization of the firm:

Long-term debt
Total capitalization

(6.5)

where total capitalization represents all long-term debt and shareholders’ equity. For Aldine,
the most recent year-end long-term-debt-to-total-capitalization ratio is

$631,000

S - - 0.26
$2,427,000

This measure tells us the relative importance of long-term debt to the capital structure (long-
term financing) of the firm. Again, this ratio is in line with the median ratio of 0.24 for the
industry. The debt ratios just computed have been based on accounting, book value, figures;
it is sometimes useful to calculate these ratios using market values. In summary, debt ratios
tell us the relative proportions of capital contribution by creditors and by owners.

Income Statement and Income Statement/Balance Sheet Ratios

Coverage ratios
Ratios that relate the
financial charges of
a firm to its ability

to service, or cover,
them.

Interest coverage
ratio Earnings before
interest and taxes
divided by interest
charges. It indicates a
firm’s ability to cover
interest charges. It is
also called times
interest earned.

We now turn our attention to three new types of ratio — coverage, activity, and profitability
ratios — that are derived from either income statement or income statement/balance sheet
data. The significance is that we are no longer talking about just stock (balance sheet) rela-
tionships. Now, each ratio relates a flow (income statement) item to another flow item or a
mixture of a flow to a stock item. (And, to compare a flow with a stock item correctly, we may
need to make some minor adjustments.)

e Coverage Ratios

Coverage ratios are designed to relate the financial charges of a firm to its ability to service,
or cover, them. Bond rating services, such as Moody’s Investors Service and Standard &
Poor’s, make extensive use of these ratios. One of the most traditional of the coverage ratios
is the interest coverage ratio, or times interest earned. This ratio is simply the ratio of earnings
before interest and taxes for a particular reporting period to the amount of interest charges
for the period; that is,

Earnings before interest and taxes (EBIT)

(6.6)
Interest expense

For Aldine, in fiscal-year 20X2 this ratio is

$400,000 _ 471
$85,000

This ratio serves as one measure of the firm’s ability to meet its interest payments and thus
avoid bankruptcy. In general, the higher the ratio, the greater the likelihood that the company
could cover its interest payments without difficulty. It also sheds some light on the firm’s
capacity to take on new debt. With an industry median average of 4.0, Aldine’s ability to
cover annual interest 4.71 times with operating income (EBIT) appears to provide a good
margin of safety.
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Activity ratios Ratios
that measure how
effectively the firm is
using its assets.
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A broader type of analysis would evaluate the ability of the firm to cover all charges of a
fixed nature. In addition to interest payments, we could include principal payments on debt
obligations, preferred stock dividends, lease payments, and possibly even certain essential cap-
ital expenditures. As we will see in Chapter 16, an analysis of this type is a far more realistic
gauge than a simple interest coverage ratio in determining whether a firm has the ability to
meet its long-term obligations.

In assessing the financial risk of a firm, then, the financial analyst should first compute debt
ratios as a rough measure of financial risk. Depending on the payment schedule of the debt
and the average interest rate, debt ratios may or may not give an accurate picture of the firm’s
ability to meet its financial obligations. Therefore we augment debt ratios with an analysis of
coverage ratios. Additionally, we realize that interest and principal payments are not really
met out of earnings per se, but out of cash. Therefore it is also necessary to analyze the cash-
flow ability of the firm to service debt (and other financial charges as well). The topics
addressed in the following chapter, as well as Chapter 16, will aid us in that task.

e Activity Ratios

Activity ratios, also known as efficiency or turnover ratios, measure how effectively the firm
is using its assets. As we will see, some aspects of activity analysis are closely related to
liquidity analysis. In this section, we will focus our attention primarily on how effectively
the firm is managing two specific asset groups — receivables and inventories — and its total
assets in general.

In computing activity ratios for the Aldine Company, we will use year-end asset levels from
the balance sheet. However, an average of monthly, quarterly, or beginning and year-end asset
levels is often employed with these income statement/balance sheet ratios. As we mentioned
earlier in the chapter, the use of an average balance sheet figure is an attempt to better match
the income statement flow item with a balance sheet stock figure more representative of the
entire period, not just year end.

Receivables Activity. The receivable turnover (RT) ratio provides insight into the quality of
the firm’s receivables and how successful the firm is in its collections. This ratio is calculated
by dividing receivables into annual net credit sales:

Annual net credit sales
Receivables

(6.7)

If we assume that all 20X2 sales for Aldine are credit sales, this ratio is

$3,992,000 589
$678,000

This ratio tells us the number of times accounts receivable have been turned over (turned into
cash) during the year. The higher the turnover, the shorter the time between the typical sale
and cash collection. For Aldine, receivables turned over 5.89 times during 20X2.

When credit sales figures for a period are not available, we must resort to using total sales
figures. When sales are seasonal or have grown considerably over the year, using the year-end
receivable balance may not be appropriate. With seasonality, an average of the monthly clos-
ing balances may be the most appropriate to use. With growth, the receivable balance at the
end of the year will be deceptively high in relation to sales. The result is that the receivable
turnover calculated is a biased and low estimate of the number of times receivables turned
over during the course of the year. In this case, an average of receivables at the beginning and
end of the year might be appropriate if the growth in sales was steady throughout the year.

The median industry receivable turnover ratio is 8.1, which tells us that Aldine’s receivables
are considerably slower in turning over than is typical for the industry. This might be an
indication of a lax collection policy and a number of past-due accounts still on the books.



Aging accounts
receivable

The process of
classifying accounts
receivable by their
age outstanding as
of a given date.
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In addition, if receivables are far from being current, we may have to reassess the firm’s
liquidity. To regard all receivables as liquid, when in fact a sizable portion may be past due,
overstates the liquidity of the firm being analyzed. Receivables are liquid only insofar as they
can be collected in a reasonable amount of time. In an attempt to determine whether there is
cause for concern, the analyst may reformulate the receivable turnover ratio to produce
receivable turnover in days (RTD), or average collection period.

Receivable turnover in days (RTD), or average collection period, is calculated as

Days in the year

. (6.8)
Receivable turnover

or equivalently

Receivables x Days in the year

- (6.9)
Annual credit sales

For Aldine, whose receivable turnover we calculated to be 5.89, the average collection
period is

365 = 62 days

5.89

This figure tells us the average number of days for which receivables are outstanding
before being collected. Since the median industry receivable turnover ratio is 8.1, the average
collection period for the industry is 365/8.1 = 45 days. The disparity between the industry’s
receivable collection performance and Aldine’s is once again highlighted.

However, before concluding that a collections problem exists, we should check the credit
terms offered by Aldine to its customers. If the average collection period is 62 days and the
credit terms are “2/10, net 30,”° a sizable proportion of the receivables are past the final due
date of 30 days. On the other hand, if the terms are “net 60,” the typical receivable is being
collected only two days after the final due date.

Although too high an average collection period is usually bad, a very low average collection
period may not necessarily be good. A very low average collection period may be a symptom
of a credit policy that is excessively restrictive. The few receivables on the books may be of
prime quality, yet sales may be curtailed unduly — and profits less than they might be —
because of the restrictive issuance of credit to customers. In this situation, perhaps credit
standards used to determine an acceptable credit account should be relaxed somewhat.

Aging Accounts Receivable. Another means by which we can obtain insight into the
liquidity of receivables and management’s ability to enforce its credit policy is through
aging accounts receivable. With this method we categorize the receivables on a given date
according to the percentages billed in previous months. We might have the following hypo-
thetical aging schedule of accounts receivable at December 31:

Aging schedule for accounts receivable as of December 31

MONTH OF AUG AND
CREDIT SALE DEC NOV OCT SEPT BEFORE
MONTHS PAST DUE CURRENT 0-1 1-2 2-3 3 OR MORE TOTAL

Percent of total
accounts receivable
balance outstanding 67 19 7 2 5 100

If the credit terms are “2/10, net 30,” this aging schedule tells us that 67 percent of the
receivables outstanding at December 31 are current, 19 percent are up to one month past due,

°The notation means that the supplier gives a 2 percent discount if the receivable invoice is paid within 10 days and
total payment is due within 30 days if the discount is not taken.
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7 percent are one to two months past due, and so on. Depending on the conclusions drawn
from our analysis of the aging schedule, we may want to examine more closely the company’s
credit and collection policies. In this example, we might be prompted to investigate the
individual receivables that were billed in August and before to determine whether any should
be charged off as bad debts. The receivables shown on the books are only as good as the like-
lihood that they will be collected. An aging of accounts receivable gives us considerably more
information than does the calculation of the average collection period, because it pinpoints
the trouble spots more specifically.

Payables Activity. There may be occasions when a firm wants to study its own prompt-
ness of payment to suppliers or that of a potential credit customer. In such cases, it may be
desirable to obtain an aging of accounts payable, much like that just illustrated for accounts
receivable. This method of analysis, combined with the less exact payable turnover (PT)
ratio (annual credit purchases divided by accounts payable), allows us to analyze payables in
much the same manner as we analyze receivables. Also, we can compute the payable turnover
in days (PTD) or average payable period as

Days in the year
Payable turnover

(6.10)

or, equivalently,

Accounts payable x Days in the year

_ (6.11)
Annual credit purchases

where accounts payable is the ending (or perhaps, average) balance outstanding for the year
and annual credit purchases are the external purchases during the year. This figure yields the
average age of a firm’s accounts payable.

oo note §

When information on purchases is not available, one can occasionally use instead the “cost
of goods sold plus (minus) any increase (decrease) in inventory” in determining these ratios.
A department store chain, for example, typically does no manufacturing. As a result, the
“cost of goods sold plus the change in inventory” consists primarily of purchases.” However,
in situations where sizable value is added, as with a manufacturer, the “cost of goods sold
plus the change in inventory” is an inappropriate proxy for purchases. One must have the
actual dollar amount of purchases if the ratio is to be used. Another caveat relates to growth.
As with receivables, the use of a year-end payable balance will result in a biased and high
estimate of the time it will take a company to make payment on its payables if there is
strong underlying growth. In this situation, it may be better to use an average of payables
at the beginning and end of the year.

The average payable period is valuable information in evaluating the probability that a
credit applicant will pay on time. If the average age of payables is 48 days and the terms in
the industry are “net 30,” we know that a portion of the applicant’s payables is not being paid
on time. A credit check of the applicant’s other suppliers will give insight into the severity of
the problem.

Typically, for a retail firm we have
(Beginning inventory) + (Purchases) — (Cost of goods sold) = Ending inventory
Therefore

(Cost of goods sold) + [(Ending inventory) — (Beginning inventory)]| = Purchases



Stockout Not having
enough items in
inventory to fill an
order.
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Inventory Activity. To help determine how effectively the firm is managing inventory (and
also to gain an indication of the liquidity of inventory), we compute the inventory turnover
(IT) ratio:

Cost of goods sold
Inventory

(6.12)

For Aldine, this ratio for 20X2 is

$2,680,000

=2.02
$1,329,000

The figure for cost of goods sold used in the numerator is for the period being studied —
usually a year; the inventory figure used in the denominator, though a year-end figure in
our example, might represent an average value. For a situation involving simple growth, an
average of beginning and ending inventories for the period might be used. As is true with
receivables, however, it may be necessary to compute a more sophisticated average when there
is a strong seasonal element. The inventory turnover ratio tells us how many times inventory
is turned over into receivables through sales during the year. This ratio, like other ratios, must
be judged in relation to past and expected future ratios of the firm and in relation to ratios of
similar firms, the industry average, or both.

Generally, the higher the inventory turnover, the more efficient the inventory management
of the firm and the “fresher,” more liquid, the inventory. However, sometimes a high inven-
tory turnover indicates a hand-to-mouth existence. It therefore might actually be a symptom
of maintaining too low a level of inventory and incurring frequent stockouts. Relatively low
inventory turnover is often a sign of excessive, slow-moving, or obsolete items in inventory.
Obsolete items may require substantial write-downs, which, in turn, would tend to negate
the treatment of at least a portion of the inventory as a liquid asset. Because the inventory
turnover ratio is a somewhat crude measure, we would want to investigate further any per-
ceived inefficiency in inventory management. In this regard, it is helpful to compute the
turnover of the major categories of inventory to see whether there are imbalances, which may
indicate excessive investment in specific components of the inventory.

Aldine’s inventory turnover of 2.02 is in marked contrast to an industry median turnover
ratio of 3.3. This unfavorable comparison suggests that the company is less efficient in inventory
management than is average for the industry, and that Aldine holds excessive inventory stock.
A question also arises as to whether the inventory on the books is worth its stated value. If not,
the liquidity of the firm is less than the current ratio or quick ratio alone suggests. Once we have
a hint of an inventory problem, we must investigate it more specifically to determine its cause.

An alternative measure of inventory activity is inventory turnover in days (ITD):

Days in the year

(6.13)
Inventory turnover

or, equivalently,

Inventory x Days in the year

(6.14)
Cost of goods sold

For Aldine, whose inventory turnover we calculated to be 2.02, the inventory turnover in days
(ITD) is

365 =181 days

2.02
This figure tells us how many days, on average, before inventory is turned into accounts
receivable through sales. Transforming the industry’s median inventory turnover of 3.3 into
an inventory turnover in days figure, we get 365/3.3 = 111 days. Thus Aldine is, on average,
70 days slower in “turning” its inventory than is typical for the industry.
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Operating cycle
versus cash cycle

Operating cycle The
length of time from
the commitment of
cash for purchases
until the collection of
receivables resulting
from the sale of
goods or services.

Cash cycle The length
of time from the
actual outlay of cash
for purchases until
the collection of
receivables resulting
from the sale of
goods or services;
also called cash
conversion cycle.
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Operating Cycle versus Cash Cycle. A direct result of our interest in both liquidity and
activity ratios is the concept of a firm’s operating cycle. A firm’s operating cycle is the length
of time from the commitment of cash for purchases until the collection of receivables result-
ing from the sale of goods or services. It is as if we start a stopwatch when we purchase raw
materials and stop the watch only when we receive cash after the finished goods have been
sold. The time appearing on our watch (usually in days) is the firm’s operating cycle.
Mathematically, a firm’s operating cycle is equal to

Receivable turnover
in days (RTD)

Inventory turnover

. (6.15)
in days (ITD)

We stress the fact that our stopwatch starts at the commitment of cash for purchases rather
than from the actual cash outlay itself. The reason for this subtle distinction is that most firms
do not pay for raw materials immediately but rather buy on credit and incur an account
payable. However, if we want to measure the length of time from the actual outlay of cash
for purchases until the collection of cash resulting from sales, it is a simple matter. We would
subtract the firm’s payable turnover in days (PTD) from its operating cycle and thus produce
the firm’s cash cycle:

Operating cycle Payable turnover (6.16)
(ITD + RTD) in days (PTD) '

Figure 6.3 illustrates the operating cycle and cash cycle for the firm — and highlights their
differences.®

Why even worry about the firm’s operating cycle? The length of the operating cycle is an
important factor in determining a firm’s current asset needs. A firm with a very short operat-
ing cycle can operate effectively with a relatively small amount of current assets and relatively

*For more information on the firm’s operating and cash cycles, see Verlyn D. Richards and Eugene J. Laughlin, “A
Cash Conversion Cycle Approach to Liquidity Analysis.” Financial Management 9 (Spring 1980), 32-38.
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low current and acid-test ratios. This firm is relatively liquid in a “dynamic” sense — it can
produce a product, sell it, and collect cash for it, all in a relatively short period of time. It does
not have to rely so heavily on high “static” levels of liquidity as measured by the current or
acid-test ratio. This is very similar to judging the “liquidity” of a garden hose. This liquidity
depends not only on the “static” amount of water in the hose at any one time but also the
velocity with which the water moves through the hose.

The operating cycle, by focusing on ITD and RTD, provides a summary activity measure.
For example, a relatively short operating cycle generally indicates effectively managed receiv-
ables and inventory. But, as we have just discussed, this measure provides supplementary
information on a firm’s liquidity as well. A relatively short operating cycle would thus also
reflect favorably on a firm’s liquidity. In contrast, a relatively long operating cycle might be a
warning sign of excessive receivables and/or inventory, and would reflect negatively on the
firm’s true liquidity.

Comparing Aldine’s operating cycle with that of the median industry average, we have:

Aldine Median Industry Average
Operating cycle 243 days 156 days

The cumulative effect of both a sluggish inventory turnover and receivable turnover for
Aldine is clearly apparent; relative to the typical firm in the industry, it takes Aldine an extra
87 days to manufacture a product, sell it, and collect cash from sales. The length of the firm’s
operating cycle should also cause us to to have second thoughts about the firm’s liquidity.

We have not said very much, so far, about the firm’s cash cycle. One reason is that one must
be extremely careful in trying to analyze this measure. On the surface, it would seem that
a relatively short cash cycle would be a sign of good management. Such a firm is quick to
collect cash from sales once it pays for purchases. The catch is that this measure reflects both
operating and financing decisions of the firm, and mismanagement in one or both of these
decision areas might be overlooked. For example, one way to arrive at a short cash cycle is
simply never to pay your bills on time (a poor financing decision). Your payable turnover
in days figure will become large, and subtracted from your operating cycle, it will produce a
low (perhaps even negative!) cash cycle. The operating cycle, by focusing strictly on the effects
of operating decisions on inventory and receivables, provides clearer signals for the analyst
to consider.

ome firms have proven successful at aggressively

managing their cash cycle. Dell, Inc. (DELL) — com-
puter hardware manufacturer — is one of the few com-
panies that have even been able to produce a negative
cash cycle while still paying its bills on time.

KEY ACTIVITY MEASURES Q4199 Q42007
1. Inventory turnover in days 31 5

2. Receivable turnover in days 42 31

3. Operating cycle: Line (1) + Line (2) 73 36

4. Payable turnover in days 33 78

5. Cash cycle: Line (3) — Line (4) 40 (42)

Source: Dell, Inc., quarterly and annual reports. © 2007 Dell
Inc. All Rights Reserved.

Since implementing a program late in fiscal year 1996
aimed at shortening its cash cycle, Dell’s cash cycle went
from an acceptable 40 days to an astounding negative
42 days in the fourth quarter of fiscal year 2007. (See the
table below for details.)

A primarily build-to-order manufacturing model
coupled with reliance on standard parts, available from
many sources, allowed Dell to carry only a 5-day supply
of inventory. Improvements in sales processing and
collections helped drive receivable turnover in days down
to 31 days. And, by negotiating generous credit terms
and ensuring that bills are not paid before the negotiated
terms, Dell has pushed payables out to 78 days. The end
result — a negative 42-day cash cycle — means that Dell is
able to collect cash from a typical customer well before it
pays its bills related to that customer.
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Profitability ratios
Ratios that relate
profits to sales and
investment.

148

Few companies can claim negative cash cycles without resort to poor operating and/or
payables decisions. However, there are a few firms that can do it — and do it well. They gener-
ally use a “just-in-time” approach to inventory (a topic we take up in Chapter 10), manage
receivables tightly, and, because of strong purchasing power, secure generous credit terms
from suppliers.

A Second Look at Aldine’s Liquidity. As you may remember, Aldine’s current and acid-
test ratios compared favorably with industry median ratios. However, we decided to reserve a
final opinion on liquidity until we had performed a more detailed examination of the firm’s
receivables and inventory. The turnover ratios for both of these assets, and the resulting
operating cycle, are significantly worse than the industry median values for these same
measures. These findings suggest that the two assets are not entirely current, and this factor
detracts from the favorable current and quick ratios. A sizable portion of receivables is
slow, and there appear to be inefficiencies in inventory management. On the basis of our
analysis, we conclude that these assets are not particularly liquid in the sense of turning over
into cash in a reasonable period of time (see the boxed feature opposite).

Total Asset (or Capital) Turnover. The relationship of net sales to total assets is known as
the total asset turnover, or capital turnover, ratio:

Net sales

(6.17)
Total assets

Aldine’s total asset turnover for fiscal-year 20X2 is

$3,992,000
$3,250,000

The median total asset turnover for the industry is 1.66, so it is clear that Aldine generates
less sales revenue per dollar of asset investment than does the industry, on average. The total
asset turnover ratio tells us the relative efficiency with which a firm utilizes its total assets to
generate sales. Aldine is less efficient than the industry in this regard. From our previous
analysis of Aldine’s receivables and inventory activity, we suspect that excessive investments
in receivables and inventories may be responsible for a large part of the problem. If Aldine could
generate the same sales revenue with fewer dollars invested in receivables and inventories,
total asset turnover would improve.

1.23

e Profitability Ratios

Profitability ratios are of two types — those showing profitability in relation to sales and those
showing profitability in relation to investment. Together, these ratios indicate the firm’s
overall effectiveness of operation.

Profitability in Relation to Sales. The first ratio we consider is the gross profit margin:

Net sales — Cost of goods sold
Net sales

(6.18)

or simply gross profit divided by net sales. For Aldine, the gross profit margin for fiscal-year
20X2 is

$1,312,000

—————— =32.9%
$3,992,000

This ratio tells us the profit of the firm relative to sales, after we deduct the cost of producing
the goods. It is a measure of the efficiency of the firm’s operations, as well as an indication of
how products are priced. Aldine’s gross profit margin is significantly above the median of
23.8 percent for the industry, indicating that it is relatively more effective at producing and
selling products above cost.
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A more specific measure of sales profitability is the net profit margin:

Net profit after taxes

(6.19)
Net sales

For Aldine, this ratio for fiscal-year 20X2 is

$201,000

———— =5.04%
$3,992,000

149



Part 3 Tools of Financial Analysis and Planning

150

The net profit margin is a measure of the firm’s profitability of sales after taking account of all
expenses and income taxes. It tells us a firm’s net income per dollar of sales. For Aldine,
roughly 5 cents out of every sales dollar constitutes after-tax profits. Aldine’s net profit
margin is above the median net profit margin (4.7 percent) for the industry, which indicates
that it has a higher relative level of “sales profitability” than most other firms in the industry.

By considering both ratios jointly, we are able to gain considerable insight into the opera-
tions of the firm. If the gross profit margin is essentially unchanged over a period of several
years but the net profit margin has declined over the same period, we know that the cause
is either higher selling, general, and administrative (SG&A) expenses relative to sales, or a
higher tax rate. On the other hand, if the gross profit margin falls, we know that the cost
of producing goods relative to sales has increased. This occurrence, in turn, may be due to
lower prices or to lower operating efficiency in relation to volume.

Profitability in Relation to Investment. The second group of profitability ratios relates
profits to investment. One of these measures is the rate of return on investment (ROI), or
return on assets:

Net profit after taxes
Total assets

(6.20)

For Aldine, ROI for fiscal-year 20X2 is

$201,000

—————— =6.18%
$3,250,000

This ratio compares unfavorably with a median value of 7.8 percent for the industry. Higher
profitability per dollar of sales but a slightly lower return on investment confirms that Aldine
employs more assets to generate a dollar of sales than does the typical firm in the industry.

ROl and the Du Pont Approach. In about 1919 the Du Pont Company began to use a
particular approach to ratio analysis to evaluate the firm’s effectiveness. One variation of this
Du Pont approach has special relevance to understanding a firm’s return on investment. As
shown in Figure 6.4, when we multiply the net profit margin of the firm by the total asset
turnover, we obtain the return on investment, or earning power on total assets.

For Aldine, we have

Earning power = Sales profitability x Asset efficiency
ROl = Net profit margin x Total asset turnover
6.20% = 5.04% x 123

Neither the net profit margin nor the total asset turnover ratio by itself provides an ad-
equate measure of overall effectiveness. The net profit margin ignores the utilization of assets,
and the total asset turnover ratio ignores profitability on sales. The return on investment ratio,
or earning power, resolves these shortcomings. An improvement in the earning power of the
firm will result if there is an increase in turnover on assets, an increase in the net profit
margin, or both. Two firms with different net profit margins and total asset turnovers may
have the same earning power. Geraldine Lim’s Oriental Grocery, with a net profit margin of
only 2 percent and a total asset turnover of 10, has the same earning power — 20 percent —
as the Megawatt Power Supply Company, with a net profit margin of 20 percent and a total
asset turnover of 1. For each firm, every dollar invested in assets returns 20 cents in after-tax
profit per year.

Return on Equity (ROE). Another summary measure of overall firm performance is return
on equity. Return on equity (ROE) compares net profit after taxes (minus preferred stock
dividends, if any) with the equity that shareholders have invested in the firm:

Net profit after taxes

_ (6.21)
Shareholders’ equity




Earning power and the
Du Pont approach
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Earning power =  Sales profitability — x Asset efficiency

'Return on Net profit Net. Net profit Total asset Net sales

investment = after taxes profit =  after taxes turnover = Total assets

(ROI) Total assets margin Net sales

Measures overall effectiveness | | Measures profitability with Measures efficiency in using

in generating profits with respect to sales generated assets to generate sales

available assets

Note: Neither the “net profit margin” nor the “total asset turnover” ratio, by itself, provides an
adequate measure of overall effectiveness. The ROI ratio, or “earning power” of invested
capital, provides the answer.

For Aldine, ROE is

$201,000

———— =11.19%
$1,796,000

This ratio tells us the earning power on shareholders’ book value investment, and is frequently
used in comparing two or more firms in an industry. A high return on equity often reflects
the firm’s acceptance of strong investment opportunities and effective expense management.
However, if the firm has chosen to employ a level of debt that is high by industry standards,
a high ROE might simply be the result of assuming excessive financial risk. Aldine’s ROE is
below the median return (14.04 percent) for the industry.

To investigate this return more fully, we can utilize a Du Pont approach — that is, break this
return measure into its components:

Net profit Net profit
after taxes  after taxes Net sales Total assets
Shareholders’ Net sales Total assets  Shareholders’
equity equity
Net Total Equit
ROE = profit x asset g . y
. multiplier
margin turnover
For, Aldine, we have
11.2% = b5.04% x 1.23 X 1.81

This Du Pont approach to ROE helps to explain “why” Aldine’s ROE is less than the indus-
try’s median ROE. Although Aldine’s net profit margin is higher than average and its equity
multiplier is about at the industry norm,’ its lower-than-average total asset turnover pulls its
ROE down below that of the typical firm in the industry. This suggests that Aldine’s use of a
relatively greater proportion of assets to produce sales than most other firms in the industry
is the root cause of its below-average ROE.

With all of the profitability ratios discussed, comparing one company with similar com-
panies and industry standards is extremely valuable. Only by comparisons are we able to
judge whether the profitability of a particular company is good or bad, and why. Absolute
figures provide some insight, but it is relative performance that is most revealing.

°The “equity multiplier” is yet another measure of financial leverage. Since it is equivalent to (1 + debt-to-
equity ratio), the higher the debt-to-equity ratio, the higher the multiplier. For Aldine, the multiplier is 1 + 0.81 =
1.81, whereas for the industry we have 1 + 0.80 = 1.80.
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Trend Analysis

Until now, our concern has been with introducing the various financial ratios, explaining
their uses in analysis, and comparing the ratios computed for our sample company with
industry averages. As we pointed out earlier, it is important to compare the financial ratios
for a given company over time. In this way, the analyst is able to detect any improvement
or deterioration in a firm’s financial condition and performance.

To illustrate, Table 6.3 shows selected financial ratios for Aldine Manufacturing Company
over the 20X0-20X2 period along with industry median figures for 20X2. As can be seen, the
current and acid-test ratios have fallen off somewhat over time but still exceed industry norms
in 20X2. The figures for average collection period and inventory turnover in days have grown
since 20X0 and exceed the current industry median levels. The trends here tell us that there has
been a relative buildup in receivables and inventories. The turnover of each has slowed, which
raises questions as to the quality and liquidity of these assets. When a trend analysis of receiv-
ables and inventory is coupled with a comparison with median ratios for the industry, the only
conclusion possible is that a problem exists. The analyst would want to investigate the credit
policies of Aldine, the company’s collection experience, and its bad-debt losses. Moreover, one
should investigate inventory management, obsolescence of inventory, and any imbalances in
the makeup of inventory (i.e., raw material versus work-in-process versus finished goods).
Thus, despite above average levels of current and acid-test ratios, the apparent deterioration
in receivables and inventory is a matter of concern and needs to be investigated in depth.

The stability of the firm’s leverage (debt) ratios coupled with a present relative debt level
typical of the industry would be viewed favorably by creditors. The gross profit margin and
net profit margin have generally shown improvement over the recent past, and current levels
are stronger than for the typical firm in the industry. Return on investment has been relatively
stable over time, but at a level below the industry standard. Sluggish asset turnover over time
has dampened any positive effects of above-average sales profitability. From our analysis
of activity ratios, we know that the primary cause has been the large and growing relative
amounts of receivables and inventory.

We see, then, that the analysis of the trend of financial ratios over time, coupled with a com-
parison with industry averages, can give the analyst valuable insight into changes that have

Selected financial
ratios of Aldine
Manufacturing
Company for fiscal
years 20X0-20X2
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INDUSTRY MEDIAN
20X0 20X1 20X2 20X2

Liquidity

Current ratio 2.95 2.80 2.72 2.10

Acid-test ratio 1.30 1.23 1.11 1.10
Leverage

Debt-to-equity ratio 0.76 0.81 0.81 0.80

Total-debt-to-total-assets ratio 0.43 0.45 0.45 0.44
Coverage

Interest coverage ratio 5.95 5.43 4.71 4.00
Activity

Average collection period* 55 days 73 days 62 days 45 days

Inventory turnover in days® 136 days 180 days 181 days 111 days

Total asset turnover® 1.25 1.18 1.23 1.66
Profitability

Gross profit margin 30.6% 32.8% 32.9% 23.8%

Net profit margin 4.90% 5.32% 5.04% 4.70%

Return on investment® 6.13% 6.29% 6.19% 7.80%

Return on equity® 10.78% 11.36% 11.19% 14.04%

‘In computing “income statement/balance sheet”-type ratios, year-end balance sheet figures were used.
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Common-size analysis
An analysis of
percentage financial
statements where all
balance sheet items
are divided by total
assets and all income
statement items are
divided by net sales
or revenues.

Index analysis

An analysis of
percentage financial
statements where
all balance sheet or
income statement
figures for a base
year equal 100.0
(percent) and
subsequent financial
statement items
are expressed as
percentages of their
values in the base
year.
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occurred in a firm’s financial condition and performance. Additional insight can be provided
if we extend our analysis to include comparisons with similar competitors in the industry.

In addition to financial ratio analysis over time, it is often useful to express balance sheet and
income statement items as percentages. The percentages can be related to totals, such as total
assets or total net sales, or to some base year. Called common-size analysis and index analysis
respectively, the evaluation of levels and trends in financial statement percentages over time
affords the analyst insight into the underlying improvement or deterioration in financial
condition and performance. Though a good portion of this insight is revealed in the analysis
of financial ratios, a broader understanding of the trends is possible when the analysis is
extended to include the foregoing considerations. Also, these two new types of analysis are
extremely helpful in comparing firms whose data differ significantly in size, because every
item on the financial statements gets placed on a relative, or standardized, basis.

e Financial Statement Items as Percentages of Totals

In common-size analysis, we express the various components of a balance sheet as percent-
ages of the total assets of the company. In addition, this can be done for the income statement,
but here items are related to net sales. The gross and net profit margins, taken up earlier, are
examples of this type of expression, and the procedure can be extended to include all the items
on the income statement. The expression of individual financial statement items as percent-
ages of total helps the analyst spot trends with respect to the relative importance of these items
over time. To illustrate, common-size balance sheets and income statements are shown along-
side regular statements in Tables 6.4 and 6.5 for R. B. Harvey Electronics Company for 20X0
through 20X2. In Table 6.4 we see that, over the three-year span, the percentage of current

R. B. Harvey
Electronics Company
balance sheets (at
December 31)

REGULAR (IN THOUSANDS) COMMON-SIZE (%)

ASSETS 20X0 20X1 20X2 20X0 20X1 20X2
Cash $ 2,507 $ 11,310 $ 19,648 1.0 3.8 5.1
Accounts receivable 70,360 85,147 118,415 29.3 28.9 30.9
Inventory 77,380 91,378 118,563 32.2 31.0 31.0
Other current assets 6,316 6,082 5,891 2.6 2.1 1.5
Current assets $156,563 $193,917 $262,517 65.1 65.8 68.5
Fixed assets, net 79,187 94,652 115,461 32.9 32.2 30.1
Other long-term assets 4,695 5,899 5,491 2.0 2.0 1.4
Total assets $240,445 $294,468 $383,469 100.0 100.0 100.0
LIABILITIES AND SHAREHOLDERS’ EQUITY
Accounts payable $ 35,661 $ 37,460 $ 62,725 14.8 12.7 16.4
Notes payable 20,501 14,680 17,298 8.5 5.0 4.5
Other current liabilities 11,054 8,132 15,741 4.6 2.8 4.1
Current liabilities $ 67,216 $ 60,272 $ 95,764 27.9 20.5 25.0
Long-term debt 888 1,276 4,005 0.4 0.4 1.0
Total liabilities $ 68,104 $ 61,548 $ 99,769 28.3 20.9 26.0
Common stock 12,650 20,750 24,150 5.3 7.0 6.3
Additional paid-in capital 37,950 70,350 87,730 15.8 23.9 22.9
Retained earnings 121,741 141,820 171,820 50.6 48.2 44.8
Total shareholders’
equity $172,341 $232,920 $283,700 71.7 79.1 74.0
Total liabilities and
shareholders’ equity $240,445 $294,468 $383,469 100.0 100.0 100.0
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R. B. Harvey
Electronics Company
income statements
(for years ending
December 31)
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REGULAR (IN THOUSANDS) COMMON-SIZE (%)
20X0 20X1 20X2 20X0 20X1 20X2
Net sales $323,780 $375,088 $479,077 100.0 100.0 100.0
Cost of goods sold 148,127 184,507 223,690 45.8 49.2 46.7
Gross profit $175,653 $190,581 $255,387 54.2 50.8 53.3
Selling, general, and
administrative expenses 131,809 140,913 180,610 40.7 37.6 37.7
Depreciation 7,700 9,595 11,257 2.4 2.5 2.3
Interest expense 1,711 1,356 1,704 0.5 0.4 0.4
Earnings before taxes $ 34,433 $ 38,717 $ 61,816 10.6 10.3 12.9
Taxes 12,740 14,712 23,490 3.9 3.9 4.9
Earning after taxes $ 21,693 $ 24,005 $ 38,326 6.7 6.4 8.0

assets increased, and that this was particularly true for cash. In addition, we see that accounts
receivable showed a relative increase from 20X1 to 20X2. On the liability and equity portion
of the balance sheet, the total debt of the company declined on a relative (and absolute) basis
from 20X0 to 20X1, primarily because of a decline in notes payable. However, with the large
absolute increase in assets that occurred in 20X1 and 20X2, the debt ratio increased from
20X1 to 20X2. The rebound in the importance of debt financing is particularly apparent in
accounts payable, which increased substantially in both absolute and relative terms in 20X2.

The common-size income statements shown in Table 6.5 show the gross profit margin
fluctuating from year to year. An improved 20X2 gross profit margin, coupled with better
relative control over selling, general, and administrative expenses, caused 20X2 profitability
to improve sharply over 20X0 and 20X1.

e Financial Statement Items as Indexes Relative to a Base Year

The common-size balance sheets and income statements can be supplemented by the expres-
sion of items relative to a base year. For Harvey Electronics, the base year is 20X0, and all
financial statement items are 100.0 (percent) for that year. Items for subsequent years are
expressed as an index relative to that year. For example, comparing Harvey Electronics’
accounts receivable in 20X1 ($85,147,000) with its receivables in the base year, 20X0
($70,360,000), the index would be 121.0 (i.e., [$85,147,000/$70,360,000] x 100). Tables 6.6
and 6.7 show indexed balance sheets and income statements alongside regular statements.

Crae ote

We should expect that changes in a number of the firm’s current assets and liabilities
accounts (e.g., cash, accounts receivable, inventory, and accounts payable — which all sup-
port sales activity) would move roughly together with sales for a normal, well-run company.
Therefore, remember for future reference that Harvey Electronics’ indexed net sales figure
for 20X2 is 148.0, which indicates a 48 percent (148.0 minus 100.0 percent) increase in sales
over the base period two years ago.

In Table 6.6 the buildup in cash from the base year is particularly apparent over the past
two years, and agrees with our previous assessment. Also, the 683.7 percent (783.7 minus
100 percent) increase in cash over two years seems way out of proportion when compared
with only a 48 percent increase in net sales over the same period.

Also, note the large increase in accounts receivable and inventory from 20X1 to 20X2. This
latter change was not apparent in the common-size analysis. When we compare the accounts
receivable and inventory figures with those for net sales, however, the increases do not seem
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R. B. Harvey
Electronics Company
balance sheets (at
December 31)

REGULAR (IN THOUSANDS) INDEXED (%)

ASSETS 20X0 20X1 20X2 20X0 20X1 20X2
Cash $ 2,507 $ 11,310 $ 19,648 100.0 451.1 783.7
Accounts receivable 70,360 85,147 118,415 100.0 121.0 168.3
Inventory 77,380 91,378 118,563 100.0 118.1 153.2
Other current assets 6,316 6,082 5,891 100.0 96.3 93.3

Current assets $156,563 $193,917 $262,517 100.0 123.9 167.7
Fixed assets, net 79,187 94,652 115,461 100.0 119.5 145.8
Other long-term assets 4,695 5,899 5,491 100.0 125.6 117.0

Total assets $240,445 $294,468 $383,469 100.0 122.5 159.5

LIABILITIES AND SHAREHOLDERS’ EQUITY

Accounts payable $ 35,661 $ 37,460 $ 62,725 100.0 105.0 175.9
Notes payable 20,501 14,680 17,298 100.0 71.6 84.4
Other current liabilities 11,054 8,132 15,741 100.0 73.6 142.4
Current liabilities $ 67,216 $ 60,272 $ 95,764 100.0 89.7 142.5
Long-term debt 888 1,276 4,005 100.0 143.7 451.0
Total liabilities $ 68,104 $ 61,548 $ 99,769 100.0 90.4 146.5
Common stock 12,650 20,750 24,150 100.0 164.0 190.9
Additional paid-in capital 37,950 70,350 87,730 100.0 185.4 231.2
Retained earnings 121,741 141,820 171,820 100.0 116.5 141.1
Total shareholders’
equity $172,341 $232,920 $283,700 100.0 135.2 164.6

Total liabilities and
shareholders’ equity $240,445 $294,468 $383,469 100.0 122.5 159.5

R. B. Harvey
Electronics Company
income statements
(for years ending
December 31)

REGULAR (IN THOUSANDS) INDEXED (%)
20X0 20X1 20X2 20X0 20X1 20X2
Net sales $323,780 $375,088 $479,077 100.0 115.8 148.0
Cost of goods sold 148,127 184,507 223,690 100.0 124.6 151.0
Gross profit $175,653 $190,581 $255,387 100.0 108.5 145.4
Selling, general, and
administrative expenses 131,809 140,913 180,610 100.0 106.9 137.0
Depreciation 7,700 9,595 11,257 100.0 124.6 146.2
Interest expense 1,711 1,356 1,704 100.0 79.3 99.6
Earnings before taxes $ 34,433 $ 38,717 $ 61,816 100.0 112.4 179.5
Taxes 12,740 14,712 23,490 100.0 115.5 184.4
Earnings after taxes $ 21,693 $ 24,005 $ 38,326 100.0 110.7 176.7

too much out of line. (We would probably want to follow up on this information, nonethe-
less, by checking the firm’s receivable turnover and inventory turnover to see how well the
firm is managing these growing asset accounts.) To a lesser extent, there was a noticeable
increase in fixed assets, but the change was accompanied by a somewhat favorable, more than
proportionate, change in sales over the past two years.

On the liability portion of the balance sheet, we note the large increase in accounts payable
and in other current liabilities that occurred. Only the payables increase, however, seems large
relative to the increase in sales, as well as the increases in receivables and inventories. Based
on this insight, we would want to take a look at the firm’s payable turnover to see whether the
firm might not be paying its suppliers in a timely fashion. Finally, increases in long-term debt,
common stock, and retained earnings also helped finance the large increase in assets that
occurred over the last two years.

The indexed income statements in Table 6.7 give much the same picture as the common-
size income statements — namely, fluctuating behavior. The sharp improvement in 20X2
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profitability (earnings before interest and taxes, as well as earnings after taxes) is more easily
distinguished — especially when we compare it with the smaller percentage improvement
in sales. Moreover, the indexed income statements give us information on the magnitude
of absolute changes in profits and expenses. With common-size statements, we have no
information about how the absolute amounts change over time.

In summary, the standardization of balance sheet and income statement items as percent-
ages of totals and as indexes to a base year often gives us insights additional to those obtained
from the analysis of financial ratios. Common-size and index analysis is much easier when
a computer spreadsheet program, such as Excel, is employed. The division calculations by
rows or columns can be done quickly and accurately with such a program — but it is up to

Key Learning Points

Summary of Key Ratios

you, the analyst, to interpret the results.

Financial analysis, though varying according to the
particular interests of the analyst, always involves
the use of various financial statements — primarily the
balance sheet and income statement.

The balance sheet summarizes the assets, liabilities,
and owners’ equity of a business at a point in time,
and the income statement summarizes revenues and
expenses of a firm over a particular period of time.
International and national accounting standard setters,
are working toward “convergence” in accounting
standards around the world. “Convergence” aims to
narrow or remove accounting differences so that
investors can better understand financial statements
prepared under different accounting frameworks.

A conceptual framework for financial analysis pro-
vides the analyst with an interlocking means for
structuring the analysis. For example, in the analysis
of external financing, one is concerned with the firm’s
funds needs, its financial condition and performance,
and its business risk. Upon analysis of these factors,
one is able to determine the firm’s financing needs
and to negotiate with outside suppliers of capital.
Financial ratios are the tools used to analyze finan-
cial condition and performance. We calculate ratios
because in this way we get a comparison that may prove
more useful than the raw numbers by themselves.

e Financial ratios can be divided into five basic types:

liquidity, leverage (debt), coverage, activity, and
profitability. No one ratio is itself sufficient for realistic
assessment of the financial condition and perform-
ance of a firm. With a group of ratios, however, rea-
sonable judgments can be made. The number of key
ratios needed for this purpose is not particularly large
—about a dozen or so.

The usefulness of ratios depends on the ingenuity and
experience of the financial analyst who employs them.
By themselves, financial ratios are fairly meaning-
less; they must be analyzed on a comparative basis.
Comparing one company with similar companies and
industry standards over time is crucial. Such a com-
parison uncovers leading clues in evaluating changes
and trends in the firm’s financial condition and pro-
fitability. This comparison may be historical, but it
may also include an analysis of the future based on
projected financial statements.

Additional insights can be gained by common-size and
index analysis. In the former, we express the various
balance sheet items as a percentage of total assets and
the income statement items as a percentage of net
sales. In the latter, balance sheet and income state-
ment items are expressed as an index relative to an
initial base year.

LIQUIDITY

CURRENT

Current assets

" Current liabilities

Measures ability to meet current
debts with current assets.

ACID-TEST (QUICK)

_ Current assets less inventories

Measures ability to meet current

debts with most-liquid (quick)
current assets.

Current liabilities
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LEVERAGE

DEBT-TO-EQUITY

Indicates the extent to which debt
financing is used relative to equity
financing.

_ Total debt
" Shareholders’ equity

DEBT-TO-TOTAL-ASSETS

Shows the relative extent to which
the firm is using borrowed
money.

_ Total debt
Total assets

COVERAGE

INTEREST COVERAGE

EBIT*

" Interest expense

Indicates ability to cover interest
charges; tells number of times
interest is earned.

ACTIVITY

RECEIVABLE TURNOVER (RT)

Measures how many times the
receivables have been turned over
(into cash) during the year;
provides insight into quality of
the receivables.

_ Annual net credit sales

Receivables**

RECEIVABLE TURNOVER
IN DAYS (RTD)
(Average collection period)

Average number of days
receivables are outstanding
before being collected.

365
RT

INVENTORY TURNOVER (IT)

Measures how many times the
inventory has been turned over
(sold) during the year; provides
insight into liquidity of inventory
and tendency to overstock.

_ Cost of goods sold

Inventory**

INVENTORY TURNOVER
IN DAYS (ITD)

365 Average number of days the
=T inventory is held before it is
turned into accounts receivable
through sales.

TOTAL ASSET TURNOVER _ Netsales Measures relative efficiency of
(Capital turnover) ~ Total assets™ total assets to generate sales.
PROFITABILITY

_ Net profit after taxes Measures profitability with respect

NET PROFIT MARGIN - Net sales to sales generated; net income per
dollar of sales.
RETURN ON INVESTMENT Measures overall effectiveness in
Net profit after taxes . . .

(ROI) = generating profits with available

(Return on assets)

%
Total assets assets; earning power of invested

capital.
= NET PROFIT MARGIN x TOTAL ASSET TURNOVER

_ Net profit after taxes Net sales
Net sales Total assets**
_ Net profit after taxes Measures earning power on
RETURN ON EQUITY (ROE) " Shareholders’ equity** shareholders’ book-value
investment.
_ NET PROFIT % TOTAL ASSET « EQUITY
MARGIN TURNOVER MULTIPLIER
_ Net profit after taxes Net sales Total assets**

Net sales Total assets**  Shareholders’ equity**

*Earnings before interest and taxes.
**An average, rather than an ending, balance may be needed.
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ool 0[h9 Deferred Taxes and Financial Analysis

Deferred taxes

A “liability” that
represents the
accumulated
difference between
the income tax
expense reported on
the firm’s books and
the income tax
actually paid. It arises
principally because
depreciation is
calculated differently
for financial reporting
than for tax reporting.

Deferred taxes'” — an item that often appears in the long-term liability portion of a firm’s
balance sheet — pose some real problems for the financial analyst attempting to do ratio
analysis. Though its position on the balance sheet would make it appear to be a long-term
debt item, analysts (and especially accountants) can’t agree on whether to treat the deferred
taxes account as debt or equity, or neither, in ratio and other analyses. Why the confusion?

Where Do Deferred Taxes Come From?

Deferred taxes most commonly arise when a firm determines depreciation expense in its
published financial statements on a different basis from that in its tax returns. Most likely,
a company chooses straight-line depreciation for its published income statement but uses a
type of accelerated depreciation (MACRS) for tax purposes. (See Table 6A.1 for an example.)
This action “temporarily” defers the payment of taxes by making tax-return profits less than
book profits. When a higher tax expense is reported on the firm’s books than is actually paid,
the firm’s books won’t balance. To solve this problem, accountants create a deferred tax
account in the long-term liability section of the balance sheet to maintain a running total of
these differences between taxes reported and taxes actually due. If the firm slows or ceases
buying new assets, there will eventually be a reversal — reported taxes will be less than actual
taxes due — and the deferred taxes account will need to be reduced to keep the balance sheet
in balance. In this particular situation, our deferred tax liability item is truly a “debt” that
eventually comes due. On the other hand, if the firm continues to invest in depreciable assets,
payment of the deferred tax may continue to be delayed indefinitely.

So What's the Problem?

The catch is that for stable or growing firms there is no foreseeable reversal, and the deferred
taxes account balance continues to grow. For many firms, a growing, never-reversing,
deferred taxes account is the norm. Faced with this reality, the analyst may decide to modify
the financial statements for purposes of analysis.

Depending on the situation (for example, the nature and magnitude of the tax deferrals,
whether the account has been growing, and the likelihood of a reversal), the analyst may
decide to make one or both of the following adjustments to the firm’s financial statements:

Income statements
highlighting deferred
taxes for year ending
December 31, 20X2
(in millions)
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FINANCIAL REPORTING TAX REPORTING

Net sales $100.0 $100.0
Costs and expenses, except for depreciation 45.0 45.0
Depreciation

Straight-line 15.0

Accelerated (MACRS) 20.0

Earnings before taxes $ 40.0 $ 35.0
Taxes (40%) 16.0* 14.0

Earnings after taxes $ 24.0 $ 21.0
*Taxes
Current (involves cash payment) $14.0
Deferred (noncash charge added to

deferred taxes account on balance sheet) _ 20
Total tax shown 16.0

"Deferred taxes are not the same thing as taxes payable. Taxes payable are tax payments due within the year, whereas
«yo» VAN
deferred taxes are “due” at some indefinite long-term date.



6 Financial Statement Analysis

@ The current period’s deferred tax expense (a noncash charge) is added back to net
income — the argument is that profits were understated because taxes were, in effect,
overstated.

@ The deferred taxes reported on the firm’s balance sheet are added to equity — here the
argument is that because this amount is not a definite, legal obligation requiring pay-
ment in the foreseeable future, it overstates the debt position of the firm. In short, it is
more like equity than debt.

Such adjustment will, of course, affect the calculation of the firm’s debt and profitability
ratios.

of-

Still another school of thought rejects both of the previous adjustments. Called the “net-
tax” approach, this viewpoint calls for most deferred taxes to be treated as adjustments to

the amounts at which the related assets are carried on the firm’s books. An analyst subscrib-
ing to this approach would make the following financial statement adjustment:

@ The deferred taxes on the firm’s balance sheet are subtracted from net fixed assets — the
reason is that when there is an excess of tax depreciation over book depreciation, an
asset’s value is decreased, rather than a liability created. Accelerated depreciation, in
effect, uses up an additional part of an asset’s tax-reducing capacity relative to straight-
line depreciation. The immediate loss of the future tax-reducing (i.e., tax-shield) benefit
should be deducted from the related asset account.

This adjustment will affect the calculation of various leverage, activity, and profitability

ratios.

. What is the purpose of a balance sheet? An income statement?
. Why is the analysis of trends in financial ratios important?
. Auxier Manufacturing Company has a current ratio of 4 to 1 but is unable to pay its bills.

10.

Why?

. Can a firm generate a 25 percent return on assets and still be technically insolvent (unable

to pay its bills)? Explain.

. The traditional definitions of collection period and inventory turnover are criticized

because in both cases balance sheet figures that are a result of approximately the last
month of sales are related to annual sales (in the former case) or annual cost of goods sold
(in the latter case). Why do these definitions present problems? Suggest a solution.

. Explain why a long-term creditor should be interested in liquidity ratios.
. Which financial ratios would you be most likely to consult if you were the following?

Why?

a. A banker considering the financing of seasonal inventory

b. A wealthy equity investor

c. The manager of a pension fund considering the purchase of a firm’s bonds
d. The president of a consumer products firm

. In trying to judge whether a company has too much debt, what financial ratios would you

use and for what purpose?

. Why might it be possible for a company to make large operating profits, yet still be unable

to meet debt payments when due? What financial ratios might be employed to detect such
a condition?

Does increasing a firm’s inventory turnover ratio increase its profitability? Why should
this ratio be computed using cost of goods sold (rather than sales, as is done by some
compilers of financial statistics)?
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11. Is it appropriate to insist that a financial ratio, such as the current ratio, exceed a certain
absolute standard (e.g., 2:1)? Why?

12. Which firm is more profitable — Firm A with a total asset turnover of 10.0 and a net profit
margin of 2 percent, or Firm B with a total asset turnover of 2.0 and a net profit margin
of 10 percent? Provide examples of both types of firm.

13. Why do short-term creditors, such as banks, emphasize balance sheet analysis when con-
sidering loan requests? Should they also analyze projected income statements? Why?

14. How can index analysis be used to reinforce the insight gained from a trend analysis of

financial ratios?

Self-Correction Problems

1. Barnaby Cartage Company has current assets of $800,000 and current liabilities of
$500,000. What effect would the following transactions have on the firm’s current ratio
(and state the resulting figures)?

a. Two new trucks are purchased for a total of $100,000 in cash.
b. The company borrows $100,000 short term to carry an increase in receivables of the

same amount.

c. Additional common stock of $200,000 is sold and the proceeds invested in the expan-
sion of several terminals.
d. The company increases its accounts payable to pay a cash dividend of $40,000 out of

cash.

2. Acme Plumbing Company sells plumbing fixtures on terms of 2/10, net 30. Its financial
statements over the last three years are as follows:

20X1 20X2 20X3

Cash $ 30,000 $ 20,000 $ 5,000
Accounts receivable 200,000 260,000 290,000
Inventory 400,000 480,000 600,000
Net fixed assets 800,000 800,000 800,000

$1,430,000 $1,560,000 $1,695,000
Accounts payable $ 230,000 $ 300,000 $ 380,000
Accruals 200,000 210,000 225,000
Bank loan, short term 100,000 100,000 140,000
Long-term debt 300,000 300,000 300,000
Common stock 100,000 100,000 100,000
Retained earnings 500,000 550,000 550,000

$1,430,000 $1,560,000 $1,695,000
Sales $4,000,000 $4,300,000 $3,800,000
Cost of goods sold 3,200,000 3,600,000 3,300,000
Net profit 300,000 200,000 100,000

Using the ratios discussed in the chapter, analyze the company’s financial condition and
performance over the last three years. Are there any problems?
3. Using the following information, complete the balance sheet found on the next page:

160

Long-term debt to equity 0.5t01
Total asset turnover 2.5 times
Average collection period* 18 days
Inventory turnover 9 times
Gross profit margin 10%
Acid-test ratio 1tol

*Assume a 360-day year and all sales on credit.
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Cash $ Notes and payables $100,000
Accounts receivable Long-term debt
Inventory Common stock $100,000
Plant and equipment Retained earnings $100,000
Total assets Total liabilities and

$ shareholders’ equity $

4. Kedzie Kord Company had the following balance sheets and income statements over the
last three years (in thousands):

20X1 20X2 20X3
Cash $ 561 $ 387 $ 202
Receivables 1,963 2,870 4,051
Inventories 2,031 2,613 3,287
Current assets $ 4,555 $ 5,870 $ 7,540
Net fixed assets 2,581 4,430 4,364
Total assets $ 7,136 $10,300 $11,904
Payables $ 1,862 $ 2,944 $ 3,613
Accruals 301 516 587
Bank loan 250 900 1,050
Current liabilities $ 2,413 $ 4,360 $ 5,250
Long-term debt 500 1,000 950
Shareholder’s equity 4,223 4,940 5,704
Total liabilities and
shareholder’s equity $ 7,136 $10,300 $11,904
Sales $11,863 $14,952 $16,349
Cost of goods sold 8,537 11,124 12,016
Selling, general, and
administrative expenses 2,276 2,471 2,793
Interest 73 188 200
Profit before taxes $ 977 $ 1,169 $ 1,340
Taxes 390 452 576
Profit after taxes $ 587 $ 717 $§ 764

Using common-size and index analysis, evaluate trends in the company’s financial condi-
tion and performance.

1. The data for various companies in the same industry are as follows:

COMPANY
A B C D E F
Sales (in millions) $10 $20 $8 $5 $12 $17
Total assets (in millions) 8 10 6 2.5 4 8
Net income (in millions) 0.7 2 0.8 0.5 1.5 1

Determine the total asset turnover, net profit margin, and earning power for each of the
companies.

2. Cordillera Carson Company has the following balance sheet and income statement for
20X2 (in thousands):
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BALANCE SHEET INCOME STATEMENT
Cash $ 400 Net sales (all credit) $12,680
Accounts receivable 1,300 Cost of goods sold 8,930
Inventories 2,100 Gross profit $ 3,750
Current assets $3,800 Selling, general, and
Net fixed assets 3,320 administration expenses 2,230
Total assets $7,120 Interest expense 460
Profit before taxes $ 1,060
Accounts payable $ 320 Taxes 390
Accruals 260 Profit after taxes $ 670
Short-term loans 1,100
Current liabilities $1,680
Long-term debt 2,000
Net worth 3,440
Total liabilities and net worth $7,120

Notes: (i) current period’s depreciation is $480; (ii) ending inventory for 20X1 was $1,800.

On the basis of this information, compute (a) the current ratio, (b) the acid-test ratio,
(c) the average collection period, (d) the inventory turnover ratio, (e) the debt-to-net-worth
ratio, (f) the long-term debt-to-total-capitalization ratio, (g) the gross profit margin,
(h) the net profit margin, and (i) the return on equity.

. Selected financial ratios for RMN, Incorporated, are as follows:

20X1 20X2 20X3
Current ratio 4.2 2.6 1.8
Acid-test ratio 2.1 1.0 0.6
Debt-to-total-assets 23% 33% 47%
Inventory turnover 8.7x 5.4 3.5%
Average collection period 33 days 36 days 49 days
Total asset turnover 3.2X 2.6X 1.9x
Net profit margin 3.8% 2.5% 1.4%
Return on investment (ROI) 12.1% 6.5% 2.8%
Return on equity (ROE) 15.7% 9.7% 5.4%

a. Why did return on investment decline?

b. Was the increase in debt a result of greater current liabilities or of greater long-term

debt? Explain.

. The following information is available on the Vanier Corporation:

BALANCE SHEET AS OF DECEMBER 31, 20X6 (IN THOUSANDS)

Cash and marketable securities $500 Accounts payable
Accounts receivable Bank loan
Inventories Accruals

Current assets

Net fixed assets
Total assets

H-‘v‘-\v -‘v‘-\v -~

Current liabilities
Long-term debt
Common stock and retained earnings 3,750

Total liabilities and equity

$ 400

200
?

2,650

INCOME STATEMENT FOR 20X6 (IN THOUSANDS)

Credit sales
Cost of goods sold
Gross profit
Selling and administrative expenses
Interest expense
Profit before taxes
Taxes (44% rate)
Profit after taxes
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OTHER INFORMATION

Current ratio 3tol
Depreciation $500
Net profit margin 7%
Total liabilities/shareholders’ equity l1tol
Average collection period 45 days
Inventory turnover ratio 3tol

Assuming that sales and production are steady throughout a 360-day year, complete the

balance sheet and income statement for Vanier Corporation.

. A company has total annual sales (all credit) of $400,000 and a gross profit margin of

20 percent. Its current assets are $80,000; current liabilities, $60,000; inventories, $30,000;

and cash, $10,000.

a. How much average inventory should be carried if management wants the inventory
turnover to be 4?

b. How rapidly (in how many days) must accounts receivable be collected if management
wants to have an average of $50,000 invested in receivables? (Assume a 360-day year.)

. Stoney Mason, Inc., has sales of $6 million, a total asset turnover ratio of 6 for the year, and

net profits of $120,000.

a. What is the company’s return on assets or earning power?

b. The company is considering the installation of new point-of-sales cash registers
throughout its stores. This equipment is expected to increase efficiency in inventory
control, reduce clerical errors, and improve record keeping throughout the system. The
new equipment will increase the investment in assets by 20 percent and is expected to
increase the net profit margin from 2 to 3 percent. No change in sales is expected. What
is the effect of the new equipment on the return on assets ratio or earning power?

. The long-term debt section of the balance sheet of the Queen Anne’s Lace Corporation

appears as follows:

9'/4% mortgage bonds $2,500,000
12°s% second mortgage bonds 1,500,000
10"4% debentures 1,000,000
14'2% subordinated debentures 1,000,000

$6,000,000

If the average earnings before interest and taxes of the company is $1.5 million and all debt
is long term, what is the overall interest coverage?

. Tic-Tac Homes has had the following balance sheet statements the past four years (in
thousands):

20X1 20X2 20X3 20X4
Cash $ 214 $ 93 $ 42 $ 38
Receivables 1,213 1,569 1,846 2,562
Inventories 2,102 2,893 3,678 4,261
Net fixed assets 2,219 2,346 2,388 2,692
Total assets $5,748 $6,901 $7,954 $9,553
Accounts payable $1,131 $1,578 $1,848 $2,968
Notes payable 500 650 750 750
Accruals 656 861 1,289 1,743
Long-term debt 500 800 800 800
Common stock 200 200 200 200
Retained earnings 2,761 2,812 3,067 3,092
Total liabilities and
shareholders’ equity $5,748 $6,901 $7,954 $9,553

Using index analysis, what are the major problems in the company’s financial condition?
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9. US RepuBLic CORPORATION BALANCE SHEET, DECEMBER 31, 20X3

ASSETS LIABILITIES AND SHAREHOLDERS’ EQUITY
Cash $ 1,000,000 Notes payable, bank $ 4,000,000
Accounts receivable 5,000,000 Accounts payable 2,000,000
Inventory 7,000,000 Accrued wages and taxes 2,000,000
Fixed assets, net 17,000,000 Long-term debt 12,000,000
Preferred stock 4,000,000
Common stock 2,000,000
Retained earnings 4,000,000
Total liabilities and
Total assets $30,000,000 shareholders’ equity $30,000,000
US RepuBLIC CORPORATION STATEMENT OF INCOME AND RETAINED EARNINGS,
YEAR ENDED DECEMBER 31, 20X3
Net sales
Credit $16,000,000
Cash 4,000,000
Total $20,000,000
Cost and Expenses
Cost of goods sold $12,000,000
Selling, general, and administrative expenses 2,200,000
Depreciation 1,400,000
Interest 1,200,000 $16,800,000
Net income before taxes $ 3,200,000
Taxes on income 1,200,000
Net income after taxes $ 2,000,000
Less: Dividends on preferred stock 240,000
Net income available to common shareholders $ 1,760,000
Add: Retained earnings at 1/1/X3 2,600,000
Subtotal $ 4,360,000
Less: Dividends paid on common stock 360,000
Retained earnings 12/31/X3 $ 4,000,000
a. Fill in the 20X3 column in the table that follows.
US RepuBLic CORPORATION
INDUSTRY
RATIO 20X1 20X2 20X3 NORMS
1. Current ratio 250% 200% 225%
2. Acid-test ratio 100% 90% 110%
3. Receivable turnover 5.0x 4.5x 6.0x
4. Inventory turnover 4.0x 3.0x 4.0x
5. Long-term debt/total capitalization 35% 40% 33%
6. Gross profit margin 39% 41% 40%
7. Net profit margin 17% 15% 15%
8. Return on equity 15% 20% 20%
9. Return on investment 15% 12% 12%
10. Total asset turnover 0.9x 0.8%x 1.0x
11. Interest coverage ratio 5.5% 4.5x 5.0x

b. Evaluate the position of the company using information from the table. Cite specific

ratio levels and trends as evidence.

c. Indicate which ratios would be of most interest to you and what your decision would

be in each of the following situations:

(i)  US Republic wants to buy $500,000 worth of merchandise inventory from you,

with payment due in 90 days.

(ii) US Republic wants you, a large insurance company, to pay off its note at the bank
and assume it on a 10-year maturity basis at a current rate of 14 percent.
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(iii) There are 100,000 shares outstanding, and the stock is selling for $80 a share. The
company offers you 50,000 additional shares at this price.

Solutions to Self-Correction Problems

1. Present current ratio = $800/$500 = 1.60.
a. $700/$500 = 1.40. Current assets decline, and there is no change in current liabilities.
b. $900/$600 = 1.50. Current assets and current liabilities each increase by the same
amount.
c. $800/$500 = 1.60. Neither current assets nor current liabilities are affected.
d. $760/$540 = 1.41. Current assets decline, and current liabilities increase by the same

amount.

2. 20X1 20X2 20X3
Current ratio 1.19 1.25 1.20
Acid-test ratio 0.43 0.46 0.40
Average collection period 18 22 27
Inventory turnover 8.0 7.5 5.5
Total debt/equity 1.38 1.40 1.61
Long-term debt/total capitalization 0.33 0.32 0.32
Gross profit margin 0.200 0.163 0.132
Net profit margin 0.075 0.047 0.026
Total asset turnover 2.80 2.76 2.24
Return on assets 0.21 0.13 0.06

The company’s profitability has declined steadily over the period. As only $50,000 is added
to retained earnings, the company must be paying substantial dividends. Receivables are
growing at a slower rate, although the average collection period is still very reasonable rela-
tive to the terms given. Inventory turnover is slowing as well, indicating a relative buildup
in inventories. The increase in receivables and inventories, coupled with the fact that
shareholders’ equity has increased very little, has resulted in the total-debt-to-equity ratio
increasing to what would have to be regarded on an absolute basis as quite a high level.

The current and acid-test ratios have fluctuated, but the current ratio is not particularly
inspiring. The lack of deterioration in these ratios is clouded by the relative buildup in both
receivables and inventories, evidencing a deterioration in the liquidity of these two assets.
Both the gross profit and net profit margins have declined substantially. The relationship
between the two suggests that the company has reduced relative expenses in 20X3 in par-
ticular. The buildup in inventories and receivables has resulted in a decline in the asset
turnover ratio and this, coupled with the decline in profitability, has resulted in a sharp
decrease in the return on assets ratio.

Long-term debt _ 05 = Long-term debt
Equity ’ $200,000

Total liabilities and shareholders’ equity = $400,000

Long-term debt = $100,000

Total assets = $400,000

Sales Sales

—_—— =25=— Sales = $1,000,000
Total assets $400,000

Cost of goods sold = (1 — Gross profit margin)(Sales)
=(0.9)($1,000,000) = $900,000

Cost of goods sold _ $900,000
Inventory Inventory

Inventory = $100,000
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Receivables x 360 days
$1,000,000

=18 days

Cash + $50,000 1
$100,000

Cash = $50,000

Receivables = $50,000

Plant and equipment (plug figure on left-hand side of the balance sheet) = $200,000

122.2

BALANCE SHEET
Cash $ 50,000 Notes and payables $100,000
Accounts receivable 50,000 Long-term debt 100,000
Inventory 100,000 Common stock 100,000
Plant and equipment 200,000 Retained earnings 100,000
Total $400,000 Total $400,000
* COMMON-SIZE ANALYSIS (%) 20X1 20X2 20X3
Cash 7.9 3.8 1.7
Receivables 27.5 27.8 34.0
Inventories 284 254 276
Current assets 63.8 57.0 63.3
Net fixed assets _36.2 _43.0 _36.7
Total assets 100.0 100.0 100.0
Payables 26.1 28.6 30.4
Accruals 4.2 5.0 4.9
Bank loan _ 35 _ 87 _ 88
Current liabilities 33.8 42.3 44.1
Long-term debt 7.0 9.7 8.0
Shareholders’ equity _59.2 _48.0 _479
Total liabilities and shareholders’ equity 100.0 100.0 100.0
Sales 100.0 100.0 100.0
Cost of goods sold 72.0 74.4 73.5
Selling, general, and administrative expenses 19.2 16.5 17.1
Interest _ 0.6 _ 13 _ 1.2
Profit before taxes 8.2 7.8 8.2
Taxes _33 _3.0 _35
Profit after taxes _ 49 _ 438 _ 47
INDEX ANALYSIS (%) 20X1 20X2 20X3
Cash 100.0 69.0 36.0
Receivables 100.0 146.2 206.4
Inventories 100.0 128.7 161.8
Current assets 100.0 128.9 165.5
Net fixed assets 100.0 171.6 169.1
Total assets 100.0 144.3 166.8
Payables 100.0 158.1 194.0
Accruals 100.0 171.4 195.0
Bank loan 100.0 360.0 420.0
Current liabilities 100.0 180.7 217.6
Long-term debt 100.0 200.0 190.0
Shareholders’ equity 100.0 117.0 135.1
Total liabilities and shareholders’ equity 100.0 1443 166.8
Sales 100.0 126.0 137.8
Cost of goods sold 100.0 130.3 140.8
Selling, general, and administrative expenses 100.0 108.6 122.7
Interest 100.0 257.5 273.9
Profit before taxes 100.0 119.7 137.2
Taxes 100.0 115.9 147.7
Profit after taxes 100.0 130.2
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The common-size analysis shows that cash declined dramatically relative to other current
assets and total assets in general. Net fixed assets surged in 20X2 but then fell back as a per-
centage of the total to almost the 20X1 percentage. The absolute amounts suggest that the
company spent less than its depreciation on fixed assets in 20X3. With respect to financ-
ing, shareholders’ equity has not kept up, so the company has had to use somewhat more
debt percentage-wise. It appears to be leaning more on trade credit as a financing source
as payables increased percentage-wise. Bank loans and long-term debt also increased
sharply in 20X2, no doubt to finance the bulge in net fixed assets. The bank loan remained
about the same in 20X3 as a percentage of total liabilities and shareholders’ equity, while
long-term debt declined as a percentage. Profit after taxes slipped slightly as a percentage
of sales over the three years. In 20X2 this decline was a result of the cost of goods sold and
interest expense, as other expenses and taxes declined as a percentage of sales. In 20X3 cost
of goods sold declined as a percentage of sales, but this was more than offset by increases
in other expenses and taxes as percentages of sales.

Index analysis shows much the same picture. Cash declined faster than total assets and
current assets, and receivables increased faster than these two benchmarks. Inventories
fluctuated but were about the same percentage-wise relative to total assets in 20X3 as they
were in 20X1. Net fixed assets increased more sharply than total assets in 20X2 and then
fell back into line in 20X3. The sharp increase in bank loans in 20X2 and 20X3 and the
sharp increase in long-term debt in 20X2, along with the accompanying increases in inter-
est expenses, are evident. The percentage increases in shareholders’ equity were less than
those for total assets, so debt increased by larger percentages than for either of the other
two items. With respect to profitability, net profits increased less than sales, for the reasons

indicated earlier.
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Key Learning Points

@ Appendix: Sustainable Growth Modeling

Questions
Self-Correction Problems
Problems

Solutions to Self-Correction Problems

® Selected References

Cobjoctives § X |

After studying Chapter 7, you should be able to:

@ Explain the difference between the flow of funds
(sources and uses of funds) statement and the
statement of cash flows — and understand the
benefits of using each.

® Define “funds,” and identify sources and uses
of funds.

® Create a sources and uses of funds statement,
make adjustments, and analyze the final results.

® Describe the purpose and content of the state-
ment of cash flows as well as implications that
can be drawn from it.

® Prepare a cash budget from forecasts of sales,
receipts, and disbursements — and know why
such a budget should be flexible.

® Develop forecasted balance sheets and income
statements.

® Understand the importance of using prob-
abilistic information in forecasting financial
statements and evaluating a firm’s condition.
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Forecasting is very difficult, especially if it is about the future.

—ANONYMOUS

The second portion of our examination of the tools of financial analysis and planning deals
with the analysis of funds flows and cash flows and with financial forecasting. A flow of funds
statement (also known as a sources and uses of funds statement or a statement of changes in
financial position) is a valuable aid to a financial manager or a creditor in evaluating the uses
of funds by a firm and in determining how the firm finances those uses. In addition to study-
ing past flows, the financial manager can evaluate future flows by means of a funds statement
based on forecasts. Until 1989, all US corporate annual reports were required to present a
flow of funds statement in addition to a balance sheet and income statement. The cash flow
statement now officially replaces the flow of funds statement in annual reports. The purpose
of the cash flow statement is to report a firm’s cash inflows and outflows — not its flow of funds
— segregated into three categories: operating, investing, and financing activities. Although this
statement certainly serves as an aid for analyzing cash receipts and disbursements, important
current period investing and financing noncash transactions are omitted. Therefore the
analyst will still want to prepare a flow of funds statement in order to more fully understand
the firm’s funds flows.

Another major tool, the cash budget, is indispensable to the financial manager in deter-
mining the short-term cash needs of the firm and, accordingly, in planning its short-term
financing. When cash budgeting is extended to include a range of possible outcomes, the
financial manager can evaluate the business risk and liquidity of the firm and plan for a real-
istic margin of safety. The financial manager can adjust the firm’s liquidity cushion, rearrange
the maturity structure of its debt, arrange a line of credit with a bank, or do some combina-
tion of the three.

The preparation of forecast balance sheets and income statements enables the financial
manager to analyze the effects of various policy decisions on the future financial condition
and performance of the firm. Such statements may derive from the cash budget or be based
on past or projected financial ratios and/or other assumptions. We examine each of these
tools in turn.

The final method of analysis, contained in an Appendix to this chapter, involves sustain-
able growth modeling. Here we determine whether the sales growth objectives of the company
are consistent with its operating efficiency and with its financial ratios. This powerful tool of
analysis allows us to simulate the likely effects of changes in target ratios when we move from
a steady-state environment.

Cash budgeting, the preparation of forecast statements, and even sustainable growth
modeling are made easier through use of a computer spreadsheet program. Such programs
are readily available for financial analysis and planning.

The financial manager makes decisions to ensure that the firm has sufficient funds to meet
financial obligations when they are due and to take advantage of investment opportunities. To
help the analyst appraise these decisions (made over a period of time), we need to study the
firm’s flow of funds. By arranging a company’s flow of funds in a systematic fashion, the
analyst can better determine whether the decisions made for the firm resulted in a reasonable
flow of funds or in questionable flows, which warrant further inspection.



Flow of funds
statement A summary
of a firm’s changes in
financial position from
one period to another;
it is also called a
sources and uses of
funds statement or a
statement of changes
in financial position.
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e Alternative “Funds” Definitions

Just what do we mean by “funds”? The first definition that comes to mind is that funds are
cash (and cash equivalents). So defined, we should be concerned with transactions that affect
the cash accounts. These transactions, affecting inflows and outflows of cash, are extremely
important (and, in fact, help to explain the prominence afforded the statement of cash flows).
But defining funds as cash is somewhat limiting. A flow of funds analysis in which funds are
defined strictly as cash would fail to consider transactions that did not directly affect “cash,”
and these transactions could be critical to a complete evaluation of a business. Major end-of-
period purchases and sales on credit, the acquisition of property in exchange for stock or
bonds, and the exchange of one piece of property for another are just a few examples of
transactions that would not be reported on a totally cash-based flow of funds statement.
Broadening our conception of funds to include all of the firm’s investments and claims
(against those investments) allows us to capture all of these transactions as both sources and
uses of funds.

Accepting “investments and claims” as our definition of funds, we turn our attention to the
firm’s balance sheet. The balance sheet is a statement of financial position (or “funds posi-
tion”). On it we have arrayed all of the firm’s investments (assets) and claims (liabilities and
shareholders’ equity) against these investments by creditors and by the owners. The firm’s
flow of funds therefore comprises the individual changes in balance sheet items between two
points in time. These points conform to beginning and ending balance sheet dates for what-
ever period of examination is relevant — a quarter, a year, or five years. The differences in the
individual balance sheet account items represent the various “net” funds flows resulting from
decisions made by management during the period.

oo note §

Balance sheet = Stock of funds
Changes in balance sheet items = “Net” flow of funds

We must emphasize that the flow of funds statement portrays net rather than gross changes
between two comparable balance sheets at different dates. For example, gross changes might
be thought to include all changes that occur between two statement dates, rather than the
sum of these changes — the net change as defined. Although an analysis of the gross funds flow
of a firm over time would be much more revealing than an analysis of net funds flow, we are
usually constrained by the financial information available — namely, the basic financial state-
ments. Though generally taking a broad view of funds, resulting funds statements will often
focus on the firm’s change in cash position over a period of time or its change in net working
capital (current assets minus current liabilities). As you will see, our funds flow statement will
ultimately focus on the firm’s change in cash.

® What Are Sources? Uses?

We prepare a basic, bare-bones funds statement by (1) determining the amount and direction
of net balance sheet changes that occur between two balance sheet dates, (2) classifying net
balance sheet changes as either sources or uses of funds, and (3) consolidating this informa-
tion in a sources and uses of funds statement format. In the first of these steps, we simply place
one balance sheet beside the other, compute the changes in the various accounts, and note the
direction of change — an increase (+) or decrease (—) in amount. In step 2, each balance sheet
item change is classified as either a source or use of funds, as follows:
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oo note §

Sources of Funds

® Any decrease (—) in an asset item

® Any increase (+) in a claim item (i.e., a

liability or shareholders’ equity item)

For example, a reduction in inventory (an asset) would be a source of funds, as would an
increase in short-term loans (a claim). An increase in accounts receivable (assets) would be a
use of funds, and a reduction in shareholders’ equity (claims) — through, for example, a share
repurchase — would also be a use of funds.

Table 7.1 walks us through the first two steps necessary to produce a funds statement for
the Aldine Manufacturing Company, our example in the preceding chapter. The amount
and direction of balance sheet changes are determined. Notice that total sources of funds
($263,000) equals total uses of funds ($263,000). Because total sources must always equal

total uses, it provides a check on our work.

Uses of Funds

@ Any increase (+) in an asset item

® Any decrease (—) in a claim item (i.e., a
liability or shareholders’ equity item)

Aldine Manufacturing
Company balance
sheets (in thousands)

172

MARCH 31 DIRECTION CERGIEY
ASSETS 20X2 20X1 OF CHANGE  Sourcks UsEs
Cash $ 178 $ 175 + $ 3
Accounts receivable 678 740 — $62
Inventories, at lower of cost or
market 1,329 1,235 + 94
Prepaid expenses 21 17 i 4
Accumulated tax prepayments 35 29 + 6
Current assets $2,241 $2,196 N/A
Fixed assets at cost 1,596 1,538 N/A
Less: Accumulated depreciation (857) (791) N/A
Net fixed assets $ 739 $ 747 - 8
Investment, long term 65 - + 65
Other assets, long term 205 205 - -
Total assets $3,250  $3,148
LIABILITIES AND SHAREHOLDERS’ EQUITY
Bank loans and notes payable $ 448 $ 356 4k 92
Accounts payable 148 136 + 12
Accrued taxes 36 127 - 91
Other accrued liabilities 191 164 + 27
Current liabilities $ 823 $ 783 N/A
Long-term debt 631 627 1 4
Shareholders’ equity
Common stock, $1 par value 421 421 = =
Additional paid-in capital 361 361 - -
Retained earnings 1,014 956 + 58
Total shareholders’ equity $1,796  $1,738 . N/A
Total liabilities and
shareholders’ equity $3,250  $3,148 $263 $263

Note: N/A = not applicable; we do not focus here on changes in subtotals or the components of “net

fixed assets.”
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Aldine Manufacturing
Company “basic”
sources and uses of
funds statement for
March 31, 20X1 to
March 31, 20X2 (in
thousands)

SOURCES USES

Increase, retained earnings $ 58

Decrease, net fixed assets 8

Decrease, accounts receivable 62 Increase, inventories $ 94

Increase, bank loans 92 Increase, prepaid expenses 4

Increase, accounts payable 12 Increase, tax prepayments 6

Increase, other accruals 27 Increase, long-term investment 65

Increase, long-term debt 4 Decrease, accrued taxes 91
_ Increase, cash _3
$263 $263

Crie-ie J

The following device should help you to remember what constitutes a source or use of

funds:

The letters labeling the box stand for Uses, Sources, Assets, and Liabilities
(broadly defined). The pluses (minuses) indicate increases (decreases) in S | — [ +
assets or liabilities. You might find it easier to remember the order of the ul +
letters by thinking — United States of America, Lucille.

Once all sources and uses are computed, they may be arranged in statement form so that
we can analyze them better. Table 7.2 shows a “basic” sources and uses of funds statement for
the Aldine Manufacturing Company for the fiscal year ended March 31, 20X2.

m Is an increase in cash a source or use of funds?

Answer One’s first inclination is to answer, “a source.” But, if you did, you would be wrong.

Remember, because cash is an asset, if it increases, it is (by definition) a use. The real
source might have been increased borrowing that could have gone to increase inventory
but instead went to increase the cash account.

e Adjustments

Although we could begin to analyze our “basic” sources and uses statement right now, a few
minor adjustments will provide us with an even more useful statement with which to work.
We will want to better explain the change in retained earnings and that in net fixed assets. We
purposely separated these two items from all the rest in Table 7.2. Once we give a more
detailed explanation of these two net changes, the rest of Table 7.2 will remain virtually
untouched.
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oo note §

But to adjust these two items, we will have to go beyond the firm’s balance sheets and get some
additional information from the firm’s statement of earnings, see Table 6.2 in Chapter 6.

Recognize Profits and Dividends. So far our funds statement reflects only the net change
in the retained earnings account. Profits earned and dividends paid have netted out to pro-
duce this figure. The individual components are important funds flows and need to be shown
separately, however. Making use of the firm’s earnings statement to get the needed figures, we
simply delete the net change in retained earnings and substitute its components in our funds
statement — net profit as a source of funds and cash dividends as a use of funds.

Source: Net profit $201
Less Use: Cash dividends 143
(Net) Source: Increase, retained earnings $ 58

Giving individual recognition to profits (or losses) and dividends paid provides important
added funds detail with a minimum of effort.

Recognize Depreciation and Gross Change in Fixed Assets. Depreciation is a book-
keeping entry that allocates the cost of assets against income but does not involve any move-
ment of capital. This noncash expense actually helps conceal the full operating funds flow
from us. What we really want to know is something called funds provided by operations —
something usually not expressed directly on the income statement. To find it, we must add
back depreciation to net profit." We should keep in mind that depreciation does not really
create funds; funds are generated from operations. But we need to add it back to net income
to reverse the effect of the accounting entry that originally removed it. So although we will list
depreciation as a source under net income, it is there more as a reversing entry than as a real
source of funds in its own right.

Besides helping us derive funds provided by operations, adding back depreciation as a source
of funds allows us to explain the gross additions (or reductions) to fixed assets as opposed to
merely the change in net fixed assets. First, we need the change in net fixed assets from the
“basic” sources and uses statement (Table 7.2). Then we need to retrieve the depreciation
figure found on Aldine’s earnings statement (Table 6.2 in Chapter 6). From this data we
compute gross additions (or reductions) to fixed assets in the following manner:

Gross additions ~_ Increase (decrease) Depreciation

to fixed assets ~  in net fixed assets during period (7.1)

Therefore, for Aldine we have (in thousands)
Gross additions to fixed assets = -$8 + $112 = $104

So we conclude:

Source: Depreciation $112
Less Use: Additions to fixed assets 104
(Net) Source: Decrease, net fixed assets $ 8

Once depreciation is added to the funds statement as a source and additions to fixed assets
is shown as a use, we can remove the change in net fixed assets because it is no longer needed.
The decrease in net fixed assets of $8,000 has been more fully explained as being the net result
of the addition of $104,000 in new assets and depreciation charges of $112,000.

'Amortization expense and any change in deferred taxes would also be added back to net profit in order to establish
funds provided by operations. However, Aldine does not have these accounts.
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Aldine Manufacturing
Company sources and
uses of funds
statement for March
31, 20X1 to March
31, 20X2 (in
thousands)

SOURCES USES

Funds provided by operations
Net profit $201 Dividends $143
Depreciation 112 Additions to fixed assets 104
Decrease, accounts receivable 62 Increase, inventories 94
Increase, bank loans 92 Increase, prepaid expenses 4
Increase, accounts payable 12 Increase, tax prepayments 6
Increase, other accruals 27 Increase, long-term investment 65
Increase, long-term debt 4 Decrease, accrued taxes 91
. Increase, cash _ 3
$510 $510

Table 7.3 shows a finalized sources and uses of funds statement for the Aldine Company.
When we compare it with Table 7.2, the funds statement based solely on balance sheet changes,
we see that changes in two balance sheet items — retained earnings and net fixed assets — have
been replaced by their earnings-statement-derived components. And, as a result of this full
explanation, the sources and uses totals, though still in balance, have increased to $510,000.

e Analyzing the Sources and Uses of Funds Statement

In Table 7.3 we see that the principal uses of funds for the 20X2 fiscal year were dividends,
additions to fixed assets, increases in inventories and long-term investment, and a sizable
decrease in taxes payable. These were financed primarily by funds provided by operations,
a decrease in accounts receivable, and an increase in bank loans. Also of note is the fact that
the firm has increased its cash balance by $3,000. In a sources and uses of funds analysis, it
is useful to place cash dividends opposite net profits and additions to fixed assets opposite
depreciation. Doing this allows the analyst to easily evaluate both the amount of the dividend
payout and the net increase (decrease) in fixed assets.

In Aldine’s case, having the source of dividend payment being net profit rather than an
increase in debt or a decrease in fixed assets is a healthy sign. However, having more of the
firm’s assets worn away (depreciated) rather than replaced (through additions) may not be
such a good sign. The difference for now is small, but this could pose a problem if allowed to
continue and grow.

Implications of Funds Statement Analysis. The analysis of funds statements gives us
insight into the financial operations of a firm that will be especially valuable to you if you
assume the role of a financial manager examining past and future expansion plans of the firm
and their impact on liquidity. Imbalances in the uses of funds can be detected and appropri-
ate actions taken. For example, an analysis spanning the past several years might reveal a
growth in inventories out of proportion to the growth of other assets or with sales. Upon
analysis, you might find that the problem was due to inefficiencies in inventory manage-
ment. Thus a funds statement alerts you to problems that you can analyze in detail and take
proper actions to correct.

Another use of funds statements is in the evaluation of the firm’s financing. An analysis of
the major sources of funds in the past reveals what portions of the firm’s growth were financed
internally and externally. In evaluating the firm’s financing, you will want to evaluate the ratio
of dividends to earnings relative to the firm’s total need for funds.

Funds statements are also useful in judging whether the firm has expanded at too fast a rate
and whether the firm’s financing capability is strained. You can determine whether trade
credit from suppliers (accounts payable) has increased out of proportion to increases in cur-
rent assets and to sales. If trade credit has increased at a significantly faster rate, you would
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Accounting Statement of Cash Flows

Statement of cash
flows A summary of
a firm’s cash receipts
and cash payments
during a period of
time.
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wish to evaluate the consequences of increased slowness in trade payments on the credit
standing of the firm and its ability to finance in the future. It is also revealing to analyze the
mix of short- and long-term financing in relation to the funds needs of the firm. If these needs
are primarily for fixed assets and permanent increases in current assets, you might be dis-
turbed if a significant portion of total financing came from short-term sources.

An analysis of a funds statement for the future will be extremely valuable to you as the
financial manager in planning intermediate- and long-term financing of the firm. It reveals
the firm’s total prospective need for funds, the expected timing of these needs, and their
nature — that is,whether the increased investment is primarily for inventories, fixed assets, and
so forth. Given this information, along with the expected changes in trade payables and the
various accruals, you can arrange the firm’s financing more effectively. In addition, you can
determine the expected closing cash position of the firm simply by adjusting the beginning
cash balance for the change in cash reflected on the projected sources and uses statement.
In essence, the projected change in cash is a residual. Alternatively, you can forecast future
cash positions of the firm through a cash budget, where direct estimates of the future cash
flows are made.

The purpose of the statement of cash flows is to report a firm’s cash inflows and outflows,
during a period of time, segregated into three categories: operating, investing, and financing
activities. This statement is required under Statement of Financial Accounting Standards
(SFAS) No. 95. When used with the information contained in the other two basic financial
statements and their related disclosures, it should help the financial manager to assess and
identify

@ a company’s ability to generate future net cash inflows from operations to pay debts,
interest, and dividends

@ a company’s need for external financing
o the reasons for differences between net income and net cash flow from operating activities

o the effects of cash and noncash investing and financing transactions.

e Content and Alternative Forms of the Statement

The statement of cash flows explains changes in cash (and cash equivalents, such as Treasury
bills) by listing the activities that increased cash and those that decreased cash. Each activity’s
cash inflow or outflow is segregated according to one of three broad category types: operat-
ing, investing, or financing activity. Table 7.4 lists the activities found most often in a typical
statement of cash flows grouped according to the three required major categories.

The cash flow statement may be presented using either a “direct method” (which is encour-
aged by the Financial Accounting Standards Board because it is easier to understand) or an
“indirect method” (which is likely to be the method followed by a good majority of firms
because it is easier to prepare). Making use of both methods, alternative cash flow statements
for the Aldine Manufacturing Company are presented in Table 7.5. (In addition, we share
with you a worksheet — Table 7.6 — that we used to determine some of the operating activity

*The cash flow statement’s biggest shortcoming is that important current period noncash transactions that may affect
cash flow in future periods are omitted from the statement itself. For example, obtaining an asset by entering a cap-
ital lease would not be reported on a cash flow statement but would appear on a sources and uses statement. Only
through disclosures (notes) to the financial statements and the preparation of a funds statement will users be able to
round out the cash flow statement to get an understanding of the full scope of a company’s investing and financing
transactions.
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Operating, investing,
and financing
activities

CASH INFLOWS AND OUTFLOWS*

EXPLANATION

Operating Activities
Cash Inflows

From sales of goods or services

From returns on loans (interest income) and

equity securities (dividend income)**

Cash Outflows

To pay suppliers for inventory

To pay employees for services

To pay lenders (interest)**

To pay government for taxes

Shows impact of transactions not defined

as investing or financing activities. These
cash flows are generally the cash effects

of transactions that enter into the
determination of net income. Thus, we see
items that not all statement users might think
of as “operating” flows — items such as
dividends and interest received, as well as
interest paid.

To pay other suppliers for other operating

expenses
Investing Activities
C a‘;h ILf{g s Shows impact of buying and selling fixed
From sale of fixed assets (property, plant, assets and debt or equity securities of other
. entities.
equipment)

From sale of debt or equity securities (other
than cash equivalents) of other entities
Cash Outflows
To acquire fixed assets (property, plant,
equipment)
To purchase debt or equity securities of
other entities

Financing Activities
Cash Inflows
From borrowing
From the sale of the firm’s own equity securities
Cash Outflows
To repay amounts borrowed (principal)
To repurchase the firm’s own equity securities
To pay shareholders dividends

Shows impact of all cash transactions with
shareholders and the borrowing and repaying
transactions with lenders.

*These inflows and outflows are typical for a nonfinancial firm and are classified according to the
operating, investing, and financing activity definitions of SFAS No. 95.

**Tt would seem logical to classify interest and dividends “received” as investing inflows, whereas
interest “paid” certainly looks like a financing outflow. In fact, three out of seven Financial
Accounting Standards Board members dissented from classifying interest and dividends received and
interest paid as cash flows from operating activities — but the majority ruled.

cash flows required under the direct method. Hopefully, this will help remove any confusion
concerning where those particular cash-flow figures originated.)

The only difference between the direct and indirect methods of presentation concerns
the reporting of operating activities; the investing and financing activity sections would be
identical under either method. Under the direct method, operating cash flows are reported
(directly) by major classes of operating cash receipts (from customers) and payments (to
suppliers and employees). A separate (indirect) reconciliation of net income to net cash flow
from operating activities must be provided. (For the Aldine Company, this reconciliation
appears in Table 7.5 as the last section of the statement of cash flows in Frame A.) This
reconciliation starts with reported net income and adjusts this figure for noncash income
statement items and related changes in balance sheet items to determine cash provided by
operating activities.

Do the figures used in the reconciliation in Frame A of Table 7.5 look familiar? They
should. They consist of the firm’s “funds provided by operations” plus all of Aldine’s balance

177



Part 3 Tools of Financial Analysis and Planning

1115050 Alternative cash flow statements showing direct versus indirect methods

DIRECT METHOD

ALDINE MANUFACTURING COMPANY
STATEMENT OF CASH FLOWS
FOR THE YEAR ENDED MARCH 31, 20X2
(IN THOUSANDS)

INDIRECT METHOD
FrRAME
B ALDINE MANUFACTURING COMPANY
STATEMENT OF CASH FLOWS

FOR THE YEAR ENDED MARCH 31, 20X2
(IN THOUSANDS)

CASH FLOW FROM OPERATING ACTIVITIES

Cash received from customers® $4,054
Cash paid to suppliers and employees® (3,539)
Interest paid (85)
Taxes paid® 211)
Net cash provided (used) by operating activities $ 219
CASH FLOW FROM INVESTING ACTIVITIES
Additions to fixed assets $ (104)
Payment for long-term investment (65)
Net cash provided (used) by investing activities $ (169)
CASH FLOW FROM FINANCING ACTIVITIES
Increase in short-term borrowings $ 92
Additions to long-term borrowing 4
Dividends paid (143)
Net cash provided (used) by financing activities $ (47)
Increase (decrease) in cash $ 3

Cash, March 31, 20X1 175
Cash, March 31, 20X2 $ 178

Supplementary Schedule: A reconciliation of

net income to net cash provided by operating activities
Net income $ 201
Depreciation 112
Cash provided (used) by current assets and

operating-related current liabilities

Decrease, accounts receivable 62
Increase, inventories (94)
Increase, prepaid expenses (4)
Increase, tax prepayments (6)
Increase, accounts payable 12
Decrease, accrued taxes (91)
Increase, other accrued liabilities 27
Net cash provided (used) by operating
activities $ 219

CASH FLOW FROM OPERATING ACTIVITIES
Net income $ 201
Depreciation 112
Cash provided (used) by current assets and

operating-related liabilities

Decrease, accounts receivable 62
Increase, inventories (94)
Increase, prepaid expenses (4)
Increase, tax prepayments (6)
Increase, accounts payable 12
Decrease, accrued taxes (91)
Increase, other accrued liabilities _ 27
Net cash provided (used) by operating
activities $ 219

CASH FLOW FROM INVESTING ACTIVITIES

Additions to fixed assets $(104)
Payment for long-term investment _ (65)
Net cash provided (used) by investing
activities $(169)
CASH FLOW FROM FINANCING ACTIVITIES
Increase in short-term borrowings $ 92
Additions to long-term borrowing 4
Dividends paid $(143)
Net cash provided (used) by financing
activities $ (47)
Increase (decrease) in cash $ 3
Cash, March 31, 20X1 _ 175
Cash, March 31, 20X2 $ 178
Supplemental cash-flow disclosures
Interest paid $ 85
Taxes paid* 211

*b<See Table 7.6 (Worksheet for preparing statement of cash flows) for details.

sheet changes in current assets and current liabilities except for the changes in cash and bank
loans. All of these figures can be found on the finalized sources and uses statement for Aldine,
Table 7.3. The need for the figures used in the reconciliation provides another reason why we

cannot simply forget about the “replaced” sources and uses statement.

Under the indirect method shown in Frame B of Table 7.5, the reconciliation of net income
to net cash flow from operating activities moves up to replace the direct method’s operating
activity cash-flow section. In effect, then, the indirect method is just a reduced version of the

direct method of presentation.
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Aldine Manufacturing
Company worksheet
for preparing
statement of cash
flows (in thousands)

Sales $3,992
+(=) Decrease (increase) in accounts receivable 62
= Cash received from customers® $4,054
Cost of goods sold (minus depreciation for the year) $2,568
+(=) Increase (decrease) in inventory 94
+(=) Decrease (increase) in accounts payable (12)
+(=) Increase (decrease) in prepaid expenses 4
Selling, general, and administrative expenses 912
+(-) Decrease (increase) in other accrued liabilities 27)
= Cash paid to suppliers and employees® $3,539
Income taxes (federal and state) $ 114
+(-) Increase (decrease) in accumulated tax prepayments 6
+(=) Decrease (increase) in accrued taxes 91
= Taxes paid* $ 211

*b<See Statement of Cash Flows for the year ended March 31, 20X2.

e Analyzing the Statement of Cash Flows

In Table 7.5 we see that while Aldine’s reported net income for 20X2 was $201,000, its cash
flow from operating activities was $219,000. Interestingly, the company spent $169,000 —
slightly more than 75 percent of its entire operating cash flow — on new fixed assets and long-
term investments. (Only the additions to fixed assets, however, would seem to be a recurring
annual expenditure.) This left only $50,000 of operating cash flow to cover dividend payments
of $143,000. Increased borrowings, mostly short term, provided the additional financing to
cover dividend payments and provide for a small increase in cash and cash equivalents. When
we consider that about half of Aldine’s operating cash flow goes to replace depreciating assets,
the firm’s ability to maintain its current dividend seems to depend on its ability to continue
to borrow funds. We may, therefore, be witnessing a signal that the firm will be encountering
difficulty in maintaining its current dividend into the future.

From the reconciliation (net income to net cash provided by operating activities) section
in Frame A of Table 7.5, we see that a decrease in receivables helped increase cash provided
by operating activities, while an increase in inventories and a large decrease in taxes payable
helped use up cash from operations. You may have noticed by now that the cash flow state-
ment gives you much of the same information as gathered from an analysis of the sources
and uses of funds statement. However, with the direct method of cash-flow presentation,
you do get some added details not necessarily derivable from an analysis of simple balance
sheet changes.

Implications of Cash Flow Statement Analysis. A major benefit of the statement of cash
flows (especially under the direct method) is that the user gets a reasonably detailed picture
of a company’s operating, investing, and financing transactions involving cash. This three-
part breakdown of cash flow aids the user in assessing the company’s current and potential
future strengths and weaknesses. Strong internal generation of operating cash, over time,
would be considered a positive sign. Poor operating cash flow should prompt the analyst to
check for unhealthy growth in receivables and/or inventory. Even strong operating cash flow,
however, is not enough to ensure success. Statement users need to see the extent to which
operating cash is funding needed investments, debt reductions, and dividends. Too much
reliance on external financing sources to meet recurring needs may be a danger signal. In
short, the cash flow statement is a rich source of information. The difficulty with this state-
ment (as with the other financial statements) is that it must be used in conjunction with other
statements and disclosures in order to attain any real depth of understanding.
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Cash-Flow Forecasting

Dot-com A company
with a strong Internet
presence that
conducts much or

all of its business
through its website.
The name itself refers
to the period (dot)
followed by the
abbreviation of the
commercial domain
(.com) at the end of
an e-mail or web
address; also called
dotcom or dot.com.

Cash budget A
forecast of a firm’s
future cash flows
arising from
collections and
disbursements,
usually on a monthly
basis.
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The signs (positive or negative) of a firm’s net cash provided (used) by operating,
investing, and financing activities form a particular cash-flow pattern. What type of
pattern(s) should we “generally” expect to find?

For a healthy, growing firm “generally” expect:

@ Positive cash flow from operating activities;
e Negative cash flow from investing activities;

® Positive or negative cash flow from financing activities (which may move back and
forth over time).

Cash-flow forecasting can take on critical importance for a firm. Many dot-com start-ups
found out to their dismay that their business venture was over when their cash was unex-
pectedly used up. Even for firms with lots of cash coming in, a missed cash-flow forecast may
mean that money sits idle not earning a return.

At the core of any good cash-flow forecasting system, you find the cash budget. A cash
budget is arrived at through a projection of future cash receipts and cash disbursements of the
firm over various intervals of time. It reveals the timing and amount of expected cash inflows
and outflows over the period studied. With this information, the financial manager is better
able to determine the future cash needs of the firm, plan for the financing of these needs, and
exercise control over the cash and liquidity of the firm. Though cash budgets may be prepared
for almost any interval of time, monthly projections for a year are most common. This enables
analysis of seasonal variations in cash flows. When cash flows are volatile, however, weekly
projections may be necessary.

® The Sales Forecast

The key to the accuracy of most cash budgets is the sales forecast. This forecast can be based
on an internal analysis, an external one, or both. With an internal approach, sales representa-
tives are asked to project sales for the forthcoming period. The product sales managers screen
these estimates and consolidate them into sales estimates for product lines. The estimates for
the various product lines are then combined into an overall sales estimate for the firm. The
basic problem with an internal approach is that it can be too myopic. Often, significant trends
in the economy and in the industry are overlooked.

For this reason, many companies use an external analysis as well. With an external
approach, economic analysts make forecasts of the economy and of industry sales for several
years to come. They may use regression analysis to estimate the association between industry
sales and the economy in general. After these basic predictions of business conditions and
industry sales, the next step is to estimate market share by individual products, prices that are
likely to prevail, and the expected reception of new products. Usually, these estimates are
made in conjunction with marketing managers, even though the ultimate responsibility
should lie with the economic forecasting department. From this information, an external sales
forecast can be prepared.

When the internal sales forecast differs from the external one, as it is likely to do, a com-
promise must be reached. Past experience will show which of the two forecasts is likely to be
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How do I make sense of the Statement of Cash
QFlows?

Let’s say that Otis the postal carrier has just delivered

the investor’s package you requested from Coca-
Cola. You've been thinking of buying stock in Coke but,
good Fool that you are, you want to research it first. You
flip through the glossy photos of happy people drinking
Coke. Then you bear down and scrutinize the three main
financial statements. The easiest of the three statements
is the income statement, which shows how much money
the company made over the last year. Next up is the
balance sheet, revealing how much cash, inventories
and debt Coke has. The third and most complex of all
financial statements is the statement of cash flows.

The cash flow statement shows how much money
Coke is really making, as it works through operations,
makes investments, and borrows money. It breaks cash
inflows and outflows into three categories: operations,
investments, and financing. Some operating activities

include purchases or sales of supplies and changes in
payments expected and payments due. Investing activ-
ities include the purchase or sale of equipment, plants,
property, companies, and securities like stocks or bonds.
Financing activities include issuing or repurchasing stock
and issuing or reducing debt.

If the bottom-line number is positive, the company is
“cash flow positive.” That’s a good thing. But it’s not the
only thing you should look at on this statement. Check to
see where most of the moolah is coming from. You’d
rather see more greenbacks generated from operations
than financing. Examine the various line items and see
how they have changed over past years.

For example, under financing activities, Coke’s “pay-
ments of debt” jump from $212 million in 1995 to $751
million in 1997. This shows the firm increasingly paying
off debt. In each of the last few years, Coke has repur-
chased more than $1 billion dollars’ worth of its own
stock. Coke is actively increasing its stock share value
by reducing the number of shares outstanding. “Net
cash provided by operating activities” in 1997 is a hefty
$4.03 billion, about eight times more than was needed
for investing activities. This is where the money to pay
down debt and buy back stock came from.

Scouring the cash flow statement can be profitable.

Source: The Motley Fool (www.fool.com). Reproduced with the permission of The Motley Fool.

more accurate. In general, the external forecast should serve as a foundation for the final
sales forecast, often modified by the internal forecast. A final sales forecast based on both
internal and external analyses is usually more accurate than either an internal or an external
forecast by itself. The final sales forecast should be based on prospective demand, not
modified initially by internal constraints, such as physical capacity. The decision to remove
these constraints will depend on the forecast. The value of accurate sales forecasts cannot
be overestimated because most of the other forecasts, in some measure, are based on ex-
pected sales.

e Collections and Other Cash Receipts

The sales forecast out of the way, the next job is to determine the cash receipts from these
sales. For cash sales, cash is received at the time of the sale; for credit sales, the receipts
come later. How much later depends on the billing terms, the type of customer, and the credit
and collection policies of the firm. Pacific Jams Company offers terms of “net 30,” meaning
that payment is due within 30 days after the invoice date. Also assume that, in the company’s
experience, an average of 90 percent of receivables are collected one month from the date of
sale and the remaining 10 percent are collected two months from sale date if no bad-debt
losses occur. Moreover, on the average, 10 percent of total sales are cash sales.

If the sales forecasts are those shown in Frame A of Table 7.7, we can compute a schedule
of the expected sales receipts based on the foregoing assumptions. This schedule appears as
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Schedules of
projected sales and
collections for January
to June (in thousands)
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NOV. DEC. JAN. FEB. MAR. APR. MAY JUNE

Frame A: Sales

Credit sales, 90% $270.0 $315.0 $225.0 $180.0 $225.0 $270.0 $315.0 $342.0
Cash sales, 10% 30.0 35.0 25.0 20.0 25.0 30.0 35.0 38.0
Total sales, 100% $300.0 $350.0 $250.0 $200.0 $250.0 $300.0 $350.0 $380.0
Frame B: Cash Collections

Cash sales, this month $ 250 $ 200 $ 250 $ 300 $ 350 $ 38.0
90% of last month’s

credit sales 283.5  202.5 162.0 202.5 243.0  283.5
10% of 2-month-old

credit sales 27.0 31.5 22.5 18.0 22.5 27.0
Total sales receipts $355.5 $254.0 $209.5 $250.5 $300.5 $348.5

Frame B in Table 7.7. For January, we see that total sales are estimated to be $250,000, of
which $25,000 are cash sales. Of the $225,000 in credit sales, 90 percent, or $202,500, is
expected to be collected in February, and the remaining 10 percent, or $22,500, is expected to
be collected in March. Similarly, collections in other months are estimated according to the
same percentages. The firm should be ready, however, to change its assumptions with respect
to collections when there is an underlying shift in the payment habits of its customers.

From this example, it is easy to see the effect of a variation in sales on the magnitude and
timing of cash receipts, all other things held constant. For most firms there is a degree of
correlation between sales and collection experience. In times of recession and sales decline the
average collection period is likely to lengthen, and bad-debt losses are likely to increase. Thus
the collection experience of a firm may reinforce a decline in sales, magnifying the downward
impact on total sales receipts.

Cash receipts may arise from the sale of assets, as well as from product sales. If Pacific Jams
intends to sell $40,000 of fixed assets in February, total cash receipts that month would be
$294,000. For the most part, the sale of assets is planned in advance and easily predicted for
purposes of cash budgeting. In addition, cash receipts may arise from external financing as
well as investment income.

@ Cash Disbursements

Next comes a forecast of cash disbursements. Given the sales forecast, management may
choose to gear production closely to seasonal sales, to produce at a relatively constant rate
over time, or to have mixed production strategy.

Production Outlays. Once a production schedule has been established, estimates can be
made of the needs for materials, labor, and additional fixed assets. As with receivables, there
is a lag between the time a purchase is made and the time of actual cash payment. If suppliers
give average billing terms of “net 30” and the firm’s policy is to pay its bills at the end of this
period, there is approximately a one-month lag between a purchase and the payment. If the
production program of Pacific Jams calls for the manufacture of goods in the month preced-
ing forecasted sales, we might have a schedule of disbursements for purchases and operat-
ing expenses like that in Table 7.8. As we see, there is a one-month lag between the time of
purchase and the payment for the purchase. As with the collection of receivables, payment
for purchases can be lagged for other average payable periods. The setup is similar to that
illustrated for collections. With a computer-based spreadsheet program, it is an easy matter
to set up a lagged disbursement schedule (and a lagged collections schedule as well).

Wages are assumed to vary with the amount of production — but not perfectly. Generally,
wages are more stable over time than are purchases. When production dips slightly, workers



7 Funds Analysis, Cash-Flow Analysis, and Financial Planning

Schedule of projected

disbursements for
purchases and
operating expenses
for January to June
(in thousands)

DEC. JAN. FEB. MAR. APR. MAY JUNE
Frame A: Purchases $100 $ 80 $100 120 140 150 $150

Frame B: Cash Disbursements for
Purchases and Operating Expenses

100% of last month’s purchases $100 $ 80  $100 $120  $140 $150
Wages paid 80 80 90 90 95 100
Other expenses paid 50 50 50 50 50 50

Total disbursements for
purchases and operating
expenses 230
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Schedule of
projected total cash
disbursements for
January to June

(in thousands)

JAN. FEB. MAR. APR. MAY JUNE

Total disbursements for purchases

and operating expenses $230 $210 $240 $260 $285 $300
Capital expenditures 150 50
Dividend payments 20 20
Income taxes _ 30 - - 30 o -
Total cash disbursements $260 360 $310 $290 $285 $320

are usually not laid off. When production picks up, labor becomes more efficient with
relatively little increase in total wages. Only after a certain point is overtime work required or
are new workers needed to meet the increased production schedule. Other expenses include
general, administrative, and selling costs; property taxes; interest; power, light, and heat;
maintenance; and indirect labor and material. All of these expenses tend to be reasonably
predictable over the short run.

Other Disbursements. In addition to cash operating expenses, we must take into account
capital expenditures, dividends, federal income taxes, and any other cash outflows not already
accounted for. Because capital expenditures are planned in advance, they are usually predict-
able for the short-term cash budget. As the forecast becomes more distant, however, prediction
of these expenditures becomes less certain. Dividend payments for most companies are stable
and are paid on specific dates. Federal income tax estimates must be based on projected profits
for the period under review. Other cash outlays might consist of the repurchase of common
stock or payment of long-term debt. These outlays are combined with total disbursements for
purchases and operating expenses to obtain the schedule of total cash disbursements shown
in Table 7.9.

® Net Cash Flow and Cash Balance

Once we are satisfied that we have taken all foreseeable cash inflows and outflows into
account, we combine the cash receipts and disbursements schedules to obtain the net cash
inflow or outflow for each month. The net cash flow may then be added to beginning cash in
January, which is assumed to be $100,000, and the projected cash position computed month
by month for the period under review. This final schedule is shown in Table 7.10.

The cash budget shown there indicates that the firm is expected to have a cash deficit in
April and May. These deficits are caused by a decline in collections through March, capital
expenditures totaling $200,000 spread over February and March, and cash dividends of
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Schedule of projected
net cash flows and
cash balances for
January to June (in
thousands)

Range of Cash-Flow Estimates
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JAN. FEB. MAR. APR. MAY JUNE

Beginning cash balance, without

additional financing $100.0  $175.5 $ 109.5 $ 9.0 $(30.5)  $(15.0)

Total cash receipts 335.5 294.0* 209.5 250.5 300.5 348.5

Total cash disbursements 260.0 360.0 310.0 290.0 285.0 320.0

Net cash flow $ 755 $(66.0) $(100.5) $(39.5) $ 155 $ 285
Ending cash balance, without

additional financing $175.5  $109.5 $ 9.0 $(30.5)  $(15.0) $13.5

*Includes sales receipts of $254,000 and cash sale of fixed assets of $40,000.

$20,000 in March and June. With the increase in collections in May and June, the cash bal-
ance without additional financing rises to $13,500 in June. The cash budget indicates that
peak cash requirements occur in April. If the firm has a policy of maintaining a minimum
cash balance of $75,000 and of borrowing from its bank to maintain this minimum, it will
need to borrow an additional $66,000 in March. Additional borrowings will peak at $105,500
in April, after which they will decline to $61,500 in June, if all goes according to prediction.

Alternative means of meeting the cash deficits are available. The firm may be able to delay
its capital expenditures or its payments for purchases. Indeed, one of the principal purposes
of a cash budget is to determine the timing and magnitude of prospective financing needs so
that the most appropriate method of financing can be arranged. A decision to obtain long-
term financing should be based on long-range funds requirements and on considerations
apart from a cash forecast. In addition to helping the financial manager plan for short-term
financing, the cash budget is valuable in managing the firm’s cash position. On the basis of a
cash budget, the manager can plan to invest excess funds in marketable securities. The result
is an efficient transfer of funds from cash to marketable securities and back.

Often there is a tendency to place considerable faith in the cash budget simply because it is
expressed in impressive-looking figures — perhaps even on a computer printout. We stress
again that a cash budget merely represents an estimate of future cash flows. Depending on the
care devoted to preparing the budget and the volatility of cash flows resulting from the nature
of the business, actual cash flows will deviate more or less widely from those that are expected.
In the face of uncertainty, we must provide information about the range of possible outcomes.
Analyzing cash flows under only one set of assumptions, as is the case with conventional cash
budgeting, can result in a faulty perspective of the future.

e Deviations from Expected Cash Flows

To take into account deviations from expected cash flows, it is desirable to work out additional
cash budgets. At the very least, we might want to base one cash forecast on the assumption of
a maximum probable decline in business and another on the assumption of the maximum
probable increase in business. With a spreadsheet program, it is a simple matter to change
assumptions and display a new cash budget in seconds.

The final product might be a series of distributions of end-of-month cash without addi-
tional financing. Figure 7.1 shows relative frequency distributions for the months of January
through June, using bar graphs. The most likely values of ending cash balances are depicted
by the highest bar; these conform with the values shown in Table 7.10. We note that while
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Figure /AN Distributions of ending cash balances for January through June
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several of the distributions are reasonably symmetrical, others are skewed. In particular, the
distributions for March and April are skewed to the left. As a result, the need for cash during
these months might be considerably greater than that depicted in Table 7.10. It is clear that
the type of information portrayed in Figure 7.1 better enables management to plan for con-
tingencies than does information giving only single-point estimates of monthly cash flows.

e Use of Probabilistic Information

The expected cash position plus the distribution of possible outcomes give us a considerable
amount of information. We can see the additional funds required or the funds released under
various possible outcomes. This information enables us to determine more accurately the
minimum cash balance, maturity structure of debt, and borrowing levels necessary to give the
firm a margin of safety.

We can also analyze the firm’s ability to adjust to deviations from the expected outcomes.
If sales should fall off, how flexible are our expenses? What can be cut? By how much? How
quickly? How much effort should be devoted to the collection of receivables? If there is an
unexpected increase in business, what additional purchases will be required, and when? Can
labor be expanded? Can the present plant handle the additional demand? How much in funds
will be needed to finance the buildup? Answers to these questions provide valuable insight
into the efficiency and flexibility of the firm under a variety of conditions.

From the standpoint of internal planning, it is far better to allow for a range of possible
outcomes than to rely solely on the expected outcome. This allowance is particularly neces-
sary for firms whose business is relatively unstable in character. If the firm bases its plans on
expected cash flows only, it is likely to be caught flat-footed if there is a significant deviation
from the expected outcome. An unforeseen deficit in cash may be difficult to finance on short
notice. Therefore it is essential for the firm to be honest with itself and attempt to minimize
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Forecasting Financial Statements

Forecast financial
statements Expected
future financial
statements based on
conditions that
management expects
to exist and actions it
expects to take.

186

the costs associated with deviations from expected outcomes. It may do this by taking the
steps necessary to ensure accuracy, and by preparing additional cash budgets to take into
account the range of possible outcomes.

D @

It is a good idea to compare each month’s forecasted cash-flow figures with actual perform-
ance figures. Significant discrepancies between forecasted and actual numbers are a signal
to revise assumptions and estimates. One may also need to make some operating and/or
financing adjustments in response to these discrepancies (e.g., delay a capital expenditure or
increase a bank line of credit).

In addition to forecasting the cash flow of a firm over time, it is often useful to prepare
prospective, or forecast, financial statements for selected future dates. A cash budget gives us
information about only the prospective future cash positions of the firm, whereas forecast
statements embody expected estimates of all assets and liabilities as well as of income state-
ment items. Much of the information that goes into the preparation of the cash budget can be
used to derive a forecast income statement. In fact, the forecast income statement usually
precedes the cash budget. In this way the financial manager is able to use the tax estimates
from the forecast income statement when preparing the cash budget.

@ Forecast Income Statement

The forecast income statement is a summary of a firm’s expected revenues and expenses over
some future period, ending with the net income (loss) for the period. As was true with our
cash budget, the sales forecast is the key to scheduling production and estimating production
costs. The analyst may wish to evaluate each component of the cost of goods sold. A detailed
analysis of purchases, production-based wages, and overhead costs is likely to produce the
most accurate forecasts. Often, however, costs of goods sold are estimated on the basis of past
ratios of cost of goods sold to sales.

Selling, general, and administrative expenses are estimated next. Because these expenses are
usually budgeted in advance, estimates of them are fairly accurate. Typically, these expenses
are not overly sensitive to changes in sales, particularly to reductions in sales in the very short
run. Next, we estimate other income and expenses as well as interest expenses to obtain net
income before taxes. Income taxes are then computed — based on the applicable tax rate(s) —
and deducted to arrive at estimated net income after taxes. All of these estimates are then
combined into an income statement. To illustrate, suppose that estimated sales for January
through June for Pacific Jams Company total $1,730,000, as reflected in Frame A of our
cash budget in Table 7.7. In the cash budget, the cost of goods sold is not depicted directly.
Rather than construct a detailed analysis of estimated components of cost of goods sold, we
decide instead to rely on the recent historical relationship of the cost of goods sold to sales.
Multiplying a three-year average of cost-of-goods-sold-to-sales ratios of 75.4 percent times
our six-month net sales estimate of $1,730,000 yields a forecast figure for cost of goods sold
of $1,305,000. Other expenses (selling, general, and administrative) are expected to be $50,000
a month and are shown in Table 7.8. For the six-month period they total $300,000. Finally,
let us assume an income tax rate (federal plus state) of 48 percent. Given this information, we
can derive a forecast income statement for the January-to-June period (in thousands):
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ASSUMPTIONS AND/OR SOURCES OF INFORMATION

Net sales $1,730 @ Based on sales budget in Frame A of Table 7.7.
Cost of goods sold 1,305 o Forecast at 75.4% of net sales; based on a 3-year
Gross profit $ 425 average of cost-of-goods-sold-to-net-sales ratios.
Selling, general, and
administrative expenses 300 ® See Table 7.8.
Profit before taxes $ 125
Taxes 60 ® Forecast at 48%.
Profit after taxes $ 65
Dividends 40 ® See Table 7.9.
Increase in retained earnings $ 25 ® Carried to forecast balance sheet.

The last three lines of the income statement shown above represent a simplified forecast
statement of retained earnings. Anticipated dividends are deducted from profit after taxes to
give the expected increase in retained earnings. The anticipated increase of $25,000 should
agree with the forecast balance sheet figures that we develop next.

@ Forecast Balance Sheet

To illustrate the preparation of a forecast balance sheet, suppose that we wish to prepare one
for Pacific Jams for June 30 and that the company had the following balance sheet the previ-
ous December 31:

ASSETS (IN THOUSANDS) LIABILITIES (IN THOUSANDS)

Cash $ 100 Bank borrowings $ 50
Receivables 342 Accounts payable 100
Inventory 350 Accrued wages and expenses 150
Accrued income taxes 70

Current assets $ 792 Current liabilities $ 370
Net fixed assets 800 Shareholders’ equity 1,222
Total assets $1,592 Total liabilities and shareholders’ equity $1,592

Receivables at June 30 can be estimated by adding to the receivable balance at December 31
the total projected credit sales from January through June, less total projected credit collec-
tions for the period. On the basis of the information in the cash budget, receivables at June 30
would be $342,000 + $1,557,000 — $1,525,500, or $373,500. Alternatively, for Pacific Jams
this figure should be equal to estimated June credit sales plus 10 percent of May credit
sales ($342,000 + $31,500 = $373,500).

Forecasting Assets. If a cash budget is not available, the receivable balance may be esti-
mated on the basis of a receivable turnover ratio. This ratio, which depicts the relationship
between credit sales and receivables, should be based on past experience. To obtain the
estimated level of receivables, projected credit sales are simply divided by the turnover ratio.
If the sales forecast and turnover ratio are realistic, the method will produce a reasonable
approximation of the receivable balance. The estimated investment in inventories at June 30
may be based on the production schedule, which, in turn, is based on the sales forecast. This
schedule should show expected purchases, the expected use of inventory in production,
and the expected level of finished goods. On the basis of this information, together with the
beginning inventory level, an inventory forecast can be made.

Rather than use the production schedule, estimates of future inventory can be based on an
inventory turnover ratio. This ratio is applied in the same manner as for receivables, except
that now we solve for the ending inventory position. We have

Cost of goods sold

- = Inventory turnover ratio
(ending) Inventory
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Given an assumed annual turnover ratio and an assumed six-month figure for cost of
goods sold and knowing the beginning inventory, we rearrange the equation to solve for
the unknown ending inventory figure:

2 x (6-month cost of goods sold)
Inventory turnover ratio

(ending) Inventory =

If the estimated inventory turnover ratio in our example is 6.2143 for a 12-month period
and the estimated cost of goods sold for the upcoming 6-month period is $1,305,000,
we have

(ending) Inventory = M = $420,000
6.2143

In keeping with the buildup in sales, our estimate of inventory on June 30 would be $420,000,
a figure that represents a moderate increase over the inventory level of December 31.

Future net fixed assets are estimated by adding planned expenditures to existing net
fixed assets and subtracting from this sum the book value of any fixed assets sold along
with depreciation during the period. From the cash budget, we note that capital expenditures
are estimated at $200,000 over the period and that $40,000 in fixed assets will be sold at
what we assume to be their depreciated book values. If depreciation for the period is expected
to be $110,000, the expected net additions to fixed assets would be $50,000 ($200,000 —
$40,000 — $110,000). Projected net fixed assets at June 30 would be $850,000. Because capital
expenditures are planned in advance, fixed assets are fairly easy to forecast.

Forecasting Liabilities and Shareholders’ Equity. Turning now to the liabilities,
accounts payable are estimated by adding projected purchases for January through June, less
total projected cash payments for purchases for the period, to the December 31 balance. Our
estimate of accounts payable, therefore, is $740,000 — $690,000 + $100,000, or $150,000 —
which, as we would expect with a one-month lag between the time of purchase and the pay-
ment, is equal to the June purchases amount. The calculation of accrued wages and expenses
is based on the production schedule and the historical relationship between these accruals and
production. We assume the estimate of accrued wages and expenses to be $140,000. Accrued
income taxes are estimated by adding the taxes due on forecasted income for the six-month
period to the December 31 balance and subtracting the actual payment of taxes. With a
December 31 balance of $70,000, income taxes for the period forecast at $60,000 (as shown in
the forecast income statement), and the firm scheduled to make $60,000 in actual payments
(as shown in Table 7.9), estimated accrued income taxes at June 30 would be $70,000.

Shareholders’ equity at June 30 would be equity at December 31 plus profits after taxes for
the period, less the amount of dividends paid. If profits after taxes are estimated at $65,000
in the forecast income statement, shareholders’ equity at June 30 would be $1,222,000 plus
$65,000 minus dividends of $40,000, or $1,247,000. Two items remain: cash and bank loans.
We see from the cash budget that estimated cash at June 30 would be $13,500 without addi-
tional financing. If the firm has the policy of maintaining a minimum cash balance of $75,000
and borrowing from its bank to maintain this balance, cash at June 30 would be $75,000; bank
borrowings would therefore increase by $61,500 to produce an ending balance of $111,500. In
general, cash and notes payable (short-term bank borrowings) serve as balancing factors in
the preparation of forecast balance sheets, whereby assets and liabilities plus shareholders’
equity are brought into balance.

Once we have estimated all the components of the forecast balance sheet, they are com-
bined into a balance sheet format. Table 7.11 contains the forecast balance sheet for Pacific
Jams at June 30. Notice that we provide some additional detail so that the reader might have
some confidence in our estimates.
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Pacific Jams Company

forecast balance
sheet at June 30,
20X2 (in thousands)

ACTUAL FORECAST
ASSETS 12-31-X1 CHANGE 6-30-X2 ASSUMPTIONS
Cash $ 100 — 25.0 $ 750 e Setatestimated minimum balance.
Receivables 342 + 31.5 373.5 ® 100% June credit sales plus 10%
May credit sales.
Inventory 350 + 70.0 420.0 ® Based on inventory turnover
Current assets $ 792 + 76.5 $ 8685 ratio of 6.2143 and cost of goods
sold of $1,305.
Net fixed assets 800 + 50.0 850.0 e Capital expenditures of $200,
Total assets $1,592 +126.5 $1,718.5 sale of fixed assets with book value
of $40, and depreciation of $110.
LIABILITIES
Bank borrowings $ 50 + 61.5 $ 111.5 e Previous balance plus additional
financing needed.
Accounts payable 100 + 50.0 150.0 ® 100% June purchases.
Accrued wages
and expenses 150 - 10.0 140.0 @ Based on the production schedule
and past experience.
Accrued income taxes 70 - 70.0 e Change equals new accruals less
payments ($60-$60).
Current liabilities $ 370 +101.5 $ 4715
Shareholders’ equity 1,222 + 25.0 1,247.0 e Change in retained earnings per
forecast income statement.
Total liabilities and
shareholders’
equity $1,592 +126.5 $1,718.5

e Use of Ratios and Implications

As we have seen, the information that goes into a cash budget can be used to prepare forecast
financial statements. Instead, ratios could be used to produce these forecast statements. For
example, one would make direct estimates of all the items on the balance sheet by project-
ing financial ratios into the future and then making estimates on the basis of these ratios.
Receivables, inventories, accounts payable, and accrued wages and expenses are frequently
based on historical relationships to sales and production when a cash budget is not available.
For example, if the average collection period is 45 days, receivable turnover would be eight
times a year. If receivables were $500,000 but the firm was predicting a $2 million increase in
sales for the coming year, receivables would increase by $2 million/8 = $250,000. Thus the
level of receivables one year from now might be forecast at $750,000.

Forecast statements allow us to study the composition of expected future balance sheets
and income statements. Financial ratios may be computed for analysis of the statements; these
ratios and the raw figures may be compared with those for present and past financial state-
ments. Using this information, the financial manager can analyze the direction of change in
the financial condition and performance of the firm over the past, the present, and the future.
If the firm is accustomed to making accurate estimates, the preparation of a cash budget, fore-
cast statements, or both literally forces it to plan ahead and to coordinate policy in the vari-
ous areas of operation. Continual revision of these forecasts keeps the firm alert to changing
conditions in its environment and in its internal operations. In addition, forecast statements
can even be constructed with selected items taking on a range of probable values rather than
single-point estimates.
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Key Learning Points

Vool [h 8 Sustainable Growth Modeling

The sources and uses of funds statement is a summary
of a firm’s changes in financial position from one
period to another. An understanding of this statement
gives the analyst considerable insight into the uses of
funds and how these uses are financed over a specific
period of time. Flow of funds analysis is valuable in
analyzing the commitments of funds to assets and
in planning the firm’s intermediate- and long-term
financing. The flow of funds studied, however, repre-
sents net rather than gross transactions between two
points in time.

The statement of cash flows has replaced the flow of
funds statement when the firm is required to present
a complete set of financial statements. However,
unlike the cash flow statement, the flow of funds state-
ment does not omit the net effects of important
noncash transactions. In addition, the flow of funds
statement is easy to prepare and is often preferred by
managers over the more complex cash flow statement.
An accounting statement of cash flows reports a firm’s
cash inflows and outflows during a period of time seg-
regated into three categories: operating, investing, and
financing activities. When used with other financial

statements and disclosures, the statement of cash
flows should help the analyst to assess a firm’s ability
to generate cash for dividends and investments, iden-
tify a firm’s needs for external financing, and under-
stand the differences between net income and net cash
flow from operating activities.

A cash budget is a forecast of a firm’s future cash
receipts and disbursements. This forecast is particu-
larly useful to the financial manager in determining
the probable cash balances of the firm over the near
future and in planning prospective cash needs. In
addition to analyzing expected cash flows, the finan-
cial manager should take into account possible devia-
tions from the expected outcome. An analysis of the
range of possible outcomes enables management to
better assess the efficiency and flexibility of the firm
and to determine the appropriate margin of safety.
Forecast financial statements are expected future finan-
cial statements based on conditions that management
expects to exist and actions it expects to take. These
statements offer financial managers insight into the
prospective future financial condition and perform-
ance of their firms.

The management of growth requires careful balancing of the sales objectives of the firm with
its operating efficiency and financial resources. Many a company overreaches itself financially
at the altar of growth; the bankruptcy courts are filled with such cases. The trick is to deter-
mine what sales growth rate is consistent with the realities of the company and of the finan-
cial marketplace. In this regard, sustainable growth modeling is a powerful planning tool that
has found enthusiastic use in companies like Hewlett-Packard. In the way of definition, the
sustainable growth rate (SGR) is the maximum annual percentage increase in sales that can
be achieved based on target operating, debt, and dividend-payout ratios. If actual growth
exceeds the sustainable growth rate, something must give, and frequently it is the debt ratio.
By modeling the process of growth, we are able to plan for intelligent trade-offs.

A Steady-State Model

To illustrate the calculation of a sustainable growth rate, we begin with a steady-state model
where the future is exactly like the past with respect to balance sheet and performance ratios.
We also assume that the firm engages in no external equity financing; the equity account
builds only through retaining earnings. Both of these assumptions will be relaxed later when
we consider sustainable growth modeling under changing assumptions.

Variables Employed. In a steady-state environment, the variables necessary to determine

the sustainable growth rate are
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A/S = total-assets-to-sales ratio
NP/S = net profit margin (net profits divided by sales)
b = retention rate of earnings (1 — b is the dividend - payout ratio)
D/Eq = debt-to-equity ratio
S, = most recent annual sales (beginning sales)
AS = absolute change in sales from the most recent annual sales

The first four variables are target variables. The total-assets-to-sales ratio, the reciprocal of
the traditional total asset turnover ratio, is a measure of operating efficiency. The lower the
ratio, the more efficient the utilization of assets. In turn, this ratio is a composite of: (1) receiv-
able management, as depicted by the average collection period; (2) inventory management, as
indicated by the inventory turnover ratio; (3) fixed assets management, as reflected by the
throughput of product through the plant; and (4) liquidity management, as suggested by the
proportion of and return on liquid assets. For purposes of illustration, we assume liquid assets
are kept at moderate levels.’

The net profit margin is a relative measure of operating efficiency, after taking account
of all expenses and income taxes. Although both the total-assets-to-sales ratio and the net
profit margin are affected by the external product markets, they largely capture internal
management efficiency. The earnings retention rate and the debt-to-equity ratio should be
determined in keeping with dividend and capital structure theory and practice. They are
importantly influenced by the external financial markets. Our purpose is not to touch on how
they are established, because that is done elsewhere in this book, but to incorporate them in
the planning model presented.

Sustainable Growth Rate [SGR). With these six variables we can derive the sustainable
growth rate (SGR). The idea is that an increase in assets (a use of funds) must equal the
increase in liabilities and shareholders’ equity (a source of funds). The increase in assets
can be expressed as AS(A/S), the change in sales times the total-assets-to-sales ratio. The
increase in shareholders’ equity (through retaining earnings) is b(NP/S)(S, + AS), or the
retention rate times the net profit margin times total sales. Finally, the increase in total debt
is simply the shareholders’ equity increase multiplied by the target debt-to-equity ratio, or
[b(NP/S)(S, + AS)]D/Eq. Putting these things together, we have

Assets Reta!ned Debt
. = earnings + .
increase . increase
increase
A NP NP D

By rearrangement, this equation can be expressed as

AS . eon_ o5 ) (7A.2)
)

This is the maximum rate of growth in sales that is consistent with the target ratios.
Whether or not this growth rate can be achieved, of course, depends on the external product
markets and on the firm’s marketing efforts. A particular growth rate may be financially
feasible, but the product demand may simply not be there. Implicit in the formulations
presented is that depreciation charges are sufficient to maintain the value of operating assets.
A final caveat has to do with interest on new borrowings. The implicit assumption is that all
interest expenses are incorporated in the target net profit margin.

’If this is not the case, it may be better to use an operating-assets-to-sales ratio.

191



Part 3 Tools of Financial Analysis and Planning

Initial inputs and
variables used to
illustrate sustainable
growth rates
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SYMBOL INITIAL INPUT AND/OR VARIABLE

Edqy Beginning equity capital (in millions) $100
Debt, Beginning debt (in millions) $ 80
Sales, Sales the previous year (in millions) $300
b Target earnings retention rate 0.70
NP/S Target net profit margin 0.04
D/Eq Target debt-to-equity ratio 0.80
AlS Target assets-to-sales ratio 0.60

An Illustration. Suppose that a company is characterized by the data shown in Table 7A.1.
The sustainable growth rate would be computed as follows and is consistent with the steady-
state variables shown in Table 7A.1.

0.70(0.04)(1.8)

SGR = =9.17%
0.60 - [0.70(0.04)(1.80)]

It can be demonstrated that initial equity increases by 9.17 percent to $109.17 million and
that debt grows by 9.17 percent to $87.34 million, as everything increases in stable equilib-
rium. If the actual growth rate is other than 9.17 percent, however, one or more of the vari-
ables must change. In other words, operating efficiency, leverage, or earnings retention must
change, or there must be the sale or repurchase of common stock.

D @

Multiplying both the numerator and denominator in Eq. (7A.2) by the quantity (S/A), and
rearranging terms slightly, produces a much shortened, alternative SGR formula:

SR - _ bINPIEQ)
1- [bINP/EQ)]

This formula spotlights the fact that — reduced to its most basic elements — a firm’s SGR is
positively related to its target earnings retention rate (b) and its target return on equity
(NP/Eq).

Modeling Under Changing Assumptions

To see what happens when we move from a steady state and variables change from year to
year, we must model sustainable growth in a different way. In effect, the growth in equity
base and the growth in sales are unbalanced over time. More specifically, we must bring in
beginning sales, S,, and beginning equity capital, Eq,, as foundations on which to build.
Additionally, we express dividend policy in terms of the absolute amount of dividends a com-
pany wishes to pay, as opposed to a payout ratio. Finally, we allow for the sale of common
stock in a given year, although this can be specified as zero.

With these variables, the sustainable growth rate in sales for the next year, SGR in decimal
form, becomes

Eqg )\ A

a3

SGR =

(Eq, + New Eq — Div) (1 + D) (Sj
s

l] -1 (7A.3)
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where New Eq is the amount of new equity capital raised, Div is the absolute amount of annual
dividend, and S/A is the sales-to-total-assets ratio. The latter is simply the reciprocal of the
total-assets-to-sales ratio that we used before. Intuitively, the numerator in the first bracket in
Eq. (7A.3) represents the sales that could occur on the basis of existing capital plus any change
occasioned by sale of new common stock or dividends. The equity base is expanded by the
debt employed and then multiplied by the sales-to-assets ratio. The denominator in the first
bracket is one minus the target earning power of the company, (NP/S)(S/A), as magnified by
the proportion of debt employed. When the numerator is divided by the denominator, we
obtain the new level of sales that can be achieved. In the last bracket we divided this new level
by beginning sales to determine the change in sales that is sustainable for the next year.

To illustrate, suppose that the target dividend were $3.93 million, that no new equity
issuance was planned, and that the other variables in Table 7A.1 held. The sustainable growth
rate, using Eq. (7A.3), is

SGR:{(100—3.93)(1.80)(1.6667)]{ 1 }_1 _ 9.17%

1-[(0.04)(1.80)(1.6667)] || 300

This is exactly the same as that computed with the steady-state model because a dividend of
$3.93 million corresponds to an earnings retention rate of 0.70. Note also that a total-assets-
to-sales ratio of 0.60 corresponds to a sales-to-total-assets ratio of 1.6667.

Suppose now that the target total-assets-to-sales ratio is 0.55 (a sales-to-assets ratio of
1.8182) instead of 0.60. Moreover, the target net profit margin is also better, 0.05 instead
of 0.04. Finally, the target debt-to-equity ratio is moved up from 0.80 to 1.00. Assuming a
dividend of $4 million, the sustainable growth rate for next year becomes

SGR - [ (100 — 4)(2.00)(1.8182) }[ 1

—} -1=42.22%
1-1(0.05)(2.00)(1.8182)] || 300

This substantial increase in SGR is due to improved operating efficiency, which generates
more retained earnings, and a higher debt ratio. It is important to recognize that the sales
growth rate possible is for one year only. Even if operating efficiency continues on an
improved basis, the debt ratio would have to increase continually in order to generate a SGR
of 42.22 percent. The change in debt ratio affects all assets, not just the growth component.

To illustrate, suppose the debt-to-equity ratio were to remain at 1.00 and the other ratios
also stayed the same. At the end of the year, we would be building from higher equity and
sales bases:

S, = $300(1.4222) = $426.66
Eq, = $300(1.4222)0.05 — $4 + 100 = $117.333

The sustainable growth rate for year 2 becomes

SGR, - [(117.333 - 4)(2.00)(1.8182)][ 1

} -1=18.06%
1-1(0.05)(2.00)(1.8182)] || 426.66

Thus the model produces the sustainable growth rate year by year in a changing environment.
Just because a high SGR is possible one year does not mean that this growth rate is sustain-
able in the future. In fact, it will not be sustainable unless further variable changes in the same
direction occur. In this sense it represents a one-time occurrence.

Solving for Other Variables and Implications

With any five of the original six variables, together with beginning equity and beginning sales,
it is possible to solve for the sixth. In Table 7A.2 we present certain simulations, where the
missing variables for which we solve are shown in the shaded boxes.
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110 EW/AWA  Thirteen different simulations using sustainable growth modeling

VARIABLE 1 2 3 4 5 6 7 8 9 10 11 12 13
AlS 0.60 0.60 0.55 0.50 0.65 0.70 0.50 0.4292 0.5263 0.60 0.5882 0.60 0.60
NP/S 0.04 0.04 0.05 0.05 0.035 0.03 0.05 0.04 0.0623 1 0.0538  0.05 0.04 0.04
D/E 0.80 0.80 1.00 0.50 0.80 0.80 0.50  0.50 0.60 1.00 0.7682 1.0272 1.1659
Div 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
New Eq 0 10.00 0 0 5.00 0 10.00 10.00 0 0 10.00 0 0

SGR 0.0909 0.2046 0.4222 0.1294 0.0325 -0.1083 0.25 0.30 0.20 0.30 0.25 0.25 0.35

Note: Beginning sales = $300; beginning equity = $100.

By putting things into a sustainable growth model, we are able to check the consistency of
various growth plans. Often in corporate planning the company wants a number of good
things: high sales growth, manufacturing flexibility, moderate use of debt, and high dividends.
However, these things may be inconsistent with one another.

Sustainable growth modeling enables one to check for such inconsistency. In this way,
more informed and wiser marketing, finance, and manufacturing decisions can be reached.
Sustainable growth modeling provides an integrative tool for helping the decision-making
process. With the current emphasis in corporations on return on assets and on asset manage-
ment, such modeling can play an integral part.

1. Contrast flow of funds (sources and uses) statements with cash budgets as planning tools.
2. What is the purpose of a statement of cash flows?
3. In constructing a cash budget, which variable is most important in order to arrive at
accurate projections? Explain.
4. Discuss the benefits that can be derived by the firm from cash budgeting.
5. Explain why a decrease in cash constitutes a source of funds while an increase in cash is a
use of funds in the sources and uses of funds statement.
6. Explain why selling inventory to credit customers is considered a source of funds when in
fact no “funds” were generated.
7. Why do most audited financial reports to the shareholders include a statement of cash
flows in addition to the balance sheet and income statement?
8. Why might some managers actually prefer to work with a flow of funds statement rather
than the cash flow statement?
9. Is depreciation a source of funds? Under what conditions might the “source” dry up?
10. Why do bankers closely analyze cash flow statements and/or sources and uses of funds
statements in considering credit applications?
11. Which of the following are sources of funds and which are uses of funds?
Sale of land
Dividend payments
Decrease in accrued taxes
Decrease in raw materials inventory
Depreciation charges
. Sale of government bonds
Now, go back and identify which items would appear under either the operating, invest-
ing, or financing activities sections of a cash flow statement prepared using the indirect
method.

me A TR
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12.

13.

14.

15.
16.

17.
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What are the major points of difference between a cash budget and the sources and uses
of funds statement?

On what items should the financial manager concentrate in order to improve the accur-
acy of the cash budget? Explain your reasoning.

Is the cash budget a better measure of liquidity than traditional measures, such as the
current ratio and quick ratio?

Why is the sales forecast so important in preparing the cash budget?

What is the principal purpose of forecast statements? Being a projection of the future,
how do they differ from the cash budget?

What are the two principal ways by which one can prepare forecast financial
statements?

Appendix Questions

18.
19.

20.

Self-Correction Problems

1.

2.

What is a sustainable growth rate for a company? Of what value is sustainable growth
modeling?

Explain the differences between steady-state sustainable growth modeling and year-by-
year modeling.

List the variables used in sustainable growth modeling. Which variables usually have the
most effect on the growth rate in sales?

a. Dana-Stallings, Inc., had the following financial statements for 20X1 and 20X2. Prepare
a sources and uses of funds statement, and evaluate your findings.

ASSETS 20X1 20X2
Cash $ 53,000 $ 31,000
Marketable securities 87,000 0
Accounts receivable 346,000 528,000
Inventories 432,000 683,000
Current assets $ 918,000 $1,242,000
Net fixed assets 1,113,000 1,398,000
Total $2,031,000 $2,640,000
LIABILITIES AND EQUITY
Accounts payable $ 413,000 $ 627,000
Accrued expenses 226,000 314,000
Bank borrowings 100,000 235,000
Current liabilities $ 739,000 $1,176,000
Common stock 100,000 100,000
Retained earnings 1,192,000 1,364,000
Total $2,031,000 $2,640,000

Note: For 20X2, depreciation was $189,000; interest paid was $21,000;
taxes paid amounted to $114,000; and no dividends were paid.

b. Using the information provided plus your sources and uses of funds statement from
Part (a), prepare a statement of cash flows using the indirect method and evaluate your
findings. (Was your analysis based on the cash flow statement much different from that
based on the flow of funds statement?)

At December 31, the balance sheet of Rodriguez Malting Company was the following (in

thousands):
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Cash $ 50 Accounts payable $ 360
Accounts receivable 530  Accrued expenses 212
Inventories 545  Bank loan 400
Current assets $1,125 Current liabilities $ 972
Net fixed assets 1,836  Long-term debt 450
Common stock 100

Retained earnings 1,439

Total liabilities and
Total assets $2,961 shareholders’ equity =~ $2,961

The company has received a large order and anticipates the need to go to its bank to
increase its borrowings. As a result, it needs to forecast its cash requirements for January,
February, and March.

Typically, the company collects 20 percent of its sales in the month of sale, 70 percent
in the subsequent month, and 10 percent in the second month after the sale. All sales are
credit sales.

Purchases of raw materials to produce malt are made in the month prior to the sale and
amount to 60 percent of sales in the subsequent month. Payments for these purchases
occur in the month after the purchase. Labor costs, including overtime, are expected to be
$150,000 in January, $200,000 in February, and $160,000 in March. Selling, administrative,
tax, and other cash expenses are expected to be $100,000 per month for January through
March. Actual sales in November and December and projected sales for January through
April are as follows (in thousands):

November $500 February $1,000
December 600 March 650
January 600 April 750

On the basis of this information:

a. Prepare a cash budget for the months of January, February, and March.

b. Determine the amount of additional bank borrowings necessary to maintain a cash
balance of $50,000 at all times. (Ignore interest on such borrowings.)

c. Prepare a forecast balance sheet for March 31. (It should be noted that the company
maintains a safety stock of inventory and that depreciation for the three-month period
is expected to be $24,000.)

. Margaritaville Nautical Company expects sales of $2.4 million next year and the same

amount the following year. Sales are spread evenly throughout the year. On the basis
of the following information, prepare a forecast income statement and balance sheet for
year end:

Cash: Minimum of 4 percent of annual sales.

Accounts receivable: 60-day average collection period based on annual sales.
Inventories: Turnover of eight times a year.

Net fixed assets: $500,000 now. Capital expenditures equal to depreciation.

Accounts payable: One month’s purchases.

Accrued expenses: 3 percent of sales.

Bank borrowings: $50,000 now. Can borrow up to $250,000.

Long-term debt: $300,000 now, payable $75,000 at year end.

Common stock: $100,000. No additions planned.

Retained earnings: $500,000 now.

Net profit margin: 8 percent of sales.

Dividends: None.

Cost of goods sold: 60 percent of sales.

Purchases: 50 percent of cost of goods sold.

Income taxes: 50 percent of before-tax profits.
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elf-Correction Problem

4. Kidwell Industries has equity capital of $12 million, total debt of $8 million, and sales last
year of $30 million.

a. It has a target assets-to-sales ratio of 0.6667, a target net profit margin of 0.04, a target
debt-to-equity ratio of 0.6667, and a target earnings retention rate of 0.75. In steady

state, what is its sustainable growth rate?

b. Suppose the company has established for next year a target assets-to-sales ratio of 0.62,

a target net profit margin of 0.05, and a target debt-to-equity ratio of 0.80. It wishes to

pay an annual dividend of $0.3 million and raise $1 million in equity capital next year.
What is its sustainable growth rate for next year? Why does it differ from that in Part (a)?

1. Shmenge Brothers Accordion Company reports the following changes from the previous
year end. Categorize these items as either a source of funds or a use of funds.

ITEM ITEM
Cash —-$ 100 Accounts payable +$300
Accounts receivable + 700 Accrued expenses - 100
Inventory - 300 Long-term debt - 200
Dividends paid + 400 Net profit + 600
Depreciation +1,000 Additions to fixed assets + 900
2. Svoboda Corporation comparative balance sheets at December 31 (in millions)
LIABILITIES AND
ASSETS 20X1 20X2 SHAREHOLDERS’ EQUITY 20X1 20X2
Cash $5 $ 3 Notes payable $20 $ 0
Accounts receivable 15 22 Accounts payable 5 8
Inventories 12 15 Accrued wages 2 2
Fixed assets, net 50 55 Accrued taxes 3 5
Other assets 8 5 Long-term debt 0 15
Common stock 20 26
_ o Retained earnings 40 44
Total liabilities and
Total assets $90 $100 shareholders’ equity $90 $100

Svoboda Corporation statement of income and retained earnings, year
ended December 31, 20X2 (in millions)

Net sales $48
Expenses
Cost of goods sold $25
Selling, general, and administrative expenses 5
Depreciation 5
Interest 2 37
Net income before taxes $11
Less: Taxes _ 4
Net income $7
Add: Retained earnings at 12/31/X1 40
Subtotal $47
Less: Dividends 3
Retained earnings at 12/31/X2 $44

a. Prepare a flow of funds (sources and uses of funds) statement for 20X2 for the Svoboda
Corporation.
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b. Prepare a statement of cash flows for 20X2 using the indirect method for the Svoboda

Corporation.

3. Financial statements for the Begalla Corporation follow.

Begalla Corporation comparative balance sheets at December 31 (in millions)

ASSETS 20X1 20X2 LIABILITIES 20X1 20X2
Cash $ 4 $5 Accounts payable $ 8 $10
Accounts receivable 7 10 Notes payable 5 5
Inventory 12 15 Accrued wages 2 3
. o Accrued taxes _3 _2

Total current assets $23 $30 Total current liabilities $18 $20
Net fixed assets 40 40 Long-term debt 20 20
Common stock 10 10

. o Retained earnings _15 20

Total $63 $70 Total $63 $70

a.
b.
. Prepare a cash budget for the Ace Manufacturing Company, indicating receipts and dis-

Begalla Corporation income statement 20X2 (in millions)

Sales $95

Cost of goods sold $50

Selling, general, and administrative expenses 15

Depreciation 3

Interest _2 _70
Net income before taxes $25

Taxes _10
Net income $15

Prepare a sources and uses of funds statement for Begalla Corporation.
Prepare a cash flow statement using the indirect method for Begalla Corporation.

bursements for May, June, and July. The firm wishes to maintain at all times a minimum
cash balance of $20,000. Determine whether or not borrowing will be necessary during
the period, and if it is, when and for how much. As of April 30, the firm had a balance
of $20,000 in cash.

ACTUAL SALES FORECASTED SALES
January $50,000 May $ 70,000
February 50,000 June 80,000
March 60,000 July 100,000
April 60,000 August 100,000

Accounts receivable: 50 percent of total sales are for cash. The remaining 50 percent
will be collected equally during the following two months (the firm incurs a negligible
bad-debt loss).

Cost of goods manufactured: 70 percent of sales: 90 percent of this cost is paid the fol-
lowing month and the remaining 10 percent one more month later.

Selling, general, and administrative expenses: $10,000 per month plus 10 percent of sales.
All of these expenses are paid during the month of incurrence.

Interest payments: A semiannual interest payment on $150,000 of bonds outstanding
(12 percent coupon) is paid during July. An annual $50,000 sinking-fund payment is
also made at that time.

Dividends: A $10,000 dividend payment will be declared and made in July.

Capital expenditures: $40,000 will be invested in plant and equipment in June.

Taxes: Income tax payments of $1,000 will be made in July.

Given the information that follows, prepare a cash budget for the Central City Department

Store for the first six months of 20X2.

a.

All prices and costs remain constant.
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b. Sales are 75 percent for credit and 25 percent for cash.

c. With respect to credit sales, 60 percent are collected in the month after the sale, 30 per-
cent in the second month, and 10 percent in the third. Bad-debt losses are insignificant.

d. Sales, actual and estimated, are:

October 20X1 $300,000 March 20X2 $200,000
November 20X1 350,000 April 20X2 300,000
December 20X1 400,000 May 20X2 250,000
January 20X2 150,000 June 20X2 200,000
February 20X2 200,000 July 20X2 300,000

e. Payments for purchases of merchandise are 80 percent of the following month’s
anticipated sales.
f. Wages and salaries are:

January $30,000 March  $50,000 May $40,000
February 40,000 April 50,000 June 35,000

g. Rent is $2,000 a month.

h. Interest of $7,500 is due on the last day of each calendar quarter, and no quarterly cash
dividends are planned.

i. A tax prepayment of $50,000 for 20X2 income is due in April.

A capital investment of $30,000 is planned in June, to be paid for then.

k. The company has a cash balance of $100,000 at December 31, 20X1, which is the min-
imum desired level for cash. Funds can be borrowed in multiples of $5,000. (Ignore
interest on such borrowings.)

6. Use the cash budget worked out in Problem 5 and the following additional information
to prepare a forecast income statement for the first half of 20X2 for the Central City
Department Store. (Note that the store maintains a safety stock of inventory.)

a. Inventory at 12/31/X1 was $200,000.

b. Depreciation is taken on a straight-line basis on $250,000 of assets with an average
remaining life of 10 years and no salvage value.

c. The tax rate is 50 percent.

7. Given the following information and that contained in Problems 5 and 6, construct a fore-
cast balance sheet as of June 30, 20X2, for the Central City Department Store. (Assume that
accounts payable stay the same as at December 31, 20X1.)

e

Central City Department Store balance sheet at December 31, 20X1

ASSETS LIABILITIES AND EQUITY
Cash $100,000 Accounts payable $130,000
Accounts receivable 427,500 Bonds 500,000
Inventory 200,000 Common stock and
Fixed assets, net 250,000 retained earnings 347,500
$977,500 $977,500

Appendix Problems

8. Liz Clairorn Industries has $40 million in shareholders’ equity and sales of $150 million
last year.

a. Its target ratios are assets to sales, 0.40; net profit margin, 0.07; debt to equity, 0.50; and
earnings retention, 0.60. If these ratios correspond to steady state, what is its sustain-
able growth rate?

b. What would be the sustainable growth rate next year if the company moved from steady
state and had the following targets? Assets-to-sales ratio, 0.42; net profit margin, 0.06;
debt-to-equity ratio, 0.45; dividend of $5 million; and no new equity financing.
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9. Herb 1. Vore Hydroponics Corporation wishes to achieve a 35 percent increase in sales
next year. Sales last year were $30 million, and the company has equity capital of $12 mil-
lion. It intends to raise $0.5 million in new equity by the sale of common stock to officers.
No dividend is planned. Tentatively, the company has set the following target ratios: assets
to sales, 0.67; net profit margin, 0.08; and debt to equity, 0.60. The company has deter-
mined that these ratios are not sufficient to produce a growth in sales of 35 percent.

a.

Holding the other two target ratios constant, what assets-to-sales ratio would be neces-
sary to attain the 35 percent sales increase?

b. Holding the other two ratios constant, what net profit margin would be necessary?

1. a.

Holding the other two ratios constant, what debt-to-equity ratio would be necessary?

Solutions to Self-Correction Problems

Sources and uses of funds statement for Dana-Stallings, Inc. (in thousands)

SOURCES USES
Funds provided by operations
Net profit $172
Depreciation 189 Additions to fixed assets $474
$361
Decrease, marketable securities 87 Increase, accounts receivable 182
Increase, accounts payable 214 Increase, inventories 251
Increase, accrued expenses 88
Increase, bank borrowings 135
Decrease, cash 22 o
$907 $907

The company has had substantial capital expenditures and increases in current assets.
This growth has far outstripped the growth in retained earnings. To finance this growth,
the company has reduced its marketable securities to zero, has leaned heavily on trade
credit (accounts payable), and has increased its accrued expenses and bank borrowings.
All of this is short-term financing of mostly long-term buildups in assets.

. Statement of cash flows for Dana-Stallings, Inc. (in thousands)

CASH FLOW FROM OPERATING ACTIVITIES

Net income $ 172
Depreciation 189
Cash provided (used) by current assets and operating-related current liabilities
Increase, accounts payable 214
Increase, accrued expenses 88
Increase, accounts receivable (182)
Increase, inventories _(251)
Net cash provided (used) by operating activities $ 230
CASH FLOW FROM INVESTING ACTIVITIES
Additions to fixed assets $(474)
Decrease, marketable securities 87
Net cash provided (used) by investing activities $(387)
CASH FLOW FROM FINANCING ACTIVITIES
Increase in short-term bank borrowings $ 135
Net cash provided (used) by financing activities $ 135
Increase (decrease) in cash $ (22)
Cash, December 31, 20X1 _ 53
Cash, December 31, 20X2 $ 31
Supplemental cash flow disclosures
Interest paid $ 21
Taxes paid 114
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In addition to the same points raised by an analysis of the sources and uses of funds
statement, we see that all of the firm’s cash flow from operating activities (and then
some) went toward additions to fixed assets. By and large, the cash flow statement pre-
pared using the indirect method gives you much the same information gathered from
an analysis of the sources and uses of funds statement.

. Cash budget (in thousands)

NOV. DEC. JAN. FEB. MAR. APR
Sales $500 $600 $600 $1,000 $650 $750
Cash collections
20% of current month sales $120 $ 200 $130
70% of last month’s sales 420 420 700
10% of 2-month-old sales 50 60 60
Total cash receipts $590 $ 680 $890
Purchases $360 $600 $ 390 $450
NOV. DEC. JAN. FEB. MAR. APR.
Cash disbursements for purchases
and operating expenses
100% of last month’s purchases $360 $ 600 $390
Labor costs 150 200 160
Other expenses paid 100 100 100
Total cash disbursements $610 $ 900 $650
Cash receipts less cash disbursements $(20) $ (220) $240
DEC. JAN. FEB. MAR.
Beginning bank borrowings $400 $420 $640
Additional borrowings 20 220 240)
Ending bank borrowings $400 $420 $640 $400

The amount of financing peaks in February owing to the need to pay for purchases
made the previous month and higher labor costs. In March, substantial collections are
made on the prior month’s billings, causing a large net cash inflow sufficient to pay off
the additional borrowings.

. Forecast balance sheet at March 31 (in thousands)

ACTUAL FORECAST
ASSETS 12-31 CHANGE 3-31 ASSUMPTIONS
Cash $ 50 0 $ 50 ® Set at estimated minimum balance.
Receivables 530 + 90 620 ® 80% Mar sales plus 10% Feb sales.
Inventory 545 + 90 635 ® Based on $545 plus $1,985 in
purchases (Jan—-Mar) minus 0.6 times
$2,250 in sales (Jan—Mar).
Current assets $1,125 +180 $1,305
Net fixed assets 1,836 - 24 1,812 ® Depreciation expected to be $24.
Total assets $2,961 +156 $3,117
ACTUAL FORECAST
LIABILITIES 12-31 CHANGE 3-31 ASSUMPTIONS
Bank borrowings $ 400 0 $ 400 ® Previous balance plus zero
additional financing needed.
Accounts payable 360 + 90 450 ® 100% Mar purchases.
Accrued expenses 212 _ 0 212 @ No change expected.
Current liabilities $ 972 + 90 $1,062
Long-term debt 450 0 450 ® No change expected.
Common stock 100 0 100 ® No change expected.
Retained earnings 1,439 + 66 1,505 @ Change in retained earnings equals
sales, minus payment for purchases,
Total liabilities and minus labor costs, depreciation,
shareholders’ equity  $2,961 +156 $3,117 and other expenses, for Jan-Mar.
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3. Forecast income statement (in thousands)

ASSUMPTIONS
Net sales $2,400 ® Based on sales forecast.
Cost of goods sold 1,440 ® Forecast at 60% of net sales.
Gross profit $ 960
Expenses 576 ® 24% of net sales; required to produce
16% before-tax profit margin (see below).
Profit before taxes $ 384 ® 16% of net sales; based on an 8% net profit
margin and 50% tax rate.
Taxes 192 e Forecast at 50%.
Profit after taxes $ 192 ® Forecast at 8% of net sales.
Dividends 0 @ None expected.
Increase in retained earnings $ 192 e Carried to forecast balance sheet.
Forecast balance sheet (in thousands)
END OF
ASSETS YEAR ASSUMPTIONS
Cash $ 96 ® Set at estimated minimum balance; 4% of
annual sales of $2.4M.
Receivables 400 ® Based on 60-day average collection period;
(net sales of $2.4M)/(360/60).
Inventory 180 ® Based on an annual turnover of 8; (cost of
goods sold of $1.44M)/8.
Current assets $ 676
Net fixed assets 500 ® $500,000 at beginning of year and capital
expenditures expected to equal depreciation
charge for the year.
Total assets $1,176
END OF
LIABILITIES YEAR ASSUMPTIONS
Bank borrowings $ 27 ® Plug figure equal to total assets minus all the
individual items listed below.
Accounts payable 60 e 1 month’s purchases; (0.5)(cost of goods
sold of $1.44M)/12.
Accrued expenses 72 @ Estimated at 3% of sales of $2.4M.
Current liabilities $ 159
Long-term debt 225 ® $300,000 minus year-end $75,000 principal
payment.
Common stock 100 @ No change expected.
Retained earnings 692 ® $500,000 plus $192,000 change in retained
Total liabilities and earnings per forecast income statement.
shareholders’ equity $1,176

Solution to Appendix Self-Correction Problem

0.75(0.04)(1.6667)

4. a. SGR =
0.6667 — [0.75(0.04)(1.6667)]
b. SGR = {(12 +1- 0.3)(1.80)(1.6129)][1
1-1(0.05)(1.80)(1.6129)] || 30

=8.11%

} -1=43.77%

The company has moved from steady state with higher target operating efficiency, a
higher debt ratio, and the sale of common stock. All of these things permit a high rate
of growth in sales next year. Unless further changes in these directions occur, the SGR

will decline.
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After studying Chapter 8, you should be able to:

® Explain how the definition of “working
capital” differs between financial analysts and
accountants.

® Understand the two fundamental decision issues
in working capital management — and the
trade-offs involved in making these decisions.

® Discuss how to determine the optimal level of
current assets.

® Describe the relationship between profitability,
liquidity, and risk in the management of
working capital.

® Explain how to classify working capital
according to its “components” and according
to “time” (i.e., either permanent or temporary).

® Describe the hedging (maturity matching)
approach to financing and the advantages/dis-
advantages of short- versus long-term financing.

@ Explain how the financial manager combines the
current asset decision with the liability structure
decision.

Every noble acquisition is attended with risks; he who fears to
encounter the one must not expect to obtain the other.

—PIETRO METASTASIO
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Introduction

Net working capital
Current assets minus
current liabilities.

Gross working capital
The firm’s investment
in current assets

(like cash and
marketable securities,
receivables, and
inventory).

Working capital
management The
administration of the
firm’s current assets
and the financing
needed to support
current assets.
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e Working Capital Concepts

There are two major concepts of working capital — net working capital and gross working
capital. When accountants use the term working capital, they are generally referring to net
working capital, which is the dollar difference between current assets and current liabilities.
This is one measure of the extent to which the firm is protected from liquidity problems.
From a management viewpoint, however, it makes little sense to talk about trying to actively
manage a net difference between current assets and current liabilities, particularly when that
difference is continually changing.

Financial analysts, on the other hand, mean current assets when they speak of working
capital. Therefore, their focus is on gross working capital. Because it does make sense for
the financial manager to be involved with providing the correct amount of current assets for
the firm at all times, we will adopt the concept of gross working capital. As the discussion of
working capital management unfolds, our concern will be to consider the administration of
the firm’s current assets — namely, cash and marketable securities, receivables, and inventory
— and the financing (especially current liabilities) needed to support current assets.

e Significance of Working Capital Management

The management of working capital, which is taken up in this and the subsequent three
chapters, is important for several reasons. For one thing, the current assets of a typical manu-
facturing firm account for over half of its total assets. For a distribution company, they
account for even more. Excessive levels of current assets can easily result in a firm realizing
a substandard return on investment. However, firms with too few current assets may incur
shortages and difficulties in maintaining smooth operations.

For small companies, current liabilities are the principal source of external financing. These
firms do not have access to the longer-term capital markets, other than to acquire a mortgage
on a building. The fast-growing but larger company also makes use of current liability financ-
ing. For these reasons, the financial manager and staff devote a considerable portion of their
time to working capital matters. The management of cash, marketable securities, accounts
receivable, accounts payable, accruals, and other means of short-term financing is the direct
responsibility of the financial manager; only the management of inventories is not. More-
over, these management responsibilities require continuous, day-to-day supervision. Unlike
dividend and capital structure decisions, you cannot study the issue, reach a decision, and
set the matter aside for many months to come. Thus working capital management is import-
ant, if for no other reason than the proportion of the financial manager’s time that must be
devoted to it. More fundamental, however, is the effect that working capital decisions have on
the company’s risk, return, and share price.

e Profitability and Risk

Underlying sound working capital management lie two fundamental decision issues for the
firm. They are the determination of

e the optimal level of investment in current assets

o the appropriate mix of short-term and long-term financing used to support this invest-

ment in current assets.

In turn, these decisions are influenced by the trade-off that must be made between profitability
and risk. Lowering the level of investment in current assets, while still being able to support
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Working Capital Management, Supply Chain Visibility

SuppiylemandSiajn

More than $1 trillion seen unnecessarily tied up in
working capital.

he 2,000 largest companies in the United States and

Europe have more than $1 trillion in cash unneces-
sarily tied up in working capital in the form of invoices
paid late by customers, suppliers paid too early and
inventory moving too slowly through the supply chain,
according to research from business advisory firm The
Hackett Group.

By implementing best practices and achieving work-
ing capital levels seen by leaders in this study, companies
would also reduce annual operating costs by up to $42
billion, Hackett reported.

Taken together, these working capital improve-
ments could enable companies to boost net profits by
up to 11 percent. Hackett’s research also shows a strong
correlation between companies that consistently grow

shareholder value and those that excel at working capital
management.

The research highlights a range of best practices
that leading companies use to enhance their working
capital performance, such as better understanding their
customers and focusing proactive efforts on those that
have the greatest material impact on working capital
performance.

Hackett also sees next-generation opportunities for
companies willing to take an extended view of supply chain
operations, collaborating with customers, channel partners
and vendors to enable better demand visibility, inventory
optimization and other operational improvements.

“Working capital optimization is inherently complex,
as it touches many business processes and people within
an organization,” said Hackett-REL President Stephen
Payne. “It’s a balancing act, and companies must manage
it carefully to ensure that they keep working capital low
and also have the critical resources they need to do things
like fund product development, produce and deliver
their products, and provide high levels of customer ser-
vice. But the ability to impact the bottom line through
working capital optimization is tremendous.”

Source: “More than $1 Trillion Seen Unnecessarily Tied Up in Working Capital,” Supply & Demand Chain Executive (June/July 2006), p. 10.
(www.sdcexec.com) © Copyright 2006 by Cygnus Business Media. Used by permission. All rights reserved.

sales, would lead to an increase in the firm’s return on total assets. To the extent that the
explicit costs of short-term financing are less than those of intermediate- and long-term
financing, the greater the proportion of short-term debt to total debt, the higher is the
profitability of the firm.

Although short-term interest rates sometimes exceed long-term rates, generally they are
less. Even when short-term rates are higher, the situation is likely to be only temporary. Over
an extended period of time, we would expect to pay more in interest cost with long-term debt
than we would with short-term borrowings, which are continually rolled over (refinanced) at
maturity. Moreover, the use of short-term debt as opposed to longer-term debt is likely to
result in higher profits because debt will be paid off during periods when it is not needed.

These profitability assumptions suggest maintaining a low level of current assets and a
high proportion of current liabilities to total liabilities. This strategy will result in a low, or
conceivably negative, level of net working capital. Offsetting the profitability of this strategy,
however, is the increased risk to the firm. Here, risk means jeopardy to the firm for not
maintaining sufficient current assets to

@ meet its cash obligations as they occur

e support the proper level of sales (e.g., running out of inventory).

In this chapter we study the trade-off between risk and profitability as it relates to the level and
financing of current assets.
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Current asset levels
for three alternative
working capital
policies

Working Capital Issues
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e Optimal Amount (or Level) of Current Assets

In determining the appropriate amount, or level, of current assets, management must con-
sider the trade-off between profitability and risk. To illustrate this trade-off, suppose that,
with existing fixed assets, a firm can produce up to 100,000 units of output a year.' Production
is continuous throughout the period under consideration, in which there is a particular level
of output. For each level of output, the firm can have a number of different levels of current
assets. Let’s assume, initially, three different current asset policy alternatives. The relationship
between output and current asset level for these alternatives is illustrated in Figure 8.1. We see
from the figure that the greater the output, the greater the need for investment in current
assets to support that output (and sales). However, the relationship is not linear; current
assets increase at a decreasing rate with output. This relationship is based on the notion that
it takes a greater proportional investment in current assets when only a few units of output
are produced than it does later on, when the firm can use its current assets more efficiently.

If we equate liquidity with “conservativeness,” Policy A is the most conservative of the
three alternatives. At all levels of output, Policy A provides for more current assets than any
other policy. The greater the level of current assets, the greater the liquidity of the firm, all
other things equal. Policy A is seen as preparing the firm for almost any conceivable current
asset need; it is the financial equivalent to wearing a belt and suspenders. Policy C is least
liquid and can be labeled “aggressive.” This “lean and mean” policy calls for low levels of cash
and marketable securities, receivables, and inventories. We should keep in mind that for every
output level there is a minimum level of current assets that the firm needs just to get by. There
is a limit to how “lean and mean” a firm can get. We can now summarize the rankings of the
alternative working capital policies in respect to liquidity as follows:

HIGH = > LOW
Liquidity Policy A Policy B Policy C

'This illustration holds constant the amount of the firm’s fixed assets. This is actually a rather fair assumption. A
firm’s fixed assets are generally determined by its scale of production. Once established, the fixed assets remain
invested (at least in the short run) regardless of production levels.



Permanent working
capital The amount
of current assets
required to meet a
firm’s long-term
minimum needs.
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Though policy A clearly provides the highest liquidity, how do the three alternative
policies rank when we shift our attention to expected profitability? To answer this question,
we need to recast the familiar return on investment (ROI) equation as follows:

ROl = Net profit Net profit

Total assets  (Cash + Receivables + Inventory) + Fixed assets

From the equation above we can see that decreasing the amounts of current assets held (for
example, a movement from Policy A toward Policy C) will increase our potential profitabil-
ity. If we can reduce the firm’s investment in current assets while still being able to properly
support output and sales, ROI will increase. Lower levels of cash, receivables, and inventory
would reduce the denominator in the equation; and net profits, our numerator, would remain
roughly the same or perhaps even increase. Policy C, then, provides the highest profitability
potential as measured by ROL.

However, a movement from Policy A toward Policy C results in other effects besides
increased profitability. Decreasing cash reduces the firm’s ability to meet financial obligations
as they come due. Decreasing receivables, by adopting stricter credit terms and a tougher
enforcement policy, may result in some lost customers and sales. Decreasing inventory may
also result in lost sales due to products being out of stock. Therefore more aggressive work-
ing capital policies lead to increased risk. Clearly, Policy C is the most risky working capital
policy. It is also a policy that emphasizes profitability over liquidity. In short, we can now
make the following generalizations:

HIGH = > LOW
Liquidity Policy A Policy B Policy C
Profitability Policy C Policy B Policy A
Risk Policy C Policy B Policy A

Interestingly, our discussion of working capital policies has just illustrated the two most
basic principles in finance:

1. Profitability varies inversely with liquidity. Notice that for our three alternative working
capital policies, the liquidity rankings are the exact opposite of those for profitability.
Increased liquidity generally comes at the expense of reduced profitability.

2. Profitability moves together with risk (i.e., there is a trade-off between risk and return). In
search of higher profitability, we must expect to take greater risks. Notice how the
profitability and risk rankings for our alternative working capital policies are identical.
You might say that risk and return walk hand in hand.

Ultimately, the optimal level of each current asset (cash, marketable securities, receivables,
and inventory) will be determined by management’s attitude to the trade-off between
profitability and risk. For now, we continue to restrict ourselves to some broad generalities.
In subsequent chapters, we will deal more specifically with the optimal levels of these assets,
taking into consideration both profitability and risk.

e Detour: Classification of Working Capital

Before turning our attention to the way working capital should be financed, we need to take
a slight detour and classify working capital. Having defined working capital as current assets,
it can now be classified according to

e Components, such as cash, marketable securities, receivables, and inventory (subsequent
chapters will focus on these components), or

o Time, as either permanent or temporary.

Though the components of working capital are self-explanatory, classification by time
requires some explanation. A firm’s permanent working capital is the amount of current
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assets required to meet long-term minimum needs. You might call this “bare bones” working
capital. Temporary working capital, on the other hand, is the investment in current assets
that varies with seasonal requirements. Figure 8.2 illustrates the firm’s changing needs for
working capital over time while highlighting both the temporary and permanent nature of
those needs.

Permanent working capital is similar to the firm’s fixed assets in two important respects.
First, the dollar investment is long term, despite the seeming contradiction that the assets
being financed are called “current.” Second, for a growing firm, the level of permanent work-
ing capital needed will increase over time in the same way that a firm’s fixed assets will need
to increase over time. However, permanent working capital is different from fixed assets in
one very important respect — it is constantly changing. Take a can of red paint and paint some
of the firm’s fixed assets (like plant and equipment). If you come back in a month, these same
assets are there and they are still red. Now, paint the firm’s cash, receivable invoices, and
inventory green. If you come back in a month, you may still find some green items, but many,
if not most, will have been replaced by new, unpainted items. Thus permanent working
capital does not consist of particular current assets staying permanently in place, but is a
permanent level of investment in current assets, whose individual items are constantly turn-
ing over. Viewed still another way, permanent working capital is similar to the level of water
that you find in a bay at low tide.

Like permanent working capital, temporary working capital also consists of current assets
in a constantly changing form. However, because the need for this portion of the firm’s total
current assets is seasonal, we may want to consider financing this level of current assets from
a source which can itself be seasonal or temporary in nature. Let us now direct our attention
to the problem of how to finance current assets.

Financing Current Assets: Short-Term and Long-Term Mix

Spontaneous
financing Trade
credit, and other
payables and
accruals, that arise
spontaneously in the
firm’s day-to-day
operations.
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The way in which the assets of a company are financed involves a trade-off between risk and
profitability. For purposes of analysis, we initially assume that the company has an established
policy with respect to payment for purchases, labor, taxes, and other expenses. Thus the
amounts of accounts payable and of accruals included in current liabilities are not active deci-
sion variables.” These current liabilities are regarded as spontaneous financing and are a topic

*Delaying the payment of accounts payable can be an active decision variable for financing purposes. However, there
are limits to the extent to which a firm can “s-t-r-e-t-c-h” its payables. For simplicity, we assume in this analysis that
the firm has a definite policy for paying bills, such as taking advantage of all cash discounts and paying all other bills
at the end of the credit period. See Chapter 11 for a discussion of trade credit as a means of financing.
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in Chapter 11. They finance a portion of the current assets of the firm and tend to fluctuate
with the production schedule and, in the case of accrued taxes, with profits. As the underlying
investment in current assets grows, accounts payable and accruals also tend to grow, in part
financing the buildup in assets. Our concern is the way in which assets not supported by
spontaneous financing are handled. This residual financing requirement pertains to the net
investment in assets after spontaneous financing is deducted.

e Hedging (Maturity Matching) Approach

If the firm adopts a hedging (maturity matching) approach to financing, each asset would be
offset with a financing instrument of the same approximate maturity. Short-term or seasonal
variations in current assets would be financed with short-term debt; the permanent com-
ponent of current assets and all fixed assets would be financed with long-term debt or with
equity. This policy is illustrated in Figure 8.3. If total funds requirements behave in the man-
ner shown, only the short-term fluctuations shown at the top of the figure would be financed
with short-term debt. The rationale for this is that if long-term debt is used to finance
short-term needs, the firm will be paying interest for the use of funds during times when these
funds are not needed. This occurrence can be illustrated by drawing a straight line across
the seasonal humps in Figure 8.3 to represent the total amount of long-term financing. It
is apparent that financing would be employed in periods of seasonal lulls — when it is not
needed. With a hedging approach to financing, the borrowing and payment schedule for
short-term financing would be arranged to correspond to the expected swings in current
assets, less spontaneous financing. (Note again that some of the current assets are financed
by payables and accruals, but that we deduct such spontaneous financing, and equivalent
amounts of current assets in creating Figure 8.3.)

A hedging (maturity matching) approach to financing suggests that apart from current
installments on long-term debt, a firm would show no current borrowings at the seasonal
troughs for asset needs shown in Figure 8.3. As the firm moved into a period of seasonal asset
needs, it would borrow on a short-term basis, paying off the borrowings with the cash released
as the recently financed temporary assets were eventually reduced. For example, a seasonal
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expansion in inventory (and receivables) for the Christmas selling season would be financed
with a short-term loan. As the inventory was reduced through sales, receivables would be built
up. The cash needed to repay the loan would come from the collection of these receivables.
All of this would occur within a matter of a few months. In this way, financing would be
employed only when it was needed. This loan to support a seasonal need would be follow-
ing a self-liquidating principle. That is, the loan is for a purpose that will generate the funds
necessary for repayment in the normal course of operations. (In fact, we have just described
the “ideal bank loan” — short-term, inherently self-liquidating, referred to as “STISL.”)
Permanent asset requirements would be financed with long-term debt and equity. In this
situation, it would be the long-term profitability of the financed assets that would be counted
on to cover the long-term financing costs. In a growth situation, permanent financing would
be increased in keeping with increases in permanent asset requirements.

e® Short-Term versus Long-Term Financing

Although an exact matching of the firm’s schedule of future net cash flows and the debt
payment schedule is appropriate under conditions of certainty, it is usually not appropriate
when uncertainty exists. Net cash flows will deviate from expected flows in keeping with the
firm’s business risk. As a result, the schedule of maturities of the debt is very significant in
assessing the risk-profitability trade-off. The question is: What margin of safety should be
built into the maturity schedule to allow for adverse fluctuations in cash flows? This depends
on management’s attitude to the trade-off between risk and profitability.

The Relative Risks Involved. In general, the shorter the maturity schedule of a firm’s debt
obligations, the greater the risk that the firm will be unable to meet principal and interest
payments. Suppose a company borrows on a short-term basis in order to build a new plant.
The cash flows from the plant would not be sufficient in the short run to pay off the loan. As
a result, the company bears the risk that the lender may not roll over (renew) the loan at
maturity. This refinancing risk could be reduced in the first place by financing the plant on a
long-term basis — the expected long-term future cash flows being sufficient to retire the debt
in an orderly manner. Thus committing funds to a long-term asset and borrowing short term
carries the risk that the firm may not be able to renew its borrowings. If the company should
fall on hard times, creditors might regard renewal as too risky and demand immediate pay-
ment. In turn, this would cause the firm either to retrench, perhaps by selling off assets to get
cash, or to declare bankruptcy.

In addition to refinancing risk, there is also the uncertainty associated with interest costs.
When the firm finances with long-term debt, it knows precisely its interest costs over the
period of time for which it needs the funds. If it finances with short-term debt, it is uncertain
of interest costs on refinancing. In a real sense, then, the uncertainty of interest costs repre-
sents risk to the borrower. We know that short-term interest rates fluctuate far more than
long-term rates. A firm forced to refinance its short-term debt in a period of rising interest
rates may pay an overall interest cost on short-term debt that is higher than it would have
been originally on long-term debt. Therefore not knowing the cost of future short-term
borrowing represents risk to a company.

The Risks versus Costs Trade-Off. Differences in risk between short- and long-term
financing must be balanced against differences in interest costs. The longer the maturity
schedule of a firm’s debt, the more costly the financing is likely to be. In addition to the gen-
erally higher costs of long-term borrowings, the firm may well end up paying interest on debt
over periods of time when the funds are not needed. Thus there are cost inducements to
finance funds requirements on a short-term basis.

Consequently, we have a trade-off between risk and profitability. We have seen that, in
general, short-term debt has greater risk than long-term debt but also less cost. The margin of
safety provided by the firm can be thought of as the lag between the firm’s expected net cash
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flow and the contractual payments on its debt. This margin of safety will depend on the risk
preferences of management. In turn, management’s decision on the maturity composition of
the firm’s debt will determine the portion of current assets financed by current liabilities and
the portion financed on a long-term basis.

To allow for a margin of safety, management might decide on the proportion of short-term
and long-term financing shown in Figure 8.4. Here we see that the firm finances a portion of
its expected seasonal funds requirement, less payables and accruals, on a long-term basis.
If the expected net cash flows do occur as forecast, it will pay interest on excess debt (the
shaded area in Figure 8.4) during seasonal troughs when these particular funds are not
needed. In the extreme, peak requirements might be financed entirely on a long-term basis,
as would be the case if we drew the long-term financing line across the seasonal humps at the
top of Figure 8.4. The higher the long-term financing line, the more conservative the financ-
ing policy of the firm, and the higher the cost.

In contrast to a conservative (longer maturity schedule) financing policy, an aggressive
policy might look like that shown in Figure 8.5. Here we see that there is a negative margin of
safety. The firm has financed part of its permanent current assets with short-term debt.” As a
result, it must refinance this debt at maturity, and this involves an element of risk. The greater
the portion of the permanent asset needs financed with short-term debt, the more aggressive
the financing is said to be. Therefore the expected margin of safety associated with a firm’s
policy regarding its short- and long-term financing mix can be positive, or negative, or zero.
Zero would be the case in a hedging policy, illustrated in Figure 8.3.

As we have already seen in the earlier section, the firm can also create a margin of safety by
increasing its liquid assets. Thus the firm can reduce the risk of cash insolvency either by
increasing the maturity schedule of its debt or by carrying greater amounts of short-lived
(current) assets. Shortly, we will explore the interdependence of these two facets. But before
we do, we need to take a look at Table 8.1.

*Smaller companies are often forced to finance a portion of their permanent asset needs with short-term debt because
of their difficulties in attracting long-term debt financing. Often this takes the form of a bank line of credit, rolled over
again and again. For an informative, readable article on the special financing problems of the small but growing firm,
see Jerry A. Viscione, “How Long Should You Borrow Short Term?” Harvard Business Review (March—April 1986), 20—24.
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MATURITY (or life)
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SHORT-TERM
(Temporary)

Moderate
Risk-Profitability

Low
Risk-Profitability

LONG-TERM
(Permanent)

High
Risk-Profitability
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SHORT- VERSUS LONG-TERM RISK QUESTIONS

Do we need more time to meet principal and interest payments, i.e., a longer
maturity schedule of debt?

PLANNING

REFINANCING
COSTS

Can we renew short-term borrowing if we need to?

Will current plus expected future short-term borrowing costs on short-term
loans that are rolled over be less than expected costs of long-term financing?

Table 8.1 summarizes our discussion of short- versus long-term financing as it relates to
the trade-off between risk and profitability. Notice that maintaining a policy of short-term
financing for short-term, or temporary, asset needs (Box 1) and long-term financing for long-
term, or permanent, asset needs (Box 3) would comprise a set of moderate risk-profitability
strategies — what we have been calling a hedging (maturity matching) approach to financing.
Other strategies are possible, however, and should not necessarily be considered wrong. But
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what you gain by following alternative strategies (like those represented by Box 2 or Box 4)
needs to be weighed against what you give up. For example, the low-risk strategy of using
long-term financing to support short-term asset needs comes at the expense of curtailed
profits. How management answers questions like those posed in the bottom panel of Table 8.1
will help them determine which strategies are best to employ (and when).

Combining Liability Structure and Current Asset Decisions

In the preceding sections, we examined two broad aspects of working capital management:
what level of current assets to maintain and how to finance current assets. These two facets
are interdependent. All other things equal, a firm that follows a conservative policy of main-
taining high levels of current assets should be in a better position to successfully utilize short-
term borrowing than a firm that maintains aggressively low levels of current assets. On the
other hand, a firm that finances its current assets entirely with equity will be in a better risk
position to take a more aggressive stance when it comes to maintaining low (“lean and mean”)
levels of current assets. Because of their interdependence, these two aspects of working cap-
ital management must be considered jointly.

e Uncertainty and the Margin of Safety

If the firm knows with certainty its future sales demand, resulting receivable collections,
and production schedule, it will be able to arrange its debt maturity schedule to correspond
exactly to the schedule of future net cash flows. As a result, profits will be maximized, for there
will be no need to hold excessive (and relatively low-yielding) levels of current assets nor to
have more long-term financing than is absolutely necessary. When sales and resulting cash
flows are subject to uncertainty, however, the situation is changed. The greater the dispersion
of the probability distribution of possible net cash flows, the greater the margin of safety that
management will wish to provide.

Assume initially that the firm cannot borrow on short notice to meet unexpected cash
drains. As a result, it can provide a margin of safety only by (1) increasing the level of current
assets (especially cash and marketable securities), or (2) lengthening the maturity schedule
of financing. Both of these actions affect profitability. In the first choice, funds are committed
to relatively low-yielding assets. In the second, the firm may pay interest on borrowings over
periods of time when the funds are not needed. In addition, long-term debt has a higher
expected interest cost than does short-term debt.

e Risk and Profitability

A decision on the appropriate margin of safety will be governed by considerations of risk and pro-
fitability and by management’s attitude toward bearing risk. Each solution (increasing liquidity,
lengthening the maturity schedule, or a combination of the two) will cost the firm something
in profit-making ability. For a given risk tolerance, management may determine which solu-
tion is least costly and then implement that solution. On the other hand, management might
determine the least costly solution for various levels of risk. Then management could formulate
risk tolerances on the basis of the cost involved in providing a margin of safety. Presumably,
these tolerances would be in keeping with an objective of maximizing shareholder wealth.

If the firm can borrow in times of emergency, the foregoing analysis needs to be modified.
The greater the ability of the firm to borrow on short notice, the less it needs to provide for a
margin of safety by the means previously discussed. Certain companies can arrange for lines
of credit or revolving credits that enable them to borrow on short notice.* When a company

*For a discussion of these methods see Chapter 11.
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has access to such credit, it must compare the cost of these arrangements with the cost of other
solutions. There are, of course, limits on how much a firm may borrow on short notice.
Consequently, it must provide for some margin of safety on the basis of the considerations

discussed in this chapter.

Key Learning Points

® There are two major concepts of working capital —

net working capital (current assets minus current
liabilities) and gross working capital (current assets).
In finance, working capital is synonymous with
current assets. Working capital management concerns
the administration of the firm’s current assets along
with the financing (especially current liabilities)
needed to support current assets.

In determining the appropriate amount, or level, of
current assets, management must consider the trade-
off between profitability and risk. The greater the level
of current assets, the greater the liquidity of the firm,
all other things equal. With greater liquidity comes
less risk, but also less profitability. In the management
of working capital, we see the two most basic prin-
ciples of finance in operation:

1. Profitability varies inversely with liquidity.

2. Profitability moves together with risk.

We can classify working capital by components — cash,
marketable securities, receivables, and inventory. In
addition, working capital can be classified by time, as
either permanent or temporary. Permanent working

capital is the amount of current assets required to
meet a firm’s long-term minimum needs. Temporary
working capital, on the other hand, is the amount of
current assets that varies with seasonal needs.

If the firm adopts a hedging (maturity matching)
approach to financing, each asset would be offset with
a financing instrument of the same approximate
maturity. Short-term or seasonal variations in current
assets would be financed with short-term debt. The
permanent component of current assets and all fixed
assets would be financed with long-term debt or equity.
In general, the longer the composite maturity
schedule of the financing used by the firm, the less
risky is that financing. However, the longer this
maturity schedule, the more costly the financing is
likely to be. Consequently, we have yet another trade-
off between risk and profitability.

The two key facets of working capital management —
what level of current assets to maintain and how to
finance current assets — are interdependent. Because
of their interdependence, these two facets must be
considered jointly.

1. What does working capital management encompass? What functional decisions are
involved, and what underlying principle or trade-off influences the decision process?

2. A firm is currently employing an “aggressive” working capital policy with regard to the
level of current assets it maintains (relatively low levels of current assets for each pos-
sible level of output). The firm has decided to switch to a more “conservative” working
capital policy. What effect will this decision probably have on the firm’s profitability
and risk?

3. Utilities hold 10 percent of total assets in current assets; retail trade industries hold
60 percent of total assets in current assets. Explain how industry characteristics account
for this difference.

4. Distinguish between “temporary” and “permanent” working capital.

5. If the firm adopts a hedging (maturity matching) approach to financing, how would it
finance its current assets?

6. Some firms finance their permanent working capital with short-term liabilities
(commercial paper and short-term notes). Explain the impact of this decision on the
profitability and risk of these firms.
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7. Suppose that a firm finances its seasonal (temporary) current assets with long-term funds.
What is the impact of this decision on the profitability and risk of this firm?

8. Risk associated with the amount of current assets is generally assumed to decrease with
increased levels of current assets. Is this assumption always correct for all levels of current
assets — in particular, for an excessively high level of current assets relative to the firm’s
needs? Explain.

9. At times, long-term interest rates are lower than short-term rates, yet the discussion in the
chapter suggests that long-term financing is more expensive. If long-term rates are lower,
should the firm finance itself entirely with long-term debt?

10. How does shortening the maturity composition of outstanding debt increase the firm’s
risk? Why does increasing the liquidity of the firm’s assets reduce the risk?

11. What are the costs of maintaining too large a level of working capital? Too small a level
of working capital?

12. How is a margin of safety provided for in working capital management?

Self-Correction Problem

1. Zzzz Worst Company currently has total assets of $3.2 million, of which current assets
comprise $0.2 million. Sales are $10 million annually, and the before-tax net profit
margin (the firm currently has no interest-bearing debt) is 12 percent. Given renewed
fears of potential cash insolvency, an overly strict credit policy, and imminent stockouts,
the company is considering higher levels of current assets as a buffer against adversity.
Specifically, levels of $0.5 million and $0.8 million are being considered instead of the
$0.2 million presently held. Any additions to current assets would be financed with new
equity capital.

a. Determine the total asset turnover, before-tax return on investment, and before-tax net
profit margin under the three alternative levels of current assets.

b. If the new additions to current assets were financed with long-term debt at 15 percent
interest, what would be the before-tax interest “cost” of the two new policies?

1. The Anderson Corporation (an all-equity-financed firm) has a sales level of $280,000 with
a 10 percent profit margin before interest and taxes. To generate this sales volume, the firm
maintains a fixed-asset investment of $100,000. Currently, the firm maintains $50,000 in
current assets.

a. Determine the total asset turnover for the firm and compute the rate of return on total
assets before taxes.

b. Compute the before-tax rate of return on assets at different levels of current assets
starting with $10,000 and increasing in $15,000 increments to $100,000.

c. What implicit assumption is being made about sales in Part (b)? Appraise the
significance of this assumption along with the policy to choose the level of current assets
that will maximize the return on total assets as computed in Part (b).

2. The Malkiel Corporation has made the three-year projection of its asset investment
given in the following table. It has found that payables and accruals tend to equal one-
third of current assets. It currently has $50 million in equity, and the remainder of
its financing is provided by long-term debt. The earnings retained amount to $1 million
per quarter.
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Solutions to Self-Correction Problem

FIXED ASSETS CURRENT ASSETS
DATE (in millions) (in millions)
3/31/X1 (now) $50 $21
6/30/X1 51 30
9/30/X1 52 25
12/31/X1 53 21
3/31/X2 54 22
6/30/X2 55 31
9/30/X2 56 26
12/31/X2 57 22
3/31/X3 58 23
6/30/X3 59 32
9/30/X3 60 27
12/31/X3 61 23

a. Graph the time path of (i) fixed assets and (ii) total assets (less amount financed spont-
aneously by payables and accruals).

b. Devise a financing plan, assuming that your objective is to use a hedging (maturity
matching) approach.

. Mendez Metal Specialties, Inc., has a seasonal pattern to its business. It borrows under a

line of credit from Central Bank at 1 percent over prime. Its total asset requirements now
(at year end) and estimated requirements for the coming year are (in millions):

1ST 2ND 3RD 4TH
NOW QUARTER QUARTER QUARTER QUARTER
Total asset requirements $4.5 $4.8 $5.5 $5.9 $5.0

Assume that these requirements are level throughout the quarter. At present the company
has $4.5 million in equity capital plus long-term debt plus the permanent component of
current liabilities, and this amount will remain constant throughout the year.

The prime rate currently is 11 percent, and the company expects no change in this rate
for the next year. Mendez Metal Specialties is also considering issuing intermediate-term
debt at an interest rate of 13.5 percent. In this regard, three alternative amounts are under
consideration: zero, $500,000, and $1 million. All additional funds requirements will be
borrowed under the company’s bank line of credit.

a. Determine the total dollar borrowing costs for short- and intermediate-term debt under
each of the three alternatives for the coming year. (Assume that there are no changes in
current liabilities other than borrowings.) Which alternative is lowest in cost?

b. Is there a consideration other than expected cost that deserves our attention?

. a. POLICY

EXISTING 2 3
Sales (millions) $10.0 $10.0 $10.0
EBIT (millions) 1.2 1.2 1.2
Total assets (millions) 3.2 35 3.8
Total asset turnover 3.125 2.857 2.632
Before-tax return on assets 37.5% 34.3% 32.6%
Before-tax net profit margin 12.0% 12.0% 12.0%

The before-tax net profit margin is unchanged, as sales and earnings before interest and
taxes (EBIT) are the same regardless of the liquidity policy employed.
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POLICY
2 3
Additional debt $300,000 $600,000
Additional interest 45,000 90,000

The “cost” of financing additional current assets could be reduced by the amount that
could be earned on any additional investment of cash in marketable securities. Also,
more lenient credit terms may lead to increased sales and profits. A hidden cost is that
part of the debt capacity of the firm is used up by virtue of financing increased levels of

current assets with debt.
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After studying Chapter 9, you should be able to:
® List and explain the motives for holding cash.

® Understand the purpose of efficient cash
management.

® Describe methods for speeding up the collection
of accounts receivable and methods for con-
trolling cash disbursements.

o Differentiate between remote and controlled
disbursement, and discuss any ethical concerns
raised by either of these two methods.

® Discuss how electronic data interchange (EDI)
and outsourcing each relates to a company’s
cash collections and disbursements.

o Identify the key variables that should be
considered before purchasing any marketable
securities.

® Define the most common money-market instru-
ments that a marketable securities portfolio
manager would consider for investment.

® Describe the three segments of the marketable
securities portfolio and note which securities are
most appropriate for each segment and why.
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Money is like muck, not good except it be spread.

—FRANCIS BACON

In the previous chapter, we were occupied with questions concerning the optimal level of
current assets for the firm. By examining the trade-off between profitability and risk, we were
able to determine, generally, the proper level of current assets that the firm should carry. Once
the overall level of current assets is determined, other questions remain. How much should be
carried in cash? How much should be carried in marketable securities? We are going to find
out how to answer these questions. We will also find out how to improve the efficiency of cash
management and how to invest funds in marketable securities.

John Maynard Keynes suggested three reasons for individuals to hold cash.' Keynes labeled
these motives as follows: transactions, speculative, and precautionary. Shifting the emphasis
away from individuals, we can use these three categories to describe the motives for corpora-
tions to hold cash.

e Transactions motive: to meet payments, such as purchases, wages, taxes, and dividends,
arising in the ordinary course of business.

® Speculative motive: to take advantage of temporary opportunities, such as a sudden
decline in the price of a raw material.

® Precautionary motive: to maintain a safety cushion or buffer to meet unexpected cash
needs. The more predictable the inflows and outflows of cash for a firm, the less cash
that needs to be held for precautionary needs. Ready borrowing power to meet emer-
gency cash drains also reduces the need for this type of cash balance.

It is important to point out that not all of the firm’s needs for cash call for holding cash
balances exclusively. Indeed, a portion of these needs may be met by holding marketable
securities (cash-equivalent assets) and by maintaining unused borrowing capacity (e.g., bank
lines of credit). For the most part, firms do not hold cash for the purpose of speculation.
Consequently, we concentrate only on the transactions and precautionary motives of the
firm, with these needs being met with balances held both in cash and in marketable securities.

Cash management involves the efficient collection, disbursement, and temporary invest-
ment of cash. The treasurer’s department of a company is usually responsible for the firm’s
cash management system. A cash budget, instrumental in the process (see Chapter 7), tells us
how much cash we are likely to have, when we are likely to have it, and for how long. Thus
it serves as a foundation for cash forecasting and control. In addition to the cash budget,
the firm needs systematic information on cash as well as some kind of control system. (See
Figure 9.1.) For a large firm, the information is usually computer based. It is necessary to
obtain frequent reports, generally daily, on cash balances in each of the company’s bank
accounts, on cash disbursements, on average daily balances, and on the marketable security
position of the firm as well as a detailed report on changes in this position. It is also useful
to have information on major anticipated cash receipts and cash disbursements. All of this
information is essential if a firm is to manage its cash in an efficient manner — one that
provides for safe and convenient cash availability and for reasonable investment income on
temporary investments of cash.

'John Maynard Keynes, The General Theory of Employment, Interest, and Money (New York: Harcourt Brace
Jovanovich, 1936), pp. 170-174.
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Collections Disbursements

Marketable securities
investment

v

Control through information reporting*

~<-—— Funds flow == -== Information flow

*With timely information reporting, a firm can
generate significant income by properly managing
collections, disbursements, cash balances, and
marketable securities investment.

The various collection and disbursement methods that a firm employs to improve its cash
management efficiency constitute two sides of the same coin. They exercise a joint impact
on the overall efficiency of cash management. The general idea is that the firm will benefit
by “speeding up” cash receipts and “s-1-o-w-i-n-g d-o-w-n” cash payouts. The firm wants to
speed up the collection of accounts receivable so that it can have the use of money sooner.
Conversely, it wants to pay accounts payable as late as is consistent with maintaining the
firm’s credit standing with suppliers so that it can make the most use of the money it already
has. Today, most companies of reasonable size use sophisticated techniques to speed up
collections and tightly control disbursements. Let’s see how they do it.

e Collections

We consider first the acceleration of collections, which includes the steps taken by the firm
from the time a product or service is sold until the customers’ checks are collected and
become usable funds for the firm. A number of methods are designed to speed up this collec-
tion process by doing one or more of the following: (1) expedite preparing and mailing the
invoice; (2) accelerate the mailing of payments from customers to the firm; and (3) reduce the
time during which payments received by the firm remain uncollected funds.

Collection Float. The second and third items in the preceding list collectively represent
collection float, the total time between the mailing of a check by a customer and the availabil-
ity of cash to the receiving firm. (See Figure 9.2.) The second item, by itself, refers to mail float,
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A time-line
explanation of
collection float and
its components

Preauthorized debit
The transfer of
funds from a payor’s
bank account on a
specified date to

the payee’s bank
account; the transfer
is initiated by the
payee with the
payor’s advance
authorization.
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or the time for which the check is in the mail. The third item, representing deposit float,
has two aspects. The first, processing float, is the time it takes a company to process checks
internally. This interval extends from the moment a check is received until the moment it is
deposited with a bank for credit to the company’s account. The second aspect of deposit float
is availability float; it involves the time consumed in clearing the check through the bank-
ing system. A check becomes collected funds when it is presented to the payor’s bank and is
actually paid by that bank. To streamline the availability of credit, the Federal Reserve System
has established a schedule specifying availability for all checks deposited with it for collection.
This schedule is based on the average time required for a check deposited with a particular
Federal Reserve Bank to be collected in a particular geographic area of the country. For busi-
ness accounts, the maximum period for which credit is deferred is two days. This means that
even if a check is not actually collected through the Federal Reserve System in two days, it
becomes collected funds because the Federal Reserve carries the remaining float in the system.

Collection float is important to the financial manager because a company usually must wait
until a check mailed by a customer finally clears the banking system before the cash becomes
available to the firm. Because the name of the game is to turn mailed checks into cash more
quickly, the financial manager wants to reduce collection float as much as possible. In what
follows, we examine various ways to speed up the collection process to have more usable funds.

Earlier Billing. An obvious but easily overlooked way to speed up the collection of receiv-
ables is to get invoices to customers earlier. Customers have different payment habits. Some
pay their bills on the discount date or the final due date (or later), and others pay immediately
on receipt of an invoice. In any event, accelerated preparation and mailing of invoices will
result in faster payment because of the earlier invoice receipt and resulting earlier discount
and due dates. Computerized billing could be used to accomplish this. In addition, some
companies find it advantageous to enclose invoices with shipped merchandise, send invoices
by fax, or even request advance payment.

Billing can be eliminated entirely through the use of a preauthorized debit. A customer
signs an agreement with a firm allowing the firm to automatically debit the customer’s bank
account on a specified date and transfer funds from the customer’s bank to the firm’s bank.
Insurance and mortgage payments are often handled this way, as they both involve recurring
payments of a fixed amount.



Lockbox A post office
box maintained by a
firm’s bank that is
used as a receiving
point for customer
remittances. Retail
lockbox systems cater
for the receipt and
processing of low- to
moderate-dollar, high-
volume remittances,
whereas wholesale
lock-box systems are
designed to handle
high-dollar, low-volume
remittances.

Electronic lockbox
A collection service
provided by a firm’s
bank that receives
electronic payments
and accompanying
remittance data and
communicates this
information to the
company in a
specified format.

Accounts receivable
conversion (ARC)

A process by which
paper checks are
converted into
Automated Clearing
House (ACH) debits
at lockboxes or other
collection sites. It
reduces availability
float associated with
check clearing.

Automated Clearing
House (ACH) A
nationwide electronic
funds transfer
system. Payroll direct
deposit and direct
payment of mortgage
bills are examples of
typical ACH payments.
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Lockbox System. The single most important tool for accelerating the collection of remit-
tances in the United States is the lockbox. A company rents a local post office box and
authorizes its bank to pick up remittances in the box. Customers are billed with instructions
to mail their remittances to the lockbox. The bank picks up the mail several times a day and
deposits the checks directly into the company’s account. The checks are recorded and cleared
for collection. The company receives a deposit slip and a list of payments, together with any
material in the envelopes. Often, the remittance material and checks are first scanned and
converted into digital images. These images can then be transmitted to the company or
supplied on a CD-ROM. The benefit of this system is that checks are deposited before, rather
than after, any processing and accounting work is done. In short, the lockbox arrangement
eliminates processing float (the time between the receipt of remittances by the company and
their deposit in the bank). Today, because of modern technology, lockbox system users also
benefit from improvements in data entry efficiency and the automation of information flows.

Many businesses have multiple collection locations in the form of a lockbox network. With
a lockbox network, mail float and availability float are reduced by locating lockboxes close to
customers’ mailing points. This type of lockbox arrangement is usually on a regional basis,
with the company choosing regional banks according to its billing patterns. Before determin-
ing the regions to be used and the number of collection points, a feasibility study is made of
the availability of checks that would be deposited under alternative plans. Generally, the best
collection points are cities that have a high volume of air traffic, since most mail travels by air.

The main advantage of a lockbox arrangement, once again, is that checks are deposited
at a bank sooner and become collected balances sooner than if they were processed by the
company prior to deposit. The principal disadvantage of a lockbox arrangement is the cost.
Because the bank is providing a number of services in addition to the usual clearing of checks,
it requires compensation for them. Because the cost is almost directly proportional to the
number of checks deposited, lockbox arrangements are usually not profitable for the firm if
the average remittance is small.

In addition to a traditional lockbox arrangement, banks also offer to provide a firm with
an electronic lockbox to receive electronic payments. The banks will consolidate (if desired)
the reports from both paper-based and electronic lockboxes.

The customary rule for deciding whether or not to use a lockbox system is simply to
compare the added cost of the more efficient system with the marginal income that can be
generated from the accelerated funds availability. If costs are less than income, the system is
profitable; if not, the system is not worth implementing. The degree of profitability depends
primarily on the geographic dispersion of customers, the size of the typical remittance, and
the earnings rate on the released funds.

Collections Improvements

As the collections landscape continues to evolve, the search for faster and cheaper collections
methods has led to an interest in alternatives to physically moving original paper checks along
the entire collection process. While the endgame may be to eliminate paper checks com-
pletely, the current focus in the US is on making the paper-based system more efficient and
cost effective.

Accounts Receivable Conversion (ARC). Available since 2002, accounts receivable con-
version (ARC) technology enables check payments sent to a lockbox or other collection site
to be converted in Automated Clearing House (ACH) debits. Payments converted to ACH
debits cease to be checks. They clear electronically through the ACH infrastructure and are
reported as ACH items. The original paper checks, once converted, are destroyed. This prac-
tice speeds up the collection of funds by eliminating the costly and time-consuming physical
movement of checks between financial institutions that occurs during the regular paper-check
clearing process.
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The Check’s in the Box

TMAC

TREASURYT MANKGEMENT ASSOCIATION 0F CAMADA
L'ASSOCIATION LE GESTIM D TRESORERE DU CANADA

The largest US banks provide lockbox services as part
of a broader cash-management strategy.

nly a small percentage of Canadian companies
Ooperate exclusively through domestic sales and
business. Of the Canadian companies that export their
goods and services, many deal more in US dollars than
Canadian dollars on a daily basis. They may report in
Canadian dollars, but their functional currency is the US
dollar.

This has prompted more Canadian companies to
work with multinational banks for US cash-management
solutions, particularly lockbox services for processing
incoming checks. These companies need to be aware
of the differences between the check-clearing system
here and in the US. Unlike the Canadian system, which
provides same-day clearance, the complexity of the US
system — with more than 15,000 financial institutions
in 12 federal reserve districts — means that checks have
variable clearing schedules. Depending on the bank and
the jurisdiction, funds may become available immedi-
ately or only after a delay of as long as three days.

Successful lockbox strategies have two main com-
ponents: geography and cost-efficiency.

“It’s important for the bank’s lockbox locations to
be close to the company’s customers so that, when a
customer puts a check in the mail, it gets to the lockbox
site as quickly as possible,” says Nathaniel Orens, Head
of Global Receivables for Citigroup Corporate and
Investment Banking. “A large US bank with multiple
lockbox processing facilities can provide a mail float
analysis that maps the locations where checks are mailed

from compared to where the lockbox sites are located, to
identify potential mail-float savings.”

Although checks have historically been the dominant
payment method in the US, recent initiatives in the bank-
ing industry aim to convert paper-based to electronic-
based payments during clearing to speed processing
and reduce expenses. Under NACHA rules for Accounts
Receivable Entries (ARC), for example, a consumer check
submitted to an accounts receivable location such as a
lockbox or dropbox can be converted into an ACH debit
when prior notice has been provided to the consumer.
The ARC application is used for consumer bill payments.
Check 21 is a Congressional amendment that makes a
paper substitute check the legal equivalent of the original
paper check. (See “The cheque stops here”, Canadian
Treasurer, April 2005.) Both ARC and Check 21 are
designed to accelerate check-clearing schedules and
reduce the costs of physically exchanging checks among
banks.

New services taking advantage of these initiatives are
becoming available from banks. For example, with the
advent of the Check 21 Act, companies in Canada can
scan their US checks on desktop scanners in their own
offices and transmit an electronic file to the US bank,
which will then clear the transactions electronically. The
check received by the Canadian company in Canada
never has to be physically sent to the US to be cleared,
which eliminates the front-end mail float issue.

Once companies have a lockbox in place as the foun-
dation for their receivables processing, the next step is to
make sure that all other methods of payments such as
incoming wires or ACH are handled efficiently. The final
step is to make certain that the information about the
received items is consolidated and delivered to them
either on paper or in electronic files so that they admin-
ister a single receivables stream regardless of how their
customers choose to pay them.

Source: Adapted from Debra Yergen, “The Check’s in the Box,” Canadian Treasurer 21 (December 2005/January 2006), pp. 14-15.
(www.tmac.ca) Used by permission. All rights reserved.

Check 21 and Beyond. The interruption of air travel — and check transportation — in the
days after the September 11, 2001 attacks in the US highlighted a serious weakness in the US
paper-based check processing system. Since checks could not move by air, the system pretty
much ground to a halt for a few days. This situation added momentum to the already ongo-
ing interest of businesses in electronic payments and image-based processing. All of this
culminated in Congress ultimately enacting the Check Clearing for the 21* Century Act
(Check 21), which became effective October 28, 2004.

Check 21 is meant to foster innovation in the US payments system and encourage check
truncation (removing original paper checks from the payment processing stream). The law
facilitates check truncation by permitting banks to archive digital images of original checks,
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Check Clearing for
the 21° Century
Act (Check 21)

US, federal law that
facilitates electronic
check exchange by
enabling banks to
exchange check
image files
electronically and,
where necessary,

to create legally
equivalent paper
“substitute checks”
from images for
presentment to banks
that have not agreed
to accept checks
electronically.

Remote deposit
capture (RDC)
Technology that
allows a user to scan
checks and transmit
the scanned digijtal
check images to a
bank for posting and
clearing.

Cash concentration
The movement of
cash from lockbox or
field banks into the
firm’s central cash
pool residing in a
concentration bank.

Compensating
balance Demand
deposits maintained
by a firm to
compensate a bank
for services provided,
credit lines, or loans.

Depository transfer
check (DTC) A non-
negotiable check
payable to a single
company account at
a concentration bank.

Automated clearing
house (ACH)
electronic transfer
This is essentially
an electronic version
of the depository
transfer check.
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process check information electronically, and deliver “substitute checks” to banks that want
to continue receiving paper checks. A substitute check is legally the same as the original check.
It is a paper copy of an electronic image of the original check, both front and back, including
all endorsements.

Check 21 does not require banks to convert checks into an electronic image, but it does
require them to accept substitute checks as the legal equivalent of the original paper check. In
short, checks can now be cleared (converted into cash at a payee’s account) in the US by pro-
cessing original paper checks, electronic image files of the checks, or substitute checks. Only
with the processing of original paper checks would the paper check need to physically move
among multiple financial institutions by truck, rail, and/or air. Thus, Check 21 creates the
opportunity for banks to save both time and money by trimming the transportation costs they
incur by moving original paper checks among financial institutions.

Interestingly, Check 21 cleared the legal pathway for checks to be truncated even before
they reach a bank. With early truncation in mind, remote deposit capture (RDC) was born
in 2004. Remote deposit capture allows a user to scan checks and transmit the scanned
digital check images to a bank for posting and clearing. The point of check truncation is
now moved up to a business’s location or lockbox provider rather than at a bank. Thus, this
service allows for checks to be truncated quickly and then cleared electronically. Once again,
if there is a need for a paper check, a “substitute check” can always be produced.

e Concentration Banking

The firm that uses a lockbox network as well as the one having numerous sales outlets that
receive funds over the counter have something in common. Both firms will find themselves
with deposit balances at a number of regional banks. Each firm may find it advantageous to
move part or all of these deposits to one central location, which is known as a concentration
bank. This process of cash concentration has several effects:

e It improves control over inflows and outflows of corporate cash. The idea is to put all of
your eggs (or in this case, cash) into one basket and then to watch the basket.

o It reduces idle balances — that is, keeps deposit balances at regional banks no higher than
necessary to meet transactions needs (or alternatively, minimum compensating balance
requirements). Any excess funds would be moved to the concentration bank.

o It allows for more effective investments. Pooling excess balances provides the larger cash
amounts needed for some of the higher yielding, short-term investment opportunities
that require a larger minimum purchase. For example, some marketable securities are
sold in blocks of $100,000 or more.

Concentration Services for Transferring Funds. The concentration process is depend-
ent on the timely transfer of funds between financial institutions. There are three principal
methods employed to move funds between banks: (1) depository transfer checks; (2) elec-
tronic transfer checks through automated clearinghouses; and (3) wire transfers.

The depository transfer check (DTC) arrangement moves funds through the use of a pre-
printed depository check drawn on a local bank and payable to a single company account at a
concentration bank. Funds are not immediately available on receipt of the DTC, however, because
the check must still be collected through the usual channels. Today, more and more compan-
ies are transmitting deposit information via telephone to their concentration banks, which
prepare and deposit the DTCs into the firms’ accounts. Of course, any savings that result from
the use of the DTCs must be measured and compared with the costs of using this arrangement.

Another alternative is the automated clearinghouse (ACH) electronic transfer. This item
is an electronic check image version of the depository transfer check, which can be used
between banks that are members of the automated clearing house system. Transferred funds
become available one business day later. As the cost is not significant, ACH electronic trans-
fers have been replacing many mail-based DTC transfers.
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Payment Processing: The Sea Change Continues

BusinessFinance

“The times, they are a-changin.”

dmittedly, Bob Dylan didn’t have payment processes
in mind when he penned those words, but they aptly
describe the ongoing evolution of these key corporate
functions, driven by shifts in legislation and technology as
well as an ever-increasing focus on efficiency and control.

Changing regulations have facilitated the conversion
of many paper payments to electronic ones. Case in
point: Check 21. The law allows the use of substitute
checks — as long as they meet certain requirements — as
the legal equivalent of the original paper. Today, just two
years after the law went into effect, 6.2 million payments,
accounting for more than $20 million, are processed in
this way on an average day, according to the Federal
Reserve.

Those numbers are expected to rise, although growth
estimates vary. Industry analysts predict that the propor-
tion of checks processed as image exchanges, currently
between 10 percent and 30 percent, will grow to some-
where between 60 percent and 90 percent by 2010.

On March 16 of next year [2007], back-office conver-
sion goes into effect. This will allow retailers and other

businesses that accept checks at point-of-sale or bill-
payment locations to convert eligible checks to ACH
debits in their back offices.

In 2008, the provisions of the single euro payments
area (SEPA) start to phase in. SEPA will replace Europe’s
multiple national payment infrastructures with a single
platform. Organizations will be able to use that resource
to process payments that cross national boundaries at a
cost similar to that charged for domestic payments.

Improved technical tools are also impacting payment
processes. For example, new software packages can help
treasuries automate exception processing. In the past,
businesses had to manually research checks that arrived
without the payer’s account number. Now software can
capture and retain the check writer’s name so that future
payments can be applied to the correct account even if
the account number is not on the check.

Companies that use lockbox services are finding that
their bank or financial institution can electronically cap-
ture not only checks but also the supporting documents,
such as invoices, that accompany them. That makes
researching exceptions more efficient and reduces the
need to store paper payment documents.

In addition, treasury information systems increasingly
provide greater visibility into the monies companies
receive. For example, some tools provide daily records
of the payments coming in to an organization’s bank
accounts around the globe.

Source: Adapted from Karen M. Kroll, “Payment Processing: The Sea Change Continues,” Business Finance (December 2006), Innovations in
Finance: CFOs Best Solutions Supplement. (www.bfmag.com) Copyright © 2006 by Penton Media, Inc. Used by permission. All rights reserved.

Wire transfer A
generic term for
electronic funds
transfer using a two-
way communications
system, such

as Fedwire.
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The fastest way to move money between banks is with a wire transfer. A wire transfer is
simply a telephone-like communication, which, via bookkeeping entries, removes funds from
a payor bank account and deposits them in an account of a payee bank. Wire transfers may
be made through the Federal Reserve Wire System (Fedwire) or through a private wire
system. Funds are considered available upon receipt of the wire transfer. Though a DTC
costs only 50 cents or so for processing, sending, and receiving, charges for a wire transfer
typically range around $15. As a result of their relatively high cost, wire transfers are generally
reserved for moving only large sums of money or when speed is of the essence.

D-o-w-n Cash Payouts

Whereas one of the underlying objectives of cash management is to accelerate collections, still
another objective is to slow down cash disbursements as much as possible. The combination
of fast collections and slow disbursements will result in increased availability of cash.

e “Playing the Float”

The cash figure shown on a firm’s books seldom represents the available amount of cash that
the firm has in the bank. In fact, the funds available in the bank are generally greater than the



Net float The dollar
difference between
the balance shown
in a firm’s (or
individual’s)
checkbook balance
and the balance on
the bank’s books.

Payable through draft
(PTD) A check-like
instrument that is
drawn against the
payor and not against
a bank as is a check.
After a PTD is
presented to a bank,
the payor gets to
decide whether to
honor or refuse
payment.
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balance shown on the company’s books. The dollar difference between the company’s bank
balance and its book balance of cash is called net float (or sometimes, just plain float). Net
float is the result of delays between the time checks are written and their eventual clearing by
the bank. It is very possible for a company to have a negative cash balance on its books and a
positive bank balance, because checks just written by the company may still be outstanding.
If the size of net float can be estimated accurately, bank balances can be reduced and the funds
invested to earn a positive return. This activity has been referred to by corporate treasurers as
“playing the float.”

@ Control of Disbursements

Essential to good cash management is a company’s control of disbursements that will
slow down cash outflows and minimize the time that cash deposits are idle. A company with
multiple banks should be able to shift funds quickly to banks from which disbursements are
made to prevent excess balances from temporarily building up in a particular bank. The idea
is to have adequate cash at the various banks, but not to let excess balances build up. This
requires daily information on collected balances. Excess funds may then be transferred to
disbursement banks, either to pay bills or to invest in marketable securities. Many companies
have developed sophisticated computer systems to provide the necessary information and to
transfer excess funds automatically. Instead of developing one’s own system, a firm can hire
outside computer services to provide the described functions.

One procedure for tightly controlling disbursements is to centralize payables into a single
account (or a small number of accounts), presumably at the company’s headquarters. In this
way, disbursements can be made at the precise time they are desired. Operating procedures
for disbursements should be well established. If cash discounts are taken on accounts payable,
the firm should send payment at the end of the cash discount period.” But, if a discount is not
taken, the firm should not pay until the final due date in order to have maximum use of cash.
(We will have more to say on whether or not to take a cash discount for prompt payment in
Chapter 11.)

Payable Through Draft (PTD). A means for delaying disbursements is through the use of
payable through drafts (PTDs). Unlike an ordinary check, the payable through draft is not
payable on demand. When it is presented to the issuer’s bank for collection, the bank must
present it to the issuer for acceptance. The funds are then deposited by the issuing firm to
cover payment of the draft. The advantage of the draft arrangement is that it delays the time
the firm actually has to have funds on deposit to cover the draft. Consequently, it allows the
firm to maintain smaller balances at its banks. A disadvantage of a draft system is that certain
suppliers may prefer checks. Also, banks do not like to process drafts because they often
require special manual attention. As a result, banks typically impose a higher service charge to
process drafts than they do to process checks.

Payroll and Dividend Disbursements. Many companies maintain a separate account for
payroll disbursements. To minimize the balance in this account, the firm must predict when
the payroll checks issued will be presented for payment. If payday falls on a Friday, not all of
the checks will be cashed on that day. Consequently, the firm does not need to have funds on
deposit to cover its entire payroll. Even on Monday, some checks will not be presented
because of delays in their deposit. Based on its experience, the firm should be able to construct
a distribution of when, on the average, checks are presented for collection. An example is
shown in Figure 9.3. With this information, the firm can approximate the funds it needs

’In many instances, shortly after a creditor puts a check in the mail, an invoice is considered paid. The “mailbox rule,”
a custom since 1818, sets the postmark on the envelope as the date of payment. However, not everyone adheres to
the “mailbox rule.” Many firms consider the payment date to be the date of receipt of a check at their lockbox (or
other designated remittance center). Therefore creditors need to familiarize themselves with the specific credit and
payment terms of each supplier.
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Percentage of payroll
checks collected

Zero balance account
(ZBA) A corporate
checking account in
which a zero balance
is maintained. The
account requires

a master (parent)
account from which
funds are drawn

to cover negative
balances or to which
excess balances

are sent.

Disbursement float
Total time between
the mailing of a check
by a firm and the
check’s clearing the
firm’s checking
account.

Remote disbursement
A system in which the
firm directs checks to
be drawn on a bank
that is geographically
remote from its
customer so as to
maximize check-
clearing time.
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to have on deposit to cover payroll checks. Many firms also establish a separate account for
dividend payments, similar to the one used for payroll. Here, too, the idea is to predict when
dividend checks will be presented for payment so that the firm can minimize the cash balance
in the account.

Zero Balance Account (ZBA). The use of a zero balance account (ZBA) system, which is
offered by many major banks, eliminates the need to accurately estimate and fund each indi-
vidual disbursement account. Under such a system, one master disbursing account services all
other subsidiary accounts. When checks are cleared at the end of each day, the bank auto-
matically transfers just enough funds from the master account to each disbursement account
(e.g., one for payroll, one for payables, etc.) to just cover checks presented.” Thus a zero
ending balance is maintained each day in all but the master account. Besides improving con-
trol over disbursements, a zero balance account system eliminates idle cash balances from
all subsidiary accounts. The firm’s cash manager still needs to forecast anticipated check-
clearing times so that the master account will have sufficient cash to service the subsidiary
disbursement accounts. But, by the law of large numbers, multiple errors tend to cancel each
other out, and a fair approximation of the cash needed to be maintained in the master account
can be made.

e Remote and Controlled Disbursing

Taking advantage of inefficiencies in the check-clearing processes of the Federal Reserve
System and of certain commercial banks, as well as inefficiencies in the postal system, a firm
may maximize the time the checks it writes remain outstanding. Various models have been
proposed to maximize disbursement float through the selection of geographically optimal
disbursing banks. The idea is to locate disbursing banks and to draw checks on them in a way
that will maximize the time a check will remain outstanding. A firm using remote disburse-
ment might, for example, mail a check to a supplier in Maine that was drawn on a bank in
Helena, Montana.

By maximizing disbursement float, the firm can reduce the amount of cash it holds and
employ these unused funds in more profitable ways. One firm’s gain, however, is another’s
loss. Maximizing disbursement float means that suppliers will not have collectible funds as
early as would otherwise be the case. To the extent that suppliers look with disfavor on such
payment habits, supplier relations may be hurt by remote disbursing.

*Alternatively, zero balance accounts at one or more banks could be funded through wire transfers from a central
account at another bank (often a concentration bank).
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he payments systems for various countries differ. For

example, the lockbox system so widely used in the
United States is not as well developed in other countries.
A foreign lockbox arrangement is generally more costly
than is a US arrangement. As lockbox networks are
developed in Europe and Asia, however, the cost should
come down. Now the cost/benefit ratio is not as favor-
able as typically occurs in the United States.

Many payments in Europe are through a postal clear-
ing service. In this regard, the giro system permits auto-
matic payments through the postal service. The service
is instructed by the payer to transfer funds to a payee’s
account, and advices are sent to both parties. No phys-
ical check is used. This service is apart from the banking
system.

Checks on the banking system are also used for pay-
ments, and their use is growing. However, for recurring

payments the giro payments system is the most widely
used. Payments also can be through wire transfers, usu-
ally with a one-day lag in availability of funds if domestic
currency is involved and two-day if the currency is foreign.

For multinational companies, cash and marketable
securities may be kept in multiple currencies. Many
companies maintain liquidity in the country where
investment takes place and/or where the sourcing of
the product occurs. The marketable securities position
of such a company is part of a broader management of
currency risk exposure, which we address in Chapter 24.

It is important that the financial manager understand
the many differences in institutional aspects of over-
seas payment and investment of excess funds. We have
touched on only a few, but the globalization of business
and finance dictates a familiarity if the company is to
compete in the world arena.

Controlled
disbursement

A system in which the
firm directs checks to
be drawn on a bank
(or branch bank) that
is able to give early
or mid-morning
notification of the
total dollar amount of
checks that will be
presented against its
account that day.

Electronic Commerce

Electronic commerce
(EC) The exchange of
business information
in an electronic
(nonpaper) format,
including over the
Internet.

Electronic data
interchange (EDI)
The movement of
business data
electronically in a
structured, computer-
readable format.

On May 2, 1985, E. F. Hutton, the nation’s fifth largest brokerage firm at that time, pleaded
guilty to 2,000 felony counts of mail and wire fraud. Hutton had been engaging in “extreme”
float-creating practices — a number involving remote disbursing. This case prompted many
companies to review all of their cash management practices. In many cases these reviews led
companies to adopt formal cash management policies and codes of conduct. In some cases,
remote disbursing was considered to be unethical in that it was a cash management technique
designed expressly to delay normal check clearing.

A practice related to remote disbursement, but having fewer negative connotations, is
called controlled disbursement. It too may make use of small, out-of-the-way disbursement
banks (or branches of large banks). However, the primary reason for choosing these par-
ticular disbursement banks is that late presentments (checks received after the initial daily
shipment of checks from the Federal Reserve) are minimal. This fact allows the firm to
better predict disbursements on a day-to-day basis.

Currently, most business documents and payments in the United States are in paper form
and exchange generally takes place through the US mail. Electronic commerce (EC) — the
exchange of business information in an electronic format — offers an alternative to this
paper-based system. At one end of the electronic commerce spectrum, we find unstructured
electronic messaging such as facsimile transmission (fax) and electronic mail (e-mail). At the
other end, the highly structured messaging known as electronic data interchange (EDI) is
found. Our focus in this section is on EDI, especially how EDI relates to a company’s collec-
tions and disbursements.

e Electronic Data Interchange

Electronic data interchange (EDI) involves the transfer of business information (e.g.,
invoices, purchase orders, and shipping information) in a computer-readable format. EDI not
only involves direct, computer-to-computer data movement via communication links but
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Electronic funds
transfer (EFT) The
electronic movements
of information
between two
depository institutions
resulting in a value
(money) transfer.

Society for Worldwide
Interbank Financial
Telecommunication
(SWIFT) The major
international financial
telecommunications
network that transmits
international payment
instructions as well
as other financial
messages.

Clearing House
Interbank Payments
System (CHIPS) An
automated clearing
system used primarily
for international
payments. The British
counterpart is known
as CHAPS.

also the physical delivery among businesses of electronic data storage items such as computer
tapes, disks, and CD-ROMs.

Electronic funds transfer (EFT) forms an important subset of EDI. The distinguishing
feature of EFT is that a transfer of value (money) occurs in which depository institutions
(primarily banks) send and receive electronic payments. Examples of domestic EFT include
automated clearing house (ACH) transfers and wire transfers. Internationally, EFT may
involve instructions and transfers by way of the Society for Worldwide Interbank Financial
Telecommunication (SWIFT) and the Clearing House Interbank Payments System
(CHIPS).

A major boost to EFT in the United States came in January 1999, when a new regulation
went into effect requiring that all federal government payments — except for tax refunds and
situations where waivers are granted — be made electronically. Direct deposit of payments
through EFT should prove more secure than paper checks and, typically, be more convenient.
EFT payments are also expected to provide cost savings for the government.

A second major subset of EDI is known as financial EDI (FEDI). FEDI involves the
exchange of electronic business information (nonvalue transfer) between a firm and its
bank or between banks. Examples include lockbox remittance information and bank balance
information.

Even for businesses that have implemented electronic data interchange and funds transfer
techniques, many of their transactions will still be at least partially paper-based. For example,
a company could transact all of its business activities using EDI and yet make some payments
with paper checks. Alternatively, some of a firm’s data interchange may be paper-based,
whereas ACH and wire transfers might handle all of its payments.

SEPA: One Continent, One Payment System

CFOM

The main benefit to companies is that SEPA will allow
cheaper and ultimately faster payments to be made in

euros.

hen the euro was first introduced in 1999, it was
Wsimply the first step toward a pan-European
payments system. Now the finishing touches on the
infrastructure necessary to achieve that vision are being
put in place. SEPA, or the Single Euro Payments Area,
is scheduled to be introduced in January of 2008 and
fully implemented by 2010.

Mandated by the European Union, SEPA will require
banks to price all cross-border settlements in euros at
the same level as comparable domestic products. For
the first time, treasurers will have access to a fluid cross-
border payment framework at the low-value, or ACH,

level.

The main benefit is that SEPA will allow cheaper and
ultimately faster payments to be made in euros. Why? For
starters, fees will become more transparent, says Michael
Wagner, a director in the London office of consultancy
Mercer Oliver Wyman, and that will create “pressure to
move to parity.” Moreover, SEPA will allow companies
to reduce their banking relationships and rethink their
treasury-center locations. “What treasurer would not like
to see [his] accounts consolidated from 30 to five?” asks
Alan Koenigsberg of JPMorgan Chase’s Treasury Services.

For the banks, however, the conversion will not be
cheap. A 2006 Boston Consulting Group study estimates
that the cost to make national banking systems in the EU
interoperable by 2008 could run to US$650m. The next
step — eliminating or converting all domestic schemes by
2010 — will take another US$6.5 bn. In addition, Wagner
predicts a “10% to 30% erosion in fees” once SEPA is
under way. The result could be more consolidation or
the outsourcing of initiatives by smaller banks. There
could still be roadblocks, particularly political ones. But
if all goes according to plan, by 2011 the global payments
landscape could be a much more level place.

Source: “One Continent, One Payment System,” CFO Asia (April 2007), p. 41. (www.cfoasia.com) © 2007 by CFO Publishing Corporation.
Used by permission. All rights reserved.
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e Costs and Benefits of Electronic Data Interchange

A host of benefits have been attributed to the application of electronic data interchange in
its various forms. For example, information and payments move faster and with greater
reliability. This benefit, in turn, leads to improved cash forecasting and cash management.
The company’s customers also benefit from faster and more reliable service. In addition, the
company is able to reduce mail, paper, and document storage costs.

These benefits, however, come with a cost. The movement of electronic data requires com-
puter hardware and software. The company must train personnel to utilize the EDI system.
In addition, time, money, and effort are often expended convincing suppliers and customers
to do business electronically with the company. Of course, the speed of an electronic funds
transfer eliminates float. For some corporations, the loss of the favorable float in disburse-
ments is a high price to pay.

Whether the benefits of adopting an electronic business document and payment system
outweigh the costs must be decided on a company-by-company basis. However, even for
those firms that embrace such an electronic system, it may be necessary (for legal, marketing,
and other reasons) to maintain a dual system — both electronic and paper-based — for some
time to come.

Outsourcing
Subcontracting a
certain business
operation to an
outside firm — whether
abroad or at home —
instead of doing it
“in-house.”

Business process
outsourcing (BPO)

A form of outsourcing
in which an entire
business process

is handed over to

a third-party service
provider.

In recent years, firms have increasingly focused on the core processes of their businesses —
those core competencies they possess to create and sustain a competitive advantage. All other
essential, but noncore areas of business are candidates for outsourcing.

Outsourcing — shifting an ordinarily “in-house” operation to an outside firm — is not a
“new” idea when it comes to cash management. Think back to our earlier discussion of lock-
boxes. Next to a firm’s checking account, a lockbox service is the oldest corporate cash man-
agement service. The use of a lockbox is but one example of the outsourcing of a critical but
noncore financial process. In fact, all the major areas of cash management — collections, dis-
bursements, and marketable-securities investment — are ripe for outsourcing consideration.

Outsourcing has the potential to reduce a company’s costs. The outsourcer (subcontrac-
tor) can use economies of scale and their specialized expertise to perform an outsourced busi-
ness operation. As a result, the firm may get the service it needs at both a lower cost and a
higher quality than it could have provided by itself. In addition, outsourcing may free up time
and personnel so that the company can focus more on its core business. So, although cutting
costs is an important consideration in the outsourcing decision, it is not the only one. Indeed,
when The Outsourcing Institute (www.outsourcing.com) asked outsourcing end-users in a
2005 survey to list the reasons why they had outsourced, “reduce and control operating costs”
ranked first, “improve company focus” ranked a close second, and “free resources for other
purposes” came in third.

We have already seen outsourcing applied to collections (i.e., a lockbox system). The
growing interest shown by firms in electronic commerce makes the area of disbursements
especially well suited for outsourcing. Most likely, a bank would manage this outsourced
operation. For example, a firm might deliver a single file of all payment instructions to a bank
in EDI format. The bank would then separate the payments by type (check, ACH, or wire) and
make the payments. This service would be especially helpful to a firm needing to make inter-
national payments. A major, money-center bank would have the technical expertise necessary
to handle the many currencies and clearing systems involved.

Business process outsourcing (BPO) is a more specialized form of outsourcing in which
an entire business process, such as finance and accounting, is handed over to a third-party ser-
vice provider. These outsourcing deals often involve multi-year contracts that can run into
hundreds of millions of dollars. Interestingly, while BPO companies are often located in
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Business Process Outsourcing (BPO)

BPO really is an evolution from the major informa-

f m]@[m@ HEXECUTIVQ tion technology (IT) outsourcing contracts that started

to blossom in the 1990s. It’s less of a cost play — using
cheaper overseas labor to do the same work — than an

Business process outsourcing, or BPO, continues to  effort to let a third party undertake best-practices
gain customers, and much of it is being done offshore. ~ functions (often reengineered) that aren’t core to the
Human resources is still the biggest area, with finance  corporation’s profit-making abilities. And, yes, the work
and accounting and procurement trying to find more  should be delivered more cheaply, after the startup costs

traction.

are absorbed, sometimes far more so.
To be sure, some BPO contracts still are being

usiness process outsourcing (BPO) has been growing  justified on the labor arbitrage model. But that advan-
steadily in recent years and could be a $500 billion  tage has been shrinking in many instances, and is well

market globally by next year, according to McKinsey &  below the 50 to 60 percent or even more first trumpeted
Co. It’s a market both for smaller multinationals, like  about IT outsourcing. Halvey, a partner with Milbank,
Church’s, and larger ones, like Kimberly-Clark. As such, — Tweed, Hadley & McCloy in New York and a noted
it’s not one-size-fits all; it’s customized, and it can be  outsourcing expert, says the savings on BPO often run
done in one location or several. from 30 percent down to the single digits.

What is BPO, and why has it taken off? “At this point, Yet, BPO is clearly central to the outsourcing move-

virtually every standard business process — human  ment for US multinationals, which has morphed from a
resources, procurement, finance and accounting, project  controversial focus on offshoring a few years ago — where
management, legal, research and development, customer ~ jobs were essentially moved to lower-cost locations
care and acquisition — has been outsourced to some like India or the Philippines — to a more complex
extent as Global 100 enterprises search for new ways to  “nearshoring” model that might make use of a multi-
reduce costs, improve processes and remain competi-  plicity of locations, some domestic. India remains the
tive,” write John K. Halvey and Barbara Murphy Melbyin ~ foremost location for BPO, followed by countries like the
the second edition of Business Process Outsourcing: Process, ~ Philippines, Brazil and Eastern European nations like
Strategies and Contracts (John Wiley & Sons, 2007). Hungary.

Source: Adapted from Jeffrey Marshall, “BPO: Developing Market, Evolving Strategies,” Financial Executive (June 2007), pp. 38—44.
(www.financialexecutives.org) © Copyright 2007 by Financial Executives International Incorporated. Used by permission. All rights

reserved.

Cash Balances to Maintain
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lower-cost countries such as India, Mexico, or China, many of these companies are actually
owned by multinationals such as IBM, Accenture, or Convergys.

Most business firms establish a target level of cash balances to maintain. They do not want
to maintain excess cash balances because interest can be earned when these funds are invested
in marketable securities. The greater the interest rate available on marketable securities, of
course, the greater the opportunity cost to maintaining idle cash balances. The optimal level
of cash should be the larger of (1) the transactions balances required when cash management
is efficient, or (2) the compensating balance requirements of commercial banks with which
the firm has deposit accounts.

Transactions balances are determined in keeping with considerations taken up earlier in
the chapter. Also, the higher the interest rate, the greater the opportunity cost of holding cash,
and the greater the corresponding desire to reduce the firm’s cash holdings, all other things
the same. A number of cash management models have been developed for determining an
optimal split between cash and marketable securities.
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e Compensating Balances and Fees

Establishing a minimum level of cash balances depends, in part, on the compensating balance
requirements of banks. The requirements for the firm to maintain a certain amount of
demand deposits to compensate a bank for services provided are based on the profitability
of the account.

Because banks differ in the method of account analysis they use, the determination of
compensating balances varies. The firm therefore may be wise to shop around and find the
bank that requires the lowest compensating balances for a given level of activity. If a firm has
a lending arrangement with a bank, the firm may well be required to maintain balances in
excess of those required to compensate the bank for the activity in its account. Because we
consider compensation for a lending arrangement in Chapter 11, no discussion of this form
of compensation will be undertaken at this time.

In recent years there has been a marked trend toward paying cash for services rendered by
a bank instead of maintaining compensating balances. The advantage to the firm is that it may
be able to earn more on funds used for compensating balances than the fee for the services.
The higher the interest rate in the money market, the greater the opportunity cost of com-
pensating balances, and the greater the advantage of service charges. It is an easy matter to
determine whether the firm would be better off with service charges as opposed to maintain-
ing compensating balances. One simply compares the charges with the earnings on the funds
released. Where a service offered can better be paid for by a fee, the firm should be alert to
take advantage of the situation and to reduce its compensating balances.

Investment in Marketable Securities

In general, firms try to maintain some target level of cash to meet their needs for transactions
and/or compensating balances requirements. But beyond that we often find firms investing
in short-term marketable securities. In this section we explore the firm’s use of marketable
securities as near-cash investments. Before we begin, we should mention that, for accounting
purposes, short-term marketable securities are often shown on the balance sheet as “short-
term investments.”

e The Marketable Securities Portfolio: Three Segments

It is useful to think of the firm’s portfolio of short-term marketable securities as if it were
a pie cut into three (not necessarily equal) pieces.* (See Figure 9.4.) One portion of the pie
would consist of marketable securities acting as a reserve for the company’s cash account.
That is, if the firm found that its daily opening cash balance was less than desired, some of
these particular securities could be sold quickly to build up cash. Unless a firm’s cash inflows
were always greater than or equal to its cash outflows each day, the firm would probably need
to cash in some securities from time to time — but exactly when and in what amount would
be difficult to forecast with certainty. In this segment, a major requirement is instant liquid-
ity. Because these securities are intended to provide the first line of defense against unforeseen
operating needs of the firm, these securities may have to be liquidated on very short notice.
We could label that portion of the firm’s total marketable securities portfolio held to meet
these needs as the ready cash segment (R$).

In addition to holding marketable securities to meet some unforeseen cash needs, secur-
ities are also held to meet “controllable” (or knowable) outflows as well. The firm knows
in advance, and has quite a bit of control over, its quarterly dividend and tax payments, for

‘We base this discussion on an approach suggested by James M. Stancill, The Management of Working Capital
(Scranton, PA: Intext Educational Publishers, 1971), Chapters 2 and 3.
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The firm’s portfolio of
short-term marketable
securities can be
thought of as a pie
cut into three (not
necessarily equal)
pieces

Safety (of principal)
Refers to the
likelihood of getting
back the same
number of dollars you
originally invested
(principal).

Marketability (or
liquidity) The ability
to sell a significant
volume of securities
in a short period of
time in the secondary
market without
significant price
concession.
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( )

[0 Ready cash segment (R$): optimal balance of marketable securities held to take care
of probable deficiencies in the firm’s cash account.

[ Controllable cash segment (C$): marketable securities held for meeting controllable
(knowable) outflows, such as taxes and dividends.

[ Free cash segment (F$): “free” marketable securities (that is, available for as yet
unassigned purposes).

example. Still other controllable outflows would be loans coming due and interest payments.
The firm can prepare for these controllable outflows by gradually accumulating funds. This
gradual accumulation could remain in the cash account but could just as easily be earning
interest if invested temporarily in marketable securities instead. Thus another portion of the
firm’s securities portfolio, the controllable cash segment (C$), could be earmarked for meeting
controllable (knowable) outflows, such as taxes and dividends.

Finally, we have the free cash segment (F$). This is an amount of marketable securities that
is set aside to service neither the cash account nor the firm’s controllable outlays. It is basically
extra cash that the firm has simply invested short term. Because the firm has no immediate
use for these funds, it is better to keep these funds invested than to have them lie idle in the
cash account.

Before deciding which marketable securities are most appropriate for the three portfolio
segments, we need to become acquainted with the variables that must be considered in the
process of selecting marketable securities. We also need to become familiar with the alterna-
tive securities themselves.

@ Variables in Marketable Securities Selection

When considering the purchase of marketable securities, the firm’s portfolio manager must
first understand how each potential security purchase relates to certain key variables. Among
the most important of these variables are safety, marketability, yield, and maturity.

Safety. The most basic test that marketable securities must pass concerns safety of principal.
This refers to the likelihood of getting back the same number of dollars originally invested.
Safety is judged relative to US Treasury securities, which are considered certain if held to
maturity. For securities other than Treasury issues, the safety of these securities will vary
depending on the issuer and the type of security issued. A relatively high degree of safety is a
must for a security to be seriously considered for inclusion in the firm’s short-term market-
able securities portfolio.

Marketability. The marketability (or liquidity) of a security relates to the owner’s ability to
convert it into cash on short notice. Although it is possible that a security could be quite “safe”
if held to maturity, this does not necessarily mean that it is always possible to easily sell the
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security before maturity without incurring a loss. If your instructor (a very honest person, we
might add) gave you a personal, one-week IOU in exchange for your providing a $10 loan,
rest assured that you would get your money back at the end of a week. However, try to sell
that IOU in your local shopping mall, and see how well you do. It would be a difficult, time-
consuming task. Even if successful, you might have to accept a substantial price concession.
In general, a large, active secondary market — that is, a secondhand market where a security
can be traded after issuance — is necessary for a security to have high marketability.

Yield. The yield, or return, on a security is related to the interest and/or appreciation of prin-
cipal provided by the security. Some securities, notably Treasury bills, do not pay interest.
Instead, they are sold at a discount and redeemed at face value.

oo note §

Examples

A $1,000, 26-week Treasury bill might be purchased for $956. In this case, the yield (or
appreciation) of $44 can be expressed in several ways.

Bond Equivalent Yield (BEY) Method

This method produces a nominal yield, quoted on a 365-day basis, and is commonly used in
reporting yields on T-bills of various maturities.

BEY = [(FA — PP)/(PP)](365/DM)

where BEY = bond equivalent yield
FA = face amount
PP = purchase price
DM = days to maturity

For the T-bill described above, we would calculate the bond equivalent yield as follows:

BEY = [($1,000 — $956)/($956)1(365/182) = 0.0923 = 9.23%

Effective Annual Yield (EAY) Method

This method assumes compounding and is calculated on a 365-day basis. (It is based on the
effective annual interest rate calculation — Eq. (3.21) in Chapter 3.)

EAY = (1 + [BEY/(365/DM)])**/°M — 1 = (FA/PP)3*/°M — 1

where EAY = effective annual yield, and the other variables are as previously defined.
For the T-bill in our example, the effective annual yield calculation gives us:

EAY = (1 + [0.0923/(365/182)])%%82 — 1 = ($1,000/$956)>**'"¢? — 1 = 0.0944 = 9.44%

You may remember that in Chapter 2 we discussed how the price of a debt security varies
inversely with the interest rate or yield. The firm’s marketable securities portfolio manager,
therefore, needs to be alert to interest-rate (or yield) risk. The fact is that a loss can be
incurred if a marketable security is sold prior to maturity and the level of interest rates has
increased.
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Maturity The life of a
security; the amount
of time before the
principal amount of
a security becomes
due.

Money market
instruments

(broadly defined). All
government securities
and short-term
corporate obligations.

Treasury bills (T-bills)
Short-term, non-
interest-bearing
obligations of the

US Treasury issued
at a discount and
redeemed at maturity
for full face value.

Treasury notes
Medium-term

(2-10 years’ original
maturity) obligations
of the US Treasury.

Treasury bonds
Long-term (more than
10 years’ original
maturity) obligations
of the US Treasury.

Repurchase
agreements (RPs;
repos) Agreements

to buy securities
(usually Treasury bills)
and to resell them at
a specified higher
price at a later date.
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Example

Assume that we have just purchased the 26-week Treasury bill described in the previous
example. Further assume that we suddenly have a need to cash in this investment and that
for some reason interest rates have risen such that investors now demand a 10 percent bond
equivalent yield before they will purchase a 26-week Treasury bill.

Face amount
$1,000
$1,000

Market price
$956.00
$952.50

Bond equivalent yield
[($1,000 — $956.00)/($956.00)](365/182) = 0.0923
[($1,000 — $952.50)/($952.50)](365/182) = 0.1000

This morning
Later the same day

If we sold our Treasury bill later that same day — after interest rates had risen — we would
experience a loss of $3.50 ($956.00 — $952.50). Now you should better understand that when
security prices are volatile (owing to changing interest rates), the firms’s marketable secur-
ities portfolio manager may try to avoid having to sell securities before they mature.

Maturity. Maturity simply refers to the life of the security. Some marketable securities have
a specific life. Treasury bills, for example, have original lives of 4, 13, or 26 weeks. Other secur-
ities, such as commercial paper and negotiable certificates of deposit, can have lives tailored
to meet specific needs. Usually, the longer the maturity, the greater the yield, but also the
more exposure to yield risk.

e Common Money Market Instruments

The firm’s marketable securities portfolio manager usually restricts securities purchases to
money market instruments. These instruments are generally short-term (original maturity of
less than one year), high-quality government and corporate debt issues. In addition, govern-
ment securities originally issued with maturities of more than one year but now having a year
or less until maturity would also qualify as money market instruments. In what follows we will
explore the most common types of money market instruments available to the company as
near-cash investments.

Treasury Securities. Treasury securities are direct obligations of the US government and
carry its full faith and credit. Bills, notes, and bonds are the principal securities issued.
Treasury bills (T-bills) with maturities of 4, 13, 26, and 52 weeks are auctioned weekly by the
Treasury. (All sales by the Treasury are by auction.) Smaller investors can enter a “non-
competitive” bid, which is filled at the market-clearing price. Treasury bills carry no coupon
but are sold on a discount basis. Bills are now sold in minimum amounts of $100 and multiples
of $100 above the minimum. These securities are very popular with companies, in part
because of the large and active market in them. In addition, transactions costs involved in the
sale of Treasury bills in the secondary market are small.

The original maturity on Treasury notes is 2 to 10 years, whereas the original maturity
on Treasury bonds is over 10 years. With the passage of time, of course, a number of these
securities have maturities of less than one year and serve the needs of short-term investors.
Notes and bonds are coupon issues, and there is an active market for them. Overall, Treasury
securities are the safest and most marketable money market investments. Therefore they pro-
vide the lowest yield for a given maturity of the various instruments that we consider. (Once
again, we see the trade-off between risk and return.) The interest income on these securities
is taxed at the federal level, but it is exempt from state and local income taxes.

Repurchase Agreements. In an effort to finance their inventories of securities, govern-
ment security dealers offer repurchase agreements (RPs; repos) to corporations. The repur-
chase agreement, or repo, is the sale of short-term securities by the dealer to the investor
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whereby the dealer agrees to repurchase the securities at an established higher price at a
specified future time. The investor thereby receives a given yield while holding the securities.
The length of the holding period itself is tailored to the needs of the investor. Thus repurchase
agreements give the investor a great deal of flexibility with respect to maturity. Rates on repur-
chase agreements are related to rates on Treasury bills, federal funds, and loans to government
security dealers by commercial banks. There is limited marketability to repurchase agree-
ments, but the most common maturities run from overnight to only a few days. Because the
underlying instruments involved are generally Treasury securities, the safety of the arrange-
ment depends solely on the reliability and financial condition of the dealer.

Federal Agency Securities. Federal agencies issue securities directly, or indirectly through
the Federal Financing Bank. Principal agencies include the Federal Housing Administration,
the Government National Mortgage Association (GNMA, “Ginnie Mae”), and the Tennessee
Valley Authority (TVA). In addition, a number of government-sponsored enterprises (GSEs),
which are privately owned, publicly chartered entities, issue their own securities. Major GSEs
include the Federal Farm Credit Banks (FFCBs), Federal National Mortgage Association
(FNMA, “Fannie Mae”), and Federal Home Loan Mortgage Corporation (FHLMC, “Freddie
Mac”). Debt securities issued by federal agencies and GSEs are collectively referred to as
federal agency securities.

Obligations of the various agencies of the federal government are guaranteed by the agency
issuing the security and sometimes by the US government. The federal government does not
guarantee GSE securities; nor is there any stated “moral” obligation, but there is an implied
backing. It would be hard to imagine the federal government allowing them to fail. Agency
and GSE securities typically provide a fairly high degree of marketability and are sold in the
secondary market through the same dealers that sell Treasury securities. Although interest
income on these securities is subject to federal income taxes, for many issues it is not subject
to state and local income taxes. About half of the outstanding securities mature in less than
a year.

Bankers’ Acceptances. Bankers’ acceptances (BAs) are time drafts (short-term promis-
sory notes) drawn on a bank by a firm to help finance foreign and domestic trade.” By “accept-
ing” the draft, a bank promises to pay the holder of the draft a stated amount of money at
maturity. The bank ends up substituting its own credit for that of a borrower. Therefore the
creditworthiness of bankers’ acceptances is primarily judged relative to the bank accepting
the draft. However, the drawer of the draft remains secondarily liable to the holder in case the
bank defaults. Accepted drafts are negotiable instruments that generally have maturities of
less than six months and are of very high quality. They are traded in an over-the-counter
market. The rates on bankers’ acceptances tend to be slightly higher than rates on Treasury
bills of like maturity, and both are sold on a discount basis. Bankers’ acceptances can be on
domestic banks and on large foreign banks, where the yield tends to be higher.

Commercial Paper. Commercial paper consists of short-term, unsecured promissory notes
issued by finance companies and certain industrial firms. It constitutes the largest dollar-
volume instrument in the money market. Commercial paper can be sold by the issuing
firm directly or through dealers acting as intermediaries.® Because of the volume, a number
of large finance companies have found it cheaper to sell their paper directly to investors,
thus bypassing dealers. Among companies selling paper on this basis are General Electric
Capital Corporation, Ford Motor Credit Company, General Motors Acceptance Corpora-
tion (GMAC), and Sears, Roebuck Acceptance Corporation. Paper sold through dealers is
issued by industrial companies and smaller finance companies. Dealers carefully screen the

°For an example, showing how a banker’s acceptance can be used to help finance foreign trade, see the further dis-
cussion of bankers’ acceptances in the “Money Market Credit” section of Chapter 11.

°For a discussion of commercial paper from the viewpoint of the corporate issuer, see Chapter 11.
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Negotiable certificate
of deposit (CD)

A large-denomination
investment in a
negotiable time
deposit at a
commercial bank or
savings institution
paying a fixed or
variable rate of
interest for a
specified time period.
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creditworthiness of potential issuers. In a sense, dealers stand behind the paper they place
with investors.

Usually, commercial paper is sold on a discount basis. Maturities in the US generally run
up to 270 days, and, when directly placed, commercial paper is often tailored to mature on
a specific date specified by the purchaser.” Most paper is held to maturity, and there is no
formal secondary market. However, direct sellers of commercial paper will often repurchase
the paper on request. Arrangements may also be made through dealers for repurchase of
paper sold through them. Because of the absence of an active secondary market and the slight
(but present) credit risk involved in corporate issuers, commercial paper has a somewhat
higher yield than Treasury issues of similar maturity — or about the same yield as available
on similar maturity bankers’ acceptances. Paper sold directly generally commands a lower
yield than does paper sold through dealers. Commercial paper is sold only in fairly large
denominations, usually at least $100,000.

Commercial paper issued in the United States by foreign corporations is called Yankee
commercial paper. For instance, Mercedes-Benz AG might issue commercial paper in the
United States to help finance working capital needs for its US assembly plant. Commercial
paper issued and sold outside the country in whose currency the security is denominated is
called Euro-commercial paper (Euro CP). Swiss-franc denominated commercial paper issued
by General Motors in Switzerland would be an example. Euro-commercial paper gives the
issuer the added flexibility to borrow in a variety of currencies. Though Euro-commercial
paper is similar to domestic (US) commercial paper, there are some differences. For instance,
although US commercial paper usually matures in less than 270 days, the maturity of Euro-
commercial paper can be considerably longer owing to its freedom from certain US secur-
ities regulations. Also, because of the generally longer maturity of Euro-commercial paper
compared with US commercial paper, a more active secondary market has developed for
Euro-commercial paper than for US commercial paper.

Negotiable Certificates of Deposit. A short-term investment that originated in 1961, the
negotiable certificate of deposit (CD) is a large-denomination, negotiable time deposit at a
commercial bank or savings institution paying a fixed or variable rate of interest for a specified
time. Original maturities usually range from 30 days to 12 months. For it to be negotiable
(able to be sold in the secondary market), most money-center banks require a minimum
denomination of $100,000. A secondary market for CDs issued by large money-center banks
does exist. However, this market is not as liquid as that for Treasury issues, because CDs
are more heterogeneous than Treasury issues. For example, CDs differ widely with respect
to the quality of the issuing bank, the maturity of the instrument, and the stated interest
rate. Because of less liquidity and slightly higher risk, yields on CDs are greater than those
on Treasury bills of similar maturity, but about the same as those on bankers’ acceptances
and commercial paper.

So far, our discussion of CDs has focused primarily on domestic CDs — those issued by
domestic US banks. There are, however, three other types of large CD:

® Eurodollar CDs (or Euro CDs) — dollar-denominated CDs issued by foreign branches
of US banks and foreign banks, primarily in London (see the Eurodollar discussion
that follows)

e Yankee CDs — CDs issued by US branches of foreign banks

e Thrift CDs— CDs issued by savings and loan associations, savings banks, and credit unions.

Thus the firm’s securities portfolio manager has quite a selection of CDs to choose from when
it comes to making a short-term investment.

’US companies rarely issue commercial paper with maturities longer than 270 days because these securities would
then have to be registered with the Securities and Exchange Commission, which entails added time and expense.
European commercial paper (ECP) maturities may extend up to one year.



Eurodollars A US
dollar-denominated
deposit — generally
in a bank located
outside the United
States — not subject
to US banking
regulations.

Money market
preferred stock
(MMP) Preferred
stock having a
dividend rate that
is reset at auction
every 49 days.
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Eurodollars. Eurodollars are bank deposits, denominated in US dollars, not subject to
US bank regulations. Although most Eurodollars are deposited in banks in Europe, the term
applies to any dollar deposit in foreign banks or in foreign branches of US banks. Eurodollars
generally take the form of either Eurodollar time deposits (Euro TDs) or Eurodollar certificates
of deposit (Euro CDs). Although Euro TDs are non-negotiable, most have relatively short
maturities ranging from overnight to a few months. The Euro CD, on the other hand, is a
negotiable instrument like its domestic counterpart. For the large corporation having ready
access to international money centers, the Eurodollar deposit is usually an important invest-
ment option.

Short-Term Municipals. Increasingly, state and local governments are providing securities
tailored to the short-term investor. One is a commercial paper type of instrument, where
the interest rate is reset every week. That is, the security has a floating rate, and the weekly
reset ensures that market price will scarcely vary. Some corporations invest in longer-term
municipal securities, but the maturity is usually kept within one or two years. A problem with
longer-term instruments is that they are not highly marketable. Shorter-term instruments
designed for the corporate treasurer and for municipal money market mutual funds have
much better marketability and greater price stability.

Money Market Preferred Stock. Beginning in 1982, a special type of preferred stock
began to be issued, and it found considerable favor in the marketable securities portfolios of
corporations. As we shall see in Chapter 20, straight preferred stock is a perpetual security
paying a fixed dividend. However, the dividend can be omitted by the issuing firm if its
financial condition deteriorates. For these reasons, we do not usually think of preferred
stock as being suitable for the marketable security portfolio of a corporation. However, the
corporate investor gains a considerable tax advantage, in that generally 70 percent of the
preferred stock dividend is exempt from federal taxation. (The full dividend is subject to
state income taxes.)

This tax advantage, together with regulatory changes, prompted the innovation of various
floating-rate preferred stock products. One of the largest in use today is money market
preferred stock (MMP). With MMP, an auction is held every 49 days, a period that is beyond
the minimum holding period required for a corporate investor to benefit from the federal
corporate dividend tax exclusion. The auction process provides the investor with liquidity and
relative price stability. It does not protect the investor against default risk. The new auction
rate is set by the forces of supply and demand in keeping with interest rates in the money
market. Corporations already holding MMPs on auction day have three options. They can (1)
rebid, (2) enter a sell order, or (3) enter a hold order, in which case they retain their shares,
which yield the new rate.

In a failed auction where there is an insufficient number of bidders, a default dividend rate
for one period at 110 percent of the commercial paper rate, together with an option to the
holder to have the instrument redeemed at its face value, usually applies. These provisions
protect the investor only so long as the issuing corporation is solvent and can provide the
required cash flows to the investor.

e Selecting Securities for the Portfolio Segments

The decision to invest cash in marketable securities involves not only the amount to invest
but also the type of security in which to invest. Our earlier partitioning of the firm’s
marketable securities portfolio into three segments helps us in making these determinations.
An evaluation of the firm’s expected future cash-flow patterns and the degree of uncertainty
associated with them is needed to help determine the size of the securities balances to be
found in each segment. For securities constituting the firm’s ready cash segment (R$), safety
and an ability to convert quickly into cash are primary concerns. Because they are both the
safest and the most marketable of all money market instruments, Treasury bills make an
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short-term marketable
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ideal choice to meet the firm’s unexpected needs for ready cash. Short-term, high-quality
repos and certain highly liquid, short-term municipals can also play a role. If, for example,
overnight repos are secured by Treasury securities and continually rolled over (reinvested into
other repos), funds can remain invested while providing continuing liquidity and safety of
principal.

The second segment of the firm’s securities portfolio, the controllable cash segment (C$),
holds securities earmarked for meeting controllable (knowable) outflows, such as payroll,
payables, taxes, and dividends. Here the presumption is that the required conversion date to
cash is known (or, at least, can be forecast to fall within very narrow limits). Thus securities
in this segment would not necessarily have to meet the same strict requirement for imme-
diate marketability as those in the ready cash segment. The portfolio manager may attempt
to choose securities whose maturities more accurately coincide with particular known cash
needs — like a quarterly dividend payment or a large bill due on the 15th of the month. For
this segment, federal agency issues, CDs, commercial paper, repos, bankers’ acceptances,
Eurodollar deposits, and MMPs would warrant consideration. Also, though safety and
marketability would still be important issues of concern, the portfolio manager would place
more emphasis on the yield of the securities in this segment than would be placed on secur-
ities in the ready cash segment.

Finally, for securities forming the firm’s free cash segment (F$) of its securities portfolio,
the date of needed conversion into cash is not known in advance — just like for the ready cash
segment — but there is no overriding need for quick conversion. The portfolio manager may
feel that yield is the most important characteristic of securities to be considered for this
segment. Higher yields can generally be achieved by investing in longer-term, less market-
able securities with greater default risk. Although the firm should always be concerned with
marketability, some possibility of loss of principal is tolerable, provided the expected return
is high enough. Thus, in this segment (as in the other two), the firm faces the familiar trade-
off between risk and return. (See Figure 9.5 for a summary of our approach to determining
the firm’s portfolio of short-term marketable securities.)

Portfolio Management. The larger the firm’s short-term marketable securities portfolio,
the more chance there is for specialization and economies of scale in its operation. A large
security portfolio may justify a staff solely responsible for managing it. Such a staff can under-
take research, plan diversification, keep abreast of market conditions, and continually analyze
and improve the firm’s portfolio position. When portfolio management is a specialized
function in a firm, it is likely that a large number of diverse securities will be considered for

(" )
Firm’s Needs Major Considerations Money Market Securities
Safety Treasury issues
q Marketability Federal agency issues
Yield Commercial paper
Maturity CDs
Etc.

To determine composition of a short-term marketable
securities account, keeping in mind the trade-off
between risk and return, match “securities” with
“needs” after taking “considerations” into account.
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investment. Moreover, continual effort can be devoted to achieving the highest yield possible
in keeping with the cash needs and the safety, marketability, and maturity requirements of the
firm. For companies with modest security positions, there may be no economic justification
for a separate staff. Indeed, a single individual may handle investments on a part-time basis.
Alternatively, part or all of the portfolio management function may be outsourced.

Money Market Mutual Funds. Because of transactions costs and the large minimum cash
amounts needed to purchase some of the higher-yielding marketable securities, the small
firm has often felt that holding a short-term marketable securities portfolio was out of the

Money-Market Funds Continue to Grow

Financial Week

hen Bruce Bent created the first money-market

fund in 1970, most corporate treasurers weren’t
interested. Managing cash was what their job was all
about. “It gave a little sex appeal to their jobs,” he
recalled. “It was fun.”

Today, however, savvy treasurers know there are many
other ways for them to add value to their companies.
“The level of sophistication of corporate treasurers is a
whole different world today,” said Mr. Bent, founder and
chairman of the Reserve in New York City. “They have
to do the things that most impact the bottom line.
Generally speaking, that’s not managing cash.”

Retail investors these days are increasingly attracted to
money-market funds as yields have pushed past 5%
(they currently hover around the intended federal funds
rate of 5.25%). But institutional assets are growing more
quickly. Over the past 52 weeks, institutional assets in
money-market funds have grown by 22.4%, while retail
assets have grown by 15.6%. At last count, according to
the Investment Company Institute, total money fund
assets stood at $2.58 trillion, an all-time high.

That’s been good news for Mr. Bent’s firm. The Reserve
has $66 billion in assets under management, up 600%
over the past few years. Mr. Bent attributes the rapid rise
to its unleashing an array of new products, including
enhanced cash, and those that are FDIC-insured. It
has also helped that the Reserve has always stuck to its
knitting. “We do one thing: We manage cash,” he said.

Peter G. Crane, founder of money-market fund
information supplier Crane Data, says that money-
market funds are one of the most underrated develop-
ments in the financial markets in the last 50 years. “Cash
isn’t sexy, but money-market mutual funds have been
instrumental in the development of the overall mutual

fund market,” said Mr. Crane, adding that money-
market funds have had no greater cheerleader than
Mr. Bent. “His official symbol should be the bulldog.”

Prior to founding the Reserve in 1970, Mr. Bent worked
for the investment banking and brokerage firm L. F.
Rothschild & Co., then moved to TIAA-CREF, where he
was responsible for cash management. At the time, Treasury
bills were paying 8%, but most individual investors were
limited by Regulation Q to a yield of 5.25% on bank
money-market accounts. Mr. Bent wanted to figure out
a way for individual investors to capture more yield with
a relatively safe investment. He had an epiphany: Create
a mutual fund that invests in short-term instruments
previously inaccessible to individual investors.

In the beginning, it was difficult to get investors
to sign on. “We targeted anybody I could think of,”
Mr. Bent remembered. Companies weren’t all that inter-
ested either. Mr. Bent recounts one lunch meeting in the
early 1970s with the chairman of Borden, which was
also attended by Borden’s treasurer. “The treasurer is not
going to want to do anything about it because he wants
to manage the cash himself,” he remembers being told.

That notion certainly has changed. In addition,
corporations have allocated more to cash in recent years
in a desire to keep more assets liquid. According to the
Investment Company Institute, money-market mutual
funds managed 27% of US companies’ short-term assets
in 2006, up from 22% in 2005. Corporations increased
their money fund holdings 18% in 2006, to $392 billion,
up from $331 billion in 2005.

And as cash products have gotten more complicated,
companies need more help managing them. For instance,
money-market funds now invest heavily in products
like asset-backed commercial paper and structured
securities. “You can’t just invest in T-bills anymore and
expect to get yield,” said Mr. Crane.

Only the largest companies still have cash manage-
ment departments, Mr. Bent said, and even when they
do, they still invest in money-market funds.

Source: Adapted from Megan Johnston, “A Bent for Cash. Literally,” Financial Week (July 23, 2007), p. 10. (www.financialweek.com)
Copyright © 2007 by Crain Communications, Inc. Used by permission. All rights reserved.
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Money market
mutual funds (MMFs)
Mutual funds that
utilize pools of
investors’ funds to
invest in large-
denomination money
market instruments.

question. In the early 1970s the creation of money market mutual funds (MMFs) made
it possible for even small firms (and individuals) to hold a well-diversified portfolio of
marketable securities. Money market funds sell shares to raise cash, and by pooling the funds
of a large number of small investors they can invest in large-denomination money market
instruments. Unlike other mutual funds, money market funds declare daily dividends (which
for tax purposes are treated like interest income), which may be reinvested automatically or
withdrawn in cash. Many of these funds allow an account to be started with as little as a $500
initial investment. Most of these funds have a check-writing privilege, usually with a stated
check minimum. Money market funds thus provide many small firms with greater liquidity,
diversification, and yield (net of expenses) than they could possibly obtain by managing their
own marketable securities portfolio.

Large firms are also increasingly drawn to money market mutual funds for at least some
of their marketable securities portfolio needs. The reason is a combination of strong safety,
liquidity, and yield plus the opportunity to reduce workloads and operational costs within

Key Learning Points

their own treasury departments.

Firms, as well as individuals, hold cash to meet trans-
actions, as well as for speculative and precautionary
motives.

Cash management involves the efficient collection
and disbursement of cash and any temporary invest-
ment of cash while it resides with the firm.

The firm will generally benefit by “speeding up” cash
receipts and “s-1-o-w-i-n-g d-o-w-n” cash payouts.
The firm wants to speed up the collection of accounts
receivable so that it can have the use of money sooner.
It wants to pay accounts payable as late as is consistent
with maintaining the firm’s credit standing with sup-
pliers so that it can make the most use of the money it
already has.

To accelerate collections, the firm may utilize a
number of methods, including computerized billing,
preauthorized debits, and lockboxes.

Large firms are likely to engage in the process of cash
concentration to improve control over corporate cash,
reduce idle cash balances, and provide for more
effective short-term investing.

Check 21 enables US banks to truncate checks,
exchange check-image files electronically and, where
necessary, create legally equivalent substitute checks
from images.

The concentration process depends on three principal
methods to move funds between banks: (1) depository
transfer checks (DTCs), (2) automated clearing house
(ACH) transfers, and (3) wire transfers.

Methods used by corporations to control disburse-
ments include the use of payable through drafts
(PTDs), the maintenance of separate disbursement
accounts, zero balance accounts (ZBAs), and controlled
(or possibly remote) disbursing.
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Electronic data interchange (EDI), and two of its subsets,
electronic funds transfer (EFT) and financial EDI (FEDI),
are all key elements of electronic commerce (EC).

All the major areas of cash management — collections,

disbursements, and marketable-securities manage-

ment — are candidates for outsourcing.

In business process outsourcing (BPO), an entire

business process, such as finance and accounting, is

handed over to a third-party service provider.

The optimal level of cash should be the larger of

(1) the transactions balances required when cash

management is efficient or (2) the compensating

balance requirements of commercial banks with
which the firm has deposit accounts.

It is useful to think of the firm’s portfolio of short-

term marketable securities as if it were a pie cut into

three (not necessarily equal) pieces:

1. Ready cash segment (R$): optimal balance of
marketable securities held to take care of probable
deficiencies in the firm’s cash account.

2. Controllable cash segment (C$): marketable secur-
ities held for meeting controllable (knowable)
outflows, such as taxes and dividends.

3. Free cash segment (F$): “free” marketable securities
(i.e., available for as yet unassigned purposes).
When considering the purchase of marketable secur-
ities, the firm’s portfolio manager must understand
how each potential security relates to safety of prin-

cipal, marketability, yield, and maturity.

The firm’s marketable securities portfolio manager

usually restricts purchases to money market instru-

ments. Common money market instruments include

Treasury securities, repurchase agreements, federal agency

securities, bankers’ acceptances (BAs), commercial



paper, negotiable certificates of deposit (CDs), Euro-
dollars, short-term municipals, and money market
preferred stock (MMDP).

In selecting securities for the various marketable
securities portfolio segments (R$, C$, and F$), the
portfolio manager tries to match alternative money
market instruments with the specific needs relating
to each segment, after taking into account such

9 Cash and Marketable Securities Management

considerations as safety, marketability, yield, and
maturity. In short, the composition of the firm’s
short-term marketable securities account is deter-
mined while keeping in mind the trade-off that exists
between risk and return.

Money market mutual funds (MMFs) make it possible
for even small firms (and individuals) to hold a well-
diversified portfolio of marketable securities.

. Define the function of cash management.

. Explain the concept of concentration banking.

. Explain how the lockbox system can improve the efficiency of cash management.

. Money market instruments are used as investment vehicles for otherwise idle cash.

> W N e
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10.

11.
12.

13.
14.

15.

Self-Correction Problems

1.

Discuss the most important criterion for asset selection in investing temporarily idle cash.

. Discuss the impact of lockbox banking on corporate cash balances.
. A firm desires to maintain a certain portion of its marketable securities portfolio to meet

unforeseen cash needs. Would commercial paper or Treasury bills be better suited as short-
term investments in this ready cash segment? Why?

. What are compensating bank balances, and why are they not the same for all depositors?
. What is net float? How might a company “play the float” in its disbursements?
. Assuming that the return on real assets of a company exceeds the return on marketable

securities, why should a company hold any marketable securities?

Under what conditions would it be possible for a company to hold no cash or marketable
securities? Are these conditions realistic?

What are the three motives for holding cash?

Compare and contrast bankers’ acceptances and Treasury bills as marketable security
investments for the corporation.

Compare and contrast electronic commerce (EC), electronic data interchange (EDI), elec-
tronic funds transfer (EFT), and financial EDI (FEDI).

What is outsourcing? Why might a company outsource some or all of its cash management
processes? What is business processing outsourcing (BPO)?

How did “Check 21” in the US create the opportunity for banks to save both time and money?

The Zindler Company currently has a centralized billing system. Payments are made by all
customers to the central billing location. It requires, on average, four days for customers’
mailed payments to reach the central location. An additional day and a half is required to
process payments before a deposit can be made. The firm has a daily average collection
of $500,000. The company has recently investigated the possibility of initiating a lockbox
system. It has estimated that with such a system customers’ mailed payments would reach
the receipt location two and one-half days sooner. Further, the processing time could be
reduced by an additional day because each lockbox bank would pick up mailed deposits
twice daily.
a. Determine how much cash would be freed up (released) through the use of a lockbox
system.
b. Determine the annual gross dollar benefit of the lockbox system, assuming the firm
could earn a 5 percent return on the released funds in Part (a) by investing in short-
term instruments.
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1. Speedway Owl Company franchises “Gas and Go” stations in North Carolina and Virginia.

c. If the annual cost of the lockbox system will be $75,000, should such a system be
initiated?

2. Over the next year, El Pedro Steel Company, a California corporation, expects the follow-

ing returns on continual investment in the following marketable securities:

Treasury bills 8.00%
Commercial paper 8.50%
Money market preferred stock 7.00%

The company’s marginal tax rate for federal income tax purposes is 30 percent (after
allowance for the payment of state income taxes), and its marginal, incremental tax rate
with respect to California income taxes is 7 percent. On the basis of after-tax returns,
which is the most attractive investment? Are there other considerations?

All payments by franchisees for gasoline and oil products, which average $420,000 a day,
are by check. At present, the overall time between the mailing of the check by the fran-
chisee to Speedway Owl and the time the company has collected or available funds at its
bank is six days.

a. How much money is tied up in this interval of time?

b. To reduce this delay, the company is considering daily pickups from the stations. In all,
three cars would be needed and three additional people hired. This daily pickup would
cost $93,000 on an annual basis, and it would reduce the overall delay by two days.
Currently, the opportunity cost of funds is 9 percent, that being the interest rate on
marketable securities. Should the company inaugurate the pickup plan? Why?

c. Rather than mail checks to its bank, the company could deliver them by messenger
service. This procedure would reduce the overall delay by one day and cost $10,300
annually. Should the company undertake this plan? Why?

. The List Company, which can earn 7 percent on money market instruments, currently has

a lockbox arrangement with a New Orleans bank for its Southern customers. The bank

handles $3 million a day in return for a compensating balance of $2 million.

a. The List Company has discovered that it could divide the Southern region into a south-
western region (with $1 million a day in collections, which could be handled by a Dallas
bank for a $1 million compensating balance) and a southeastern region (with $2 mil-
lion a day in collections, which could be handled by an Atlanta bank by a $2 million
compensating balance). In each case, collections would be one-half day quicker than
with the New Orleans arrangement. What would be the annual savings (or cost) of
dividing the Southern region?

b. In an effort to retain the business, the New Orleans bank has offered to handle the
collections strictly on a fee basis (no compensating balance). What would be the
maximum fee the New Orleans bank could charge and still retain List’s business?

. The Franzini Food Company has a weekly payroll of $150,000 paid on Friday. On average,

its employees cash their checks in the following manner:

DAY CHECK CLEARED ON PERCENTAGE OF
COMPANY’S ACCOUNT CHECKS CASHED
Friday 20
Monday 40
Tuesday 25
Wednesday 10
Thursday 5
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As treasurer of the company, how would you arrange your payroll account? Are there any

problems?

4. Sitmore and Dolittle, Inc., has 41 retail clothing outlets scattered throughout the country.
Each outlet sends an average of $5,000 daily to the head office in South Bend, Indiana,
through checks drawn on local banks. On average, it takes six days before the company’s
South Bend bank collects the checks. Sitmore and Dolittle is considering an electronic
funds transfer arrangement that would completely eliminate the float.

a. What amount of funds will be released?

b. What amount will be released on a net basis if each local bank requires an increase in
compensating balances of $15,000 to offset the loss of float?

c. Suppose that the company could earn 10 percent interest on the net released funds in
Part (b). If the cost per electronic transfer were $7 and each store averaged 250 trans-
fers per year, would the proposed arrangement be worthwhile? (Assume that the cost of
issuing checks on local banks is negligible.)

5. In the Wall Street Journal, or some other financial paper, determine in the money-rate
section the rate of interest on Treasury bills, commercial paper, certificates of deposit, and
bankers” acceptances. Do the differentials in return have to do with marketability and
default risk? If you were a corporate treasurer of a company with considerable business risk,
in what security or securities would you invest? How would you arrange the maturities?

Solutions to Self-Correction Problems

1. a. Total time savings = 2.5 + 1 = 3.5 days

Time savings x daily average collection = cash released
35 X $500,000 = $1,750,000

b. 5% x $1,750,000 = $87,500
c. Since the dollar gross benefit of the lockbox system ($87,500) exceeds the annual cost
of the lockbox system ($75,000), the system should be initiated.

2. FEDERAL STATE COMBINED AFTER-TAX
SECURITY TAX RATE TAX RATE EFFECT EXPECTED RETURN
Treasury bills 0.30 0.00 0.30 (1-0.30)8.00% = 5.60%
Commercial paper 0.30 0.07 0.37 (1-0.37)8.50% = 5.36%
Money market preferred stock 0.09* 0.07 0.16 (1-0.16)7.00% = 5.88%

*(1-0.70)(0.30) = 0.09.

The money market preferred is the most attractive after taxes, owing to the 70 percent
exemption for federal income tax purposes. Commercial paper is less attractive than
Treasury bills because of the state income tax from which Treasury bills are exempt. (In
states with no income taxes, the after-tax yield on commercial paper would be higher.)

Preferred stock may not be the most attractive investment when risk is taken into
account. There is the danger that interest rates will rise above the ceiling and the market
value will fall. There also is default risk with respect to dividend payment, whereas
Treasury bills have no default risk.
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After studying Chapter 10, you should be able to:

® List the key factors that can be varied in a firm’s
credit policy, and understand the trade-off
between profitability and costs involved.

® Explain how the level of investment in accounts
receivable is affected by the firm’s credit policies.

® Critically evaluate proposed changes in credit
policy, including changes in credit standards,
credit period, and cash discount.

® Describe possible sources of information on
credit applicants and how you might use the
information to analyze a credit applicant.

® Identify the various types of inventories and
discuss the advantages and disadvantages to
increasing/decreasing inventories.

® Define, explain, and illustrate the key concepts
and calculations necessary for effective invent-
ory management and control, including clas-
sification, economic order quantity (EOQ),
order point, safety stock, and just-in-time (JIT).

IN GOD WE TRUST. All others must pay cash.

—ANONYMOUS
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In Chapter 8 we saw that the investment of funds in accounts receivable involves a trade-
off between profitability and risk. The optimum investment is determined by comparing
benefits to be derived from a particular level of investment with the costs of maintaining
that level. This chapter will reveal the key variables involved in managing receivables effi-
ciently, and it will show how these variables can be changed to obtain the optimal investment.
We consider first the credit and collection policies of the firm as a whole, and then discuss
credit and collection procedures for the individual account. The last part of the chapter
investigates techniques for efficiently managing the final major current asset account for the
typical firm — inventories.

Credit and Collection Policies

Economic conditions, product pricing, product quality, and the firm’s credit policies are the
chief influences on the level of a firm’s accounts receivable. All but the last of these influences
are largely beyond the control of the financial manager. As with other current assets, however,
the manager can vary the level of receivables in keeping with the trade-off between profitabil-
ity and risk. Lowering credit standards may stimulate demand, which, in turn, should lead to
higher sales and profits. But there is a cost to carrying the additional receivables, as well as a
greater risk of bad-debt losses. It is this trade-off that we wish to examine.

The policy variables we consider include the quality of the trade accounts accepted, the
length of the credit period, the cash discount (if any) for early payment, and the collection
program of the firm. Together, these elements largely determine the average collection period
and the proportion of credit sales that result in bad-debt losses. We analyze each element in
turn, holding constant certain of the others as well as all external variables that affect the
average collection period and the ratio of bad debts to credit sales. In addition, we assume that
the evaluation of risk is sufficiently standardized so that degrees of risk for different accounts
can be compared objectively.

Accounts receivable
Amounts of money
owed to a firm by
customers who have
bought goods or
services on credit.

A current asset, the
accounts receivable
account is also called
receivables.

Credit standard

The minimum quality
of creditworthiness
of a credit applicant
that is acceptable to
the firm.

o Credit Standards

Credit policy can have a significant influence on sales. If our competitors extend credit liber-
ally and we do not, our policy may have a dampening effect on our firm’s marketing effort.
Credit is one of the many factors that influence the demand for a firm’s product. Con-
sequently, the degree to which credit can promote demand depends on what other factors are
being employed. In theory, the firm should lower its quality standard for accounts accepted
as long as the profitability of sales generated exceeds the added costs of the receivables. What
are the costs of relaxing credit standards? Some arise from an enlarged credit department, the
clerical work involved in checking additional accounts, and servicing the added volume of
receivables. We assume that these costs are deducted from the profitability of additional sales

Credit and Collection Policy Formulation - Done Right - Helps

Break Down Barriers Between Marketing and Finance
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Credit and collection policies share a relationship with
marketing (sales and customer service) policies. For ex-
ample, processing credit orders efficiently affects sales
and customer satisfaction. In fact, it is useful to think of
a company’s credit and collection policies as part of the
product or service that a business is selling. Therefore
the marketing manager and financial manager should

actively cooperate in developing credit and collection
policies. Usually, the financial manager is subsequently
responsible for carrying out these policies. However,
permanent, cross-functional teams involving finance
and marketing personnel are becoming quite common
— especially when it comes to implementing collection
policies.
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to give a net profitability figure for computational purposes. Another cost comes from the
increased probability of bad-debt losses. We postpone consideration of this cost to a sub-
sequent section and assume, for now, that there are no bad-debt losses.

Finally, there is the opportunity cost of committing funds to the investment in additional
receivables instead of to some other investment. The additional receivables result from (1)
increased sales and (2) a longer average collection period. If new customers are attracted by
the relaxed credit standards, collecting from these less-creditworthy customers is likely to be
slower than collecting from existing customers. In addition, a more liberal extension of credit
may cause certain existing customers to be less conscientious about paying their bills on time.

An Example of the Trade-off. To assess the profitability of a more liberal extension of
credit, we must know the profitability of additional sales, the added demand for products
arising from the relaxed credit standards, the increased length of the average collection period,
and the required return on investment. Suppose that a firm’s product sells for $10 a unit, of
which $8 represents variable costs before taxes, including credit department costs. The firm
is operating at less than full capacity, and an increase in sales can be accommodated without
any increase in fixed costs. Therefore the contribution margin per unit for each additional
unit sold is the selling price less variable costs involved in producing an additional unit, or
$10 — $8 = $2.

Currently, annual credit sales are running at a level of $2.4 million, and there is no under-
lying growth trend in such credit sales. The firm may liberalize credit, which will result in
an average collection period of two months for new customers. Existing customers are not
expected to alter their payment habits. The relaxation in credit standards is expected to pro-
duce a 25 percent increase in sales, to $3 million annually. The $600,000 increase represents
60,000 additional units if we assume that the price per unit stays the same. Finally, assume that
the firm’s opportunity cost of carrying the additional receivables is 20 percent before taxes.

This information reduces our evaluation to a trade-off between the added expected
profitability on the additional sales and the opportunity cost of the increased investment in
receivables. The increased investment arises solely from new, slower-paying customers. We
have assumed that existing customers continue to pay in 1 month. With additional sales of
$600,000 and a receivable turnover of six times a year for new customers (12 months divided
by the average collection period of 2 months), the additional receivables are $600,000/6 =
$100,000. For these additional receivables, the firm invests the variable costs tied up in them.
For our example, $0.80 of every $1 in sales represents variable costs. Therefore the added
investment in receivables is 0.80 X $100,000 = $80,000. With these inputs, we are able to
make the calculations shown in Table 10.1. Inasmuch as the profitability on additional sales,
$2 x 60,000 = $120,000, far exceeds the required return on the additional investment in
receivables, 0.20 X $80,000 = $16,000, the firm would be well advised to relax its credit
standards. An optimal policy would involve extending credit more liberally until the marginal

Profitability versus
required return in
evaluating a credit
standard change

Profitability of additional sales = (Contribution margin per unit) X (Additional units sold)
$2 X 60,000 units = $120,000

Additional receivables = (Additional sales revenue)/(Receivable turnover for new customers)
$600,000/6 = $100,000

Investment in additional
receivables = (Variable cost per unit/Sales price per unit) X (Additional receivables)
0.80 x $100,000 = $80,000

Required before-tax return
on additional investment = (Opportunity cost) X (Investment in additional receivables)
0.20 x $80,000 = $16,000
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Credit period The
total length of time
over which credit is
extended to a
customer to pay a bill.
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profitability on additional sales equals the required return on the additional investment in
receivables necessary to generate those sales. However, as we take on poorer credit risks, we
also increase the risk of the firm, as reflected in the variance of the firm’s expected cash-flow
stream. This increase in risk also manifests itself in additional bad-debt losses, a subject we
deal with shortly.

@ Credit Terms

Credit Period. Credit terms specify the length of time over which credit is extended to a cus-
tomer and the discount, if any, given for early payment. For example, one firm’s credit terms
might be expressed as “2/10, net 30.” The term “2/10” means that a 2 percent discount is given
if the bill is paid within 10 days of the invoice date. The term “net 30” implies that if a
discount is not taken, the full payment is due by the 30th day from invoice date. Thus the
credit period is 30 days. Although the customs of the industry frequently dictate the credit
terms given, the credit period is another means by which a firm may be able to increase
product demand. As before, the trade-off is between the profitability of additional sales
and the required return on the additional investment in receivables.

Let us say that the firm in our example changes its credit terms from “net 30” to “net 60”
— thus increasing its credit period from 30 to 60 days. The average collection period for
existing customers goes from one month to two months. The more liberal credit period
results in increased sales of $360,000, and these new customers also pay, on average, in two
months. The total additional receivables are composed of two parts. The first part represents
the receivables associated with the increased sales. In our example, there are $360,000 in
additional sales. With a new receivable turnover of six times a year, the additional receivables
associated with the new sales are $360,000/6 = $60,000. For these additional receivables, the
investment by the firm consists of the variable costs tied up in them. For our example, we have
($8/$10) x ($60,000) = $48,000.

The second part of the total additional receivables is caused by the slowing in collections
associated with sales to original customers. Receivables due from original customers are now
collected in a slower manner resulting in a higher receivable level. With $2.4 million in original
sales, the level of receivables with a turnover of 12 times a year is $2,400,000/12 = $200,000.
The new level with a turnover of 6 times a year is $2,400,000/6 = $400,000. Thus there are
$200,000 in additional receivables associated with sales to original customers. For this addi-
tion, the relevant investment using marginal analysis is the full $200,000. In other words, the
use of variable costs tied up in receivables pertains only to new sales. The incremental $200,000
in receivables related to sales to original customers would have been collected in cash had it
not been for the change in credit period. Therefore the firm must increase its investment in
receivables by $200,000."

Based on these inputs, our calculations are shown in Table 10.2. The appropriate com-
parison is the profitability of additional sales with the opportunity cost of the additional
investment in receivables. Inasmuch as the profitability on additional sales, $72,000, exceeds
the required return on the investment in additional receivables, $49,600, the change in credit
period from 30 to 60 days is worthwhile. The profitability of the additional sales more than
offsets the opportunity cost associated with the added investment in receivables. The bulk of
this added investment in receivables comes from existing customers slowing their payments.

'For the first 30 days after the credit period change, original customers will be paying bills incurred before the change
in credit policy. Since sales to original customers remain unchanged, the level of receivables related to original cus-
tomers remains unchanged. During the next 30 days, however, no payments from these customers will be received,
as they will now wait to pay until 60 days have passed. Receivables will build up until, at the end of 60 days from the
policy change, we have double the level of receivables that we began with. Thus the firm is left without one month’s
worth of receipts from original customers ($200,000 less cash than would have flowed in without the change in
policy) and with $200,000 more in receivables on the books.
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Profitability versus
required return in
evaluating a credit
period change

Cash discount period
The period of time
during which a cash
discount can be taken
for early payment.

Cash discount

A percent (%)
reduction in sales or
purchase price
allowed for early
payment of invoices.
It is an incentive for
credit customers to
pay invoices in a
timely fashion.

Seasonal dating
Credit terms that
encourage the buyer
of seasonal products
to take delivery before
the peak sales period
and to defer payment
until after the peak
sales period.

Profitability of additional sales = (Contribution margin per unit) X (Additional units sold)
$2 %X 36,000 units = $72,000

Additional receivables
associated with new sales = (New sales revenue)/(New receivable turnover)

$360,000/6 = $60,000

Investment in additional
receivables associated
with new sales = (Variable cost per unit/Sales price per unit) X (Additional receivables)

0.80 x $60,000 = $48,000

Level of receivables before
credit period change = (Annual credit sales)/(Old receivable turnover)
$2,400,000/12 = $200,000

New level of receivables asso-
ciated with original sales = (Annual credit sales)/(New receivable turnover)

$2,400,000/6 = $400,000

Investment in additional
receivables associated

with original sales = $400,000 — $200,000 = $200,000

Total investment in

additional receivables = $48,000 + $200,000 = $248,000

Required before-tax return
on additional investment = (Opportunity cost) X (Total investment in additional receivables)

0.20 x $248,000 = $49,600

Cash Discount Period and Cash Discount. The cash discount period represents the
period of time during which a cash discount can be taken for early payment. Though tech-
nically a credit policy variable, like the credit period, it usually stays at some standard length.
For many firms, 10 days is about the minimum time they could expect between when an
invoice is mailed to the customer and when the customer could put a check in the mail.

Varying the cash discount involves an attempt to speed up the payment of receivables.
Here we must determine whether a speedup in collections would more than offset the cost
of an increase in the discount. If it would, the present discount policy should be changed.
Suppose that the firm has annual credit sales of $3 million and an average collection period
of two months. Also, assume that sales terms are “net 45,” with no cash discount given.
Consequently, the average receivables balance is $3,000,000/6 = $500,000. By initiating terms
of “2/10, net 45,” the average collection period can be reduced to one month, as 60 percent of
the customers (in dollar volume) take advantage of the 2 percent discount. The opportunity
cost of the discount to the firm is 0.02 X 0.6 X $3 million, or $36,000 annually. The turnover
of receivables has improved to 12 times a year, so that average receivables are reduced from
$500,000 to $250,000 (i.e., $3,000,000/12 = $250,000).

Thus the firm realizes $250,000 from accelerated collections. The value of the funds released
is their opportunity cost. If we assume a 20 percent before-tax rate of return, the opportunity
saving is $50,000. (See Table 10.3 for step-by-step calculations.) In this case the opportunity
saving arising from a speedup in collections is greater than the cost of the discount. The firm
should adopt a 2 percent discount. If the speedup in collections had not resulted in sufficient
opportunity savings to offset the cost of the cash discount, the discount policy would not be
changed. It is possible, of course, that discounts other than 2 percent may result in an even
greater difference between the opportunity saving and the cost of the discount.

Seasonal Datings. During periods of slack sales, firms will sometimes sell to customers
without requiring payment for some time to come. This seasonal dating can be tailored to the
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Cost versus savings
in evaluating a cash
discount change
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Level of receivables before
cash discount change = (Annual credit sales) / (Old receivable turnover)
$3,000,000/6 = $500,000

New level of receivables
associated with cash
discount change = (Annual credit sales) / (New receivable turnover)
$3,000,000/12 = $250,000

Reduction of investment in
accounts receivable = (Old receivable level) — (New receivable level)
$500,000 — $250,000 = $250,000

Before-tax cost of cash
discount change = (Cash discount) x (Percentage taking discount) X (Annual credit sales)
=0.02 x 0.60 x $3,000,000 = $36,000

Before-tax opportunity savings
on reduction in receivables = (Opportunity cost) X (Reduction in receivables)
=0.20 x $250,000 = $50,000

cash flow of the customer, and may stimulate demand from customers who cannot pay until
later in the season. Again, we should compare the profitability of additional sales with the
required return on the additional investment in receivables to determine whether datings are
appropriate terms by which to stimulate demand.

Seasonal datings can also be used to avoid inventory-carrying costs. If sales are seasonal and
production is steady throughout the year, there will be buildups in finished-goods inventory
during certain times of the year. Storage involves warehousing costs that might be avoided
by giving datings. If warehousing costs plus the required return on investment in inventory
exceed the required return on the additional receivables, datings are worthwhile.

e Default Risk

In the foregoing examples we assumed no bad-debt losses. Our concern in this section is not
only with the slowness of collection but also with the portion of the receivables in default.
Different credit standard policies will involve both of these factors. The optimum credit stan-
dard policy, as we shall see, will not necessarily be the one that minimizes bad-debt losses.

Suppose that we are considering the present credit standard policy (resulting in sales
of $2.4 million) together with two, increasingly more liberal, new ones. These alternative
policies are expected to produce the following results:

PRESENT POLICY POLICY A POLICY B

Demand (credit sales) $2,400,000 $3,000,000 $3,300,000
Incremental sales $ 600,000 $ 300,000
Default losses

Original sales 2%

Incremental sales 10% 18%
Average collection period

Original sales 1 month

Incremental sales 2 months 3 months

We assume that after six months an account is turned over to a collection agency, and, on
average, 2 percent of the original sales of $2.4 million is never received by the firm, 10 percent
is never received on the $600,000 in additional sales under Policy A, and 18 percent on the
$300,000 in additional sales under Policy B is never received. Similarly, the one-month average
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Profitability versus
required return in
evaluating credit
policy changes

POLICY A POLICY B

1. Additional sales $600,000 $300,000
2. Profitability of additional sales:

(20% contribution margin) X (Additional sales) 120,000 60,000
3. Additional bad-debt losses:

(Additional sales) x (Bad-debt percentage) 60,000 54,000
4. Additional receivables:

(Additional sales/New receivable turnover) 100,000 75,000
5. Investment in additional receivables:

(0.80) x (Additional receivables) 80,000 60,000
6. Required before-tax return on additional investment: (20%) 16,000 12,000
7. Additional bad-debt losses plus additional required return:

Line (3) + Line (6) 76,000 66,000
8. Incremental profitability: Line (2) — Line (7) 44,000 (6,000)

collection period pertains to the original sales, two months to the $600,000 in additional sales
under Policy A, and three months to the $300,000 in additional sales under Policy B. These
numbers of months correspond to annual receivable turnovers of 12 times, 6 times, and
4 times, respectively.

The incremental profitability calculations associated with these two new credit standard
policies are shown in Table 10.4. We would want to adopt Policy A but would not want to go
as far as Policy B in relaxing our credit standards. The marginal benefit is positive in moving
from the present policy to Policy A but negative in going from Policy A to Policy B. It is
possible, of course, that a relaxation of credit standards that fell on one side or the other of
Policy A would provide an even greater marginal benefit. The optimal policy is the one that
provides the greatest incremental benefit.

e Collection Policy and Procedures

The firm determines its overall collection policy by the combination of collection procedures
it undertakes. These procedures include such things as letters, faxes, phone calls, personal
visits, and legal action. One of the principal policy variables is the amount of money spent on
collection procedures. Within a range, the greater the relative amount expended, the lower the
proportion of bad-debt losses, and the shorter the average collection period, all other things
being the same.

The relationships are not linear, however. Initial collection expenditures are likely to cause
little reduction in bad-debt losses. Additional expenditures begin to have a significant effect
up to a point — then they tend to have little effect in further reducing these losses. The
hypothesized relationship between collection expenditures and bad-debt losses is shown in
Figure 10.1. The relationship between the average collection period and the level of collection
expenditure is likely to be similar to that shown in the figure.

If sales are independent of the collection effort, the appropriate level of collection expendi-
tures again involves a trade-off — this time between the level of expenditure on the one hand
and the reduction in the cost of bad-debt losses and savings due to the reduction in invest-
ment in receivables on the other. Calculations are the same as for the cash discount given and
for default losses illustrated earlier. The reader can easily verify the trade-off.

Because a receivable is only as good as the likelihood that it will be paid, a firm cannot
afford to wait too long before initiating collection procedures. On the other hand, if it initiates
procedures too soon, it may anger reasonably good customers who, for some reason, fail to
make payments by the due date. Whatever they are, procedures should be firmly established.
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Figure 10.1

Relationship between
amount of bad-debt
losses and collection
expenditures
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Initially, a telephone call is usually made to ask why payment has not been made. Next, a letter
is often sent and followed, perhaps, by additional letters that become more serious in tone.
A phone call or letter from the company’s attorney may then prove necessary. Some com-
panies have collection personnel who make visits to a customer about an overdue account.

If all else fails, the account may be turned over to a collection agency. The agency’s fees are
quite substantial — frequently one-half the amount of the receivable — but such a procedure
may be the only feasible alternative, particularly for a small account. Direct legal action is
costly, sometimes serves no real purpose, and may only force the account into bankruptcy.
When payments cannot be collected, compromise settlements may provide a higher percent-
age of collection.

e Credit and Collection Policies - Summary

We see that the credit and collection policies of a firm involve several decisions: (1) the
quality of the account accepted; (2) the length of the credit period; (3) the size of the cash dis-
count given; (4) any special terms, such as seasonal datings; and (5) the level of collection
expenditures. In each case, the decision should involve a comparison of possible gains from a
change in policy with the cost of the change. Optimal credit and collection policies would be
those that resulted in the marginal gains equaling the marginal costs.

To maximize profits arising from credit and collection policies, the firm should vary these
policies jointly until it achieves an optimal solution. That solution will determine the best
combination of credit standards, credit period, cash discount policy, special terms, and level
of collection expenditures. For most policy variables, profits increase at a decreasing rate
up to a point and then decrease as the policy is varied from no effort to an extreme effort.
Figure 10.2 depicts this relationship with the quality of accounts rejected. When there are no
credit standards (that is, when all credit applicants are accepted), sales are maximized, but
they are offset by large bad-debt losses as well as by the opportunity cost of carrying a very
large receivables position. The latter is due to a long average collection period. As credit stan-
dards are initiated and applicants rejected, revenues from sales decline, but so do the average
collection period and bad-debt losses. Because the last two decline initially at a faster rate than
sales, profits increase. As credit standards are increasingly tightened, sales revenue declines
at an increasing rate. At the same time, the average collection period and bad-debt losses



Case Study: The A/R Management Payoff

BusinessFinance

$1.5 billion heavy manufacturer delivered big cash
and profit benefits by improving its management of
accounts receivable.

The company had numerous divisions making heavy-
duty construction materials and engineered products. Its
client base was broad and varied, including contractors
(which are often undercapitalized and slow to pay),
government agencies and Fortune 100 companies. The
company’s DSO was in the mid-40s-to-50 range — decent,
but not at the level where management wanted it to be.

In addition, each division was decentralized, with its
own receivables management, metrics and practices. In
many divisions, management didn’t see an urgent reason
to change and was invested in maintaining the status
quo.

How did the company manage the change? First, it
conducted an assessment, which found that collection
processes in the divisions were inconsistent and credit
controls were lenient — sometimes so lenient that a client
company would go bankrupt before it had paid long-
overdue bills. Dispute resolution, where it existed, was ad
hoc. Metrics often measured the wrong data.

After reviewing the assessment, the company imple-
mented the following initiatives:

A redesigned, rigorous collection process with
increased customer contact to enforce agreed payment
terms. Before, clients were given 30 days to pay but not
contacted until day 45 of non-payment. With the new
process, clients were contacted on day 35. As well, all
clients — not just a few problem ones — received follow-
up calls.

A formal, documented, dispute-management
process to replace the ad hoc process. Processes were
tailored to each division, and everyone understood their
responsibilities within each process.

Redesigned reports to enable management to
monitor progress of receivables management and identify

10 Accounts Receivable and Inventory Management

serious risks. Rather than receiving an itemized breakdown
of every outstanding bill, management received a regular
report of the exceptions — the biggest problems — and
focused on cash collection.

An incentive plan for collection staff to spur per-
formance. While targets varied among divisions, the
result was the same: Employees were spurred to collec-
tion by the promise of a quarterly payout.

Technological enhancements to automate the
collection and dispute-management processes. Instead
of tapping the potential of the ERP system they already
had, employees were still using Excel spreadsheets. Once
they were trained on the system, they began to use it
consistently.

The results? In one group of about a dozen divisions,
the following results were obtained:

® Cash released from receivables totaled $45 million.
Valued at a 10 percent cost of capital, this reduced
funding costs by $4.5 million per year.

® DSO decreased from 47 days to 36 days over the
course of 14 months.

@ Bad debt expense was reduced by $1 million.

® Total profit improvement in the first year totaled
$5.5 million.

Days Sales Outstanding

$45 MILLION IN CASH
11 Days Cut
& 45
41
36
Start Month 4 Month 7 Month 14
J

Source: Adapted from John Salek, “7 Steps to Optimize A/R Management,” Business Finance (April 2007), p. 45. (www.bfmag.com)
Copyright © 2007 by Penton Media, Inc. Used by permission. All rights reserved.

decrease at a decreasing rate. Fewer and fewer bad credit risks are eliminated. Because of the
combination of these influences, total profits of the firm increase at a diminishing rate with
stricter credit standards up to a point, after which they decline. The optimal policy with
respect to credit standards is represented by point X in the figure. In turn, this policy deter-
mines the level of accounts receivable held by the firm.
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Figure 10.2

Relationship of sales,
average collection
period, bad-debt
losses, and profits to
the quality of account
rejected

Analyzing the Credit Applicant
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The analysis in the last several sections has purposely been rather general to provide insight
into the primary concepts of credit and collection policies. Obviously, a policy decision should
be based on a far more specific evaluation than that contained in the examples. Estimating
the increased demand and increased slowness of collections that might accompany a relaxa-
tion of credit standards is difficult. Nevertheless, management must make estimates of these
relationships if it is to realistically appraise existing policies.

Having established the terms of sale to be offered, the firm must evaluate individual credit
applicants and consider the possibilities of a bad debt or slow payment. The credit evalua-
tion procedure involves three related steps: (1) obtaining information on the applicant, (2)
analyzing this information to determine the applicant’s creditworthiness, and (3) making the
credit decision. The credit decision, in turn, establishes whether credit should be extended
and what the maximum amount of credit should be.

@ Sources of Information

A number of services supply credit information on businesses, but for some accounts, especi-
ally small ones, the cost of collecting this information may outweigh the potential profitability
of the account. The firm extending credit may have to be satisfied with a limited amount of
information on which to base a decision. In addition to cost, the firm must consider the time it
takes to investigate a credit applicant. A shipment to a prospective customer cannot be delayed
unnecessarily pending an elaborate credit investigation. Thus the amount of information col-
lected needs to be considered in relation to the time and expense required. Depending on these
considerations, the credit analyst may use one or more of the following sources of information.
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Financial Statements. At the time of the prospective sale, the seller may request financial
statements, one of the most desirable sources of information for credit analysis. Frequently,
there is a correlation between a company’s refusal to provide statements and a weak financial
position. Audited statements are preferable. When possible, it is helpful to obtain interim
statements in addition to year-end ones, particularly for companies having seasonal patterns
of sales.

Credit Ratings and Reports. In addition to financial statements, credit ratings are available
from various credit reporting agencies. Dun & Bradstreet (D&B) is perhaps the best known
and most comprehensive of these agencies. It provides credit ratings to subscribers for a vast
number of business firms. Figure 10.3 shows a D&B reference book’s composite rating of
“BB1” for Beaumont & Hunt, Inc., and provides a key to D&B’s individual ratings. As we can
see from the key to ratings, D&B ratings give the credit analyst an indication of the estimated
size of net worth (a rough guide to financial capacity) and a credit appraisal for companies
of a particular size, ranging from “high = 1” to “limited = 4.”> D&B also indicates when the
information available is insufficient to provide a rating for a given business. In addition to its
rating service, D&B provides credit reports containing a brief history of a company and its
principal officers; the nature of the business; certain financial information; and a trade check
of suppliers, including the length of their experience with the company and whether payments
are discount, prompt, or past due. The quality of the D&B report varies with the information
available externally and the willingness of the company being checked to cooperate with the
D&B reporter. The report itself can be accessed via a computer terminal if so desired.

Bank Checking. Another source of credit information for the credit analyst checking on
a particular firm is the firm’s bank. Most banks have credit departments that will provide
information on their commercial customers as a service to those customers seeking to acquire
trade credit (credit granted from one business to another). By calling or writing to a bank in
which the credit applicant has an account, the analyst can obtain information, such as aver-
age cash balance carried, loan accommodations, experience, and sometimes more extensive
financial information. What is provided is determined by the extent of the permission given
by the bank’s customer. In exchanging credit information, most banks follow guidelines
adopted by the Risk Management Association (RMA), the national association for the finan-
cial services industry. The RMA Principles for the Exchange of Commercial Credit Information
describes how to respond to requests for commercial credit information, whether they are
received in writing, by telephone, or by fax.

Trade Checking. Credit information is frequently exchanged among companies selling to
the same customer. Through various credit organizations, credit people in a particular area
become a closely knit group. A company can ask other suppliers about their experiences with
an account.

The Company’s Own Experience. A study of the promptness of past payments, includ-
ing any seasonal patterns, is very useful. Frequently, the credit department will make written
assessments of the quality of the management of a company to whom credit may be extended.
These assessments are very important, for they pertain to the original “three Cs” of credit
analysis: character (creditor’s willingness to honor obligations), capacity (creditor’s ability to
generate cash to meet obligations), and capital (creditor’s net worth and the relationship of
net worth to debt). The person who made the sale to a prospective customer can frequently
offer useful impressions of management and operations. Caution is necessary in interpreting
this information because a salesperson has a natural bias toward granting credit and making
the sale.

5.«

*The two letters, BB, in Beaumont & Hunt’s “BB1” rating indicate that the company’s net worth falls between
$200,000 and $300,000. The number 1 following BB indicates that the firm has a “high” composite credit appraisal
relative to other firms with a similar level of net worth.
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Figure 10.3

D&B composite rating from a reference book and a
key to ratings. Reprinted with permission from Dun &
Bradstreet, Inc., 2007.

e o Credit Analysis

Having collected credit information, the firm must make a credit analysis of the applicant.
In practice, the collection of information and its analysis are closely related. If, on the basis
of initial credit information, a large account appears to be relatively risky, the credit analyst
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will want to obtain further information. Presumably, the expected value of the additional
information will exceed the cost of acquiring it. Given the financial statements of a credit
applicant, the credit analyst should undertake a ratio analysis, as described in Chapter 6. The
analyst will be particularly interested in the applicant’s liquidity and ability to pay bills on
time. Such ratios as the quick ratio, receivable and inventory turnovers, the average payable
period, and debt-to-equity ratio are particularly relevant.

In addition to analyzing financial statements, the credit analyst will consider the character
of the company and its management, the financial strength of the firm, and various other
matters. Then the analyst attempts to determine the ability of the applicant to service credit
and the probability of an applicant’s not paying on time and of a bad-debt loss. On the basis
of this information, together with information about the profit margin on the product or
service being sold, a decision is reached on whether or not to extend credit.

Sequential Investigation Process. The amount of information collected should be deter-
mined in relation to the expected profit from an order and the cost of investigation. More
sophisticated analysis should be undertaken only when there is a chance that a credit decision
based on the previous stage of investigation will be changed. If an analysis of a Dun &
Bradstreet report resulted in an extremely unfavorable picture of the applicant, an investiga-
tion of the applicant’s bank and trade suppliers might have little prospect of changing the
reject decision. Therefore, the added cost associated with this stage of investigation would not
be worthwhile. Each incremental stage of investigation has a cost, which can be justified only
if the information obtained has value in changing a prior decision.’

Figure 10.4 is a flowchart example of a sequential approach to credit analysis. The first
stage consists of simply consulting past experience to see whether the firm has sold previously
to the account and, if it has, whether that experience has been satisfactory. Stage two might
involve ordering a Dun & Bradstreet report on the applicant and evaluating it. The third and
last stage could be credit checks of the applicant’s bank and creditors — coupled, perhaps,
with a financial statement analysis. Fach stage adds to the cost. The expected profit from
accepting an order will depend on the size of the order, as will the opportunity cost associated
with its rejection. Rather than perform all stages of investigation regardless of the size of the
order and the firm’s past experience, the firm should investigate in stages and go to a new
stage only when the expected net benefits of the additional information exceed the cost of
acquiring it. When past experience has been favorable, there may be little need for further
investigation. In general, the riskier the applicant, the greater the desire for more information.
By balancing the costs of information with the likely profitability of the order, as well as
with information from the next stage of investigation, added sophistication is introduced only
when it is beneficial.

Credit-Scoring Systems. Quantitative approaches have been developed to estimate the
ability of businesses to service credit granted to them; however, the final decision for most
companies extending trade credit (credit granted from one business to another) rests on the
credit analyst’s judgment in evaluating available information. Strictly numerical evaluations
have been successful in determining the granting of credit to retail customers (consumer
credit), where various characteristics of an individual are quantitatively rated, and a credit
decision is made on the basis of the total score. The plastic credit cards many of us hold are
often given out on the basis of a credit-scoring system in which such things as occupation,
duration of employment, home ownership, years of residence, and annual income are taken
into account. Numerical rating systems are also being used by some companies extending
trade credit. With the overall growth of trade credit, a number of companies are finding it
worthwhile to use numerical credit-scoring systems to identify clearly unacceptable and accept-
able applicants. Credit analysts can then devote their energies to evaluating marginal applicants.

’For such an analysis, see Dileep Mehta, “The Formulation of Credit Policy Models,” Management Science 15
(October 1968), 35-50.
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@ Credit Decision and Line of Credit

Once the credit analyst has marshaled the necessary evidence and analyzed it, a decision must
be reached about the disposition of the account. In an initial sale, the first decision to be made
is whether or not to ship the goods and extend credit. If repeat sales are likely, the company
will probably want to establish procedures so that it does not have to fully evaluate the exten-
sion of credit each time an order is received. One means of streamlining the procedure is to
establish a line of credit for an account. A line of credit is a maximum limit on the amount
the firm will permit to be owed at any one time. In essence, it represents the maximum risk
exposure that the firm will allow itself to undergo for an account.* The establishment of a

‘One credit agency offers the following “rule of thumb” for setting the dollar limit to the amount of credit extended
— pick the lesser of (a) 10 percent of the applicant’s net worth, or (b) 20 percent of the applicant’s net working capital.
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credit line streamlines the procedure for shipping goods, but the line must be reevaluated on
a regular basis to keep abreast of developments in the account. What was a satisfactory risk
exposure today may be more or less satisfactory a year from today. Despite comprehensive
credit procedures, there will always be special cases that must be dealt with individually. Here,
too, a firm can streamline the operation by defining responsibilities clearly.

e Outsourcing Credit and Collections

The entire credit/collection function can be outsourced (i.e., subcontracted to an outside firm).
A number of third-party companies, such as Dun & Bradstreet, offer complete or partial
services to corporations. Credit scoring systems, together with other information, are used
in deciding whether credit will be granted. Ledger accounts are maintained, payments are
processed, and collection efforts on tardy accounts are initiated. As with the outsourcing of
any business function, it often comes down to a question of core competence. Where such
internal competence does not exist or is inefficient, the decision — even for large companies —
may be to buy the service on the outside. For small- and medium-sized companies, credit and
collections may simply prove too costly to do on one’s own.

Inventory Management and Control

Inventories form a link between the production and sale of a product. A manufacturing
company must maintain a certain amount of inventory, known as work-in-process, during
production. Although other types of inventory — in-transit, raw-materials, and finished-goods
inventories — are not necessary in the strictest sense, they allow the firm to be flexible.
Inventory in transit — that is, inventory between various stages of production or storage —
permits efficient production scheduling and utilization of resources. Without this type of
inventory, each stage of production would have to wait for the preceding stage to complete a
unit. The possibility of resultant delays and idle time gives the firm an incentive to maintain
in-transit inventory.

Raw-materials inventory gives the firm flexibility in its purchasing. Without it, the firm
must exist on a hand-to-mouth basis, buying raw materials strictly in keeping with its
production schedule. Finished-goods inventory allows the firm flexibility in its production
scheduling and in its marketing. Production does not need to be geared directly to sales.
Large inventories allow efficient servicing of customer demands. If a certain product is
temporarily out of stock, present as well as future sales to the customer may be lost. Thus
there is an incentive to maintain stocks of all types of inventory.

The traditionally extolled advantages of increased inventories, then, are several. The firm
can effect economies of production and purchasing and can fill orders more quickly. In short,
the firm is said to be more flexible. The obvious disadvantages are the total cost of holding the
inventory, including storage and handling costs, and the required return on capital tied up in
inventory. An additional disadvantage is the danger of obsolescence. Because of the benefits,
however, the sales manager and production manager are often biased toward relatively large
inventories. Moreover, the purchasing manager can often achieve quantity discounts with
large orders, and there may be a bias here as well. It falls on the financial manager to dampen
the temptation for large inventories. This is done by forcing consideration of the cost of funds
necessary to carry inventories as well as perhaps of the handling and storage costs.

In recent years, additional support for the financial manager’s questioning of the mainten-
ance of large inventories has come from an understanding of a Japanese-inspired inventory
control system called Just-in-Time, or JIT for short. JIT breaks with the conventional wisdom
of maintaining large inventory stocks as buffers against uncertainties. The basic objective of
JIT is to produce (or receive) a required item at the exact time needed, or “just in time.”
Inventories of all types would thus be reduced to a bare minimum (in some cases, zero).
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Reductions in inventory-carrying costs are one of the more obvious results of the JIT system.
However, additional hoped-for results include improvements in productivity, product quality,
and flexibility.

Like accounts receivable, inventories should be increased as long as the resulting savings
exceed the total cost of holding the added inventory. The balance finally reached depends
on the estimates of actual savings, the cost of carrying additional inventory, and the effici-
ency of inventory control. Obviously, this balance requires coordination of the production,
marketing, and finance areas of the firm in keeping with an overall objective. Our purpose
is to examine various principles of inventory control by which an appropriate balance might
be achieved.

o Classification: What to Control?

We have already noted the different types of inventory that exist for a typical manufacturing
firm — raw-materials, work-in-process, in-transit, and finished-goods inventories. Another
way to classify inventory is by the dollar value of the firm’s investment. If a firm were to rank
inventory items by decreasing value per item, we might get a cumulative distribution that
looks like Figure 10.5. For the firm described by Figure 10.5, we find that, as a group, “A”
items reflect the fact that roughly 15 percent of the items in inventory account for 70 percent
of inventory value. The next 30 percent of the items, group “B,” account for 20 percent of
inventory value. And more than half, or 55 percent, of the items explain only 10 percent of
total inventory value.

Based on this typical breakdown, in which a relatively small proportion of items account
for most of the total inventory value, it seems reasonable for the firm to devote more care and
attention to controlling the more valuable items. This can be accomplished by assigning them
an “A” classification and reviewing these items more frequently. “B” and “C” items might
warrant increasingly less rigorous, less timely reviews. This system is often referred to, appro-
priately enough, as the ABC method of inventory control. Factors other than dollar value
may also need to be considered when developing a classification plan — for example, whether
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something is a critical, or bottleneck, item or may soon become obsolete. The bottom line,
however, is to classify inventory items in such a fashion that we ensure that the most impor-
tant inventory items are reviewed most often.” Thus a valid method of inventory classification
forms the first leg in the construction of a solid inventory control system.

e Economic Order Quantity: How Much to Order?

To be a successful contestant on the television quiz show Jeopardy, you must be able to pro-
vide the questions to answers that are given in various categories. Thus, if the category was
inventory theory, you might run across the following answer: the EOQ amount. Hopefully, by
the time you finish reading this section you will understand why the correct “question” to this
“answer” is: How much should we order?

The economic order quantity (EOQ) is an important concept in the purchase of raw
materials and in the storage of finished-goods and in-transit inventories. In our analysis, we
determine the optimal order quantity for a particular item of inventory, given its forecast
usage, ordering cost, and carrying cost. Ordering can mean either the purchase of the item or its
production. Assume for the moment that the usage of a particular item of inventory is known
with certainty. This usage is at a steady rate throughout the period of time being analyzed. In
other words, if usage is 2,600 items for a six-month period, 100 items are used each week.

We assume that ordering costs per order, O, are constant regardless of the size of the
order. In the purchase of raw materials or other items, these costs represent the clerical costs
involved in placing an order together with certain costs of receiving and checking the goods
once they arrive. For finished-goods inventories, ordering costs involve scheduling a produc-
tion run. When setup costs are large — as they are in producing a machined piece of metal,
for example — ordering costs can be quite significant. For in-transit inventories, ordering costs
are likely to involve nothing more than record keeping. The total ordering cost for a period is
simply the cost per order times the number of orders for that period.

Carrying costs per unit, C, represent the cost of inventory storage, handling, and insurance,
together with the required return on the investment in inventory over the period. These costs
are assumed to be constant per unit of inventory, per period of time. Thus the total carrying
cost for a period is the carrying cost per unit times the average number of units of inventory
for the period. In addition, we assume that inventory orders are filled when needed, without
delay. Because out-of-stock items can be replaced immediately, there is no need to maintain
a buffer or safety stock. Though the assumptions made up to now may seem overly restrictive,
they are necessary for an initial understanding of the conceptual framework that follows.
Subsequently, we will relax some of them, and you may be surprised at how robust our
original approach will prove itself to be.

If usage of an inventory item is at a steady rate over a period of time and there is no safety
stock, average inventory (in units) can be expressed as

Average inventory = Q/2 (10.1)

where Q is the quantity ordered and is assumed to be constant for the planning period. This
situation is illustrated in Figure 10.6. Although the quantity demanded is a step function, we
assume for analytical purposes that it can be approximated by a straight line. We see that
when a zero level of inventory is reached, a new order of Q items arrives.

Once again, the carrying cost of inventory is the average number of units of inventory times
the carrying cost per unit, or C(Q/2). The total number of orders over a period of time is
simply the total usage (in units) of an item of inventory for that period, S, divided by Q, the

Those of you familiar with the classic television series M*A*S*H may remember the doctors and nurses performing
triage on arriving groups of wounded soldiers — that is, classifying the wounded according to who warrants more
immediate attention. The firm, in essence, is performing a type of triage on its inventory as it classifies it into “A,”
«p » «» .

B,” and “C” categories.
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quantity ordered. Consequently, total ordering costs are represented by the ordering cost per
order times the number of orders, or O(S/Q). Total inventory costs, then, are the sum of the
total carrying costs plus total ordering costs, or

Total inventory cost (T) = C(Q/2) + O(S/Q) (10.2)

We see from Eq. (10.2) that the higher the order quantity, Q, the higher the total carrying
costs, but the lower the total ordering costs. The lower the order quantity, the lower the total
carrying costs, but the higher the total ordering costs. We are, therefore, concerned with the
trade-off between the economies of increased order size and the added cost of carrying
additional inventory.

Optimal Order Quantity. The optimal quantity of an inventory item to order at any one
time is that quantity, Q*, that minimizes total inventory costs over our planning period. We
can use calculus to find the lowest point on the total inventory cost curve described by
Eq. (10.2) and then solve for Q.° The resulting optimal quantity, or EOQ, is

o |2018)
c

To illustrate the use of this EOQ equation, suppose that usage of an inventory item is 2,000
during a 100-day planning period, ordering costs are $100 per order, and carrying costs are
$10 per unit per 100 days. The EOQ amount, then, is

.
gr = 28100620000 _ 04\, ise (10.3)
\ $10

°Taking the first derivative of Eq. (10.2) with respect to Q and setting the result equal to zero, we obtain
dT/dQ=(C/2) - O(S/Q*) =0
Now, solving for Q, we get
O(S/Q*) = CJ2

2008
Q= C =Q
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With an order quantity of 200 units, the firm would order (2,000/200) = 10 times during the
period under consideration or, in other words, every 10 days. We see from Eq. (10.3) that Q*
varies directly with usage, S, and order cost, O, and inversely with carrying cost, C. However,
the relationship is dampened by the square-root sign in both cases. As usage increases, then,
the optimal order size and the average level of inventory increase by a lesser percentage. In
other words, economies of scale are possible. For example, if we double usage in our example
to 4,000 units, we get a new optimal order quantity that is only 40 percent higher than the old
one — that is, 280 units. This new order quantity results in a new average inventory level (Q/2)
that is likewise only 40 percent higher — 140 units versus 100 units.

The EOQ function is shown in Figure 10.7. In the figure, we plot total ordering costs;
total carrying costs; and total inventory costs, which are the sum of the first two costs. We
see that whereas total carrying costs vary directly with the size of the order, total ordering
costs vary inversely with order size. The total inventory costs line declines at first as the fixed
costs of ordering are incurred less often as fewer but larger orders are placed. However, the
total inventory costs line then begins to rise when the decrease in total ordering costs is
more than offset by the additional carrying costs caused by maintaining a larger average
inventory. Point Q*, then, represents the economic order quantity, which minimizes the total
cost of inventory.” The EOQ formula taken up in this section is a useful tool for inventory
control. In purchasing raw materials or other items of inventory, it tells us the amount to

’As shown in Figure 10.7, the total carrying costs and total ordering costs lines intersect at the order-size level where
the total inventory costs curve has its minimum, point Q*. To see why this always holds true for our model, set total
carrying costs (TCC) equal to total ordering costs (TOC) and solve for order quantity Q:

TCC=TOC
C(Q/2) = O(S/Q)
(@) =2(0)(9)
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order. For finished goods, it enables us to exercise better control over the size of produc-
tion runs. In general, the EOQ model gives us a rule for deciding the amount of inventory
to replenish.

@ Order Point: When to Order?

In addition to knowing how much to order, the firm also needs to know when to order.
“When,” in this case, means the quantity to which inventory must fall in order to signal a
reorder of the EOQ amount. In our previous example, we have assumed that inventory can
be ordered and received without delay. Usually there is a time lapse between placement of a
purchase order and receipt of the inventory, or in the time it takes to manufacture an item
after an order is placed. This lead time must be considered.

Suppose that demand for inventory is known with certainty, but that it takes 5 days
between the placement and receipt of an order. In our previous illustration of the EOQ
formula, we found that the EOQ for our example firm was 200 units, resulting in an
order being placed (and filled) every 10 days. This firm thus had a zero lead time and a
daily usage of 20 units. If usage remains at a steady rate, the firm would now need to order
5 days before it ran out of stock, or at 100 units of stock on hand. The order point may be
expressed as

Order point (OP) = Lead time x Daily usage (10.4)
Thus the order point is now
5 days x 20 units per day = 100 units

When the new order is received 5 days later, the firm will just have exhausted its existing stock.
This example, involving an order point, is illustrated in Figure 10.8.

e Safety Stock

In practice, the demand or usage of inventory is generally not known with certainty; usu-
ally, it fluctuates during a given period of time. Typically, the demand for finished-goods
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inventory is subject to the greatest uncertainty. In general, the usage of raw-materials inven-
tory and in-transit inventory, both of which depend on the production scheduling, is more
predictable. In addition to demand, the lead time required to receive delivery of inventory
once an order is placed is usually subject to some variation. Owing to these fluctuations,
it is not usually feasible to allow expected inventory to fall to zero before a new order is
anticipated, as the firm could do when usage and lead time were known with certainty.

Therefore, when we allow for uncertainty in demand for inventory as well as in lead time,
a safety stock becomes advisable. The concept of a safety stock is illustrated in Figure 10.9.
Frame A of the figure shows what would happen if the firm had a safety stock of 100 units and
if expected demand of 200 units every 10 days and expected lead time of 5 days were to occur.
However, treating lead time and daily usage as average, or expected, values, rather than as
constants, causes us to modify our original order point equation as follows:

Order point (OP) = (Average lead time x Average daily usage) + Safety stock (10.5)
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Note that with a safety stock of 100 units, the order point must be set at (5 days X 20 units) +
100 units = 200 units of inventory on hand as opposed to the previous 100 units. In other
words, the order point determines the amount of safety stock held. Thus, by varying the order
point, one can vary the safety stock that is held.

Frame B of the figure shows the actual experience for our hypothetical firm. In the first
segment of demand, we see that actual usage is somewhat less than expected. (The slope of the
line is less than that for the expected demand line in frame A.) At the order point of 200
remaining units, an order is placed for 200 units of additional inventory. Instead of taking
the expected 5 days for the inventory to be replenished, we see that it takes only 4 days. The
second segment of usage is much greater than expected, and, as a result, inventory is rapidly
used up. At 200 units of remaining inventory, a 200-unit order is again placed, but here it
takes 6 days for the inventory to be received. As a result of both of these factors, heavy inroads
are made into the safety stock.

In the third segment of demand, usage is about the same as expected: that is, the slopes
of the expected and actual usage lines are about the same. Because inventory was so low at
the end of the previous segment of usage, an order is placed almost immediately. The lead
time turns out to be 5 days. In the last segment of demand, usage is slightly greater than
expected. The lead time necessary to receive an order is 7 days — much longer than expected.
The combination of these two factors again causes the firm to go into its safety stock. The
example illustrates the importance of safety stock in absorbing random fluctuations in usage
and lead times. Without such a buffer stock, the firm would have run out of inventory on
two occasions.

The Amount of Safety Stock. The proper amount of safety stock to maintain depends on
several factors. The greater the uncertainty associated with forecasted demand for inven-
tory, the greater the safety stock the firm will wish to carry, all other things being the same.
Put another way, the greater the risk of running out of stock, the larger the unforeseen fluc-
tuations in usage. Similarly, the greater the uncertainty of lead time to replenish stock,
the greater the risk of running out of stock, and the more safety stock the firm will wish to
maintain, all other things being equal. Another factor influencing the safety stock decision
is the cost of running out of inventory. The cost of being out of raw-materials and in-
transit inventories is a delay in production. How much does it cost when production closes
down temporarily? Where fixed costs are high, this cost will be quite high, as, for example, in
the case of an aluminum extrusion plant. The cost of running out of finished goods comes
from lost sales and customer dissatisfaction. Not only will the immediate sale be lost but
future sales will be endangered if customers take their business elsewhere. Although this
opportunity cost is difficult to measure, it must be recognized by management and incor-
porated into the safety stock decision. The greater the costs of running out of stock, of course,
the greater the safety stock that management will wish to maintain, all other things staying
the same.

The final factor is the cost of carrying additional inventory. If it were not for this cost, a
firm could maintain whatever safety stock was necessary to avoid all possibility of running out
of inventory. The greater the cost of carrying inventory, the more costly it is to maintain a
safety stock, all other things being equal. Determination of the proper amount of safety stock
involves balancing the probability and cost of a stockout against the cost of carrying enough
safety stock to avoid this possibility. Ultimately, the question reduces to the probability of
inventory stockout that management is willing to tolerate. In a typical situation, this prob-
ability is reduced at a decreasing rate as more safety stock is added. A firm may be able to
reduce the probability of inventory stockout by 20 percent if it adds 100 units of safety stock,
but only by an additional 10 percent if it adds another 100 units. There comes a point when
it becomes very expensive to further reduce the probability of stockout. Management will
not wish to add safety stock beyond the point at which incremental carrying costs exceed
the incremental benefits to be derived from avoiding a stockout.
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@ Just-in-Time

The management of inventory has become very sophisticated in recent years. In certain
industries, the production process lends itself to just-in-time (JIT) inventory control. As the
name implies, the idea is that inventories are acquired and inserted in production at the exact
times they are needed. The JIT management philosophy thus focuses on pulling inventory
through the production process on an “as-needed” basis, rather than pushing inventory
through the process on an “as-produced” basis. This requires a very accurate production
and inventory information system, highly efficient purchasing, very reliable suppliers, and
an efficient inventory-handling system. Although raw-materials inventory and in-transit
inventory can never be reduced to zero, the notion of “just in time” is one of extremely tight
control so as to cut back on inventories. The goal of a JIT system, however, is not only
to reduce inventories but also to continuously improve productivity, product quality, and
manufacturing flexibility.

EOQ in a JIT World. At first glance, it might seem that a JIT system — in which inventories
would be reduced to a bare minimum and the EOQ for a particular item might approach one
unit — would be in direct conflict with our EOQ model. However, it is not. A JIT system, on
the other hand, rejects the notion that ordering costs (clerical, receiving, inspecting, schedul-
ing, and/or setup costs) are necessarily fixed at their current levels. As part of a JIT system,
steps are continuously taken to drive these costs down. For example:

e Small-sized delivery trucks, with predetermined unloading sequences, are used to facil-
itate economies in receiving time and costs.

@ Pressure is placed on suppliers to produce raw materials with “no defects,” thus reduc-
ing (or eliminating) inspection costs.

e Products, equipment, and procedures are modified to reduce setup time and costs.

By successfully reducing these ordering-related costs, the firm is able to flatten the total order-
ing cost curve in Figure 10.7. This causes the optimal order quantity, Q¥, to shift to the left,
thus approaching the JIT ideal of one unit. Additionally, continuous efforts to reduce supplier
delays, production inefficiencies, and sales forecasting errors allow safety stocks to be cut
back or eliminated. How close a company comes to the JIT ideal depends on the type of
production process and the nature of the supplier industries, but it is a worthy objective
for most companies.

JIT Inventory Control, Supply Chain Management, and the Internet. JIT inventory
control can be viewed as one link in the chain of activities associated with moving goods from
the raw material stage through to the end user or customer. These activities are collectively
referred to as supply chain management (SCM). The advent of instant information through
sophisticated computer networks has greatly facilitated this process.

For standard inventory items, the use of the Internet has enhanced supply chain management.
A number of exchanges have developed for business-to-business (B2B) types of transactions.
If you need to purchase a certain type of chemical for use in your production process, you can
specify your exact need on a chemical B2B exchange. Various suppliers will then bid for the
contract. This auction technique significantly reduces the paperwork and other costs involved
in searching for the best price. This, together with competition among suppliers, may
significantly reduce your costs. A number of B2B exchanges already exist for a wide variety of
products, and new ones are developing all the time. Again, the raw material in question must
be relatively standardized for an Internet exchange to work well for you.

e Inventory and the Financial Manager

Although inventory management is usually not the direct operating responsibility of the
financial manager, the investment of funds in inventory is a very important aspect of financial
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What is needed to make a “just-in-time”
system work

(According to General Motors Corp. vice president Robert B. Stone, who is overseeing implementation of “just-
in-time” systems at GM.)

1. Geographic concentration.
Relatively short transit times from vendor
plants to customer plants—less than one
day—are necessary if customer produc-
tion operation (using process) is to get
the parts it requires “just-in-time.” To-
yota, in Japan, for example, has most of
its suppliers located within 60 miles of its
plants.

2. Dependable quality.

The using process must always be able to
rely on receiving only good parts from its
suppliers. The Japanese concept is that
every operation must regard the next op-
eration as the ultimate customer. Quality
control efforts are aimed at controlling
the production process, not on inspection
to weed out the bad.

3. Manageable supplier network.

A minimum number of suppliers—and
long-term contracts with them—helps
make ‘“just-in-time” systems work. Most
Japanese auto companies use fewer than
250 parts suppliers. By contrast, General
Motors Corp. uses about 3500 suppliers
for assembly operations alone.

4. Controlled transportation system.
Key to this is short, reliable transit lines
between suppliers and users. Japanese
auto companies use only trucks (their
own or under contract to them) to have
parts shipped. Deliveries occur several
times a day from each supplier at pre-
scheduled times.

5. Manufacturing flexibility.

In the factory, the supplying process must @

be able to react quickly to produce what- ( \

ever parts are taken by the using proc- —
L1

ess. Key to this is quick tool-change ca- [L’

pability. In Japan, for example, automated (2 SN

press lines are changed in under 6 min- gf/:A%s

utes. oo
AISTTR

6. Small lot sizes.

Most Japanese companies that use “just-
in-time” systems require lot sizes to be
less than 10 pct of a day’'s usage. The
idea is to achieve a lot size of one piece,
so that every time one vehicle is pro-
duced, one of each part of the vehicle is
also produced.

7. Efficient receiving and material
handling.

Most Japanese companies, for example,
have eliminated formal receiving oper-
ations. Whole sides of plants act as re-
ceiving areas and parts are delivered as
close as possible to the points of use.
Special design trucks are used to elimi-
nate need for truck wells.

8. Strong management commitment.
“Just-in-time” system is plant-wide. Man-
agement must make available company
resources to assure that the system
works—and it must stand firm during
conversion periods to “just-in-time” sys-
tems when the going can be very rough
and prolonged.

J

Source: “What is needed to make a ‘just-in-time’ system work,” Iron Age Magazine (June 7 1982)
p. 45. Reprinted with permission.
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management. Consequently, the financial manager must be familiar with ways to control
inventories effectively so that capital may be allocated efficiently. The greater the opportunity
cost of funds invested in inventory, the lower the optimal level of average inventory, and the
lower the optimal order quantity, all other things held constant. This statement can be verified
by increasing the carrying costs, C, in Eq. (10.3). The EOQ model can also be used by the
financial manager in planning for inventory financing.

When demand or usage of inventory is uncertain, the financial manager may try to effect
policies that will reduce the average lead time required to receive inventory once an order
is placed. The lower the average lead time, the lower the safety stock needed, and the lower
the total investment in inventory, all other things held constant. The greater the opportunity
cost of funds invested in inventory, the greater the incentive to reduce this lead time. The
purchasing department may try to find new vendors that promise quicker delivery, or it may
pressure existing vendors to deliver faster. The production department may be able to deliver
finished goods faster by producing a smaller run. In either case, there is a trade-off between
the added cost involved in reducing the lead time and the opportunity cost of funds tied up
in inventory. This discussion serves to point out the value of inventory management to the

financial manager.

Credit and collection policies encompass several @ Firms often classify inventory items into groups in
decisions: (1) the quality of accounts accepted; (2) the such a fashion as to ensure that the most important
length of the credit period; (3) the size of the cash items are reviewed most often. One such approach is
discount (if any) for early payment; (4) any special called the ABC method of inventory control.

terms, such as seasonal datings; and (5) the level of @ The optimal order quantity for a particular item of
collection expenditures. In each case, the decision inventory depends on the item’s forecasted usage,
involves a comparison of the possible gains from a ordering cost, and carrying cost. Ordering can mean
change in policy with the cost of the change. To either the purchase of the item or its production.
maximize profits arising from credit and collection Ordering costs include the costs of placing, receiving,
policies, the firm should vary these policies jointly and checking an order. Carrying costs represent the
until it achieves an optimal solution. cost of inventory storage, handling, and insurance
The firm’s credit and collection policies, together with and the required return on the investment in
its credit and collection procedures, determine the inventory.

magnitude and quality of its receivable position. ® The economic order quantity (EOQ) model affirms that
In evaluating a credit applicant, the credit analyst (1) the optimal quantity of an inventory item to order at
obtains information on the applicant, (2) analyzes this any one time is that quantity that minimizes total
information to determine the applicant’s credit- inventory costs over our planning period.
worthiness, and (3) makes the credit decision. The @ An inventory item’s order point is that quantity to
credit decision, in turn, establishes whether credit which inventory must fall to signal a reorder of the
should be extended and what the maximum amount EOQ amount.

of credit, or line of credit, should be. e Under conditions of uncertainty, the firm must usu-
Inventories form a link between the production and ally provide for a safety stock, owing to fluctuations
sale of a product. Inventories give the firm flexibility in demand for inventory and in lead times. By varying
in its purchasing, production scheduling, and servic- the point at which orders are placed, one varies the
ing of customer demands. safety stock that is held.

In evaluating the level of inventories, management must @ Just-in-time (JIT) inventory control is the result of a

balance the benefits of economies of production, pur-
chasing, and marketing against the cost of carrying the
additional inventory. Of particular concern to the finan-
cial manager is the cost of funds invested in inventory.

new emphasis by firms on continuous process im-
provement. The idea is that inventories are acquired
and inserted in production at the exact times they
are needed.
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Self-Correction Problems

1.

Is it always good policy to reduce the firm’s bad debts by “getting rid of the deadbeats”?

What are the probable effects on sales and profits of each of the following credit policies?

a. A high percentage of bad-debt loss but normal receivable turnover and credit rejection
rate.

b. A high percentage of past-due accounts and a low credit rejection rate.

c. A low percentage of past-due accounts but high credit rejection and receivable
turnover rates.

d. A low percentage of past-due accounts and a low credit rejection rate but a high
receivable turnover rate.

. Is an increase in the collection period necessarily bad? Explain.

. What are the various sources of information you might use to analyze a credit applicant?
. What are the principal factors that can be varied in setting credit policy?

. If credit standards for the quality of accounts accepted are changed, what things are

affected?

. Why is the saturation point reached in spending money on collections?
. What is the purpose of establishing a line of credit for an account? What are the benefits

of this arrangement?

. The analysis of inventory policy is analogous to the analysis of credit policy. Propose a

measure to analyze inventory policy that is analogous to the aging of accounts receivable.
What are the principal implications to the financial manager of ordering costs, storage
costs, and cost of capital as they relate to inventory?

Explain how efficient inventory management affects the liquidity and profitability of the
firm.

How can the firm reduce its investment in inventories? What costs might the firm incur
from a policy of very low inventory investment?

Explain how a large seasonal demand complicates inventory management and produc-
tion scheduling.

Do inventories represent an investment in the same sense as fixed assets?

Should the required rate of return for investment in inventories of raw materials be the
same as that for finished goods?

Kari-Kidd Corporation currently gives credit terms of “net 30 days.” It has $60 million in
credit sales, and its average collection period is 45 days. To stimulate demand, the com-
pany may give credit terms of “net 60 days.” If it does instigate these terms, sales are
expected to increase by 15 percent. After the change, the average collection period is
expected to be 75 days, with no difference in payment habits between old and new cus-
tomers. Variable costs are $0.80 for every $1.00 of sales, and the company’s before-tax
required rate of return on investment in receivables is 20 percent. Should the company
extend its credit period? (Assume a 360-day year.)

. Matlock Gauge Company makes wind and current gauges for pleasure boats. The gauges

are sold throughout the Southeast to boat dealers, and the average order size is $50. The
company sells to all registered dealers without a credit analysis. Terms are “net 45 days,”
and the average collection period is 60 days, which is regarded as satisfactory. Sue Ford,
vice president of finance, is now uneasy about the increasing number of bad-debt losses
on new orders. With credit ratings from local and regional credit agencies, she feels she
would be able to classify new orders into one of three risk categories. Past experience shows
the following:
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ORDER CATEGORY
LOW MEDIUM HIGH
RISK RISK RISK
Bad-debt loss 3% 7% 24%
Category orders to total orders 30% 50% 20%

The cost of producing and shipping the gauges and of carrying the receivables is 78 per-
cent of sales. The cost of obtaining credit information and of evaluating it is $4 per order.
Surprisingly, there does not appear to be any association between the risk category and the
collection period; the average for each of the three risk categories is around 60 days. Based
on this information, should the company obtain credit information on new orders instead
of selling to all new accounts without credit analysis? Why?

3. Vostick Filter Company is a distributor of air filters to retail stores. It buys its filters from
several manufacturers. Filters are ordered in lot sizes of 1,000, and each order costs $40 to
place. Demand from retail stores is 20,000 filters per month, and carrying cost is $0.10 a
filter per month.

a. What is the optimal order quantity with respect to so many lot sizes (that is, what
multiple of 1,000 units should be ordered)?

b. What would be the optimal order quantity if the carrying cost were cut in half to $0.05
a filter per month?

c. What would be the optimal order quantity if ordering costs were reduced to $10 per
order?

4. To reduce production start-up costs, Bodden Truck Company may manufacture longer
runs of the same truck. Estimated savings from the increase in efficiency are $260,000 per
year. However, inventory turnover will decrease from eight times a year to six times a year.
Cost of goods sold is $48 million on an annual basis. If the required before-tax rate of
return on investment in inventories is 15 percent, should the company instigate the new
production plan?

1. To increase sales from their present annual $24 million, Kim Chi Company, a wholesaler,
may try more liberal credit standards. Currently, the firm has an average collection period
of 30 days. It believes that, with increasingly liberal credit standards, the following will

result:
CREDIT POLICY
A B C D
Increase in sales from previous level (in millions) $2.8 $1.8 $1.2 $.6
Average collection period for incremental sales (days) 45 60 90 144

The prices of its products average $20 per unit, and variable costs average $18 per unit.
No bad-debt losses are expected. If the company has a pre-tax opportunity cost of funds
of 30 percent, which credit policy should be pursued? Why? (Assume a 360-day year.)

2. Upon reflection, Kim Chi Company has estimated that the following pattern of bad-debt

CREDIT POLICY
A B C D
Bad-debt losses on incremental sales 3% 6% 10% 15%

Given the other assumptions in Problem 1, which credit policy should be pursued? Why?
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3. Recalculate Problem 2, assuming the following pattern of bad-debt losses:

CREDIT POLICY
A B C D
Bad-debt losses on incremental sales 1.5% 3.0% 5.0% 7.5%

Which policy now would be best? Why?

. The Acme Aglet Corporation has a 12 percent opportunity cost of funds and currently

sells on terms of “net/10, EOM.” (This means that goods shipped before the end of the
month must be paid for by the tenth of the following month.) The firm has sales of
$10 million a year, which are 80 percent on credit and spread evenly over the year. The
average collection period is currently 60 days. If Acme offered terms of “2/10, net 30,”
customers representing 60 percent of its credit sales would take the discount, and the
average collection period would be reduced to 40 days. Should Acme change its terms
from “net/10, EOM” to “2/10, net 30”2 Why?

. Porras Pottery Products, Inc., spends $220,000 per annum on its collection department.

The company has $12 million in credit sales, its average collection period is 2.5 months,
and the percentage of bad-debt losses is 4 percent. The company believes that, if it were
to double its collection personnel, it could bring down the average collection period to
2 months and bad-debt losses to 3 percent. The added cost is $180,000, bringing total
collection expenditures to $400,000 annually. Is the increased effort worthwhile if the
before-tax opportunity cost of funds is 20 percent? If it is 10 percent?

. The Pottsville Manufacturing Corporation is considering extending trade credit to the

San Jose Company. Examination of the records of San Jose has produced the following
financial statements:

San Jose Company balance sheets (in millions)

ASSETS 20X1 20X2 20X3
Current assets
Cash $ 1.5 $ 1.6 $ 1.6
Receivables 1.3 1.8 2.5
Inventories (at lower of cost or market) 1.3 2.6 4.0
Other 04 05 04
Total current assets $ 4.5 $ 6.5 $ 8.5

Fixed assets

Building (net) 2.0 1.9 1.8
Machinery and equipment (net) _ 7.0 _65 _ 6.0
Total fixed assets $ 9.0 $ 84 $78
Other assets _ 1.0 _ 08 _ 0.6
Total assets $14.5 $15.7 $16.9
LIABILITIES
Current liabilities
Notes payable (8.5%) $2.1 $3.1 $3.8
Trade payables 0.2 0.4 0.9
Other payables _ 02 0.2 _ 02
Total current liabilities $25 $3.7 $4.9
Term loan (8.5%) _ 40 _ 30 _20
Total liabilities $6.5 $6.7 $6.9
Net worth
Preferred stock (6.5%) 1.0 1.0 1.0
Common stock 5.0 5.0 5.0
Retained earnings 20 _ 30 _ 4.0
Total liabilities and net worth $14.5 $15.7 $16.9
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San Jose Company income statements (in millions)

20X1 20X2 20X3

Net credit sales $15.0 $15.8 $16.2
Cost of goods sold 113 121 _13.0
Gross profit $ 3.7 $ 3.7 $ 32
Operating expenses _ 11 _ 1.2 _ 1.0
Net profit before taxes $ 2.6 $ 2.5 $ 22
Tax 13 12 12
Profit after taxes $ 13 $ 13 $ 1.0
Dividends _ 03 _ 03 _ 0.0
To retained earnings $ 1.0 $ 1.0 1.0

The San Jose Company has a Dun & Bradstreet rating of 4A2. Inquiries into its banking
disclosed balances generally in the low millions. Five suppliers to San Jose revealed that
the firm takes its discounts from the three suppliers offering “2/10, net 30” terms, though
it is about 15 days slow in paying the two firms offering terms of “net 30.”

Analyze the San Jose Company’s application for credit. What positive factors are
present? What negative factors are present?

. A college bookstore is attempting to determine the optimal order quantity for a popular

book on psychology. The store sells 5,000 copies of this book a year at a retail price of

$12.50, and the cost to the store is 20 percent less, which represents the discount from the

publisher. The store figures that it costs $1 per year to carry a book in inventory and $100

to prepare an order for new books.

a. Determine the total inventory costs associated with ordering 1, 2, 5, 10, and 20 times
a year.

b. Determine the economic order quantity.

c. What implicit assumptions are being made about the annual sales rate?

. The Hedge Corporation manufactures only one product: planks. The single raw material

used in making planks is the dint. For each plank manufactured, 12 dints are required.
Assume that the company manufactures 150,000 planks per year, that demand for planks
is perfectly steady throughout the year, that it costs $200 each time dints are ordered, and
that carrying costs are $8 per dint per year.

a. Determine the economic order quantity of dints.

b. What are total inventory costs for Hedge (total carrying costs plus total ordering costs)?
c. How many times per year would inventory be ordered?

. A firm that sells 5,000 blivets per month is trying to determine how many blivets to keep

in inventory. The financial manager has determined that it costs $200 to place an order.

The cost of holding inventory is 4 cents per month per average blivet in inventory. A

five-day lead time is required for delivery of goods ordered. (This lead time is known with

certainty.)

a. Develop the algebraic expression for determining the total cost of holding and order-
ing inventory.

b. Plot the total holding costs and the total ordering costs on a graph where the hori-
zontal axis represents size of order and the vertical axis represents costs.

c. Determine the EOQ from the graph.

Common Scents, Inc., makes various scents for use in the manufacture of food products.

Although the company does maintain a safety stock, it has a policy of maintaining “lean”

inventories, with the result that customers sometimes must be turned away. In an analysis

of the situation, the company has estimated the cost of being out of stock associated with

various levels of safety stock:
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Solutions to Self-Correction Problems

LEVEL OF SAFETY ANNUAL COST

STOCK (in gallons) OF STOCKOUTS
Present safety stock level 5,000 $26,000
New safety stock level 1 7,500 14,000
New safety stock level 2 10,000 7,000
New safety stock level 3 12,500 3,000
New safety stock level 4 15,000 1,000
New safety stock level 5 17,500 0

Carrying costs are $0.65 per gallon per year. What is the best level of safety stock for the
company?

1. Old receivable turnover =360/45 = 8 times
New receivable turnover =360/75 = 4.8 times
Profitability of additional sales =0.2 X $9,000,000 = $1,800,000
Additional receivables associated
with the new sales =$9,000,000/4.8 =$1,875,000
Investment in additional receivables
associated with the new sales =0.8 X $1,875,000 =$1,500,000
Level of receivables before credit
period change = $60,000,000/8 = $7,500,000
New level of receivables
associated with original sales =$60,000,000/4.8 =$12,500,000

Investment in additional
receivables associated with

original sales =$12.5M — $7.5M = $5,000,000
Total investment in additional
receivables =$1.5M + $5.0M = $6,500,000
Required before-tax return on
additional investment =0.20 x $6.5M =$1,300,000

Because the profitability on additional sales, $1,800,000, exceeds the required return on the
investment in additional receivables, $1,300,000, the company should lengthen its credit
period from 30 to 60 days.

. Because the bad-debt loss ratio for the high-risk category exceeds the profit margin of

22 percent, it would be desirable to reject orders from this risk class if such orders could
be identified. However, the cost of credit information as a percentage of the average order
is $4/$50 = 8%, and this cost is applicable to all new orders. Because the high-risk category
is one-fifth of sales, the comparison would be 5 X 8% = 40% relative to the bad-debt loss
of 24%. Therefore, the company should not undertake credit analysis of new orders.

An example can better illustrate the solution. Suppose that new orders were $100,000.
The following would then hold:

ORDER CATEGORY
LOW RISK MEDIUM RISK HIGH RISK
Total orders $30,000 $50,000 $20,000
Bad-debt loss 900 3,500 4,800

Number of orders = $100,000/$50 = 2,000
Credit analysis cost = 2,000 x $4 = $8,000
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To save $4,800 in bad-debt losses by identifying the high-risk category of new orders,
the company must spend $8,000. Therefore, it should not undertake the credit analysis of
new orders. This is a case where the size of order is too small to justify credit analysis. After
anew order is accepted, the company will gain experience and can reject subsequent orders

if its experience is bad.

Q* =

| = 4 (thousand-unit) lots

3. a.
JZ(O)(S) _ 2($40)(20)

c

“\ $100

The optimal order size would be 4,000 filters, which represents five orders a month.
(Note: Carrying costs (C) per 1,000-unit lot = $0.10 x 1,000 = $100)

b.

Q* =
Vv oc

/2(0)(5) _ J 2($40)(20)

= 5.66 (thousand-unit) lots
$50

Since the lot size is 1,000 filters, the company would order 6,000 filters each time. The
lower the carrying cost, the more important ordering costs become relatively, and the

larger the optimal order size.

Q*_

= 2 (thousand-unit) lots

_ 20008 _ \/2($1o>(20)
Voc

$100

The lower the order cost, the more important carrying costs become relatively, and the
smaller the optimal order size.
4. Inventories after change = $48 million/6 = $8 million
Present inventories = $48 million/8 = $6 million
Additional inventories = $2 million
Opportunity cost = $2 million x 0.15 = $300,000
The opportunity cost, $300,000, is greater than the potential savings of $260,000.
Therefore, the new production plan should not be undertaken.
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After studying Chapter 11, you should be able to:

® Understand the sources and types of spontane-
ous financing.

® Calculate the annual cost of trade credit when
trade discounts are forgone.

® Explain what is meant by “stretching payables”
and understand its potential drawbacks.

® Describe the various types of negotiated (or
external) short-term financing.

@ Identify the factors that affect the cost of short-
term borrowing.

® Calculate the effective annual interest rate
on short-term borrowing with or without a
compensating balance requirement and/or a
commitment fee.

® Understand what is meant by factoring accounts
receivable.

Creditors have better memories than debtors, and creditors are a
superstitious sect — great observers of set days and times.

—BENJAMIN FRANKLIN
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Spontaneous Financing

Trade liabilities
Money owed to
suppliers.

Trade credit Credit
granted from one
business to another.

Draft A signed,
written order by which
the first party (drawer)
instructs a second
party (drawee) to pay
a specified amount of
money to a third party
(payee). The drawer
and payee are often
one and the same.
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Short-term financing can be categorized according to whether or not the source is spontaneous.
Accounts payable and accrued expenses are classified as spontaneous because they arise
naturally from the firm’s day-to-day transactions. Their magnitude is primarily a function of
a company’s level of operations. As operations expand, these liabilities typically increase and
finance a part of the buildup in assets. Though all spontaneous sources of financing behave in
this manner, there still remains a degree of discretion on the part of a company as to the exact
magnitude of this financing. In this chapter, we consider the methods of spontaneous financ-
ing and how such discretion might be used.

In addition, we examine negotiated (or external) sources of short-term financing — con-
sisting of certain money market credit and both unsecured and secured (or asset-based) loans.
Such financing is not spontaneous or automatic. It must be arranged on a formal basis.

e Accounts Payable (Trade Credit from Suppliers)

Trade liabilities are a form of short-term financing common to almost all businesses. In fact,
they are collectively the largest source of short-term funds for business firms. In an advanced
economy, most buyers are not required to pay for goods on delivery but are allowed a short
deferment period before payment is due. During this period the seller of goods extends credit
to the buyer. Because suppliers are more liberal in the extension of credit than are financial
institutions, companies — especially small ones — rely heavily on this trade credit.

Of the three types of trade credit — open accounts, notes payable, and trade acceptances —
the open-account arrangement is by far the most common kind. With this arrangement the
seller ships goods to the buyer and sends an invoice that specifies the goods shipped, the total
amount due, and the terms of the sale. Open-account credit derives its name from the fact that
the buyer does not sign a formal debt instrument evidencing the amount owed the seller. The
seller generally extends credit based on a credit investigation of the buyer (see Chapter 10).
Open-account credit appears on the buyer’s balance sheet as accounts payable.

In some situations promissory notes are employed instead of open-account credit. The
buyer signs a note that evidences a debt to the seller. The note calls for the payment of the
obligation at some specified future date. This arrangement is employed when the seller wants
the buyer to acknowledge the debt formally. For example, a seller might request a promissory
note from a buyer if the buyer’s open account became past due.

A trade acceptance is another arrangement by which the indebtedness of the buyer is form-
ally recognized. Under this arrangement, the seller draws a draft on the buyer, ordering the
buyer to pay the draft at some future date. The seller will not release the goods until the buyer
accepts the time draft.' Accepting the draft, the buyer designates a bank at which the draft will
be paid when it comes due. At that time, the draft becomes a trade acceptance, and, depend-
ing on the creditworthiness of the buyer, it may possess some degree of marketability. If
the trade acceptance is marketable, the seller of the goods can sell it at a discount and receive
immediate payment for the goods. At final maturity, the holder of the acceptance presents it
to the designated bank for collection.

Terms of Sale. Because the use of promissory notes and trade acceptances is rat