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Preface

Financial Management, designed for finance and business students, presents
the theory and application of corporate finance. As in the preceding volumes
in the Schaum’s Outline Series in Accounting, Business, and Economics, the
solved-problems approach is used, with emphasis on the practical application of
principles, concepts, and tools of financial management. Although an elementary
knowledge of accounting, economics, and statistics is helpful, it is not required for
using this book since the student is provided with the following:

1. Definitions and explanations that are clear and concise.

2. Examples that illustrate the concepts and techniques discussed in
each chapter.

3. Review questions and answers.
Detailed solutions to representative problems covering the subject matter.

5. Comprehensive examinations, with solutions, to test the student’s
knowledge of each chapter; the exams are representative of those
used by 2- and 4-year colleges and M.B.A. programs.

In line with the development of the subject, two professional designations
are noted. One is the Certificate in Management Accounting (CMA)/Certified
in Financial Management (CFM) which is a recognized certificate for both
management accountants and financial managers. The other is the Chartered
Financial Analyst (CFA), established by the Institute of Chartered Financial
Analysts. Students who hope to be certified by either of these organizations
may find this outline particularly useful.

This book was written with the following objectives in mind:

1. To supplement formal training in financial management courses
at the undergraduate and graduate levels. It therefore serves as an
excellent study guide.

2. To enable students to prepare for the business finance portion of such
professional examinations as the CMA/CFM and CFA examinations.
Hence it is a valuable reference source for review and self-testing.

This edition expands in scope to cover new developments in finance such as
real options and the Sarbanes-Oxley Act.

Financial Management was written to cover the common denominator of
managerial finance topics after a thorough review was made of the numerous
managerial finance, financial management, corporate finance, and business
finance texts currently available. It is, therefore, comprehensive in coverage and
presentation. In an effort to give readers a feel for the types of questions asked on
the CMA/CFM and CFA examinations, problems from those exams have been
incorporated within this book.

“Permission has been received from the Institute of Certified Management
Accountants to use questions and/or unofficial answers from past CMA/CFM
examinations.”

Finally, we would like to thank our assistant Allison Slim for her assistance.

JAE K. SHIM
JoeEL G. SIEGEL
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Chapter 1

Introduction

1.1 THE GOALS OF FINANCIAL MANAGEMENT IN THE NEW MILLENNIUM

Typical goals of the firm include (1) stockholder wealth maximization; (2) profit maximization;
(3) managerial reward maximization; (4) behavioral goals; and (5) social responsibility. Modern
managerial finance theory operates on the assumption that the primary goal of the firm is to maximize
the wealth of its stockholders, which translates into maximizing the price of the firm’s common
stock. The other goals mentioned above also influence a firm’s policy but are less important than
stock price maximization. Note that the traditional goal frequently stressed by economists—profit
maximization—is not sufficient for most firms today. The focus on wealth maximization continues
in the new millennium. Two important trends—the globalization of business and the increased use
of information technology—are providing exciting challenges in terms of increased profitability and
new risks.

Profit Maximization versus Stockholder Wealth Maximization

Profit maximization is basically a single-period or, at the most, a short-term goal. It is
usually interpreted to mean the maximization of profits within a given period of time. A firm
may maximize its short-term profits at the expense of its long-term profitability and still realize
this goal. In contrast, stockholder wealth maximization is a long-term goal, since stockholders
are interested in future as well as present profits. Wealth maximization is generally preferred
because it considers (1) wealth for the long term; (2) risk or uncertainty; (3) the timing of returns;
and (4) the stockholders’ return. Table 1-1 provides a summary of the advantages and disadvantages
of these two often conflicting goals.

Table 1-1. Profit Maximization versus Stockholder Wealth Maximization

Goal Objective Advantages Disadvantages
Profit Large amount . Easy to calculate . Emphasizes the
maximization of profits profits short term

Stockholder wealth
maximization

Highest market
value of
common stock

. Easy to determine

the link between
financial decisions
and profits

. Emphasizes the

long term

. Recognizes risk or

uncertainty

. Recognizes the

timing of returns

. Considers stockholders’

. Ignores risk
. Ignores the timing

. Requires immediate

. Offers no

. Can lead to

or uncertainty

of returns

resources

clear relationship between
financial decisions

and stock price

management anxiety
and frustration

Copyright © 2007, 1998, 1986 by The McGraw-Hill Companies, Inc. Click here for terms of use.

return . Can promote aggressive
and creative accounting
practices
1



2 INTRODUCTION [CHAP. 1

EXAMPLE 1.1 Profit maximization can be achieved in the short term at the expense of the long-term goal,
that is, wealth maximization. For example, a costly investment may experience losses in the short term but
yield substantial profits in the long term. Also, a firm that wants to show a short-term profit may, for
example, postpone major repairs or replacement, although such postponement is likely to hurt its long-term
profitability.

EXAMPLE 1.2 Profit maximization does not consider risk or uncertainty, whereas wealth maximization
does. Consider two products, A and B, and their projected earnings over the next 5 years, as shown below.

Product Product
Year A B

1 $10,000 $11,000
2 10,000 11,000
3 10,000 11,000
4 10,000 11,000
5 10,000 11,000

$50,000 $55,000

A profit maximization approach would favor product B over product A. However, if product B is more risky
than product A, then the decision is not as straightforward as the figures seem to indicate. It is important to realize
that a trade-off exists between risk and return. Stockholders expect greater returns from investments of higher risk
and vice versa. To choose product B, stockholders would demand a sufficiently large return to compensate for the
comparatively greater level of risk.

1.2 THE ROLE OF FINANCIAL MANAGERS

The financial manager of a firm plays an important role in the company’s goals, policies, and
financial success. The financial manager’s responsibilities include:

1. Financial analysis and planning: Determining the proper amount of funds to employ in the firm,
i.e., designating the size of the firm and its rate of growth

2. Investment decisions: The efficient allocation of funds to specific assets

3. Financing and capital structure decisions: Raising funds on as favorable terms as possible, i.e.,
determining the composition of liabilities

4. Management of financial resources (such as working capital)

5. Risk management: protecting assets by buying insurance or by hedging.

In a large firm, these financial responsibilities are carried out by the treasurer, controller,
and financial vice president (chief financial officer). The treasurer is responsible for managing
corporate assets and liabilities, planning the finances, budgeting capital, financing the business,
formulating credit policy, and managing the investment portfolio. He or she basically handles
external financing matters. The controller is basically concerned with internal matters, namely,
financial and cost accounting, taxes, budgeting, and control functions. The chief financial
officer (CFO) supervises all phases of financial activity and serves as the financial adviser to
the board of directors.

The Financial Executives Institute (www.fei.org), an association of corporate treasurers and
controllers, distinguishes their functions as shown in Table 1-2. (For a typical organization chart
highlighting the structure of financial activity within a firm, see Problem 1.4.)
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Table 1-2. Functions of Controller and Treasurer

Controller Treasurer
Planning for control Provision of capital
Reporting and interpreting Investor relations
Evaluating and consulting Short-term financing
Tax administration Banking and custody
Government reporting Credits and collections
Protection of assets Investments
Economic appraisal Insurance

The financial manager can affect stockholder wealth maximization by influencing

1. Present and future earnings per share (EPS)

2. The timing, duration, and risk of these earnings
3. Dividend policy

4. The manner of financing the firm

1.3 AGENCY PROBLEMS

An agency relationship exists when one or more persons (called principals) employ one or more
other persons (called agents) to perform some tasks. Primary agency relationships exist (1) between
shareholders and managers and (2) between creditors and shareholders. They are the major source of
agency problems.

Shareholders versus Managers

The agency problem arises when a manager owns less than 100 percent of the company’s ownership.
As a result of the separation between the managers and owners, managers may make decisions
that are not in line with the goal of maximizing stockholder wealth. For example, they may work
less eagerly and benefit themselves in terms of salary and perks. The costs associated with the
agency problem, such as a reduced stock price and various “‘perks,” is called agency costs.
Several mechanisms are used to ensure that managers act in the best interests of the shareholders:
(1) golden parachutes or severance contracts; (2) performance-based stock option plans; (3) the threat
of firing; and (4) the threat of takeover.

Creditors versus Shareholders

Conlflicts develop if (1) managers, acting in the interest of shareholders, take on projects with greater
risk than creditors anticipated and (2) raise the debt level higher than was expected. These actions tend to
reduce the value of the debt outstanding.

1.4 FINANCIAL DECISIONS AND RISK-RETURN TRADE-OFF

Integral to the theory of finance is the concept of a risk-return trade-off. All financial decisions
involve some sort of risk-return trade-off. The greater the risk associated with any financial decision, the
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greater the return expected from it. Proper assessment and balance of the various risk-return trade-offs
available is part of creating a sound stockholder wealth maximization plan.

EXAMPLE 1.3 In the case of investment in stock, the investor would demand higher return from a speculative
stock to compensate for the higher level of risk.

In the case of working capital management, the less inventory a firm keeps, the higher the expected return (since
less of the firm’s current assets is tied up), but also the greater the risk of running out of stock and thus losing
potential revenue.

A financial manager’s role is delineated in part by the financial environment in which he or she
operates. Three major aspects of this environment are (1) the organization form of the business; (2) the
financial institutions and markets; and (3) the tax structure. In this book, we limit the discussion of tax
structure to that of the corporation.

1.5 BASIC FORMS OF BUSINESS ORGANIZATION

Finance is applicable both to all economic entities such as business firms and nonprofit organiza-
tions such as schools, governments, hospitals, churches, and so on. However, this book will focus
on finance for business firms organized as three basic forms of business organizations. These forms
are (1) the sole proprietorship; (2) the partnership; and (3) the corporation.

Sole Proprietorship

This is a business owned by one individual. Of the three forms of business organizations, sole
proprietorships are the greatest in number. The advantages of this form are:

1. No formal charter required

2. Less regulation and red tape

3. Significant tax savings

4. Minimal organizational costs

5. Profits and control not shared with others
The disadvantages are:

1. Limited ability to raise large sums of money

2. Unlimited liability for the owner

3. Limited to the life of the owner

4. No tax deductions for personal and employees’ health, life, or disability insurance
Partnership

This is similar to the sole proprietorship except that the business has more than one owner. Its
advantages are:

1. Minimal organizational effort and costs
2. Less governmental regulations
Its disadvantages are:
1. Unlimited liability for the individual partners

2. Limited ability to raise large sums of money
3. Dissolved upon the death or withdrawal of any of the partners
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There is a special form of partnership, called a /imited partnership, where one or more partners, but not
all, have limited liability up to their investment in the event of business failure.
The general partner manages the business

2. Limited partners are not involved in daily activities. The return to limited partners is in the form
of income and capital gains

3. Often, tax benefits are involved

Examples of limited partnerships are in real estate and oil and gas exploration.

Corporation

This is a legal entity that exists apart from its owners, better known as stockholders. Ownership
is evidenced by possession of shares of stock. In terms of types of businesses, the corporate form is not
the greatest in number, but the most important in terms of total sales, assets, profits, and contribution
to national income. Corporations are governed by a distinct set of state or federal laws and come in two
forms: a state C Corporation or federal Subchapter S.

The advantages of a C corporation are:

Unlimited life

2. Limited liability for its owners, as long as no personal guarantee on a business-related obligation
such as a bank loan or lease

3. Ease of transfer of ownership through transfer of stock
4. Ability to raise large sums of capital

Its disadvantages are:

1. Difficult and costly to establish, as a formal charter is required
2. Subject to double taxation on its earnings and dividends paid to stockholders

3. Bankruptcy, even at the corporate level, does not discharge tax obligations

Subchapter S Corporation

This is a form of corporation whose stockholders are taxed as partners. To qualify as an S
corporation, the following is necessary:

1. A corporation cannot have more than 75 shareholders

2. It cannot have any nonresident foreigners as shareholders
3. It cannot have more than one class of stock

4. It must properly elect Subchapter S status

The S corporation can distribute its income directly to shareholders and avoid the corporate income
tax while enjoying the other advantages of the corporate form. Note: not all states recognize Subchapter
S corporations.

Limited Liability Company

Limited Liability Companies (LLCs) are a relatively recent development. Most states permit
the establishment of LLCs. LLCs are typically not permitted to carry on certain service businesses
(e.g., law, medicine, and accounting). An LLC provides limited personal liability, as does a corporation.
Owners, who are called members, can be other corporations. The members run the company or they may
hire an outside management group. The LLC can choose whether to be taxed as a regular corporation
or pass through to members. Profits and losses can be split among members in any way they choose.
Note: LLC rules vary by state.
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Financial Institutions
» Commercial Banks
» Mutual Savings Banks
* Savings and Loan Associations

* Pension F
ension Funds Suppliers and

* Life Insurance Cos. Users of Funds

* Credit Unions Individuals
* Investment Banking Houses
(or Brokerage Houses) Businesses
* Mutual Funds
X . . . Governments
* Financial Service Corporations

Financial Markets

* Money Markets

* Capital Markets

Fig. 1-1 General flow of funds among financial institutions and financial markets

1.6 THE FINANCIAL INSTITUTIONS AND MARKETS

A healthy economy depends heavily on efficient transfer of funds from savers to individuals,
businesses, and governments who need capital. Most transfers occur through specialized financial
institutions (see Fig. 1-1), which serve as intermediaries between suppliers and users of funds.

It is in the financial markets that entities demanding funds are brought together with those having
surplus funds. Financial markets provide a mechanism through which the financial manager may obtain
funds from a wide range of sources, including financial institutions. The financial markets are composed
of money markets and capital markets. Figure 1-1 depicts the general flow of funds among financial
institutions and markets.

Money markets are the markets for short-term (less than 1 year) debt securities. Examples of money
market securities include U.S. Treasury bills, federal agency securities, bankers’ acceptances, commercial
paper, and negotiable certificates of deposit issued by government, business, and financial institutions.

Capital markets are the markets for long-term debt and corporate stocks. The New York Stock
Exchange, which handles the stocks of many of the larger corporations, is a prime example of a capital
market. The American Stock Exchange and the regional stock exchanges are still another example.
In addition, securities are traded through the thousands of brokers and dealers on the over-the-counter
market, a term used to denote all buying and selling activities in securities that do not take place on an
organized stock exchange.

1.7 CORPORATE TAX STRUCTURE

In order to make sound financial and investment decisions, a corporation’s financial manager
must have a general understanding of the corporate tax structure, which includes the following:

1. Corporate tax rate schedule

2. Interest and dividend income

3. Interest and dividends paid by a corporation
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4. Operating loss carryback and carry forward
5. Capital gains and losses
6. Alternative “pass-through” entities

Corporate Tax Rate Schedule

Corporations pay federal income tax on their taxable income, which is the corporation’s gross
income reduced by the deductions’ permitted under the Internal Revenue Code of 1986. Federal
income taxes are imposed at the following tax rates:

15% on the first $50,000

25% on the next $25,000
34% on the next $25,000
39% on the next $235,000
34% on the next $9,665,000
35% on the next $5,000,000
38% on the next $3,333,333
35% on the remaining income

EXAMPLE 1.4 If a firm has $20,000 in taxable income, the tax liability is $3,000 ($20,000 x 15 percent)

EXAMPLE 1.5 If a firm has $20,000,000 in taxable income, the tax is calculated as follows:

Income (§) x Marginal Tax Rate (%) = Taxes ($)
50,000 15 7,500
25,000 25 6,250
25,000 34 8,500

235,000 39 91,650
9,665,000 34 3,286,100
5,000,000 35 1,750,000
3,333,333 38 1,266,667
1,666,667 35 583,333

20,000,000 7,000,000

Financial managers often refer to the federal tax rate imposed on the next dollar of income as the
“marginal tax rate” of the taxpayer. Because of the fluctuations in the corporate tax rates, financial
managers also talk in terms of the “average tax rate” of a corporation. Average tax rates are computed
as follows:

Average Tax Rate = Tax Due/Taxable Income

EXAMPLE 1.6 The average tax rate for the corporation in Example 1.5 is 35 percent (7,000,000/20,000,000).
The marginal tax rate for the corporation in Example 1.5 is 35 percent.

As suggested in Example 1.6, at taxable incomes beyond $18,333,333, corporations pay a tax of
35 percent on all of their taxable income. This fact demonstrates the reasoning behind the patch-quilt of
corporate tax rates. The 15 percent—25 percent—34 percent tax brackets demonstrate the intent that there
should be a graduated tax rate for small corporate taxpayers. The effect of the 39 percent tax bracket is
to wipe out the early low tax brackets. At $335,000 of corporate income, the cumulative income tax is
$113,900, which results in an average tax rate of 34 percent ($113,900/$335,000). The income tax rate
increases to 35 percent at taxable incomes of $10,000,000. The purpose of the 38 percent tax bracket is to
wipe out the effect of the 34 percent tax bracket and to raise the average tax rate to 35 percent. This is
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accomplished at taxable income of $18,333,333. The income tax on $18,333,333 of taxable income is
$6,416,667, which results in an average tax rate of 35 percent ($6,416,667/$18,333,333). Thereafter, the
tax rate is reduced back to 35 percent.

Interest and Dividend Income

Interest income is taxed as ordinary income at the regular corporate tax rate.

Corporate income is subject to “double taxation.” A corporation pays income tax on its taxable
income, and when the corporation pays dividends to its individual shareholders, the dividends are
subject to a second tax.

If a corporation owns stock in another corporation, then the income of the ““subsidiary’ corporation
could be subject to triple taxation (income tax paid by the “‘subsidiary,” “parent,” and the individual
shareholder). To avoid this result, corporate sharcholders are entitled to reduce their income by a
portion of the dividends received in a given year. Generally, the amount of the reduction depends
upon the percentage of the stock of the “subsidiary” corporation owned by the “parent’ corporation
as shown below:

Percentage of Ownership by Deduction
Corporate Shareholder Percentage
Less than 20% 70
20% or more, but less than 80% 80
80% or more 100

EXAMPLE 1.7 ABC Corporation owns 2 percent of the outstanding of XYZ Corporation, and ABC Corporation
receives dividends of $10,000 in a given year from XYZ Corporation. As a result of these dividends, ABC
Corporation will have ordinary income of $10,000 and an offsetting dividends received deduction of $7,000 (70
percent x $10,000), which results in a net $3,000 being subject to federal income tax. If ABC Corporation is in the 35
percent marginal tax bracket, its tax liability on the dividends is $1,050 (35 percent x $3,000). As a result of the
dividends received deduction, these dividends are taxed at an effective federal tax rate of 10.5 percent.

Interest and Dividends Paid

Interest paid is a tax-deductible business expense. Thus, interest is paid with before-tax dollars.
Dividends on stock (common and preferred), however, are not deductible and are therefore paid with
after-tax dollars. This means that our tax system favors debt financing over equity financing.

EXAMPLE 1.8 Yukon Corporation has an operating income of $200,000, pays interest charges of $50,000, and
pays dividends of $40,000. The company’s taxable income is:

$200,000 (Operating income)
— 50,000 (interest charge, which is tax-deductible)
$150,000 (taxable income)

The tax liability, as calculated in Example 1.5, is $48,750. Note that dividends are paid with after-tax dollars.

Operating Loss Carryback and Carryforward

If a company has an operating loss, the loss may be applied against income in other years. The loss
can be carried back 2 years and then forward for 20 years. The corporate taxpayer may elect to first
apply the loss against the taxable income in the 2 prior years. If the loss is not completely absorbed by the
profits in these 2 years, it may be carried forward to each of the 20 following years. At the time, any loss
remaining may no longer be used as a tax deduction. To illustrate a 2005 operating loss may be used to
recover, in whole or in part, the taxes paid during 2003 to 2004. If any part of the loss remains, this
amount may be used to reduce taxable income, if any, during the 20-year period of 2006 through 2025.
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The corporation may choose to forgo the loss carryback, and to instead carry the net operating loss to
future years only.

EXAMPLE 1.9 The Loyla Company’s taxable income and associated tax payments for the years 2003 through
2010 are presented below:

Year Taxable Income ($) Tax Payments ($)
2003 100,000 22,250
2004 100,000 22,250
2005 (700,000) 0
2006 100,000 22,250
2007 100,000 22,250
2008 100,000 22,250
2009 100,000 22,250
2010 100,000 22,250

In 2005, Loyla Company had an operating loss of $700,000. By carrying the loss back 2 years and then forward,
the firm was able to “zero-out™ its before-tax income as follows:

Year Income Remaining 2005 Net Tax Savings ($)
Reduction ($) Operating Loss ($)
2003 100,000 600,000 22,250
2004 100,000 500,000 22,250
2005 0 500,000 0
2006 100,000 400,000 22,250
2007 100,000 300,000 22,250
2008 100,000 200,000 22,250
2009 100,000 100,000 22,250
2010 100,000 0 22,250

As soon as the company recognized the loss of $700,000 in 2005, it was able to file for a tax refund of $44,500
($22,250 + $22,250) for the years 2003 through 2004. It then carried forward the portion of the loss not used to
offset past income and applied it against income for the next 5 years, 2006 through 2010.

Capital Gains and Losses

Capital gains and losses are a major form of corporate income and loss (see also Chapter 8). They
may result when a corporation sells investments and/or business property (not inventory). If depreciation
has been taken on the asset sold, then part or all of the gain from the sale may be taxed as ordinary
income.

Like all taxpayers, corporations net any capital gains and capital losses that they have. Corporations
include any net capital gains as part of their taxable income. Individuals pay tax on their capital gains at
reduced rates.

Modified Accelerated Cost Recovery System (MACRS)

For all assets acquired after 1986, depreciation for tax purposes (“‘cost recovery”) is calculated
using the Modified Accelerated Cost Recovery System (“MACRS”). MACRS is discussed in depth in
Chapter 8.

Alternative “Pass-Through” Tax Entities

As noted above, a disadvantage of corporations, compared to other forms of doing business (e.g.,
general partnerships), is double taxation. The net income of a corporation is taxed to the corporation.
Later, should the corporation distribute that income to its shareholders, the distribution is taxed a
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second time to the recipient shareholders. Despite this disadvantage, corporations are popular because
they have many advantages, including the fact that the liability of their sharcholders, who are active in
their business, for corporate debts is generally limited to the shareholders’ investment in the corporation.

Two entities have developed (S Corporation and LLCs), which allow investors limited liability and
yet avoid double taxation. With these entities, owners of the entities are taxed on their share of the
entities’ income. Later, when that income is distributed to the owners, the distribution can be tax-free.

The importance of avoiding double taxation can be seen in the following example. Assume that a
business has $100,000 of net income, and it has one shareholder, who is in the 28 percent marginal tax
bracket. Assume that the business is either a corporation or a pass-through entity:

Corporation Pass-Through Entity

Entity’s Taxable Income: $100,000 $100,000
Tax on Entity Level: (22,250) (0)
Distribution to Owner: $ 77,750 $100,000
Tax on Owner: (21,770) (28,000)
After-tax Distribution: $ 55,980 $ 72,000

Double taxation costs the investor $16,020 or approximately 16 percent in the above example. This
percentage increases as the corporation’s marginal tax rate increases.

Generally, the pass-through entity merely files an informational tax return with the Internal Revenue
Service, and informs its owners of their share of the entity’s taxable income or loss. The owners will be
taxed on their share of the corporation’s income. Afterwards, the distribution of any accrued income to
the owners generally is tax-free.

1.8 THE SARBANES-OXLEY ACT AND CORPORATE GOVERNANCE

Section 404 of the Sarbanes—Oxley Act—“Enhanced Financial Disclosures, Management
Assessment of Internal Control”—mandates sweeping changes. Section 404, in conjunction with the
related Securities and Exchange Commission (SEC) rules and Auditing Standard No. 2 established by
the Public Company Accounting Oversight Board (PCAOB), requires management of a public company
and the company’s independent auditor to issue two new reports at the end of every fiscal year. These
reports must be included in the company’s annual report filed with the SEC.

e Management must report annually on the effectiveness of the company’s internal control over
financial reporting.

e In conjunction with the audit of the company’s financial statements, the company’s independent
auditor must issue a report on internal control over financial reporting, which includes both an
opinion on management’s assessment and an opinion on the effectiveness of the company’s internal
control over financial reporting.

In the past, a company’s internal controls were considered in the context of planning the audit but
were not required to be reported publicly, except in response to the SEC’s Form 8-K requirements when
related to a change in auditor. The new audit and reporting requirements have drastically changed the
situation and have brought the concept of internal control over financial reporting to the forefront for
audit committees, management, auditors, and users of financial statements.

The new requirements also highlight the concept of a material weakness in internal control over
financial reporting, and mandate that both management and the independent auditor publicly report any
material weaknesses in internal control over financial reporting that exist as of the fiscal-year-end
assessment date. Under both PCAOB Auditing Standard No. 2 and the SEC rules implementing
Section 404, the existence of a single material weakness requires management and the independent
auditor conclude that internal control over financial reporting is not effective.
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Review Questions

Modern financial theory assumes that the primary goal of the firm is the maximization of
stockholder which translates into maximizing the — of the
firm’s common stock.

is a short-term goal. It can be achieved at the expense of the firm and its

stockholders.

A firm’s stock price depends on such factors as present and future earnings per share, the

timing, duration,and _— of these earnings, and

A major disadvantage of the corporation is the — on its earnings and
the paid to its owners (stockholders).

A is the largest form of business organization with respect to the number of
such businesses in existence. However, the corporate form is the most important with respect to
the total amount of assets, and contribution
to

A corporationisa(n) — that exists separately from its owners, better known
as

A partnership is dissolved upon the or of any one of
the

The sole proprietorship is easily established withno — and does not have to
share or with others.

Corporate financial functions are carried out by the
and

The financial markets are composed of money markets and

Money markets are the markets for short-term (less than 1 year)

The — is the term used for all trading activities in securities that do not take
place on an organized stock exchange.

Commercial banks and credit unions are two examples of

represent the distribution of earnings to the stockholders of a corporation.

are the rates applicable for the next dollar of taxable income.

In order to avoid triple taxation, corporations may be entitled to deduct a portion of
the that they receive.

If a corporation has a net operating loss, the loss may be —  and
then
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Unlike individuals, corporations are taxed on their capital gains at the same
as other income.

A corporation is entitled to carryback any operating loss years and/or
carryforward that loss years.

Two entities that offer active investors limited liability and avoid double taxation
are and

Risk management involves protecting assets by purchasing or
by

Under the Act, management must report annually on the effectiveness of the
company’s

Answers: (1) wealth, market price; (2) Profit maximization; (3) risk, dividend policy; (4) double taxation,
dividends; (5) sole proprietorship, sales, profits, national income; (6) legal entity, stockholders; (7) withdrawal,
death, partners; (8) formal charter, profits, control; (9) treasurer, controller, financial vice-president; (10)
capital markets; (11) debt securities; (12) over-the-counter market; (13) financial institutions (or intermedi-
aries); (14) Dividends; (15) Marginal tax rates; (16) dividends; (17) carried back, carried forward; (18)
income tax rates; (19) 2 years, 20 years; (20) S Corporations, Limited Liability Companies; (21) insurance,
hedging; (22) Sarbanes—Oxley, internal control over financial reporting.

1.1

1.2

Solved Problems

Profit Maximization versus Stockholder Wealth Maximization. What are the disadvantages of
profit maximization and stockholder wealth maximization as the goals of the firm?

SOLUTION

The disadvantages are

Profit Maximization Stockholder Wealth Maximization
Emphasizes the short run Offers no clear link between

Ignores risk financial decisions and stock price
Ignores the timing of returns Can lead to management anxiety
Ignores the stockholders’ return and frustration

The Role of Financial Managers. What are the major functions of the financial manager?

SOLUTION

The financial manager performs the following functions:

1. Financial analysis, forecasting, and planning

(@) Monitors the firm’s financial position

(b) Determines the proper amount of funds to employ in the firm
2. Investment decisions

(a) Makes efficient allocations of funds to specific assets

(b) Makes long-term capital budget and expenditure decisions
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President
Vice President, Vice President, Vice President,
Production Finance Sales
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Manager Manager Expenditure Manager Manager Accounting || Processing || Accounting
Manager Manager Manager Manager
Fig. 1-2

3. Financing and capital structure decisions
(a) Determines both the mix of short-term and long-term financing and equity/debt financing
(b) Raises funds on the most favorable terms possible
4. Management of financial resources
(a@) Manages working capital
(b) Maintains optimal level of investment in each of the current assets

1.3 Stock Price Maximization. What are the factors that affect the market value of a firm’s common
stock?

SOLUTION

The factors that influence a firm’s stock price are:

Present and future earnings

The timing and risk of earnings

The stability and risk of earnings

The manner in which the firm is financed
Dividend policy

wk W=

1.4  Organizational Chart of the Finance Function. Depict a typical organizational chart highlighting
the finance function of the firm.

SOLUTION

See Fig. 1-2.

1.5  Tax Liability and Average Tax Rate. A corporation has a taxable income of $15,000. What is its
tax liability and average tax rate?

SOLUTION

The company’s tax liability is $2,250 ($15,000 x 15%). The company’s average tax rate is 15
percent.

1.6  Tax Liability. A corporation has $120,000 in taxable income. What is its tax liability?
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SOLUTION
Income (§) x Marginal Tax Rate (%) = Taxes (§)
50,000 15 7,500
25,000 25 6,250
25,000 34 8,500
20,000 39 7,800
120,000 30,050

The company’s total tax liability is $30,050.

1.7  Average Tax Rate. In Problem 1.6, what is the average tax rate of the corporation?
SOLUTION

Average tax rate = total tax liability + taxable income = $30,050,/$120,000 = 25.04%.

1.8  Dividends Received Deduction. Rha Company owns 30 percent of the stock in Aju Corporation
and receives dividends of $20,000 in a given year. Assume that Rha Company is in the 35 percent
tax bracket. What is the company’s tax liability?

SOLUTION

Rha Company will include the $20,000 in its income, but generally, will receive an offsetting deduction
equal to 80 percent of the dividends received (80% x $20,000 = $16,000). As a result of this deduction, Rha
Company will be taxed on a net amount of $4,000.

1.9  Dividends Received Deduction. Yousef Industries had operating income of $200,000 in 2005. In
addition, it received $12,500 in interest income from investment and another $10,000 in dividends
from a wholly owned subsidiary. What is the company’s total tax liability for the year?

SOLUTION

Taxable income:

§ 20,000 (operating income)

12,500 (interest income)

10,000 (dividend income)
(10,000) (100% dividend received deduction for 100% subsidiary)
$212,500 (taxable income)

The company’s total tax liability is computed as follows:

Income ($) x Marginal Tax Rate (%) = Taxes ($)
50,000 15 7,500
25,000 25 6,250
25,000 34 8,500

112,500 39 43,875

212,500 66.125

1.10 Interest and Dividends Paid. Johnson Corporation has operating income of $120,000, pays interest
charges of $60,000, and pays dividends of $20,000. What is the company’s tax liability?
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SOLUTION

The company’s taxable income is:

$120,000  (operating income)
—60,000 (interest charge)
$ 60,000 (taxable income)

The tax liability is then calculated as follows:

Income (§) x Marginal Tax Rate (%) = Taxes ($)

50,000 15 7,500
10,000 25 2,500
60,000 10,000

Note that since dividends of $20,000 are paid out of after-tax income, the dividend amount is not
included in the computation.

1.11 Net Operating Loss Carryback and Carryforward. The Kenneth Parks Company’s taxable
income and tax payments/liability for the years 2003 through 2008 are given below.

Year Taxable Income ($) Tax Payments ($)
2003 100,000 22,250
2004 50,000 7,500
2005 (150,000) 0
2006 100,000 22,250
2007 50,000 7,500
2008 50,000 7,500

Compute the Company’s tax refund in 2005.

SOLUTION
Year Income Remaining 2005 Net  Tax Savings ($)
Reduction ($) Operating Loss ($)
2003 100,000 50,000 22,250
2004 50,000 0 7,500
Total 150,000 29,750

As soon as the corporation recognizes the $150,000 loss in 2005, it may file for a tax refund of $29,750
($7,500 + $22,250) for the years 2003 and 2004.

1.12 Net Operating Loss Carryback and Carryforward. Assume that the Kenneth Parks Company
anticipates that corporate tax rates will decline in future years, and, therefore, elects to forgo
the carryback and to instead carry the net operating loss forward. Calculate the company’s tax
benefit in the future years assuming no change in tax rates.

SOLUTION
Year Income Remaining 2005 Net  Tax Savings ($)
Reduction ($) Operating Loss ($)
2006 100,000 100,000 22,250
2007 50,000 50,000 7,500

Total 150,000 29,750
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1.13

1.14

1.15
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Capital Gain-Maximum Tax Rate. The Theisman Company and its sole shareholder John
Theisman each have a net capital gain of $100,000. John Theisman is in the maximum individual
capital gain tax bracket (28 percent) and the Theisman Company is in the maximum corporate tax
bracket (35 percent). What is the tax liability resulting from the capital gain?

SOLUTION

The Theisman Company:  35% x $100,000 = $35,000
John Theisman: 28% x $100,000 = $28,000

Alternative “Pass-Through” Tax Entities. Davidson Company is a limited liability company. It
earned $100,000 in its first year of operation. It may elect to be taxed as a corporation or as a
pass-through entity. Davidson Company intends to distribute all of its earnings to its sole share-
holder David Davidson, who is in the 39.6 percent tax bracket. Should it elect to be taxed as a
corporation or as a pass through entity in its first year?

SOLUTION
Corporation  Pass-Through Entity
Entity’s Taxable Income: $100,000 $100,000
Tax on Entity Level: (22,250) (0)
Distribution to Owner: $ 77,750 $100,000
Tax on Owner: (30,789) (39,600)
After-tax Distribution: $ 46,961 $ 60,400

Focusing only on the first year, the sole shareholder will receive a larger after-tax distribution if it elects
to be taxed as a pass-through entity.

Alternative “Pass-Through” Tax Entities. Assume that in Problem 1.15, the Davidson Company
intends to use its earnings in the business and will not distribute any earnings to its shareholder.
Under these circumstances, should it elect to be taxed as a corporation or as a pass-through entity
in its first year?

SOLUTION
Corporation  Pass-Through Entity
Entity’s Taxable Income: $100,000 $100,000
Tax on Entity Level: (22,250) (0)
Distribution to Owner: $ 0 $ 39,600
Tax on Owner: (39,600)
Total Retained by Entity: $ 77,750 $ 61,400

Focusing only on the first year, if no distributions are anticipated, the entity can retain more of its
earnings if it elects to be taxed as a corporation.



Chapter 2

Analysis of Financial Statements and Cash Flow

2.1 THE SCOPE AND PURPOSE OF FINANCIAL ANALYSIS

Financial analysis is an evaluation of both a firm’s past financial performance and its prospects for
the future. Typically, it involves an analysis of the firm’s financial statements and its cash flows. Financial
statement analysis involves the calculation of various ratios. It is used by such interested parties as
creditors, investors, and managers to determine the firm’s financial position relative to that of others.
The way in which an entity’s financial position and operating results are viewed by investors and
creditors will have an impact on the firm’s reputation, price/earnings ratio, and effective interest rate.

Cash flow analysis is an evaluation of the firm’s statement of cash flows in order to determine
the impact that its sources and uses of cash have on the firm’s operations and financial condition.
It is used in decisions that involve corporate investments, operations, and financing.

2.2 FINANCIAL STATEMENT ANALYSIS

The financial statements of an enterprise present the summarized data of its assets, liabilities,
and equities in the balance sheet and its revenue and expenses in the income statement. If not analyzed,
such data may lead one to draw erroneous conclusions about the firm’s financial condition. Various
measuring instruments may be used to evaluate the financial health of a business, including horizontal,
vertical, and ratio analyses. A financial analyst uses the ratios to make two types of comparisons:

1. Industry comparison. The ratios of a firm are compared with those of similar firms or with
industry averages or norms to determine how the company is faring relative to its competitors.
Industry average ratios are available from a number of sources, including:

a. Risk Management Association (RMA). RMA (formerly known as Robert Morris
Associate) has been compiling statistical data on financial statements for more than 75
years. The RMA Annual Statement Studies provide statistical data from more than 150,000
actual companies on many key financial ratios, such as gross margin, operating margins,
and return on equity and assets. If you are looking to put real authority into the “industry
average” numbers that your company is beating, the Statement Studies are the way to go.
They are organized by SIC codes, and you can buy the financial statement studies for your
industry in report form or over the Internet (www.rmahq.org).

b.  Dun and Bradstreet. Dun and Bradstreet publishes Industry Norms and Key Business
Ratios, which covers over 1 million firms in over 800 lines of business.

¢.  Value Line. Value Line Investment Service provides financial data and rates stocks of over
1,700 firms.

d.  The Department of Commerce. The Department of Commerce Financial Report provides
financial statement data and includes a variety of ratios and industrywide common-size
vertical financial statements.

e.  Others. Standard and Poor’s, Moody’s Investment Service, and various brokerate compile
industry studies. Further, numerous online services such as Yahoo! and MSN Money
Central, to name a few, also provide these data.

2. Trend analysis. A firm’s present ratio is compared with its past and expected future ratios to
determine whether the company’s financial condition is improving or deteriorating over time.
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After completing the financial statement analysis, the firm’s financial analyst will consult with
management to discuss their plans and prospects, any problem areas identified in the analysis, and
possible solutions.

2.3 HORIZONTAL ANALYSIS

Horizontal analysis is used to evaluate the trend in the accounts over the years. A $3 million profit
year looks very good following a $1 million profit year, but not after a $4 million profit year. Horizontal
analysis is usually shown in comparative financial statements (Examples 2.1, 2.2, and 2.3). Companies
often show comparative financial data for 5 years in annual reports.

EXAMPLE 2.1
The Ratio Company
Comparative Balance Sheet (in Thousands of Dollars)
December 31, 20X3, 20X2, and 20X1
Percentage
Increase or  (Decrease) Increase or  (Decrease)
20X3  20X2  20X1  20X3-20X2 20X2-20X1 20X3-20X2 20X2-20X1

ASSETS
Current assets:

Cash $30.0 $35.0 $35.0 (5.00) 0.00 0.1) 0.0

Short-term investments $20.0 $15.0 $5.0 5.00 10.00 0.3 2.0

Accounts receivable $20.0 $15.0 $10.0 5.00 5.00 0.3 0.5

Inventory $50.0  $45.0  $50.0 5.00 (5.00) 0.1 (0.1)
Total current assets $120.0 $110.0  $100.0 10.00 10.00 0.1 0.1
Plant assets $110.0 $97.0 $91.0 13.00 6.00 0.1 0.1

Accumulated depreciation ($10.0) (87.0) (56.0) (3.00) (1.00) 0.4 0.2
Plant assets, net $100.0 $90.0 $85.0 10.00 5.00 0.1 0.1
Total assets $220.0  $200.0 $185.0 20.00 15.00 0.1 0.1
LIABILITIES
Current liabilities-accounts payable $55.4 $50.0 $51.0 5.40 (1.00) 0.1 (0.0)
Long-term debt $80.0 $75.0 $70.0 5.00 5.00 0.1 0.1

Total liabilities $1354  $125.0 $121.0 10.40 4.00 0.1 0.0

STOCKHOLDERS’ EQUITY

Common stock, $10 par, 4,500 shares $45.0 $45.0 $45.0 0.00 0.00 0.0 0.0
Retained earnings $39.6 $30.0 $18.0 9.60 12.00 0.3 0.7
Total stockholders’ equity $84.6 $75.0 $63.0 9.60 12.00 0.1 0.2

Total liability and stockholders’ equity  $220.0  $200.0  $184.0 $20.00 $16.00 0.1 0.1
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EXAMPLE 2.2
The Ratio Company
Comparative Income Statement (in Thousands of Dollars)
December 31, 20X3, 20X2, 20X1
Percentage
Increase or (Decrease) Increase or (Decrease)
20X3 20X2  20X1 20X3-20X2 20X2-20X1 20X3-20X2 or 20X2-20X1

Sales $100.0  $110.0  $50.0 (10.0) 60.0 -9.1 120.0
Sales return and allowances $20.0 $8.0 $3.0 12.0 5.0 150.0 166.7
Net sales $80.0  $102.0  $47.0 (22.0) 55.0 —21.6 117.0
Cost of goods sold $50.0 $60.0  $25.0 (10.0) 35.0 —16.7 140.0
Gross profit $30.0 $42.0  $22.0 (12.0) 20.0 —28.6 90.9
Operating expenses

Selling expenses $5.0 $12.0 §7.0 (7.0) 5.0 —58.3 71.4

General expenses $4.0 §7.0 §4.0 (3.0 3.0 —42.9 75.0
Total operating expenses $9.0 §19.0 $11.0 (10.0) 8.0 —52.6 72.7
Earnings before interest, taxes and depreciation (EBITD) $21.0 $23.0 $11.0 (2.0) 12.0 —-8.7 109.1

Depreciation $3.0 $1.0 $0.0 2.0 1.0 200.0
Earnings before interest and taxes (EBIT) = operating income $18.0 $22.0  §$11.0 (4.0) 11.0 —18.2 100.0

Interest expense $2.0 $2.0 $1.0 0.0 1.0 0.0 100.0
Earnings before taxes (EBT) $16.0 $20.0  $10.0 (4.0) 10.0 —20.0 100.0
Income taxes (40%) $6.4 $8.0 §4.0 (1.6) 4.0 —20.0 100.0
Net income $9.6 $12.0 $6.0 (2.4) 6.0 —20.0 100.0

6l
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EXAMPLE 2.3

The Ratio Company
Statement of Cash Flows
(in Thousands of Dollars)
For the Year Ended December 31, 20X2 and 20X3

20X3 20X2

Cash flows from operating activities:
Net income $9.6 $12.0
Add (deduct) to reconcile net income to net cash flow

Depreciation 3.0 1.0
Increase in current liabilities 54 (2.0)
Increase in accounts receivable (5.0 (5.0)
Increase in inventory 6.0 (1.6 S50 (1.0
Net cash flow from operating activities 8.0 11.0

Cash flows from investing activities:

Cash paid to purchase marketable securities (13.0) (6.0)
Cash paid to purchase fixed assets _(5.0) (10.0)
Net cash flow used for investing activities (18.0) (16.0)
Cash flows from financing activities:
Issuance of long-term debt 5.0 50
Net cash flow used in financing activities 50 50
Net decrease in cash and cash equivalents (5.0 0.0
Cash and cash equivalents at the beginning of the year 350 350
Cash and cash equivalents at the end of the year $30.0 $35.0

Because horizontal analysis stresses the trends of the various accounts, it is relatively easy
to identify areas of wide divergence that require further attention. In the income statement
shown in Example 2.2, the large increase in sales returns and allowances coupled with the
decrease in sales for the period 20X2 to 20X3 should cause concern. One might compare these
results with those of competitors to determine whether the problem is industry wide or just within the
company.

Note that it is important to show both the dollar amount of change and the percentage of
change, because either one alone might be misleading. For example, although the interest
expense from 20X1 to 20X2 increased 100 percent (Example 2.2), it probably does not require further
investigation since the dollar amount of increase is only $1,000. Similarly, a large change in dollar
amount might result in only a small percentage change and therefore not be a cause for concern.

When an analysis covers a span of many years comparative financial statements may become
cumbersome. To avoid this, the results of horizontal analysis may be presented by showing trends
relative to a base year. In this method, a year representative of the firm’s activity is chosen as the
base. Each account of the base year is assigned an index of 100. The index for each respective account
in succeeding years is found by dividing the account’s amount by the base year amount and multiplying
by 100. For example, if we let 20X1 be the base year in the balance sheet of Examples 2.1, Accounts
Receivable would be given an index of 100. In 20X2, the index would be 150 [(15/10) x 100], and in 20X3
it would be 200 [(20/10) x 100]. A condensed form of the balance sheet using trend analysis is shown in
Example 2.4.
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EXAMPLE 2.4 The Ratio Company
Trend Analysis of the Balance Sheet
(Expressed as Percentage)
December 31, 20X3, 20X2, and 20X1

20X3 20X2 20X1
ASSETS
Current assets: 120 110 100
Plant assets 117.6 105.9 100
Total assets 118.9 108.1 100
LIABILITIES AND STOCKHOLDERS’ EQUITY
Liabilities
Current liabilities 106.5 96.2 100
Long-term liabilities 114.3 107.1 100
Total liabilities 111.0 102.5 100
Stockholders’ equity
Common stock 100 100 100
Retained earnings 220 166.7 100
Total stockholders’ equity 1343 119 100
Total liabilities and stockholders’ equity 118.9 108.1 100

2.4 VERTICAL ANALYSIS

In vertical analysis, a significant item on a financial statement is used as a base value, and all
other items on the financial statement are compared to it. In performing vertical analysis for the balance
sheet, total assets is assigned 100 percent. Each asset account is expressed as a percentage of total assets.
Total liabilities and stockholders’ equity is also assigned 100 percent. Each liability and equity account
is then expressed as a percentage of total liabilities and stockholders’ equity. In the income statement, net
sales is given the value of 100 percent and all other accounts are evaluated in comparison to net sales.
The resulting figures are then given in a common size statement. The common size analysis of Ratio
Company’s income statement is shown in Example 2.5.

EXAMPLE 2.5 The Ratio Company
Income Statement and Common Size Analysis
(in Thousands of Dollars)
For the Years Ended December 31, 20X3 and 20X2

20X3 20X2
Amount ($) Percentage Amount ($) Percentage

Sales 100.00 100.00 110.00 100.00
Sales return and allowances 20.00 20.00 8.00 7.27
Net sales 80.00 80.00 102.00 92.73
Cost of goods sold 50.00 50.00 60.00 54.55
Gross profit 30.00 30.00 42.00 38.18
Operating expenses
Selling expenses 5.00 5.00 12.00 10.91
General expenses 4.00 4.00 7.00 6.36
Total operating expenses 9.00 9.00 19.00 17.27
Earnings before interest, taxes, and depreciation (EBITD) 21.00 21.00 23.00 20.91
Depreciation 3.00 3.00 1.00 0.91
Earnings before interest and taxes (EBIT) = operating income 18.00 18.00 22.00 20.00
Interest expense 2.00 2.00 2.00 1.82
Earnings before taxes (EBT) 16.00 16.00 20.00 18.18
Income taxes (40%) 6.40 6.40 8.00 7.27

Net income 9.60 9.60 12.00 10.91
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Vertical analysis is used to disclose the internal structure of an enterprise. It indicates the existing relationship
between each income statement account and revenue. It shows the mix of assets that produces the income and
the mix of the sources of capital, whether by current or long-term liabilities or by equity funding. In addition to
making such internal evaluation possible, the results of vertical analysis are also used to further asses the firm’s
relative position in the industry.

As with horizontal analysis, vertical analysis is not the end of the process. The financial analyst must
be prepared to probe deeper into those areas that either horizontal or vertical analysis, or both, indicate to be
possible problem areas.

2.5 RATIO ANALYSIS

Horizontal and vertical analyses compare one figure to another within the same category. It is also
essential to compare figures from different categories. This is accomplished through ratio analysis.
There are many ratios that an analyst can use, depending upon what he or she considers to be important
relationships.

Financial ratios can be classified into five groups:

Liquidity ratios
Activity ratios
Leverage ratios
Profitability ratios

M

Market value ratios

Some of the most useful ones in each category are discussed next.

Liquidity Ratios

Liquidity is a company’s ability to meet its maturing short-term obligations. Liquidity is essential
to conducting business activity, particularly in times of adversity, such as when a business is shut down
by a strike or when operating losses ensue due to an economic recession or a steep rise in the price
of a raw material or part. If liquidity is insufficient to cushion such losses, serious financial difficulty
may result. Poor liquidity is analogous to a person having a fever — it is a symptom of a fundamental
problem.

Analyzing corporate liquidity is especially important to creditors. If a company has a poor liquidity
position, it may be a poor credit risk, perhaps unable to make timely interest and principal payments.

Liquidity ratios are static in nature as of year-end. Therefore, it is also important for management
to look at expected future cash flows. If future cash outflows are expected to be high relative to inflows,
the liquidity position of the company will deteriorate.

A description of various liquidity measures follows.

Net Working Capital. Net working capital' is equal to current assets less current liabilities.
Current assets are those assets that are expected to be converted into cash or used up within 1 year.
Current liabilities are those liabilities that must be paid with in 1 year; they are paid out of current assets.
Net working capital is a safety cushion to creditors. A large balance is required when the entity has
difficulty borrowing on short notice.

Net working captial = current assets — current liabilities

'Some textbooks define working capital as current assets less current liabilities. Therfore, the terms net working capital and working
capital are often used interchangeably throughout those books.
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The net working capital for the Ratio Company for 20X3 is:
$120,000 — $55,400 = $64,600

In 20X2, net working capital was $60,000. The increase in net working capital is a favorable sign.

Current Ratio. The current ratio is equal to current assets divided by current liabilities. This
ratio, which is subject to seasonal fluctuations, is used to measure the ability of an enterprise to meet
its current liabilities out of current assets. A high ratio is needed when the firm has difficulty
borrowing on short notice. A limitation of this ratio is that it may rise just prior to financial
distress because of a company’s desire to improve its cash position by, for example, selling fixed
assets. Such dispositions have a detrimental effect upon productive capacity. Another limitation of
the current ratio is that it will be excessively high when inventory is carried on the last-in, first-out
(LIFO) basis.

current assets

Current ratio = —
current liabilities

The Ratio Company’s current ratio for 20X3 is:

$120,000
$55,400

In 20X2, the current ratio was 2.2. The ratio showed a slight decline over the year.

=2.17

Quick (Acid-Test) Ratio. The quick ratio, also known as the acid-test ratio, is a stringent test of
liquidity. It is found by dividing the most liquid current assets (cash, marketable securities, and accounts
receivable) by current liabilities. Inventory is not included because of the length of time needed to
convert inventory into cash. Prepaid expenses are also not included because they are not convertible
into cash and so are not capable of covering current liabilities.

cash + marketable securities + accounts receivable
current liabilties

Quick ratio =

The quick ratio for the Ratio Company in 20X3 is:

$30,000 + $20,000 + $20,000
$55,400

=1.26

The ratio was 1.3 in 20X2. The ratio went down slightly over the year.

Other Liquidity Ratios. Two other popular liquidity ratios that a short-term creditor might be
interested in are: the cash ratio and cash burn rate. The cash ratio (or doomsday ratio) is:

cash

current liabilities

For the Ratio Company, the cash ratio is:

20X3 20X2 Trend
$30,000/$55.,400 = 0.54 $35,000/$50,000 = 0.70 Deteriorated

Note: This ratio is most relevant for companies in financial distress. The name doomsday ratio comes
from the worst-case assumption that the business ceases to exist and only the cash on hand is available to
meet credit obligations.

Suppose that a company is facing a strike and cash inflows begin to dry up. How long could the
company keep running? One answer is given by the cash burn rate:

current assets
Cash burn rate =

average daily operating expenses
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In 20X3, total operating expenses were $70,000 ($50,000 cost of goods sold + $12,000 operating
expenses). The daily average expense was $72,000/365 = $197.26 per day. The burn rate is
thus = $120,000/$197.26 = 608 days. Based on this, the Ratio Company could hang on for about
20 months. It was 508 days in 20X2, which suggests that the burn rate is improving. Note: This ratio
is most relevant for start-up companies that often have little in the way of revenues.

The overall liquidity trend shows a slight deterioration as reflected in the lower current, quick,
and cash ratios. But a mitigating factor is the increase in net working capital and cash burn rate.

Activity (Asset Utilization) Ratios

Activity ratios are used to determine how quickly various accounts are converted into sales or cash.
Overall liquidity ratios generally do not give an adequate picture of a company’s real liquidity, due to
differences in the kinds of current assets and liabilities the company holds. Thus, it is necessary to
evaluate the activity or liquidity of specific current accounts. Various ratios exist to measure the activity
of receivables, inventory, and total assets.

Accounts Receivable Ratios. Accounts receivable ratios consist of the accounts receivable turnover
ratio and the average collection period. The accounts receivable turnover ratio gives the number of times
accounts receivable is collected during the year. It is found by dividing net credit sales (if not available,
then total sales) by the average accounts receivable. Average accounts receivable is typically found by
adding the beginning and ending accounts receivable and dividing by 2. Although average accounts
receivable may be computed annually, quarterly, or monthly, the ratio is most accurate when the shortest
period available is used. In general, the higher the accounts receivable turnover, the better since
the company is collecting quickly from customers and these funds can then be invested. However,
an excessively high ratio may indicate that the company’s credit policy is too stringent, with
the company not tapping the potential for profit through sales to customers in higher risk classes.
Note that here, too, before changing its credit policy, a company has to weigh the profit potential
against the risk inherent in selling to more marginal customers.

. net credit sales
Accounts receivable turnover =

average accounts receivable

The Ratio Company’s average accounts receivable for 20X2 is:

$15,000 + $20,000

= $17,500
5 $
The accounts receivable turnover ratio for 20X3 is:
$80,000 )
O 457t
§17.500 — +°7times

In 20X2, the accounts receivable turnover ratio was 8.16. The drop in this ratio in 20X3 is significant
and indicates a serious problem in collecting from customers. The company needs to reevaluate its credit
policy, which may be too lax, or its billing and collection practices, or both.

The collection period (days sales in receivables) is the number of days it takes to collect on
receivables.

365

Average collection period = .
accounts receivable turnover

The Ratio Company’s average collection period for 20X3 is:

365

——=799d

4.57 s
This means that it takes almost 80 days for a sale to be converted into cash. In 20X2, the average
collection period was 44.7 days. With the substantial increase in collection days in 20X3, there exists

a danger that customer balances may become uncollectible. One possible cause for the increase may
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be that the company is now selling to highly marginal customers. The analyst should compare the
company’s credit terms with the extent to which customer balances are delinquent. An aging schedule,
which lists the accounts receivable according to the length of time they are outstanding, would be helpful
for this comparison.

Inventory Ratios. 1f a company is holding excess inventory, it means that funds which could
be invested elsewhere are being tied up in inventory. In addition, there will be high carrying cost
for storing the goods, as well as the risk of obsolescence. On the other hand, if inventory is too low,
the company may lose customers because it has run out of merchandise. Two major ratios for
evaluating inventory are inventory turnover and average age of inventory.

Inventory turnover is computed as:

cost of goods sold
average inventory

Inventory turnover =

Average inventory is determined by adding the beginning and ending inventories and dividing by 2.
For the Ratio Company, the inventory turnover in 20X3 is:

$50,000

$47.500 = 1.05 times

In 20X2, the inventory turnover was 1.26 times.

The decline in the inventory turnover indicates the stocking of goods. An attempt should be made
to determine whether specific inventory categories are not selling well and if this is so, the reasons
therefore. Perhaps there are obsolete goods on hand not actually worth their stated value. However,
a decline in the turnover rate would not cause concern if it were primarily due to the introduction of
a new product line for which the advertising effects have not been felt yet.

Average age of inventory is computed as follows:

365
inventory turnover

Average age of inventory =

The average age of inventory in 20X3 is:

365
—— = 347.
105 347.6 days

In 20X2, the average age was 289.7 days. The lengthening of the holding period shows a potentially
greater risk of obsolescence.

Operating Cycle
The operating cycle of a business is the number of days it takes to convert inventory and receivables
to cash. Hence, a short operating cycle is desirable.
Operating cycle = average collection period + average age of inventory

The operating cycle for the Ratio Company in 20X3 is:
79.9 days + 347.6 days = 427.5 days

In 20X2, the operating cycle was 334.4 days. This is an unfavorable trend since an increased amount
of money is being tied up in noncash assets.

Cash Conversion Cycle

Noncash working capital consists of current assets and liabilities other than cash. One way to view
noncash working capital efficiency is to view operations as a cycle—from initial purchase of inventory to
the final collection upon sale. The cycle begins with a purchase of inventory on account followed
by the account payment, after which the item is sold and the account collected. These three balances
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can be translated into days of sales and used to measure how well a company efficiently manages
noncash working capital. This measure is termed the cash conversion cycle or cash cycle. This is the
number of days that pass before we collect the cash from a sale, measured from when we actually pay
for the inventory. The cash conversion cycle is:

Cash conversion cycle = operating cycle — accounts payable period,
where

cost of goods sold

Accounts payables turnover = and
average accounts payable
365
Accounts payable period =
accounts payable turnover
50,000 .
In 20X3, Accounts payables turnover = ($50’40i +’$50’000)/2 = 0.95 times

Accounts payable period = % = 384.2 days
(Note that current liabilities for the Ratio Company are all accounts payable.)

In 20X3 for the Ratio Company, the cash conversion cycle = 427.5 days — 384.2 days = 43.3 days.
Thus, on average, there is a 43-day delay between the time the company pays for merchandise and the
time it collects on the sale. In 20X2, the ratio was 25.1 days. This is an unfavorable sign since an
increased cycle implies that more money is being tied up in inventories and receivables.

Total Asset Turnover. The total asset turnover ratio is helpful in evaluating a company’s ability
to use its asset base efficiently to generate revenue. A low ratio may be due to many factors, and
it is important to identify the underlying reasons. For example, is investment in assets excessive
when compared to the value of the output being produced? If so, the company might want to
consolidate its present operation, perhaps by selling some of its assets and investing the proceeds for
a higher return or using them to expand into a more profitable area.

net sales
Total asset turnover =

average total assets

In 20X3 the total asset turnover ratio for the Ratio Company is:

$80,000
$210,000

In 20X2, the ratio was 0.530 ($102,000/$192,500). The company’s use of assets declined
significantly, and the reasons need to be pinpointed. For example, are adequate repairs being made?
Or are the assets getting old and do they need replacing?

=0.381

Interrelationship of Liquidity and Activity to Earnings. A trade-off exists between liquidity risk
and return. Liquidity risk is minimized by holding greater current assets than noncurrent assets.
However, the rate of return will decline because the return on current assets (i.e., marketable securities)
is typically less than the rate earned on productive fixed assets. Also, excessively high liquidity may
mean that management has not aggressively searched for desirable capital investment opportunities.
Maintaining a proper balance between liquidity and return is important to the overall financial health
of a business.

It must be pointed out that high profitability does not necessarily infer a strong cash flow position.
Income may be high but cash problems may exist because of maturing debt and the need to replace
assets, among other reasons. For example, it is possible that a growth company may experience a decline
in liquidity since the net working capital needed to support the expanding sales is tied up in assets
that cannot be realized in time to meet the current obligations. The impact of earning activities on
liquidity is highlighted by comparing cash flow from operations to net income.
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If accounts receivable and inventory turn over quickly, the cash flow received from customers can
be invested for a return, thus increasing net income.

Leverage (Solvency, Long-Term Debt) Ratios

Solvency is a company’s ability to meet it long-term obligations as they become due. An analysis
of solvency concentrates on the long-term financial and operating structure of the business. The degree
of long-term debt in the capital structure is also considered. Further, solvency is dependent upon
profitability since in the long run a firm will not be able to meet its debts unless it is profitable.

When debt is excessive, additional financing should be obtained primarily from equity sources.
Management might also consider lengthening the maturity of the debt and staggering the debt
repayment dates.

Some leverage ratios follow.

Debt Ratio. The debt ratio compares total liabilities (total debt) to total assets. It shows the
percentage of total funds obtained from creditors. Creditors would rather see a low debt ratio because
there is a greater cushion for creditor losses if the firm goes bankrupt.
total liabilities

Debt ratio =
total assets

For the Ratio Company, in 20X3 the debt ratio is:

$135,400

$220.000 0.62

In 20X2, the ratio was 0.63. There was a slight improvement in the ratio over the year as indicated by
the lower degree of debt to total assets.

Debt|Equity Ratio. The debt/equity ratio is a significant measure of solvency since a high degree of
debt in the capital structure may make it difficult for the company to meet interest charges and principal
payments at maturity. Further, with a high debt position comes the risk of running out of cash under
conditions of adversity. Also, excessive debt will result in less financial flexibility since the company
will have greater difficulty obtaining funds during a tight money market. The debt/equity ratio is
computed as:

: . total liabiliti
Debt/equity ratio = otal liabilities

stockholders’ equity

For the Ratio Company, the debt/equity ratio was 1.60 in 20X3 ($135,400/$84,600) and 1.67 in
20X2. The ratio remained fairly constant. A desirable debt/equity ratio depends on many variables,
including the rates of other companies in the industry, the access for further debt financing, and the
stability of earnings.

Times Interest Earned (Interest Coverage) Ratio. The times interest earned ratio reflects the
number of times before-tax earnings cover interest expense.” It is a safety margin indicator in the sense
that it shows how much of a decline in earnings a company can absorb. The ratio is computed as follows:

earnings before interest and taxes (EBIT)

Times interest earned ratio = -
nterest expense

In 20X3, interest of the Ratio Company was covered 9 times ($18,000/$2,000), while in 20X2 it was
covered 11 times. The decline in the coverage is a negative indicator since less earnings are available to
meet interest charges.

Cash Coverage Ratio. A problem with the times interested earned ratio is that it is based on EBIT,
which it is not really a measure of cash available to pay interest. A more accurate way is to use earnings

*Note that some textbooks use affer-tax earnings to calculate this ratio.
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before interest, taxes, and depreciation (EBITD). Note: Depreciation, a noncash expense, should not
be taken out. The cash coverage ratio (or EBITD coverage ratio) is:

EBITD
interest

For the Ratio Company, the cash coverage ratio is:

20X3 20X2 Trend
$21,000/$2,000 = 10.5 times $23,000/$2,000 = 11.5 times Deteriorated

Managers want to generate cash from operations using a minimum of noncash working capital
resources. The efficiency and cash-generating ability of a firm can be measured by the cash conversion
cycle and free cash flow.

Free Cash Flow. This is a valuable tool for evaluating the cash position of a business. Free cash
flow (FCF) is a measure of operating cash flows available for corporate purposes after providing

sufficient fixed asset additions to maintain current productive capacity and dividends.
It is calculated as follows:

Cash flow from operations
Less: Cash used to purchase fixed assets
Less: Cash dividends

Free cash flow

For the Ratio Company, FCF is:

20X3 20X2 Trend
$8,000 — 13,000 — 0 = ($5,000) $11,000 — 6,000 — 0 = $5,000 Deteriorated

The company’s negative free cash flow for the year 20X3 would be a concern to management and
investors.

Note: A company that has FCF is able to fund internal growth, retire debt, and enjoy financial
flexibility. Lack of FCF can be an early sign of liquidity problems. In fact, all three of the major credit
rating agencies use a form of FCF in evaluating credit-worthiness of businesses.

Profitability Ratios

An indication of good financial health and how effectively the firm is being managed is the
company’s ability to earn a satisfactory profit and return on investment. Investors will be reluctant
to associate themselves with an entity that has poor earning potential since the market price of
stock and dividend potential will be adversely affected. Creditors will shy away from companies with
deficient profitability since the amounts owed to them may not be paid. Absolute dollar profit by
itself has little significance unless it is related to its source.

Some major ratios that measure operating results are summarized below.

Gross Profit Margin. The gross profit margin reveals the percentage of each dollar left over after
the business has paid for its goods. The higher the gross profit earned, the better. Gross profit equals net
sales less cost of goods sold.

. ross profit
Gross profit margin _ 81OSS prott
net sales

The gross profit margin for the Ratio Company in 20X3 is:

$30,000
$80,000

=0.375
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In 20X2 the gross profit margin was 0.41. The decline in this ratio indicates the business is earning
less gross profit on each sales dollar. The reasons for the decline may be many, including a higher relative
production cost of merchandise sold.

Profit Margin. The ratio of net income to net sales is called the profit margin. It indicates
the profitability generated from revenue and hence is an important measure of operating performance.
It also provides clues to a company’s pricing, cost structure, and production efficiency.

. . net income
Profit margin =—
net sales
In 20X3, the Ratio Company’s profit margin is:
$9,600
——— =10.120
$80,000

In 20X2, the ratio was also 0.120. The constant profit margin indicates that the earning power of the
business remained static.

Return on Investment. Return on investment (ROI) is a key, but rough, measure of performance.
Although ROI shows the extent to which earnings are achieved on the investment made in the business,
the actual value is generally somewhat distorted.

There are basically two ratios that evaluate the return on investment. One is the return on total
assets, and the other is the return on owners’ equity.

The return on total assets (ROA) indicates the efficiency with which management has used its
available resources to generate income.

net income
average total assets

Return on total assets =

For the Ratio Company in 20X3, the return on total assets is:

$9,600

= 0.0457
(8220,000 + $200,000)/2

In 20X2, the return was 0.0623. The productivity of assets in deriving income deteriorated in 20X3.
The Du Pont formula shows an important tie-in between the profit margin and the return on total
assets. The relationship is:

Return on total assets = profit margin x total asset turnover
Therefore,

Net income net income net sales

= X
Average total assets net sales average total assets

As can be seen from this formula, the ROA can be raised by increasing either the profit margin or
the asset turnover. The latter is to some extent industry dependent, with retailers and the like having a
greater potential for raising the asset turnover ratio than do service and utility companies. However, the
profit margin may vary greatly within an industry since it is subject to sales, cost controls, and pricing.
The interrelationship shown in the Du Pont formula can therefore be useful to a company trying to raise
its ROA since the area most sensitive to change can be targeted.

For 20X3, the figures for the Ratio Company are:

Return on total assets = profit margin x total asset turnover
0.0457 = 0.120 x 0.381

We know from our previous analysis that the profit margin has remained stable while asset
turnover has deteriorated, bringing down the ROI. Since asset turnover can be considerably higher,
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the Ratio Company might first focus on improving this ratio while at the same time reevaluating its
pricing policy, cost controls, and sales practices.

The return on common equity (ROE) measures the rate of return earned on the common
stockholders’ investment.

earnings available to common stockholders
average stockholders’ equity

Return on common equity =

In 20X3, the Ratio Company’s return on equity is:

$9,600

—0.1203
(384,600 + $75,000),2

In 20X2, the ROE was 0.17. There has been a significant drop in the return earned by the owners
of the business.

ROE and ROA are closely related through what is known as the equity multiplier (leverage, or debt
ratio) as follows:

ROE = ROA x equity multiplier
total assets

=ROA x —MM
common equity

or

_ ROA
"1 — debt ratio

In 20X3, the Ratio Company’s debt ratio was 0.62. Thus,

Note that ROA = 0.0457 and ROE = 0.1203. This means that through the favorable use of leverage
(debt), the Ratio Company was able to increase the stockholders’ return significantly.

Market Value Ratios

A final group of ratios relates the firm’s stock price to its earnings (or book value) per share. It also
includes dividend-related ratios.

Earnings per Share. Earnings per share indicates the amount of earnings for each common share
held. When preferred stock is included in the capital structure, net income must be reduced by the
preferred dividends to determine the amount applicable to common stock. When preferred stock
does not exist, as is the case with the Ratio Company, earnings per share is equal to net income divided
by common shares outstanding. Earnings per share is a useful indicator of the operating performance
of the company as well as of the dividends that may be expected.

net income — preferred dividends

Earnings per share = -
&8P common stock outstanding

In 20X3, earnings per share is:

$9,600

4,500 shares =$2.13
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In 20X2, earnings per share was $2.67. The decline in earnings per share should be of concern
to investors.

Almost all of the Ratio Company’s profitability ratios have declined in 20X3 relative to 20X2.
This is a very negative sign.

Price[Earnings Ratio (Multiple). Some ratios evaluate the enterprise’s relationship with its
stockholders. The often quoted price/earnings (P/E) ratio is equal to the market price per share of
stock divided by the earnings per share. A high P/E multiple is good because it indicates that
the investing public considers the company in a favorable light.

market price per share

P/E ratio = -
earnings per share

Let us assume that the market price per share of Ratio Company stock was $20 on December 31,
20X3, and $22 on December 31, 20X2. Therefore, the P/E ratio in 20X3 is:
$20
$2.13 939
The ratio in 20X2 was 8.24 ($22/$2.67). The rise in the P/E multiple indicates that the stock
market has a favorable opinion of the company.

Book Value per Share. Book value per share is net assets available to common stockholders
divided by shares outstanding, where net assets is stockholders’ equity minus preferred stock.
Comparing book value per share with market price per share gives another indication of how investors
regard the firm.

The Ratio Company book value per share in 20X3 equals:

total stockholders’ equity — preferred stock

Book value per share = :
b shares outstanding

_$84,600 — 0
4,500
The book value per share in 20X2 was $16.67.

If we assume the stock market has a market price of $20 per share, then the Ratio Company’s stock
is favorably regarded by investors since its market price exceeds book value.

= $18.80

Market Value Added. The major goal of a firm is to maximize wealth maximization. This goal is
maximized by maximizing the difference between the market value of the firm’s stock and the amount
of equity capital supplied by shareholders. The difference is called the market value added (MVA).
MVA = market value of the firm’s stock —equity capital supplied by shareholders = (stock price x
shares outstanding) — total common equity.

In 20X3, the Ratio Company’s MVA is ($20 x 4,500 shares) — $84,500 = $5,500. It was $24,000 in
20X2, which indicates a substantial reduction. The higher its MVA, the better the job management is
doing for the company’s shareholders.

Dividend Ratios. Many stockholders are primarily interested in receiving dividends. The two
pertinent ratios are dividend yield and dividend payout:

dividends per share
market price per share
dividends per share
earnings per share

Dividend yield =

Dividend payout =

Obviously, a decline in these ratios signals a decline in the value of dividends and would cause
concern on the part of stockholders. (See Problem 2.12 for a computation of the dividend ratios.)



EXAMPLE 2.6
Ratio Company
Summary of Financial Ratios — Trend and Industry Comparisons
(a) (b) Evaluation
Ratios Definitions 20X2 20X3 Industry Industry Trend Overall
LIQUIDITY
Net working capital Current assets — current liabilities $60,000 $64,600 $56,000 Good Improving Good
Current Ratio Current assets/current liabilities 2.2 2.17 2.05 OK Deteriorated OK
Quick (Acid-test) (Cash + marketable securities + 1.3 1.26 1.11 OK Deteriorated OK
ratio accounts receivable)/current
liabilities
Cash Ratio Cash/current liabilities 0.7 0.4 N/A N/A Deteriorated Poor
Cash burn rate Current assets/average daily 508 608 N/A N/A Deteriorated Poor
operating expenses days days
ASSET UTILIZATION
Accounts receivable turnover Net credit sales/average accounts 8.16 4.57 5.5 OK Deteriorated Poor
receivable
Average collection 365 days/accounts receivable 44.7 79.9 66.4 OK Deteriorated Poor
period turnover days days days
Inventory turnover Cost of goods sold/average 1.26 1.05 1.2 OK Deteriorated Poor
mventory
Average age of 365 days/Inventory turnover 289.7 347.6 N/A N/A Deteriorated Poor
inventory days days
Operating cycle Average collection period + 334.4 427.5 N/A N/A Deteriorated Poor
average age of inventory days days
Cash conversion cycle Operating cycle — average 25.1 43.3 N/A N/A Deteriorated Poor
payable period days days
Total asset turnover Net sales/average total assets 0.53 0.381 0.44 OK Deteriorated Poor
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SOLVENCY
Debt ratio
Debt equity ratio

Times interest earned

Cash coverage Ratio
Free cash flow (FCF)

PROFITABILITY

Gross profit margin

Profit margin

Return on total assets (ROA)
Return on equity (ROE)

MARKET VALUE
Earnings per share (EPS)

Price/earnings (P/E) ratio

Book value per share

Price/book value ratio

Market value added (MVA)

Dividend yield

Dividend payout

Total liabilities/total assets

Total liabilities/stockholders’
equity

Income before interest
and taxes/interest expense

EBITD/interest

Cash flow from operations —
cash used to purchase fixed
assets — cash dividends

Gross profit/net sales

Net income/net sales

Net income/average total assets
Earnings available to common

stockholders/average
stockholders’ equity

(Net income-preferred dividend)/
common shares outstanding

Market price per share/EPS

(Total stockholders’
equity-preferred stock)/
common shares outstanding

Market price per share/book
value per share

Market value of the firm’s
stock — equity capital supplied
by shareholders

Dividends per share/market
price per share

Dividends per share/EPS

0.63
1.67

11 times

11.5 times
$5,000

0.41
0.12
0.0623
0.17

$2.67

8.24

$16.67

1.32

$24,000

0.62
1.6

9 times

10.5 times
($5,000)

0.38
0.12
0.0457
0.1203

$2.13
9.39
§18.8
1.06

§5,500

N/A
1.3

10 times

N/A
N/A

0.48
0.15
0.1

0.27

451
7.12
N/A
N/A

N/A

N/A
Poor

OK

N/A
N/A

Poor
Poor
Poor
Poor

Poor
OK

N/A
N/A

N/A

OK
Deteriorated

Deteriorated

Deteriorated
Deteriorated

Deteriorated
OK

Deteriorated
Deteriorated

Deteriorated
Deteriorated
Improving
Improving

Deteriorated

OK
Poor

Poor

Poor
Poor

Poor
Poor
Poor
Poor

Poor

Poor
Improving
Good

Poor

(a) Obtained from sources not included in this chapter.

(b) Represent subjective evaluation.
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Collective Inference of All the Ratios

By examining the trend in the company’s ratios from 20X2 to 20X3, shown in Example 2.6,
we find from the decline in the current and quick ratios that there has been a slight deterioration
in liquidity. However, net working capital has improved. A significant deterioration in the activity
ratios has taken place, indicating that better credit and inventory policies are needed. The Ratio
Company should improve its collection efforts. The increased age in inventory may point to obsolescence
problems. On a positive note, the company’s leverage has improved, so it is generally better able to
meet long-term debt. However, less earnings are available to meet interest charges. The Ratio
Company’s profitability has worsened over the year. As a result, the return on the owner’s investment
and the return on assets have gone down. Part of the reason for the earnings decrease may be
the company’s higher cost of short-term financing. The higher costs may have come about because
of the problems with receivables and inventory that forced a decline in the liquidity and activity
ratios. Also, as receivables and inventory turn over fewer times per year, earnings will drop from
a lack of sales and the costs associated with holding higher current asset balances.

2.6 SUMMARY AND LIMITATIONS OF RATIO ANALYSIS

Financial statement analysis is an attempt to work with the reported financial figures in order to
asses the entity’s financial strengths and weaknesses.

Most analysts tend to favor certain ratios. They may leave out some of those mentioned in this
chapter and include some not mentioned. Although other ratios may be of interest, depending on one’s
perspective (i.e., manager, stockholder, investor, or creditor), there is no use in computing ratios
of unrelated items such as sales returns to income taxes.

A banker, for example, is concerned with the firm’s liquidity position in deciding whether to
extend a short-term loan. On the other hand, a long-term creditor has more interest in the entity’s
earning power and operating efficiency as a basis to pay off the debt at maturity. Stockholders are
interested in the long-run profitability of the firm since that will be the basis for dividends and apprecia-
tion in the market price of stock. Management, naturally, is interested in all aspects of financial analysis
since they are concerned with how the firm looks to both the investment and credit communities.

Once a ratio is computed, it is compared with related ratios of the company, the same ratios
from previous years, and the ratios of competitors. The comparisons show trends over a period of
time and hence the ability of an enterprise to compete with others in the industry. Ratio comparisons
do not mark the end of the analysis of the company, but rather indicate areas needing further attention.

Although ratio analysis is useful, it does have its limitations, some of which are listed below.

1. Many large firms are engaged in multiple lines of business, so that it is difficult to identify
the industry group to which the firm belongs. Comparing their ratios with those of other
corporations may be meaningless.

2. Operating and accounting practices differ from firm to firm, which can distort the ratios
and make comparisons meaningless. For example, the use of different inventory valuation
methods (LIFO versus FIFO) and different depreciation methods would affect inventory and
asset turnover ratios.

3. Published industry average ratios are only approximations. Therefore, the company may have to
look at the ratios of its major competitors, if such ratios are available.

4. Financial statements are based on historical costs and do not take inflation into account.

5. Management may hedge or exaggerate their financial figures; thus, certain ratios will not be
accurate indicators.

6. A ratio does not describe the quality of its components. For example, the current ratio may be
high but inventory may consist of obsolete goods.

7. Ratios are static and do not consider future trends.
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2.7 THE SUSTAINABLE RATE OF GROWTH

The sustainable rate of growth (g*) represents the rate at which a firm’s sales can grow if it wants
to maintain its present financial ratios and does not want to resort to the sale of new equity shares.
A simple formula can be derived for g*, where we assume that a firm’s assets and liabilities all grow
at the same rate as its sales, that is,

Sustainable rate of growth (g*) = ROE (1 —b)
Recall that ROE is the firm’s return on equity:

earnings available to common stockholders

ROE = .
average stockholders’ equity

and b is the firm’s dividend payout ratio, that is,

b dividends per share

earnings per share

The term (1 — b) is sometimes referred to as the plowback ratio since it indicates the fraction of earnings
that are reinvested or plowed back into the firm. Consequently, a firm’s sustainable rate of growth is
determined by its ROE (i.e., its anticipated net profit margin, asset turnover, and capital structure), as
well as its dividend policy.

EXAMPLE 2.7 Consider the three firms:

Plowback Ratio (%)

Firm ROI (%) Equity Multiplier ROE (%) (1-b) g* (%)
A 10 3.33 33.33 50 16.65
B 10 3.33 33.33 100 33.30
C 10 2.00 20.00 100 20.00

Comparing firms A and B, we see that the only difference is that firm A pays out half its earnings in
common dividends (i.e., plows back half its earnings), whereas firm B retains or plows back all of its earnings.
The net result is that firm B, with its added source of internal equity financing, can grow at twice the rate of firm A
(33.30 percent compared to 16.65 percent). Likewise, comparing firms B and C, we note that they differ only in
that Firm B finances only 30 percent (1/3.33) of its assets with equity, whereas firm C finances 50 percent (1/2.00)
of its assets with equity. The result is that firm C’s sustainable rate of growth is 20 percent compared to 33.30 percent
for firm B. This example indicates that firm B was using leverage (debt) favorably.

For this equation to accurately depict a firm’s sustainable rate of growth, the following assumptions
must hold: First, the firm’s assets must vary as a constant percent of sales (i.e., even fixed assets expand
and contract directly with the level of firm sales). Second, the firm’s liabilities must all vary directly with
firm sales. This means that the firm’s management will expand its borrowing (both spontaneous and
discretionary) in direct proportion with sales to maintain its present ratio of debt to assets. Finally, the
firm pays out a constant proportion of its earnings in common stock dividends regardless of the level of
firm sales. Since all three of these assumptions are only rough approximations to the way that firms
actually behave, the equation provides crude approximation of the firm’s actual sustainable rate of
growth. However, an estimate of g* using this equation can be a very useful first step in the firm’s
financial planning process.

2.8 ECONOMIC VALUE ADDED (EVA®)

EVA is a concept similar to residual income, but often applied at the overall firm level as well as
at the departmental level. It is a registered trademark of Stern Stewart & Co. (www.sternsteward.com/),
which developed the concept.
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EVA is a measure of economic profit, but not the accounting profit we are accustomed to seeing
in a corporate profit and loss statement. It is a measure of an operation’s true profitability. The cost
of debt capital (interest expense) is deducted when calculating net income, but no cost is deducted
to account for the cost of common equity. Hence, in an economic sense, net income overstates “true”
income. EVA overcomes this flaw in conventional accounting.

EVA is found by taking the net operating profit after taxes (NOPAT) for a particular period
(such as a year) and subtracting the annual cost of a// the capital a firm uses. EVA recognizes all capital
costs, including the opportunity cost of the shareholder funds. It is a business’s true economic profit.
Such economic profits are the basis of sharcholder value creation. Note: The calculation of EVA can
be complex because it makes various cost of capital and accounting principles adjustments.

The formula is:

EVA = NOPAT — after-tax cost of total capital
= earnings before interest and taxes (EBIT) (1 — tax rate)
— (total capital) (after-tax cost of capital)

Total capital used here is total assets minus current liabilities. Hence, it is long-term liabilities plus
equity (preferred stock and common equity). Thus, EVA is an estimate of a business’s true economic
profit for the year, and it differs sharply from accounting profit. EVA represents the residual income
that remains after the cost of all capital, including equity capital, has been deducted, whereas accounting
profit is determined without imposing a charge for equity capital. Equity capital has a cost because
funds provided by shareholders could have been invested elsewhere where they would have earned
a return. In other words, shareholders give up the opportunity to invest funds elsewhere when they
provide capital to the firm. The return they could earn elsewhere in investments of equal risk represents
the cost of equity capital. This cost is an opportunity cost rather than an accounting cost, but it is quite
real nevertheless.

The following example illustrates how an operation’s economic profit differs from its accounting
profit.

EXAMPLE 2.8 A company with $100,000 in equity capital (stated at fair value) and $100,000 in 8 percent debt
(also at fair value) had $60,000 in earnings before interest and taxes (EBIT). Assume also that $200,000 equals
capital employed. The corporate tax rate is 40 percent. If that company’s weighted-average after-tax cost of capital is
14 percent, the EVA is $2,000, calculated as follows:

EBIT $60,000
Minus taxes (40% x $60,000) (24,000)
NOPAT $36,000
Capital charge (14% x $200,000) (28,000)
EVA $ 8,000

The company’s traditional income statement reports income of $31,200, calculated as follows:

EBIT $60,000
Minus interest (8% x $100,000) (8,000)
Income before taxes 52,000
Income taxes (40% x $52,000) (20,800)
Net income after taxes $31,200

Initially, a 31.2 percent return on equity ($31,200 of net income/$100,000 of equity capital) seems favorable,
but what is the cost of that equity capital? Given equal amounts of debt and equity, the cost of the equity capital
must be 23.2 percent because the after-tax weighted-average cost of capital was 14 percent, and the after-tax cost of
debt capital was 4.8% = 8% (1.0-40%). Note: Since 14% = (4.8%)(1/2) + X(1/2), X = 23.2%.
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Thus $23,200 of the $31,200 of net income is nothing more than the opportunity cost of equity capital.
The $8,000 of EVA is the only portion of earnings that has created value for the shareholders. Accordingly,
if income after taxes had been only $20,000 (a 20 percent return on equity), shareholder value would have been
reduced because the cost equity capital would have exceeded the return.

EVA and Value Creation. In the previous example, the $§2,000 of EVA is the only portion of
earnings that has created value for the shareholders. EVA provides a good measure of whether the
firm has added to shareholder value. Therefore, if managers focus on EVA, this will help to ensure that
they operate in a manner that is consistent with maximizing shareholder value. Note also that EVA can
be determined for divisions—it is more often called residual income—as well as for the company as a
whole, so it provides a useful basis for determining managerial compensation at all levels.

Although most companies adopt EVA for purposes of internal reporting and for calculating
bonuses, some publish the results in the corporate annual reports. For example, Eli Lilly reports
EVA in the Financial Highlights section of the annual report. Companies like SPX made it clear
in their 1998 annual report: “EVA is the foundation of everything we do...It is a common language,
a mindset, and the way we do business.”

2.9 CASH BASIS OF PREPARING THE STATEMENT OF CHANGES
IN FINANCIAL POSITION

The statement of changes in financial position prepared on the cash basis typically provides more
information for financial analysis. Its preparation is shown in the following example.

EXAMPLE 2.9 In addition to the information presented in the following balance sheet for the beginning and
end of 20X1, Long Beach Corporation had a net income after taxes of $182 million and paid out $40 million
in cash dividends.

Long Beach Corporation
Balance Sheet
(in Millions of Dollars)

January 1, 20X1 December 31, 20X1 Source Use
ASSETS
Cash § 51 $ 27 § 24
Marketable securities 30 2 28
Receivables 62 97 $ 35
Inventories 125 211 86
Total current assets $268 $337
Gross fixed assets $225 $450 225
Less: Accumulated depreciation (62) (85) 23
Net fixed assets $163 $365
Total Assets $431 $702
LIABILITIES AND EQUITY
Accounts payable § 65 § 74 9
Notes payable 45 9 36
Other current liabilities 21 45 24
Long-term debt 24 78 54
Common stock 114 192 78
Retained earnings 162 304 142
Total liabilities and equity @ @ @ @

Note the purchase of fixed assets in the amount of $225 million and depreciation expense of $23 million. The
statement of changes in financial position (or statement of cash flows) is prepared as follows.
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Statement of Changes in Financial Position

SOURCES
From operations

Net income

Depreciation
Sale of marketable securities
Increase in accounts payable
Increase in other liabilities
Issuance of long-term debt
Sale of common stock
Total sources

USES

Payment of dividends
Increase in receivables
Increase in inventories
Decrease in notes payable
Purchase of fixed assets
Total uses

Decrease in cash

Long Beach Corporation

(in Millions of Dollars)

Amount

$182
23
28

24
54
78

$398

$ 40
35
86
36

225
w2

s

Percentage of Total

45.73%
5.78
7.04
2.26
6.03

13.57
19.60

9.48%
8.29
20.38
8.53
53.32

100.00%

[CHAP. 2

An analysis of the statement of changes in financial position shows the following information. Large
investments were made in fixed assets and inventories (53.32 percent and 20.38 percent, respectively). Cash was
also used to reduce outstanding notes payable and to increase accounts receivable. The uses of cash were met
from internal sources, which provided 51.51 percent of the cash used (45.73 percent from retained earnings
and 5.78 percent from depreciation), while another 33.17 percent of the total cash was raised through new issues
of long-term debt and common stock (33.17% = 13.57% + 19.60%).

2.10 THE STATEMENT OF CASH FLOWS

The statement of cash flows shows the sources and uses of cash, which is a basis for cash flow
analysis for financial managers. The statement aids him/her in answering vital questions like “where
was money obtained?”” and “where was money put and for what purpose?”” The following provides a list
of more specific questions that can be answered by the statement of cash flows and cash flow analysis:

XN kRN

Will the company be able to meet its financial obligations?
Where did the company obtain funds?
What use was made of net income?

How was the expansion in plant and equipment financed?

Is the business expanding faster than it can generate funds?

Is the company growing or just maintaining its competitive position?

How much of the required capital has been generated internally?

Is the company’s dividend policy in balance with its operating policy?

Is the company’s cash position sound and what effect will it have on the market price of stock?

Cash is vital to the operation of every business. How management utilizes the flow of cash
can determine a firm’s success or failure. Financial managers must control their company’s cash
flow so that bills can be paid on time and extra dollars can be put into the purchase of inventory

and new equipment or invested to generate additional earnings.
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FASB Requirements

Management and external interested parties have always recognized the need for a cash flow
statement. Therefore, in recognition of the fact that cash flow information is an integral part of both
investment and credit decisions, the Financial Accounting Standards Board (FASB) has issued Statement
No. 95, “Statement of Cash Flows.” This pronouncement requires that enterprises include a statement
of cash flows as part of the financial statements. A statement of cash flows reports the cash receipts,
payments, and net change in cash on hand resulting from the operating, investing, and financing activities of
an enterprise during a given period. The presentation reconciles beginning and ending cash balances.

Accrual Basis of Accounting

Under Generally Accepted Accounting Principles (GAAP), most companies use the accrual
basis of accounting. This method requires that revenue be recorded when earned and the expenses
be recorded when incurred. Revenue may include credit sales that have not yet been collected in cash
and expenses incurred that may not have been paid in cash. Thus, under the accrual basis of accounting,
net income will generally not indicate the net cash flow from operating activities. To arrive at net
cash flow from operating activities, it is necessary to report revenues and expenses on a cash basis.
This is accomplished by eliminating those transactions that did not result in a corresponding increase
or decrease in cash on hand.

EXAMPLE 2.10 During 20X1, the Eastern Electric Supply Corporation earned $2,100,000 in credit sales, of which
$100,000 remained uncollected as of the end of the calendar year. Cash that was actually collected by the corpora-
tion in 20X1 can be calculated as follows:

Credit sales $2,100,000
Less: Credit sales uncollected at year end 100,000
Actual cash collected $2,000,000

A statement of cash flows focuses only on transactions involving the cash receipts and disbursements of a
company.

As previously stated, the statement of cash flows classifies cash receipts and cash payments into operating,
investing, and financing activities.

Operating Activities

Operating activities include all transactions that are not investing or financial activities. They only
relate to income statement items. Thus cash received from the sale of goods or services, including
the collection or sale of trade accounts and notes receivable from customers, interest received on
loans, and dividend income are to be treated as cash from operating activities. Cash paid to
acquire materials for the manufacture of goods for resale, rental payments to landlords, payments
to employees as compensation, and interest paid to creditors are classified as cash outflows for
operating activities.

Investing Activities

Investing activities include cash inflows from the sale of property, plant, and equipment used
in the production of goods and services, debt instruments or equity or other entities, and the collection
of principal on loans made to other enterprises. Cash outflows under this category may result form
the purchase of plant and equipment and other productive assets, debt instruments or equity of other
entities, and the making of loans to other enterprises.

Financing Activities
The financing activities of an enterprise involve the sale of a company’s own preferred and
common stock, bonds, mortgages, notes, and other short- or long-term borrowings. Cash outflows
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classified as financing activities include the repayment or short- and long-term debt, the reacquisition of
treasury stock, and the payment of cash dividends.

EXAMPLE 2.11 The basic form of the statement of cash flows for Long Beach Corporation in Example 2.6
is illustrated below.

Long Beach Corporation
Statement of Cash Flows

For the Year Ended December 31, 20X1
(in Millions of Dollars)

Cash flows from operating activities:

Net income 182

Add (deduct) to reconcile net
income to net cash flow

Depreciation 23
Increase in accounts payable 9
Increase in other liabilities 24
Increase in accounts receivable (35)
Increase in inventory (86)
Net cash provided by
operating activities 117
Cash flows from investing activities:
Cash paid to purchase fixed assets (225)
Sale of marketable securities 28 (197)

Net cash provided by
investing activities
Cash flows from financing activities:

Decrease in notes payable (36)
Issuance of long-term debt 54
Sale of common stock 78
Cash paid for dividends (40)
Net cash used in financing
activities 56

Net decrease in cash and
cash equivalents (24)

Cash and cash equivalents at the
beginning of the year 51

Cash and cash equivalents at the
end of the year 27

Review Questions

1. Comparing an account to the same account in a prior year is known as

2. In a common size income statement, — is given the value of 100 percent.

3. s the ability of a company to meet its current liabilities out of current assets.

4. The current ratio is equal to divided by
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is included in computing the current ratio but not the quick ratio.
Accounts receivable turnover is equal to divided by
The number of days for converting inventory sold on credit into cash is found by adding

the to the

The ratio of total liabilitiesto — is used to determine the degree of debt in the
capital structure.

The number of times interest is earned is equal to divided by

Return on owners’ equity is found by dividing by

The price/earnings ratio is equal to the per share divided by
the per share.

Two measures that are of interest to stockholders in evaluating the dividend policy of a firm are
thedividend — andthedividend — ratios.

When the comparison of ratios indicates a significant change in a company’s financial position,
the analyst should investigate further: (a) true; (b) false.

The Statement of Cash Flows seeks to explain the changes in

and rather than ambiguous terms such as

The — is the breakdown of the return on total assets into the profit margin
and

Depreciation expense is one of the items that must be — to net income to

determine the cash flows from

The three major categories of the Statement of Cash Flows are cash flows associated
with activities, investing activities, and — activities.

The return on equity is the return on total assets multiplied by

A stock dividend (is/is not) shown in the Statement of Cash Flows.

Financial statement analysis should combine and industry comparisons.

Free cash flow (FCF) is cash flow from operations minus cash used to purchase fixed assets
minus

Market value added MVA)is_— minus equity capital supplied by shareholders.

Answers: (1) horizontal analysis; (2) net sales; (3) Liquidity; (4) current assets, current liabilities;
(5) Inventory;(6) net credit sales, average accounts receivable; (7) collection period, average age of inventory;
(8) stockholders’equity; (9) income before interest and taxes, interest expense; (10) net income, average stock-

holders’

equity; (11) market price, earnings; (12) yield, payout; (13) (a); (14) cash, cash equivalents,

funds; (15) Du Pont formula, total asset turnover; (16) added back, operating activities; (17) operating,
financing; (18) equity multiplier; (19) is not; (20) trend analysis; (21) cash dividends; (22) market value of
the firm’s stock.
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Solved Problems

2.1  Horizontal Analysis. Smith Corporation provides the following comparative income statement:

Smith Corporation
Comparative Income Statement
For the Years Ended December 31, 20X3 and 20X2

20X3 20X2
Sales $570,000 $680,000
Cost of goods sold 200,000 170,000
Gross profit $370,000 $510,000
Operating expenses 100,000 210,000
EBIT $270,000 $300,000

(a) Calculate the percentage change using horizontal analysis and (b) evaluate the results.

SOLUTION
(a) Smith Corporation
Comparative Income Statement
For the Years Ended December 31, 20X3 and 20X2
Percentage Increase
20X3 20X2 or (Decrease)

Sales $570,000 $680,000 (16.2)
Cost of goods sold 200,000 170,000 17.6
Gross profit $370,000 $510,000 (27.5)
Operating expenses 100,000 210,000 (52.4)
EBIT $270,000 $300,000 (10.0)

(b)  Gross profit declined 27.5 percent due to the combined effects of lower sales and higher cost of sales.
However, operating expenses were sharply cut. This kept the decline in net income to only 10 percent.

2.2 Index Numbers. Jones Corporation reports the following for the period 20X1 to 20X3:

20X3 20X2 20X1
Current liabilities $34,000 $25,000 $20,000
Long-term liabilities $60,000 $45,000 $50,000

The base year is 20X 1. Using trend analysis, determine the appropriate index numbers.

SOLUTION
20X3 20X2 20X1
Current liabilities 170 125 100
Long-term liabilities 120 90 100

2.3  Vertical Analysis. The Lyons Corporation reported the following income statement data:

20X2 20X1
Net sales $400,000 $250,000
Cost of goods sold $280,000 $160,000

Operating expenses $75,000 $56,000
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(a) Prepare a comparative income statement for 20X2 and 20X1 using vertical analysis, and (b)
evaluate the results.

SOLUTION
(a) The Lyons Corporation
Income Statement and
Common Size Analysis
For the Years Ended December 31, 20X2 and 20X1
20X2 20X1
Amount Percentage Amount Percentage
Net sales $400,000 100 $250,000 100
Cost of goods sold 280,000 70 160,000 64
Gross profit $120,000 30 $ 90,000 36
Operating expenses 75,000 18.8 56,000 22.4
EBIT $ 45,000 11.2% $ 34,000 13.6%

(b)  Cost of goods sold may have increased because of higher costs in buying merchandise. Expenses may
have dropped due to better cost control. However, the drop in expenses has not offset the rise in the
cost of goods sold and so the company’s profits have declined from 20X1 to 20X2.

2.4  Net Working Capital, Current Ratio, and Quick Ratio. Charles Corporation’s balance sheet
at December 31, 20X7, shows the following:

Current assets

Cash $4,000
Marketable securities 8,000
Accounts receivable 100,000
Inventories 120,000
Prepaid expenses 1,000
Total current assets $233,000
Current liabilities
Notes payable $5,000
Accounts payable 150,000
Accrued expenses 20,000
Income taxes payable 1,000
Total current liabilities $176,000
Long-term liabilities $340,000

Determine the following: (a) net working capital; (b) current ratio; and (¢) quick ratio.

SOLUTION
(a) Net working capital = current assets — current liabilities
= $223,000 — $176,000 = $57,000
(b) . current assets $233,000
t ratio = = =132
Current ratio current liabilities ~ $176,000 3
(0) . . cash + marketable securities + accounts receivable
Quick ratio = —
current liabilities
$4.,000 + $8,000 + $100,000  $112,000 0.64

$176,000 ~ $176,000
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Liquidity Position. Based upon the answer to Problem 2.4, does Charles Corporation have
good or poor liquidity if industry average for current ratio is 1.29 and quick ratio is 1.07?

SOLUTION

While the company’s current ratio is slightly better than the industry norm, its quick ratio is signifi-
cantly below the norm. Charles Corporation has more current liabilities than highly liquid assets and so has
a poor liquidity position.

Accounts Receivable. The Rivers Company reports the following data relative to accounts
receivable:

20X2 20X1
Average accounts receivable $ 400,000 $ 416,000
Net credit sales $2,600,000 $3,100,000

The terms of sale are net 30 days. («¢) Compute the accounts receivable turnover and the
collection period, and (b) evaluate the results.

SOLUTION
(a) Accounts receivable turnover = net credit sales -
average accounts receivable
$2,600,000 .
For 20X2: MT’OOO = 6.5 times
$3,100,000 .
For 20X1: m = 7.45 times
365
Collection period = .
accounts receivable turnover
For 20X2: % = 56.2 days
365
For 20X1: 745 = 49 days

(b) The company’s management of accounts receivable is poor. In both years, the collection period
exceeded the terms of net 30 days. The situation getting worse, as is indicated by the significant
increase in the collection period in 20X2 relative to 20X 1. The company has significant funds tied
up in accounts receivable that otherwise could be invested for a return. A careful evaluation of the
credit policy is needed; perhaps too many sales are being made to marginal customers.

Net Sales. Utica Company’s net accounts receivable were $250,000 as of December 31, 20X8, and
$300,000 as of December 31, 20X9. Net cash sales for 20X9 were $100,000. The accounts receiv-
able turnover for 20X9 was 5.0. What were Utica’s total net sales for 20X9?

SOLUTION

beginning accounts receivable + ending accounts receivable
2

= $275,000

Average accounts receivable =

$250,000 + $300,000

2
net credit sales

Accounts receivable turnover = -
average accounts receivable

5_ net credit sales
T $275,000
Net credit sales = 5 x $275,000 = $1,375,000

Since the cash sales were $100,000, the total net sales must be $1,475,000.
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Inventory. On January 1, 20X6, the River Company’s beginning inventory $400,000. During
20X6, River purchased $1,900,000 of additional inventory. On December 31, 20X6, River’s
ending inventory was $500,000. (¢) What is the inventory turnover and the age of inventory
for 20X6? (b) If the inventory turnover in 20X5 was 3.3 and the average age of the inventory

was 100.6 days, evaluate the results 20X6.
SOLUTION

(a)  First determine the cost of goods sold:

Beginning inventory § 400,000
Purchases 1,900,000
Cost of goods available $2,300,000
Ending inventory 500,000
Cost of goods sold $1,800,000

beginning inventory + ending inventory _ $400,000 + $500,000

= $450,000

Average 1 t = =
verage inventory > 3

Inventory turnover =

cost of goods sold  $1,800,000

365

Average age of inventory =

inventory turnover 4

average inventory ~ $450,000

= ﬁ =91.3 days

(b) River Company’s inventory management improved in 20X6, as evidenced by the higher turnover rate
and the decrease in the number of days that inventory was held. As a result, there is less liquidity risk
and the company’s profitability will benefit from the increased turnover of merchandise. Note that this
is only a conjecture, based on an evaluation of two ratios in isolation; keep in mind that if the rapid
turnover was accomplished by offering excessive discounts, for example, profitability ratios may not

show an improvement.

Operating Cycle. Based on your answer to Problem 2.8, what is the River Company’s operating

cycle in 20X6 if it is assumed that the average collection period is 42 days?

SOLUTION

Average age of inventory 91.3
Average collection period 42.0
Operating cycle 133.3 days

Operating and Cash Conversion Cycles. Consider the following selected financial data for the

Cloud 9 Retailer:

Item Beginning
Inventory $5,000
Accounts receivable 1,600
Accounts payable 2,700

$50,000
30,000

Net credit sales
Cost of goods sold

Calculate the operating and cash conversion cycles (CFM adapted).

Ending
$7,000
2,400
4,800
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SOLUTION

First, calculate three turnover ratios, as follows.

$30,000

Average inventory turnover = m =5 times
Average receivable turnover = % = 25 times
30,000
Average payable turnover = W(E-FW = 8 times

Next, calculate three average periods:

Average age of inventory = 365/5 = 73 days
Average collection period = 365/25 = 14.6 days
Average payable period = 365/8 = 45.6 days
The time it takes to acquire inventory and sell it is about 73 days. Collection takes another 14.6 days,

and the operating cycle is thus 73 + 14.6 = 87.6 days. The cash conversion cycle is 87.6 days less 45.6
days = 42 days.

Financial Ratios. A condensed balance sheet and other financial data for the Alpha Company
appear below.
Alpha Company
Balance Sheet
December 31, 20X1

ASSETS

Current assets $100,000
Plant assets 150,000
Total assets $250,000

LIABILITIES AND
STOCKHOLDERS’ EQUITY

Current liabilities $100,000
Long-term liabilities 75,000

Total liabilities $175,000
Stockholders’ equity 75,000
Total liabilities and stockholders’ equity $250,000

Income statement data appear below.

Net sales $375,000
Interest expense 4,000
Net income 22,500

The following account balances existed at December 31, 20XO0:

Total assets $200,000
Stockholders’ equity $65,000

The tax rate is 35 percent. Industry norms as of December 31, 20X1, are:

Debt/equity ratio 1.75
Profit margin 0.12
Return on total assets 0.15
Return on stockholders’ equity 0.30

Total asset turnover 1.71
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Calculate and evaluate the following ratios for Alpha Company as of December 31, 20X1;
(a) debt/equity ratio; (b) profit margin; (¢) return on total assets; (d) return on stockholders’
equity; and (e) total asset turnover.

SOLUTION
total liabilities ~ $175,000

= =2.33
stockholders’ equity ~ $75,000

(a) Debt/equity ratio =

Alpha’s debt/equity ratio is considerably above the industry norm, indicating a solvency problem.
Excessive debt may make it difficult for the firm to meet its obligations during a downturn in business.
A high debt position will also make it difficult for Alpha Company to obtain financing during a period
of tight money supply.
net income  $22,500

net sales  $375,000 0.06

(b) Profit margin =

Alpha’s profit margin is far below the industry norm. This indicates that the operating
performance of the company is poor because the profitability generated from revenue sources is low.

(0) Return on total assets = net income _ $22,500
"~ average total assets  ($200,000 + $250,000)/2
$22,500
= =0.10
$225,000

Alpha’s return on total assets is below the industry norm; therefore, the company’s efficiency
in generating profit from assets is low. Profit generation is, of course, different from revenue (sales)
generation because for the former, corporate expenses are deducted from sales.

net income

(d) Return on stockholders’ equity = 5 -
average stockholders’ equity

_ $22,500 _$22,500
(865,000 + $75,000)/2 ~ $70,000

=0.32

Since the return earned by Alpha’s stockholders is slightly more than the industry norm,
investment in the firm relative to competition was advantageous to existing stockholders. This may
be due to a currently low stockholders’ equity investment in the firm. Note also that although stock-
holders earned a good return, some ratios show that their investment is riskier then most. Whether the
return is good enough to warrant the risk of continued investment in Alpha is a decision each stock-
holder must make individually.
net sales $375,000

= =1.67
average total assets  $225,000

(e) Total asset turnover =

Alpha’s ratio is about the same as the industry norm. Therefore, the company’s ability to
utilize its assets in obtaining revenue is similar to that of competition. The utilization of assets has
a bearing upon the ultimate profitability to stockholders.

2.12 Financial Ratios. The Format Company reports the following balance sheet data:

Current liabilities $280,000
Bonds payable, 16% $120,000
Preferred stock, 14%, $100 par value $200,000
Common stock $25 par value, 16,800 shares $420,000
Paid-in capital on common stock $240,000
Retained earnings $180,000

Income before taxes is $160,000. The tax rate is 40 percent. Common stockholders’ equity
in the previous year was $800,000. The market price per share of common stock is $35. Calculate
(a) net income; (b) preferred dividends; (¢) return on common stock; (d) times interest earned;
(e) earnings per share; (f) price/earnings ratio; and (g) book value per share.
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SOLUTION
(a) Income before taxes $160,000
Taxes (40% rate) 64,000
Net income $ 96,000

(b) Preferred dividends = 14% x $200,000 = $28,000
(¢) Common stockholders’ equity is computed as follows:

Common stock $420,000
Paid-in capital on common stock 240,000
Retained earnings 180,000
Common stockholders’ equity $840,000

net income — preferred dividends
average common stockholders’ equity
$96,000 — $28,000  $68,000

Return on common stock =

= = =0.08
($800,000 + $840,000)/2  $820,000
(d) Income before interest and taxes equals:
Income before taxes $160,000
Interest expense (16% x $120,000) 19,200
Income before interest and taxes $179,200
Times interest earned — income before interest and taxes
- interest expense
$179,200 .
== 9. t
$19.200 33 times
. net income — preferred dividends — $96,000 — $28,000
, E hare = = = $4.05
© Armngs per share common stock outstanding 16,800 shares $
. . . market price per share  $35.00 .
P tio = - = =8.64 1t
N rice/earnings ratio earnings per share $4.05 rmes
@) Book value per share — stockholders’ equity — preferred stock

common stock outstanding
$840,000

N 16,800 shares = $50 per share

Dividends. Wilder Corporation’s common stock account for 20X3 and 20X2 showed:
Common stock, $10 par value $45,000

The following data are provided relative to 20X3 and 20X2:

20X3 20X2
Dividends $2,250 $3,600
Market price per share § 20 $§ 22
Earnings per share $ 2.13 § 2.67

(a) Calculate the dividends per share, dividend yield, and dividend payout, and (b) evaluate the
results.
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SOLUTION
(@) Dividends per share = d1v1§ends
outstanding shares
$2,250
$3,600
Dividend yield = d1v1dend§ per share
market price per share
$0.50
$0.80
.. he
Dividend payout — d1V1df3r1ds per share
earnings per share
$0.50
For 20X3: SRER 0.23
$0.80
For 20X2: 267 0.30

(b) The decline in dividends per share, dividend yield, and dividend payout from 20X2 to 20X3 will cause
concern to both stockholders and management.

Stockholders will want to determine the reason for the decline. For example, do they know that
the company is investing heavily to reposition itself for greater competitiveness in the future? Has the
entire industry suffered a decline or only Wilder? Is the company on solid financial footing or is it
borderline? What is the company’s—and the industry’s—potential for the future?

Management will want to deal with similar questions and find solutions to other problems, such
as how to manage their finances so as not to lose investors in the short term while ensuring financial
health in the long term. Whatever the reasons for the decline in the ratios, this is a situation where
management cannot safely ignore the short term and may therefore choose to sacrifice some long-term
goals in order to turn the ratios around. The extent to which a company may choose to do this
depends on many factors, including its relative financial health, its reputation in the financial
world, how much risk managers are willing (or able) to take, what the actual problems are, and
what options are available as solutions.

2.14 Financial Ratios. Jones Corporation’s financial statements appear below.
Jones Corporation

Balance Sheet
December 31, 20X1

ASSETS
Current assets
Cash $100,000
Marketable securities 200,000
Inventory 300,000
Total current assets $ 600,000
Plant assets 500,000

Total assets $1,100,000
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LIABILITIES AND
STOCKHOLDERS’ EQUITY

Liabilities
Current liabilities $200,000
Long-term liabilities 100,000
Total liabilities $ 300,000

Stockholders’ equity
Common stock, $1 par value,

100,000 shares $100,000
Premium on common stock 500,000
Retained earnings 200,000
Total stockholders’ equity 800,000
Total liabilities and stockholders’ equity $1,100,000

Jones Corporation
Income Statement
For the Year Ended December 31, 20X1

Net sales $10,000,000
Cost of goods sold 6,000,000
Gross profit $ 4,000,000
Operating expenses 1,000,000
Income before taxes $ 3,000,000
Income taxes (50% rate) 1,500,000
Net income $ 1,500,000

[CHAP. 2

Additional information includes a market price of $150 per share of stock, total dividends of

$600,000 for 20X1, and $250,000 of inventory as of December 31, 20X0.

Compute the following ratios; (a) current ratio; (b) quick ratio; (¢) inventory turnover; (d)
average age of inventory; (e) debt/equity ratio; (f) book value per share; (g) earnings per share;

(h) price/earnings ratio; (i) dividends per share; and () dividend payout.

SOLUTION
. current assets $600,000
@ Current ratio = current liabilities ~ $200,000 30
. ) cash 4+ marketable securities ~ $300,000
b k ratio = = 2 =
) Quick ratio current liabilities $200,000
© Inventory turnover — cost of goods sold $6,000,000
Y ~ average inventory _ (5250,000 -+ $300,000)/2
. 365 365
@ Average age of inventory = inventory turnover  21.82
. . total liabilities $300,000
Debt ty ratio = = =0.375
@ ebt/equity ratio stockholders’ equity ~ $800,000
. stockholders’ equity — preferred stock
Book val hare = = =
N 00K value per share common shares outstanding 100,000 shares
@ Earnings per share — net income $1,500,000

outstanding common shares - 100,000 shares -
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market price per share  $150
earnings per share ~ $15

dividends _$600,000
outstanding shares ~ 100,000 shares

10

(h) Price/earnings ratio =

() Dividends per share =

dividends per share  $6

- =—=04
earnings per share  $15

() Dividend payout =

2.15 Financial Ratios. The 20X9 financial statements for Johanson Co. are reproduced below.

Johanson Co.
Statement of Financial Position
(in Thousands of Dollars)
December 31, 20X8 and 20X9

20X8 20X9
ASSETS
Current assets
Cash and temporary investments § 380 § 400
Accounts receivable (net) 1,500 1,700
Inventories 2,120 2,200
Total current assets $4.000 $4,300
Long-term assets
Land § 500 § 500
Building and equipment (net) 4,000 4,700
Total long-term assets $4,500 $5,200
Total assets $8,500 $9,500
LIABILITIES AND
STOCKHOLDERS’ EQUITY
Liabilities
Current liabilities
Accounts payable § 700 $1,400
Current portion of long-term
debt 500 1,000
Total current liabilities $1,200 $2.400
Long-term debt 4,000 3,000
Total liabilities $5,200 $5,400
Stockholders’ equity
Common stock §$3,000 $3,000
Retained earnings _ 300 1,100
Total stockholders’ equity $3,300 $4.100

Total liabilities and stockholders’
equity $8,500 $9,500
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Johanson Company
Statement of Income and Retained Earnings
(in Thousands of Dollars) For the Year Ended December 31, 20X1

Net sales $28,800
Less: Cost of goods sold $15,120
Selling expenses 7,180
Administrative expenses 4,100
Interest 400
Income taxes 800 27,600
Net income $ 1,200
Retained earnings January 1 300
Subtotal $ 1,500
Cash dividends declared and paid 400
Retained earnings December 31 $ 1,100

For 20X9, find (a) the acid-test ratio; (b) the average number of days sales were outstanding;
(¢) the times interest earned ratio; (d) the asset turnover; (e¢) the inventory turnover; (f) the
operating income margin; and (g) the dividend payout ratio. (CMA, adapted.)

SOLUTION
cash + net receivables + marketable securities  $400 + $1,700

Acid-test ratio = — = =0.8752=0.9
@ cié-test ratio current liabilities $2.400
. . net credit sales $28,000
b A t ble t atio = : = : =18
®) ceounts recervabie tUrnover ratio average accounts receivable  ($1,500 + $1,700)/2
. 365 365
Number of days sales outstanding = =—=203

accounts receivable turnover ratio 18

net income + taxes + interest expense _ $1,200 + $800 + $400

() Times interest earned ratio = interest expense = $400 =6.0

. sales $28,000

Asset t tio = - = 2 =32
@ sset turnover rato average assets during year  ($8,500 + $9,500)/2
. cost of sales $15,120
1 tory t tio = = =7.0
© fventory turnover tatio average inventory (52,120 + §2,200)/2
o Operating income marein — net income from operations before taxes
P g g = net sales
$1,200 + $800 + $400 .
- $28,800 = 8.3%
.. . dividend 400

(2) Dividend payout ratio = vidends $ =33.3%

net income $1,200

Financial Ratios. Warford Corporation was formed 5 years ago through a public subscription
of common stock. Lucinda Street, who owns 15 percent of the common stock, was one of
the organizers of Warford and is its current president. The company has been successful,
but it is currently experiencing a shortage of funds. On June 10, Street approached the Bell
National Bank, asking for a 24-month extension of two $30,000 notes, which are due on
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June 30, 20X2, and September 30, 20X2. Another note of $7,000 is due on December 31,
20X2, but Street expects to have no difficulty in paying this note on its due date. Street
explained that Warford’s cash flow problems are primarily due to the company’s desire to
finance a $300,000 plant expansion over the next two fiscal years through internally generated
funds.

The commercial loan officer of Bell National Bank requested financial reports for the last
two fiscal years. These reports are reproduced below.

Warford Corporation
Income Statement
For the Fiscal Years Ended March 31, 20X1 and 20X2

20X1 20X2
Sales $2,700,000 $3,000,000
Cost of goods sold” 1,720,000 1,902,500
Gross margin $ 980,000 $1,097,500
Operating expenses 780,000 845,000
Net income before taxes $ 200,000 $ 252,500
Income taxes (40%) 80,000 101,000
Income after taxes $ 120,000 $ 151,500

“ Depreciation charges of $100,000 on the plant and equipment and $102,500 for
fiscal years ended March 31, 20X1 and 20X2, respectively, are included in cost of

goods sold.
Warford Corporation
Statement of Financial Position
March 31, 20X1 and 20X2
20X1 20X2

ASSETS
Cash $ 12,500 $ 16,400
Notes receivable 104,000 112,000
Accounts receivable (net) 68,500 81,600
Inventories (at cost) 50,000 80,000
Plant and equipment (net of depreciation) 646,000 680,000
Total assets $881,000 $970,000
LIABILITIES AND
OWNERS’ EQUITY
Accounts payable $ 72,000 $ 69,000
Notes payable 54,500 67,000
Accrued liabilities 6,000 9,000
Common stock (60,000 shares, $10 par) 600,000 600,000
Retained earnings” 148,500 225,000

Total liabilities and owners’ equity $881,000 $970,000

¢ Cash dividends were paid at the rate of $1 per share in fiscal year 20X1 and $1.25
per share in fiscal year 20X2.



ANALYSIS OF FINANCIAL STATEMENTS AND CASH FLOW [CHAP. 2

Calculate the following items for Warford Corporation: () current ratio for fiscal years 20X1
and 20X2; (b) quick (acid-test) ratio for fiscal years 20X1 and 20X2; (¢) inventory turnover for
fiscal year 20X2; (d) return on assets for fiscal years 20X1 and 20X2; and (¢) percentage change in
sales, cost of goods sold, gross margin, and net income after taxes from fiscal year 20X1 to 20X2.
(CMA, adapted).

SOLUTION
te t
(a) Current ratio = w
current liabilities
$235,000
For 20X1: —__—1.
or 20 s132.500 77
$290,000
For 20X2: — =2,
or 20 s145,000 ~ >
current assets — inventories
b ick ratio =
®) Quick ratio current liabilities
$185,000
For 20X1: — =140
o $132,500
$210,000
For 20X2: — =145
or 20 $145,000
cost of goods sold
() Inventory turnover = ————
average inventory
1,902
For 20X2: ($50,0$60’9f $§(()),(())OO)/2 =29 times
(d) Return on assets = net income
$120.000 total assets
For 20X1: —— 7 =13.6Y
or 20 $881,500 &
$151,500
For 20X2: —— " —=15.6Y
o $970,000 %

(e)  Percent changes are as follows (in thousands of dollars):

Amounts
20X2 20X1 Percentage increase

Sales $3,000.0 $2,700.0 $300.0 1111
$2,700.0

Cost of goods sold $1,902.5 $1,720.0 $182.5 10.61
$1,720.0

Gross margin $1.097.5 $ 980.0 $117.5 11.99
$980.0 -

Net income after taxes $ 1515 $ 120.0 $31.5 26.95
$120.0

Financial Ratios. Ratio analysis is employed to gain insight into the financial character of a firm.
The calculation of ratios can often lead to a better understanding of a firm’s financial position
and performance. A specific ratio or a number of selected ratios can be calculated and used to
measure or evaluate a specific financial or operating characteristic of a firm. («) Identify and
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explain what financial characteristic of a firm would be measured by an analysis in which the
following four ratios were calculated: (1) current ratio; (2) acid-test ratio; (3) accounts receivable
turnover ratio; and (4) inventory turnover ratio. (b) Do the ratios in part (a) provide adequate
information to measure this characteristic or are additional data needed? If so, provide two
examples of other data that would be required. (¢) Identify and explain what specific character-
istic regarding a firm’s operations would be measured by an analysis in which the following three
ratios were calculated: (1) gross profit margin; (2) operating income margin; and (3) net income to
sales (profit margin). (d) Do these ratios provide adequate information to measure this charac-
teristic or are additional data needed? If so, provide two examples of other data that would be
required.

SOLUTION

(a) These four ratios are used to measure short-term liquidity and to evaluate the management of
net working capital of a firm, i.e., the ability to meet financial obligations in the near future.

(b) For a thorough analysis of the firm’s ability to meet its financial obligations in the near future,
we would also need to know the normal and/or industry standards for these ratios in order
to have a basis of comparison. In addition, we would need to know if any current assets
are pledged or restricted for any reason, if open lines of credit are available to the firm,
the firm’s credit rating, and any capital investment plans that might require an inordinate amount
of cash.

(¢) These three ratios are used to measure the profitability of a firm; respectively, each ratio relates sales
revenue with (1) the cost of goods or services sold; (2) the costs of operating the business, which
would include the cost of goods sold, the marketing expenses, the administrative expenses, and other
general operating expenses; and (3) the final net result of all the corporate financial activity for the
accounting period.

(d) These ratios do provide an indication of the firm’s profitability. However, to complete a thorough
analysis, it would be necessary to determine the return on investment, earnings per share, inventory
valuation methods, depreciation methods, and any nonrecurring items included in the statement.
In addition, data about the cost/volume/profit relationships would be useful. All this information
should be evaluated while considering industry averages, results of prior periods, and future
projections.

The Du Pont Formula and Return on Total Assets. Industry A has three companies whose income
statements and balance sheets are summarized below.

Company X Company Y Company Z
Sales $500,000 (d) (2)
Net income $ 25,000 $30,000 (h)
Total assets $100,000 (e) $250,000
Total asset turnover (a) f) 0.4
Profit margin (b) 0.4% 5%
Return on total assets (ROA) () 2% (@)

First supply the missing data in the table above. Then comment on the relative performance
of each company.

SOLUTION
sales $500,000 .
Total tt = = =5t
(@) otal asset turnover average total assets  $100,000 tmes
®) Profit margin — net income _ $25,000 50,

sales  $500,000
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net income

() ROA =
average total assets

If we multiply both the numerator and denominator by sales, we get

ROA — net income o sales
sales average total assets
= profit margin x total asset turnover
= 5% [from (b)] x 5 [from (a)] = 25%
¢
(d) Profit margin = NIt Income
sales
net income $30,000
Sales = — =———— =$7,500,000
ales profit margin 0.004 5
© ROA — net income
" average total assets
net income  $30,000
Average total assets = ROA — o002 — $1,500,000
1
N Total asset turnover = safes
average total assets
7,5
_ $7,500,000 [from (d)] — 5 times
$1,500,000 [from (e)]
1
(2) Total asset turnover = safes

average total assets
Sales = total asset turnover x average total assets
= 0.4 x $250,000 = $100,000
(h) Profit margin = net income
sales
Net income = profit margin x sales

= 5% x $100,000 [from (g)] = $5,000

(9) ROA = total asset turnover x profit margin
=0.4x 5% =2%
or
net income

- average total assets
_$5,000 [from (/)]

ROA

= 2%
$250,000 ’
Summarizing the results of («) through (i) gives:
Company X Company Y Company Z
Total asset turnover 5 times 5 times 0.4 times
Profit margin 5% 0.4% 5%
ROA 25% 2% 2%

Company X performed best. It appears that companies Y and Z are in trouble. Company Y turns over
its assets as often as company X, but Y’s margin on sales is much lower. Thus, company Y must work on
improving its margin. The following questions may be raised about company Y: Is the low margin due to
inefficiency? Is it due to excessive material, labor, or overhead, or all three?

Company Z, on the other hand, does just as well as company X in terms of profit margin but has a
much lower turnover of capital than X. Therefore, company Z should take a close look at its investments. Is
there too much tied up in inventories and receivables? Are there unused fixed assets? Is there idle cash sitting
around?
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2.19

2.20

ROA and ROE. The following ratios have been computed for Los Alamitos Company and are
compared with the industry averages:

Los Alamitos Industry
Return on total assets (ROA) 6.2% 6.0%
Return on common equity (ROE) 16.5% 8.5%

Comment on the comparison of the company to the industry.
SOLUTION

Los Alamitos Company shows a satisfactory return on total investment (6.20 percent versus 6 percent
for the industry). The company’s 16.5 percent return on common stockholders’ investment compares very
favorably with that of the industry (16.5 percent versus 8.5 percent). This higher-than-average return reflects
the firm’s above-average use of financial leverage. Through the favorable use of debt, the firm was able to
increase significantly the return earned on the stockholders’ investment which would favorably affect its
stock price.

Financial Statement Analysis and Loan Decision. The Konrath Company, a wholesaler in the
midwest, is considering extending credit to the Hawk Company, a retail chain operation that
has a number of stores in the midwest. The Konrath Company has had a gross margin of
approximately 60 percent in recent years and expects to have a similar gross margin on the
Hawk Company order, which is estimated at $2 million per year. The Hawk Company’s order
is approximately 15 percent of the Konrath Company’s present sales. Recent statements of the
Hawk Company are given below.

Hawk Company
Balance Sheet
(in Millions of Dollars)
As of December 31, 20X1, 20X2, and 20X3

20X1 20X2 20X3
ASSETS
Current assets
Cash $ 2.6 $ 1.8 $ 1.6
Government securities (cost) 0.4 0.2
Accounts and notes receivable (net) 8.0 8.5 8.5
Inventories 2.8 3.2 2.8
Prepaid assets 07 0.6 0.6
Total current assets $14.5 $14.3 $13.5
Property, plant, and equipment (net) 4.3 54 59
Total Assets §18.8 §19.7 19.4

LIABILITIES AND STOCKHOLDERS’ EQUITY

Liabilities
Current liabilities

Notes payable § 32 $ 3.7 § 42
Accounts payable 2.8 3.7 4.1
Accrued expenses and taxes 09 L1 1.0
Total current liabilities $ 6.9 $ 8.5 §93
Long-term debt, 6% ﬂ ﬂ ﬁ
Total liabilities $ 99 $10.5 $10.3
Stockholders’ equity 89 92 91
Total liabilities and stockholders’ equity $18.8 $19.7 §19.4
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Hawk Company
Income Statement
(in Millions of Dollars)
For the Years Ended December 31, 20X1, 20X2, and 20X3

20X1 20X2 20X3

Net sales $24.2 $24.5 $24.9
Cost of goods sold 169 172 _18.0
Gross margin $73 $73 $69
Selling expenses § 43 $ 44 $ 4.6
Administrative expenses 23 24 27
Total expenses $ 6.6 § 638 $73
Earning (loss) before taxes $ 0.7 $ 0.5 $(0.4)
Income taxes 03 02 _(0.2)
Net income $04 §03 $(0.2)

Hawk Company
Statement of Changes in Financial Positions
(in Millions of Dollars)
For the Years Ended December 31, 20X1, 20X2, and 20X3

20X1 20X2 20X3
Sources of funds
Net income (loss) $04 $0.3 $(0.2)
Depreciation 04 _ 05 05
Funds from operations $0.8 $0.8 §03
Sale of building 0.2
Sale of treasury stock _ _ 0.1 0.1
Total sources m w m
Uses of funds
Purchase of property, plant,
and equipment §1.2 §1.6 §1.0
Dividends 0.1 0.1
Retirement of long-term debt L 1.0 1.0
Total uses $1.3 $2.7 $2.0
Net increase (decrease) in net
working capital $(0.3 $(1.8 $(1.6

(a) Calculate for the year 20X3 the following ratios: (1) return on total assets; (2) acid-test ratio;
(3) profit margin; (4) current ratio; and (5) inventory turnover.

(b) As part of the analysis to determine whether or not Konrath should extend credit to Hawk,
assume the ratios below were calculated from Hawk Co. statements. For each ratio indicate
whether it is a favorable, unfavorable, or neutral statistic in the decision to grant Hawk
credit. Briefly explain your choice in each case.
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20X1 20X2 20X3
(1) Return on total assets 1.96% 1.12% (0.87)%
(2) Profit margin 1.69% 0.99% (0.69)%
(3) Acid-test ratio 1.73 1.36 1.19
(4) Current ratio 2.39 1.92 1.67
(5) Inventory turnover (times) 4.41 4.32 4.52
Equity relationships
Current liabilities 36.0% 43.0% 48.0%
Long-term liabilities 16.0 10.5 5.0
Shareholders’ equity 48.0 46.5 47.0
100.0% 100.0% 100.0%
Asset relationships
Current assets 77.0% 72.5% 69.5%
Property, plant, and equipments 23.0 27.5 30.5
100.0% 100.0% 100.0%

(¢) Would you grand credit to Hawk Co.? Support your answer with facts given in the
problem.

(d) What additional information, if any, would you want before making a final decision?
(CMA, adapted.)

SOLUTION
net income + interest expense —0.2 4 0.45¢
1 Ret total ts = = =0.01
@ @ cLurn on total assets average assets (19.7419.4)/2
(2.0 + 1.0) 0.06 .
% = $0.09 interest; 0.45 net of taxes.
@) Acid-test ratio — cash + accounts and rﬁotf:§ Teceivable (net) _ 1.6 +8.2 — 1.086
current liabilities 9.3
. ti —0.2
(3) Profit margin = fiet meome _ = —0.8%
sales 24.9
C)) Current ratio :w = 13—5 =1.45
current liabilities 9.3
t of goods sold 18.0
(5) Inventory t _ 8 = —6
fiventory turnovet average inventory (3.2 4 2.8)/2
() (1) The return on total assets is unfavorable. The rate is low and has been declining.

(@)
(©)

4)
©)

The profit margin is unfavorable. The rate is low and has been declining.

The acid-test ratio is favorable. The direction of change is unfavorable, but the ratio itself is
probably more than adequate.

The current ratio is unfavorable. The decline has been sharp and the ratio is probably too low.
The inventory turnover is neutral. Inventory turnover has been fairly constant, and we don’t
know enough about the business to determine if the turnover is adequate.
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The facts available from the problem are inadequate to make a final judgment; additional information
would be necessary. However, the facts given do not present a good overall picture of Hawk. The
company doesn’t appear to be in serious trouble at the moment, but most of the trends reflected in the
ratios are unfavorable. The company appears to be developing liquidity problems: cash and securities
are declining; inventories and plant and equipment are an increasing portion of the assets; and current
liabilities are an increasing portion of capital.

The operations of the company also show unfavorable trends: cost of goods sold is
increasing as a percentage of sales; administrative expenses are increasing as a percent sales; and if
we recognize that prices have risen, it appears that physical volume at Hawk might have actually
decreased.

On the basis of these observations and the fact that Hawk would be a very large customer (thus

a potentially large loss if the accounts became uncollectible), credit should be extended to Hawk only
under carefully controlled and monitored conditions.
For a final decision on whether to grant credit to Hawk, the additional information needed is:
quality of management of the Hawk Company, locations of the Hawk stores, current activities
of Hawk that have increased plant and equipment but not inventories, industry position
of the Hawk Company, credit rating of the Hawk Company, current economic conditions,
capacity of the Konrath Company to handle such a large single account, and normal ratios for the
industry.

Corporate and Economic Factors. What factors (¢) within the company and (b) within the
economy have affected and are likely to affect the degree of variability in the (1) earnings per
share; (2) dividends per share; and (3) market price per share of common stock?

SOLUTION

(a)

®)

Within the company
(1) Earnings

a. accounting policies

b. sales volume

¢. new product introduction
(2) Dividends

a. capital expenditure

b. stability of earnings

c. replacement of fixed assets
(3) Market price

a. management quality

b. growth in earnings

c. financial leverage
Economy
(1) Earnings

a. trend in economy

b. governmental regulation

c. labor relations
(2) Dividends

a. tax law

b. recessionary conditions
(3) Market price

a. investor confidence

b. cyclical charges
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2.22 Transactions and the Statement of Cash Flows. Classify each transaction in the first three columns
by its correct cash flow activity.

Type of activity

Operating |Investing | Financing

(a) Issued common stock for cash
(b) Purchased treasury stock

() Paid an account payable

(d) Declared a cash dividend

(e) Issued a bond payable

0] Purchased land

(&) Sold a machine at book value

SOLUTION
Operating | Investing | Financing

(a) Issued common stock for cash X
(b) Purchased treasury stock X

(o) Paid an account payable X

(d) Declared a cash dividend X
(e) Issued a bond payable X
)] Purchased land X

(2) Sold a machine at book value X

2.23  Activity Classification. Classify each of the following transactions as an operating activity, an
investing activity, or a financing activity. Also indicate whether the activity is a source of cash or a
use of cash.

A plant was sold for $550,000.

A profit of $75,000 was reported.

Long-term bonds were retired.

Cash dividends of $420,000 were paid.

Four hundred thousand share of preferred stock were sold.

A new high-tech robotics was purchased.

A long-term note payable was issued.

A 50 percent interest in a company was purchased.

e A T A R o

A loss for the year was reported.

_
e

Additional common stock was sold.
SOLUTION

Investing—source of cash
Operating—source of cash
Financing—use of cash
Financing—use of cash
Financing—source of cash
Investing—use of cash
Financing—source of cash
Investing—use of cash
Operating—use of cash
Financing—source of cash

H
COXANIUN R LD =



62 ANALYSIS OF FINANCIAL STATEMENTS AND CASH FLOW [CHAP. 2

2.24 Statement Analysis of Financial Position. The financial statements for XYZ Company for the
years 20X 1 and 20X2 are given below.

XYZ Company
Balance Sheet
December 31, 20X1 and 20X2

20X2 20X1
ASSETS
Current assets
Cash $ 200 § 500
Accounts receivable 600 300
Inventory __ 600 __700
Total current assets $1,400 $1,150
Fixed assets
Plant and equipment $ 900 $ 700
Less: Accumulated depreciation _(200) _(150)
Net fixed assets $ 700 $ 550
Long-term investments $ 300 $ 400
Total assets $2.400 $2,100
LIABILITIES AND
STOCKHOLDERS’ EQUITY
Current liabilities
Accounts payable $ 800 $ 400
Taxes payable 50 __100
Total current liabilities $ 850 $ 500
Bonds payable § 150 $ 500
Stockholders’ equity
Capital stock $ 800 $ 700
Retained earnings __ 600 400
Total stockholders’ equity $1,400 $1,100
Total liabilities and
stockholders’ equity $2,400 $2,100

XYZ Company
Income Statement
For the Years Ended December 31, 20X2

Sales $900
Cost of goods sold 200
Gross margin $700
Operating expenses
Selling expense $100
Administrative expense 150
Depreciation expense 50
Total expenses 300

Net income $400
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XYZ Company
Statement of Retained Earnings
For the Year Ended December 31, 20X2

Retained earnings, December 31, 20X1 $400
Add: Net income ﬂ

$800
Deduct: Dividends paid 200
Retained earnings, December 31, 20X2 $600

Prepare (a) the statement of changes in financial position on a net working capital basis, and
(h) the statement of changes in financial position on a cash basis with percentages. (c) Briefly
summarize your findings.

SOLUTION
(a) XYZ Company
Statement of Changes in Financial Position
For the Year Ended December 31, 20X2
Sources of net working capital
From operations
Net income $ 400
Add: Depreciation 50
Total funds from operations $ 450
From sale of long-term investments 100
From sale of capital stock 100
Total sources $ 650
Uses of net working capital
To pay dividends $ 200
To purchase plant and equipments 200
To retire bonds payable 350
Total uses $ 750
Decrease in net working capital §(100
(b) XYZ Company
Statement of Changes in Financial Position (Cash Basis)
For the Year Ended December 31, 20X2
Dollars Percentage
Sources
From operations
Net income $ 400 34.78%
Depreciation 50 4.35
Decrease in inventory 100 8.7
Increase in accounts payable 400 34.78
From sale of long-term investments 100 8.7
From sale of capital stock 100 8.7

Total sources $1,150 100.00%
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Uses

Increase in accounts receivable $ 300 27.27%

Decrease in taxes payable 50 4.55

Payment of dividends 200 18.18

Purchase plant and equipment 200 18.18

Retire bonds payable 350 31.82
Total uses $1,100 100.00%

Increase in cash $ 50

(¢)  Major sources for the XYZ Company during 20X2 were internal (39.13 percent) and an increase
in accounts payable (34.78 percent). External sources accounted for 17.4 percent of XYZ’s funds
through the sale of long-term investments and capital stock. The largest uses of funds were for the
retirement of long-term bonds (31.82 percent) and an increase in accounts receivable (27.27 percent).
There were also additions to plant and equipment (18.18 percent).

2.25 Statement of Changes in Financial Position. The consolidated balance sheets for CSULB
Seasonal Products, Inc., at the beginning and end of 20X1 are presented below (in millions of

dollars).
January 1, December 31,
20X1 20X1
ASSETS
Cash $ 12 § 9
Accounts receivable 14 24
Inventories 4 12
Total current assets W m
Gross fixed assets $120 $145
Less: Accumulated depreciation 45 55
Net fixed assets $ 75 $ 90
Total assets E @
LIABILITIES AND EQUITY
Accounts payable $ 14 § 11
Notes payable 10 10
Long-term debt 10 25
Common stock 30 30
Retained earnings 41 59
Total liabilities and equity $105 $135

CSULB earned $20 million after taxes during the year and paid cash dividends of $2 million.
The annual depreciation expense during 20X1 was $10 million. The company purchased $25
million of fixed assets.

(a) Add source and use column to the balance sheet; (b) prepare a statement of changes in
financial position on the cash basis, and include percentage computations; and (¢) summarize
your findings.
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SOLUTION
(a)

ASSETS

Cash

Accounts receivables

Inventories
Total current assets

Gross fixed assets

Less: Accumulated depreciation
Net fixed assets

Total Assets

LIABILITIES AND EQUITY
Accounts payable

Notes payable

Long-term debt

Common stock

Retained earnings

Total liabilities and equity

(b)

Sources
From operations
Net income
Depreciation

CSULB Seasonal Products

Balance Sheet

(in Millions of Dollars)

January 1, 20X1

§ 12
14

ANALYSIS OF FINANCIAL STATEMENTS AND CASH FLOW

December 31, 20X1

CSULB Seasonal Products
Statement of Changes in Financial Position

Issuance of long-term debt

Total sources
Uses

Pay cash dividends

Increase in accounts receivable

Increase in inventories

Decrease in accounts payable

Purchase of fixed assets

Total uses

Decrease in cash

Millions of
Dollars

$20

$§ 9
24
12

L LA
—
[ B N N
W | D

&
O
(=)

&
—_
|95
(9]

Percentage
of Total

44.44%,
22.22
33.33

100.00%

4.17%
20.83
16.67

6.25
52.08

100.00%

Source

$3

10

65

Use

§10

25

(¢)  Most of CSULB’s funds were obtained from operations (over 66 percent) along with a relatively large
amount of long-term debt (about 33 percent). CSULB allocated these funds primarily to the purchase
of fixed assets (52.08 percent), accounts receivable (20.83 percent), and inventories (16.67 percent). It is
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important to realize that the company does not have an optimal mix of financing since a relatively
large portion of long-term debt went toward the purchase of short-term assets, namely accounts
receivable and inventories. Furthermore, since the company’s sales are seasonal, it could end
up with rather costly excess cash on hand if the additional investment in inventories and accounts

receivable is not needed.

2.26 Adjustments to Net Income. Indicate whether each of the events described below will be added
to or deducted from net income in order to compute cash flow from operations.

Gain on sale of an asset

Depreciation expense

Uncollectible accounts exp
Decrease in wages payable

Increase in inventory

S AR O S

Amortization of a patent

SOLUTION

Deducted from
Deducted from
Added to
Added to
Added to
Added to
Deducted from
Deducted from
Added to

AR SR Bl

2.27 Statement of Cash Flows. Acme Manufacturing has provided the following financial statements:

Increase in accounts receivable

Decrease in prepaid insurance

Increase in accounts payable

€nse

Acme Manufacturing
Comparative Balance Sheets
For the years Ended December 31, 20X4 and 20X5

ASSETS

Cash
Accounts receivable
Inventories
Plant and equipment

Accumulated depreciation

Land

Total assets

*  Beginning equipment
Purchases
Less sales

Ending equipment

$1,000,000
250,000

(225,000)
$1,025,000

20X4 20X5
$ 112,500 $ 350,000
350,000 281,250
125,000 150,000

1,000,000 1,025,000%
(500,000) (525,000)
500,000 718,750
$1,587.500 $2,000,000
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LIABILITIES AND EQUITY
Accounts Payable

Mortgage payable

Common Stock

Contributed capital in excess of par
Retained earnings

Total liabilities and equity

Income Statement
For the years Ended December 31, 20X5

Revenues

Gain on sale of equipment
Less: Cost of goods sold
Less: Depreciation expense
Less: Interest expense

Net income

Other information:

ANALYSIS OF FINANCIAL STATEMENTS AND CASH FLOW

$ 300,000 $ 237,500
- 250,000
75,000 75,000
300,000 300,000
912,500 1,137,500
$1,587.500 $2.000,000

$1,200,000

50,000

(640,000)

(125,000)

(35,000)

$_450.000

67

(a) Equipment with a book value of $125,000 was sold for $175,000 (original cost was $225,000).

() Dividends of $225,000 were declared and paid.

Prepare a statement of cash flows.

SOLUTION

Acme Manufacturing
Statement of Cash Flows

For the Year Ended December 31, 20X5

CASH FLOWS FROM
OPERATING ACTIVITIES:

Net income

Add (deduct) adjusting items:
Gain on sale of equipment
Decrease in accounts receivable
Increase in inventory
Depreciation expense
Decrease in accounts payable

Net Operating Cash

CASH FLOWS FROM
INVESTING ACTIVITIES:

Sale of equipment

Purchase of equipment

Purchase of land

Net cash from investing activities

$450,000

(50,000)
68,750
(25,000)
125,000

(62,500)

$175,000
(250,000)

(218,750)

$506,250

(293,750)
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CASH FLOWS FROM
FINANCING ACTIVITIES:

Mortgage received $250,000
Dividends (225,000)
Net cash from financing activities 25,000
Net increase in cash $237,500

2.28 Financial Analysis. Motel Enterprises operates and owns many motels throughout the United
States. The company has expanded rapidly over the past few years, and company officers are
concerned that they may have overexpanded.

The following financial statements have been supplied by the controller of Motel Enterprises.

Motel Enterprises Income Statement
(in Thousands of Dollars)
For the Years Ending October 31, 20X1 and 20X2

(Unaudited)

20X1 20X2
Revenue $1,920 $2,230

Cost and expenses
Direct room and related services $ 350 $ 400
Direct food and beverage 640 470
General and administrative 250 302
Advertising 44 57
Repairs and maintenance 82 106
Interest expense 220 280
Depreciation 95 120
Lease payment 3 __ 100
Total costs and expenses $1,754 $2,105
Income before taxes $ 166 $ 125
Provision for income tax 4 25
Net income § 124 $ 100

Motel Enterprises Balance Sheet
(for Thousands of Dollars)
As of October 31, 20X1 and 20X2

( Unaudited)
20X1 20X2
ASSETS

Current assets
Cash $ 125 $ 100
Accounts receivable (net) 200 250
Inventory 50 60
Other 5 5
Total current assets $ 380 $ 415
Long-term assets $ 710 § 605

Property and equipment
Building and equipment (net) $2,540 $3,350
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(@)

(b)

SOLUTION

(a)
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Land
Construction in progress
Total property and equipment
Other assets

Total assets

LIABILITIES AND
STOCKHOLDERS’ EQUITY

Liabilities
Current liabilities
Accounts payable
Accrued liabilities
Notes payable to bank
Current portion of long-term notes
Total current liabilities
Long-term debt
Long-term notes
Subordinated debentures
Total long-term debt
Total liabilities
Stockholders’ equity
Common stock ($1 par)
Paid-in capital in excess of par

Net unrealized loss on long-term
investments

Retained earnings
Total stockholders’ equity

Total liabilities and stockholders’
equity

410
__ 40
$3,400
§ 110

$4,600

$30
190

10

50

§ 280

$2,325

800
3,125
$3.405

§ 300
730

165
$1,195

$4.,600

370
150
$3,870
$ 110
$5.000

190
30
80
$ 340

§2,785

800
§$3,585
$3,925

§ 300
730

(105)
150
$1,075

$5,000
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Compute the following ratios for 20X1 and 20X2: (1) debt/equity ratio; (2) times interest
earned; (3) return on total assets; (4) current ratio; (5) return on common stock equity; and
(6) accounts receivable turnover.

Evaluate the financial condition based on the trend analysis. (CMA, adapted.)

1.

Debt/equity ratio =

$280

total liabilities
stockholders’ equity

For 20X1: :?322 =
3,925
For 20X2: ;:195 =32
Times interest earned = %
For 20X1: z;—ig =17
For 20X2: 50 =18
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(b)
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3. Return on total assets = net income
average total assets
$124
For 20X1: —— =279
or 20 $4.600 7%
$100
For 20X2: =2.19
o (54,600 + $5,000)2 ~ =17
. current assets
4. Current ratio = ——k——
current liabilties
$380
For 20X1: —— =1.36
or 20 $280
$415
For 20X2: — =1.22
or $340
. earnings available to common stockholders
5. Return on common stock equity = S -
average stockholders’ equity
124
For 20X1 estimated: —$$1’195 =10.4%
$100
For 20X2: = 8.89
or 20 LIS 51,0752 o8%
6. Accounts receivable turnover = net credit sales -
average accounts receivable
1,920
For 20X1 estimated: ET = 9.6 (every 38 days)
$2,230
For 20X2: —($200 +$250)/2 9.91 (every 37 days)

Based on the trend analysis for 20X1 and 20X2, the company’s financial condition has deteriorated
to some degree in this period, and there is going to be a serious liquidity problem as is evidenced by
the decline in the current ratio and the decline of net working capital.

In addition, the company’s interest coverage has declined and large amounts of debt are coming
due in the near future. The statement of changes in financial position shows that a large portion of
capital expenditures were financed through long-term debt.
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Financial Forecasting, Planning, and Budgeting

3.1 FINANCIAL FORECASTING

Financial forecasting, an essential element of planning, is the basis for budgeting activities and
estimating future financing needs. Financial forecasts begin with forecasting sales and their related
expenses. The basic steps involved in projecting financing needs are:

1.

4.

Project the firm’s sales. Most other forecasts (budgets) follow the sales forecast. The statistical
methods of forecasting sales include:

(a) Time-series analysis
(b) Exponential smoothing
(¢) Regression analysis

(d) Box—Jenkins method

(These methods are discussed in other disciplines such as managerial economics and statistics
and are not covered here.)

Project variables such as expenses.

Estimate the level of investment in current and fixed assets that is required to support the
projected sales.

Calculate the firm’s financing needs.

3.2 PERCENT-OF-SALES METHOD OF FINANCIAL FORECASTING

When constructing a financial forecast, the sales forecast is used traditionally to estimate various
expenses, assets, and liabilities. The most widely used method for making these projections is the percent-
of-sales method, in which the various expenses, assets, and liabilities for a future period are estimated
as a percentage of sales. These percentages, together with the projected sales, are then used to construct
pro forma (planned or projected) balance sheets.

The calculations for a pro forma balance sheet are as follows:

1.

Express balance sheet items that vary directly with sales as a percentage of sales. Any item that
does not vary directly with sales (such as long-term debt) is designated not applicable (n.a.).

Multiply the percentages determined in step 1 by the sales projected to obtain the amounts for
the future period.

Where no percentage applies (such as for long-term debt, common stock, and capital surplus),
simply insert the figures from the present balance sheet in the column for the future period.

Compute the projected retained earnings as follows:

Projected retained earnings = present retained earnings
+ projected net income — cash dividends paid

(You will need to know the percentage of sales that constitutes net income and the dividend
payout ratio.)

Sum the asset accounts to obtain a total projected assets figure. Then add the projected liabilities
and equity accounts to determine the total financing provided. Since liability plus equity must
balance the assets when totaled, any difference is a shortfall, which is the amount of external
financing needed.

71

Copyright © 2007, 1998, 1986 by The McGraw-Hill Companies, Inc. Click here for terms of use.



72 FINANCIAL FORECASTING, PLANNING, AND BUDGETING

[CHAP. 3

EXAMPLE 3.1 For the following pro forma balance sheet, net income is assumed to be 5 percent of sales and the

dividend payout ratio is 4 percent.

Present
(20X1)
ASSETS
Current assets $2.0
Fixed assets 4.0
Total assets @

LIABILITIES AND
STOCKHOLDER’S EQUITY

Current liabilities $2.0
Long-term debt 2.5

Total liabilities $4.5
Common stock $0.1
Capital surplus 0.2
Retained earnings 1.2

Total equity $1.5

Total liabilities and
stockholders’ equity 6.0

“ Not applicable (n.a.). These figures are assumed not to vary with sales.

Pro Forma Balance Sheet
(in Millions of Dollars)

Percentage of Sales
(20X1 Sales = $20)

10%
20%

10%

n.a.“

n.a.

n.a.

Projected

(20X2 Sales = $24)

$24 x 10% = $2.4
48
572

$2.4

? 20X2 retained earning =20X1 retained earnings + projected net income — cash dividends paid
= §$1.2 + 5%($24) — 40%][5%($24)]

=812+ 8$1.2—-50.48 = $2.4—50.48 =$1.92

¢ External financing needed = projected total assets — (projected total liabilities + projected equity)

=87.2—(%4.9 + §2.22) = §7.2 - §7.12 = $0.08

Total financing
provided

External financing
needed

Total

Although the forecast of additional funds required can be made by setting up pro forma balance sheets as
described in Example 3.1, it is often easier to use the following simple formula:

external
funds =
needed

A

S

required
increase | —

in assets

increase in
— | retained

earnings

EFN:(—)AS - <%>AS —  (PM)(PS)(1 — d)

where EFN = external funds needed

A/S = assets that increase spontaneously with sales as a percentage of sales
L/S = liabilities that increase spontaneously with sales as a percentage of sales

AS = change in sales
PM = profit margin on sales
PS = projected sales

d = dividend payout ratio
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EXAMPLE 3.2 From Example 3.1:
A $6

B — 0
S 520 30%
_$2_ o
S_$20_10A)

AS =324 —$20 = $4
PM = 5% on sales
PS = §24
d=40%

Inserting these figures into the formula, we get

EFN = (%)AS — (%)AS — (PM)(PS)(1 —d)

= 0.3(S4) — 0.1(54) — (0.05)($24)(1 — 0.4)
=$1.2 — $0.4 — $0.72 = $0.08

The $80,000 in external financing can be raised by issuing notes payable, bonds, or stocks, singly or in
combination.

One important limitation of the percent-of-sales method is that the firm is assumed to be operating
at full capacity. On the basis of this assumption, the firm does not have sufficient productive capacity to
absorb projected increases in sales and thus requires an additional investment in assets.

The major advantage of the percent-of-sales method of financial forecasting is that it is simple and
inexpensive to use. To obtain a more precise projection of the firm’s future financing needs, however, the
preparation of a cash budget is required (see the following sections).

3.3 THE BUDGET, OR FINANCIAL PLAN

A company’s annual financial plan is called a budget. The budget is a set of formal (written)
statements of management’s expectations regarding sales, expenses, production volume, and various
financial transactions of the firm for the coming period. Simply put, a budget is a set of pro forma
statements about the company’s finances and operations. A budget is a tool for both planning and
control. At the beginning of the period, the budget is a plan or standard; at the end of the period, it
serves as a control device to help management measure the firm’s performance against the plan so that
future performance may be improved.

3.4 THE STRUCTURE OF THE BUDGET

The budget is classified broadly into two categories: the operational budget, which reflects the results
of operating decisions; and the financial budget, which reflects the financial decisions of the firm.
The operating budget consists of:

1. Sales budget, including a computation of expected cash receipts

Production budget

Ending inventory budget

Direct materials budget, including a computation of expected cash disbursements for materials
Direct labor budget

Factory overhead budget

Selling and administrative expense budget

e A A o

Pro forma income statement
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The financial budget consists of:
1. Cash budget
2. Pro forma balance sheet
The major steps in preparing the budget are:
Prepare a sales forecast
Determine production volume
Estimate manufacturing costs and operating expenses
Determine cash flow and other financial effects

Al

Formulate projected financial statements

Follow the illustration of the Johnson Company (Examples 3.3 to 3.12), a manufacturer of a single
product, as its annual budget is created for the year 20X2. The company develops its budget on a
quarterly basis. The example will highlight the variable cost—fixed cost breakdown throughout.

The Sales Budget

The sales budget is the starting point in preparing the operating budget, since estimated sales volume
influences almost all other items appearing throughout the annual budget. The sales budget gives the
quantity of each product expected to be sold. (For the Johnson Company, there is only one product.)
Basically, there are three ways of making estimates for the sales budget:

1. Make a statistical forecast (using any one or a combination of the methods mentioned in Section
3.1) on the basis of an analysis of general business conditions, market conditions, product
growth curves, etc.

2. Make an internal estimate by collecting the opinions of executives and sales staff.

3. Analyze the various factors that affect sales revenue and then predict the future behavior of each
of those factors.

After sales volume has been estimated, the sales budget is constructed by multiplying the estimated
number of units by the expected unit price. Generally, the sales budget includes a computation
of cash collections anticipated from credit sales, which will be used later for cash budgeting.
See Example 3.3.

EXAMPLE 3.3 Assume that of each quarter’s sales, 70 percent is collected in the first quarter of the sale; 28 percent
is collected in the following quarter; and 2 percent is uncollectible.

The Johnson Company
Sales Budget
For the Year Ended December 31, 20X2

Quarter
1 2 3 4 Total
Expected sales in units 800 700 900 800 3,200
Unit sales price ($) x 80 x 80 x 80 x 80 x 80

Total sales $64.000 $56.,000 $72,000 $64.,000 $256.000
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Schedule of Expected Cash Collections

Quarter
1 2 3 4 Total
Accounts receivable, $ 9,500 $ 9,500
December 31, 20X1
Ist-quarter sales ($64,000) 44,300 $17,920° 62,720
2nd-quarter sales ($56,000) 39,200 $15,680 54,880
3rd-quarter sales ($72,000) 50,400 $20,160 70,560
4th-quarter sales ($64,000) 44,800 44,800
Total cash collections $54.300 $57.120 $66,080 $64,960 $242.460

“ $64,000 x 0.70 = $44,800
b $64,000 x 0.28 = $17,920

The Production Budget

After sales are budgeted, the production budget can be determined. The number of units expected to
be manufactured to meet budgeted sales and inventory is set forth. The expected volume of production is
determined by subtracting the estimated inventory at the beginning of the period from the sum of units
to be sold plus desired ending inventory. See Example 3.4.

EXAMPLE 3.4 Assume that ending inventory is 10 percent of the next quarter’s sales and that the ending
inventory for the fourth quarter is 100 units.

The Johnson Company
Production Budget
For the Year Ended December 31, 20X2

Quarter
1 2 3 4 Total
Planned sales (Example 3.3) 800 700 900 800 3,200
Desired ending inventory 70 90 80 100 100
Total needs 870 790 980 900 3,300
Less beginning inventory” 80 70 90 80 80
Units to be produced 790 720 890 820 3,220

“ The same amount as the previous quarter’s ending inventory.

The Direct Materials Budget

When the level of production has been computed, a direct materials budget is constructed
to show how much material will be required and how much of it must be purchased to meet
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production requirements. The purchase will depend on both expected usage of materials and inventory
levels. The formula for computing the purchase is

amount of materials materials needed desired ending beginning
to be purchased = | for production + | material inventory | — | material inventory
in units in units in units in units

The direct materials budget is usually accompanied by a computation of expected cash payments for the
purchased materials.

EXAMPLE 3.5 Assume that ending inventory is 10 percent of the next quarter’s production needs; the ending
materials inventory for the fourth quarter is 250 units; and 50 percent of each quarter’s purchases are paid in that
quarter, with the remainder being paid in the following quarter. Also, 3 pounds of materials are needed per unit of
product at a cost of $2 per pound.

The Johnson Company
Direct Material Budget
For the Year Ended December 31, 20X2

Quarter
1 2 3 4 Total
Units to be produced (Example 3.4) 790 720 890 820 3,220
Material needs per unit (pounds) x3 x3 x3 x3 x3
Material needs for production 2,370 2,160 2,670 2,460 9,660
Desired ending inventory of materials 216 267 246 250 250
Total needs 2,586 2,427 2,916 2,710 9,910
Less: Beginning inventory of materials® 237 216 267 246 237
Materials to be purchased 2,349 2,211 2,649 2,464 9,673
Unit price ($) x2 x2 x2 x2 x2
Purchase cost $4,698 $4.422 $5,298 $4,928 $19,346

Schedule of Expected Cash Disbursements

Accounts payable,

December 31, 20X1 $2,200 $2,200
Ist-quarter purchases ($4,698) 2,349 $2,349 4,698
2nd-quarter purchases ($4,422) 2,211 $2,211 4,422
3rd-quarter purchases ($5,298) 2,469 $2.,649 5,298
4th-quarter purchases ($4,928) L L L 2464 2,464
Total disbursements $4,549 $4.560 $4.860 $5,113 $19,082

¢ The same amount as the prior quarter’s ending inventory.

The Direct Labor Budget

The production budget also provides the starting point for the preparation of the direct labor cost
budget. The direct labor hours necessary to meet production requirements multiplied by the estimated
hourly rate yields the total direct labor cost.
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EXAMPLE 3.6 Assume that 5 hours of labor are required per unit of product and that the hourly rate is $5.

The Johnson Company
Direct Labor Budget
For the Year Ended December 31, 20X2

Quarter
1 2 3 4 Total
Units to be produced (Example 3.4) 790 720 890 820 3,220
Direct labor hours per unit x5 x5 x5 x5 x5
Total hours 3,950 3,600 4,450 4,100 16,100
Direct labor cost per hour (§) x5 x5 x5 x5 x5
Total direct labor cost $19,750 $18,000 $22.250 $20,500 $80,500

The Factory Overhead Budget

The factory overhead budget is a schedule of all manufacturing costs other than direct materials and
direct labor. Using the contribution approach to budgeting requires the development of a predetermined
overhead rate for the variable portion of the factory overhead. In developing the cash budget, remember
that depreciation does not entail a cash outlay and therefore must be deducted from the total factory
overhead in computing cash disbursements for factory overhead.

EXAMPLE 3.7 For the following factory overhead budget, assume that:
1. Total factory overhead is budgeted at $6,000 per quarter plus $2 per hour of direct labor.
2. Depreciation expenses are $3,250 per quarter.

3. All overhead costs involving cash outlays are paid in the quarter in which they are incurred.

The Johnson Company
Factory Overhead Budget
For the Year Ended December 31, 20X2

Quarter
1 2 3 4 Total

Budgeted direct labor hours

(Example 3.6) 3,950 3,600 4,450 4,100 16,100
Variable overhead rate ($) x2 x2 x2 x2 x2
Variable overhead budgeted $ 7,900 $ 7,200 $ 8,900 $ 8,200 $32,000
Fixed overhead budgeted 6,000 6,000 6,000 6,000 24,000
Total budgeted overhead $13,900 $13,200 $14,900 $14,200 $56,200
Less: Depreciation 3,250 3,250 3,250 3,250 13,000
Cash disbursements for overhead $10,650 $ 9,950 $11,650 $10,950 $43,200

The Ending Inventory Budget

The ending inventory budget provides the information required for constructing budgeted financial
statements. First, it is useful for computing the cost of goods sold on the budgeted income statement.
Second, it gives the dollar value of the ending materials and finished goods inventory that will appear on
the budgeted balance sheet.



78 FINANCIAL FORECASTING, PLANNING, AND BUDGETING [CHAP. 3

EXAMPLE 3.8 For the ending inventory budget, we first need to compute the unit variable cost for finished goods,

as follows:
Units Cost Units Total
Direct materials $2 3 pounds $6
Direct labor $5 5 hours 25
Variable overhead $2 5 hours 10
Total variable manufacturing cost $41

The Johnson Company
Ending Inventory Budget
For the Year Ended December 31, 20X2

Ending Inventory

Units Unit Costs Total
Direct materials 250 pounds $2 $500
Finished goods 100 units $41 $4,100

The Selling and Administrative Expense Budget

The selling and administrative expense budget lists the operating expenses involved in selling the
products and in managing the business.

EXAMPLE 3.9 The variable selling and administrative expenses amount of $4 per unit of sale, including commis-
sions, shipping, and supplies; expenses are paid in the same quarter in which they are incurred, with the exception of
$1,200 in income tax, which is paid in the third quarter.

The Johnson Company
Selling and Administrative Expense Budget
For the Year Ended December 31, 20X2

Quarter
1 2 3 4 Total
Expected sales in units 800 700 900 800 3,200
Variable selling and administrative expense per unit ($) x4 x4 x4 x4 x4
Budgeted variable expense $ 3,200 $ 2,800 $ 3,600 $ 3,200 $12,800
Fixed selling and administrative expenses
Advertising 1,100 1,100 1,100 1,100 4,400
Insurance 2,800 2,800
Office salaries 8,500 8,500 8,500 8,500 34,000
Rent 350 350 350 350 1,400
Taxes 1,200 1,200
Total budgeted selling and administrative expenses $15,950 $12,750 $14,750 $13,150 $56,600

The Cash Budget

The cash budget is prepared in order to forecast the firm’s future financial needs. It is also a tool for
cash planning and control. Because the cash budget details the expected cash receipts and disbursements
for a designated time period, it helps avoid the problem of either having idle cash on hand or suffering a
cash shortage. However, if a cash shortage is experienced, the cash budget indicates whether the shortage
is temporary or permanent, that is, whether short-term or long-term borrowing is needed.
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The cash budget typically consists of four major sections:
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1. The receipts section, which gives the beginning cash balance, cash collections from customers,

and other receipts

The disbursements section, which shows all cash payments made, listed by purpose

The cash surplus or deficit section, which simply shows the difference between the cash receipts
section and the cash disbursements section

4. The financing section, which provides a detailed account of the borrowings and repayments
expected during the budget period

EXAMPLE 3.10 For this example, assume the following:

1. The company desires to maintain a $5,000 minimum cash balance at the end of each quarter.

2. All borrowing and repayment must be in multiples of $500 at an interest rate of 10 percent per annum.
Interest is computed and paid as the principal is repaid. Borrowing takes place at the beginning and
repayments at the end of each quarter.

The cash balance at the beginning of the first quarter is $10,000.

4. A sum of $24,300 is to be paid in the second quarter for machinery purchases.

Income tax of $4,000 is paid in the first quarter.

Cash balance, beginning
Add receipts
Collection from customers
Total cash available
Less disbursements
Direct materials
Direct labor
Factory overhead
Selling and administrative
Machinery purchase
Income tax
Total disbursements
Cash surplus (deficit)
Financing
Borrowing
Repayment
Interest
Total financing

Cash balance, ending

The Johnson Company

Cash Budget
For the Year Ended December 31, 20X2

Quarter

From Example 1 2 3 4 Total
Given $10,000 § 9,401 § 5,461 § 9,106 $ 10,000
3.3 54,300 57,120 66,080 64,960 242,460
$64,300 $66,521 $71,541 $74,066 $252,460
3.5 $ 4,549 § 4,560 § 4,860 $ 5,113 § 19,082
3.6 19,750 18,000 22,250 20,500 80,500
3.7 10,650 9,950 11,650 10,950 43,200
3.9 15,950 12,750 14,750 13,150 56,600
Given 24,300 24,300
Given 4,000 4,000
$54,899 $69,560 §53,510 $49,713 $227,682
$ 9,401 $(3,039) $18,031 $24,353 $ 24,778
$ 8,500 $ 8,500
(8,500) (8,500)
(425) (425)
$ 8,500 §$ (8,925) $ (425

$ 9,401 § 5,461 § 9,106 $24,353 $ 24,353

The Budgeted Income Statement

The budgeted income statement summarizes the various component projections of revenue and
expenses for the budgeting period. For control purposes, the budget can be divided into quarters, for
example, depending on the need.
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EXAMPLE 3.11

The Johnson Company
Budgeted Income Statement
For the Year Ended December 31, 20X2

From
Example
Sales (3,200 units @ $80) 3.3
Less: Variable expenses
Variable cost of goods sold (3,200 units @ $41) 3.8 $131,200
Variable selling and administrative 3.9 12,800
Contribution margin
Less: Fixed expenses
Factory overhead 3.7 $ 24,000
Selling and administrative 3.9 43,800
Net operating income
Less: Interest expense 3.10

Net income before taxes
Less: Income taxes (20%)

Net income

The Budgeted Balance Sheet

[CHAP. 3

$256,000

144,000
$112,000

67,800

§ 44,200
425

§ 43,775
8,755

§ 35,020

The budgeted balance sheet is developed by beginning with the balance sheet for the year just ended
and adjusting it, using all the activities that are expected to take place during the budget period. Some of
the reasons why the budgeted balance sheet must be prepared are:

To disclose any potentially unfavorable financial conditions

To serve as a final check on the mathematical accuracy of all the other budgets

1
2
3. To help management perform a variety of ratio calculations
4

To highlight future resources and obligations

EXAMPLE 3.12

ASSETS

Current assets
Cash
Accounts receivable
Materials inventory
Finished goods inventory

Fixed assets
Land
Building and equipment
Accumulated depreciation

Total assets

The Johnson Company
Balance sheet
For the Year Ended December 31, 20X1

LIABILITIES AND
STOCKHOLDERS’ EQUITY

Current liabilities

$ 10,000 Accounts payable
9,500 Income tax payable
474 Stockholders’ equity
3,280 Common stock, no par
$ 23,254 Retained earnings
$ 50,000
100,000
(60,000)
$ 90,000

$113,254 Total liabilities and stockholders’ equity

§ 2,200
4,000

70,000
37,054

$113,254
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The Johnson Company
Budgeted Balance sheet
For the Year Ended December 31, 20X2

ASSETS LIABILITIES AND
STOCKHOLDERS’ EQUITY
Current assets Current liabilities
Cash $ 24,353 Account payable $ 2,464°
Accounts receivable 23,040" Income tax payable 8,755"
Materials inventory 500¢
Finished goods inventory 4,100¢ Stockholders’ equity
$ 51,993 Common stock, no par 70,000’
Retained earnings 72,074
Fixed assets
Land $ 50,0007
Buildings and equipment 124,300°¢
Accumulated depreciation (73,000)
$101,300
Total assets $153,293 Total liabilities and stockholders’ equity $153,293

“ From Example 3.10 (cash budget).
® From Example 3.3 (sales budget).
Accounts receivable = Beginning balance + sales — receipts
= $9,500 + $256,000 — $242,460 = $23,040

¢ From Example 3.8 (ending inventory budget).
4 Unchanged from 20X1 balance sheet.
¢ $100,000 (from 20X1 balance sheet) + $24,300 (from Example 3.10) = $124,300
/$60,000 (from 20X1 balance sheet) + $13,000 (from Example 3.7) = $73,000
¢ Accounts payable = beginning balance + purchase cost —disbursements for materials
= $2,200 + $19,346 (Example 3.5) — $19,082 (Example 3.5) = $2,464
or 50% of 4th-quarter purchase = 50% ($4,928) = $2,464.
" From Example 3.11 (budgeted income statement).
 Unchanged from 20X1 balance sheet.
7 $37,054 (from 20X 1 balance sheet) + $35,020 (from net income, Example 3.11) = $72,074

3.5 A SHORTCUT APPROACH TO FORMULATING THE BUDGET

Examples 3.3 to 3.12 show a detailed procedure for formulating a budget. However, in practice a
shortcut approach to budgeting is quite common and may be summarized as follows:

1. A pro forma income statement is developed using past percentage relationships between
relevant expense and cost items and the firm’s sales. These percentages are then applied to
the firm’s forecasted sales. This is a version of the percent-of-sales method discussed in
Section 3.2.

2. A pro forma balance sheet is estimated by determining the desired level of certain balance sheet
items, then making additional financing conform to those desired figures. The remaining items,
thus, are estimated to make the balance sheet balance.

There are two basic assumptions underlying this approach:
1. The firm’s past financial condition is an accurate predictor of its future condition.

2. The value of certain variables such as cash, inventory, and accounts receivable can be forced to
take on specified desired values.
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3.6 COMPUTER-BASED MODELS FOR FINANCIAL PLANNING AND BUDGETING

More and more companies are developing computer-based quantitative models for constructing
a profit planning budget. The models help managerial decision makers answer a variety of what-if
questions. The resultant calculations provide a basis for choice among alternatives under conditions
of uncertainty. There are primarily two approaches to modeling the corporate budgeting process:
simulation and optimization.

10.

11.

12.

13.

14.

15.

Review Questions

an essential element of planning, is the basis for budgeting activities.

The most widely used method for forecasting future financing needs is

In a forecast of additional funds, external funds needed equal required increase in assets minus
the sum of plus

Budgeting is a tool for and

The cash budget contains four major sections. They are the
section, — section, — section, and the financing section.

How much to produce is contingent upon expected sales in units and the

and inventories of finished goods.
Production budget is prepared afterthe —— budget is completed. It is prepared
in

Cash budgets should include noncash charges such as depreciation: (a) true; (b) false.

Cash budgets are prepared on a short-term basis such as on a monthly, quarterly, or even
weekly basis: (a) true; (b) false.

Operating budgets would include cash budgets: (a) true; (b) false.
Theproforma__— shows the expected operating results for the budgeting year,
while the pro forma — shows the expected financial condition at the end of

budgeting period.

Desired ending inventory figures appear on both budgeted
and

The idea behind preparing cash budgets is to avoid unnecessary cash
and

are often used to develop budgets in order to evaluate alternative courses of
action.

A shortcut approach to formulating a budget uses a version of the
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(1) Financial forecasting; (2) the percent-of-sales method; (3) spontaneous increase in liabilities,

increase in retained earnings; (4) planning, control; (5) cash receipt, cash disbursement, cash surplus (or defi-
cit); (6) beginning, ending; (7) sales, physical units; (8) (b); (9) (a); (10) (b); (11) income statement, balance
sheet; (12) income statement (or cost of goods sold), balance sheet; (13) surplus, deficit; (14) Computer-based
financial planning models; (15) percent-of-sales method.

3.1

3.2

Solved Problems

Behavior of Balance Sheet Items. Which of the following balance sheet items generally vary

directly with sales?

(a) Common stock
(b) Accounts payable
(¢) Retained earnings
(d) Inventory

(e) Taxes payable

SOLUTION
(), (d), (&), (/). (h)

(f) Marketable securities
(g) Debentures

(h) Accrued wages

(7)) Preferred stock

() Mortgage bonds

Financial Forecasting and External Funds Needed. The following financial data pertain to Barret

Company:

Income Statement
(in Millions of Dollars)

Sales $16.0
Cost of goods sold _13.0
Gross profit $ 3.0
Operating expenses 1.0
Net profit before taxes $ 20
Tax j
Profit after taxes $ 1.0
Dividends 07
Retentions $ 03
Balance Sheet
(in Millions of Dollars)
ASSETS
Current assets
Cash $ 2.0
Receivables 2.0
Inventories 40
Total current assets $ 8.0
Fixed assets 8.0

Total assets

%)
—
[o)}
(e}



FINANCIAL FORECASTING, PLANNING, AND BUDGETING [CHAP. 3

LIABILITIES AND NET WORTH

Current liabilities $ 5.0
Long-term debt 20

Total debt § 7.0
Common stock 7.0
Retained earnings $ 2.0
Total liabilities and net worth $16.0

Barret expects its sales to increase by $2,000,000 next year. In this problem, all the asset
accounts (including fixed assets) and current liabilities vary with sales. Barret is operating at full
capacity. («) Forecast Barret’s need for external funds by (1) constructing a pro forma balance
sheet and (2) using the simple formula. (b) Discuss the limitation of the percent-of-sales method.

SOLUTION
(a) (1) Pro Forma Balance Sheet
(in Millions of Dollars)
Percentage Next Year
of Sales (Projected
Present (Sales = $16.0) Sales = $18.0)
ASSETS
Current assets $ 8.0 50 $ 9.0000
Fixed assets 8.0 50 9.0000
Total assets $16.0 $18.0000

LIABILITIES AND NET WORTH

Current liabilities $ 5.0 31.25 $ 5.6250
Long-term debt 2.0 n.a. 2.0000
Total liabilities $ 7.0 $ 7.6250
Common stock $ 7.0 n.a. $ 7.0000
Retained earnings 2.0 2.3375¢
Total net worth $ 9.0 $ 9.3375
Total liabilities and net worth @
$16.9625 Total financing
provided
$ 1.0375 External financing
needed
$18.0000 Total

¢ Next year’s retained earnings = present year’s retained earnings + projected net income (after taxes) — cash dividends
paid. Note that after-tax net income = $1.0/$16.0 = 6.25% and dividend payout ratio = 0.7/1.0 = 7%. Therefore
Next year’s retained earnings = $2.0 + 6.25%($18.0) — 0.7[6.25%($18)] = $2.0 + $1.125 — $0.7875 = $2.3375.

® External funds needed = projected total assets — (projected total liabilities + projected equity) = $18.0 — $16.9625 =
$1.0375
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(2) EFN= (%)AS - (%)AS — (PM)(PS)(1 — d)
A 8160
where §—m— 100%
L $50 .
S=3160° 31.25%

AS =§$18.0 — $16.0 = $2.0
PM = §1.0/$16.0 = 6.25%
PS = §18.0
d=1%$0.7/$1.0 =70%, or 1 —d=30%
Thus,

EFN = 100%(82) — 31.25%(82) — (6.25%)($18)(1 — 0.7)
=$2 — §0.625 — $0.3375 = $1.0375
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The calculations for both the pro forma balance sheet and the simple formula are based on percentage
of sales. The limitations of the percent-of-sales method are (1) the relationship between sales and the
expense item, asset, or liability being projected is assumed to be pure, that is, free of any other
influences; and (2) the method does not provide accurate forecasts when a firm has extra capacity

to absorb all or a portion of the projected increase in sales and the related investment in assets.

Determination of External Funds Needed. Ina Corporation is thinking of purchasing a new
machine. With this new machine, the company expects sales to increase from $8,000,000 to
$10,000,000.

The company knows that its assets, accounts payable, and accrued expenses vary directly with

sales. The company’s profit margin on sales is 8 percent, and the company plans to pay 40 percent

of its after-tax earnings in dividends, The company’s current balance sheet is given below.

(a)
(b)

()

(d)

Balance Sheet

Current assets $ 3,000,000
Fixed assets 12,000,000

Total assets $15,000,000
Accounts payable $ 4,000,000
Accrued expenses 1,000,000
Long-term debt 3,000,000
Common stock 2,000,000
Retained earnings 5,000,000

Total liabilities and net worth $15,000,000

Prepare a pro forma balance sheet.

Use the simple formula to determine the external funds needed by the company based on the answer in

part (a).

Determine, using the simple formula, the external funds needed under each of the following

conditions:

1. The profit margin rises from 8 percent to 10 percent.

2. The profit margin is 8 percent, but the dividend payout ratio is reduced from 40 percent to 20

percent.

Comment on the results from part (c).
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SOLUTION
(a) Pro Forma Balance Sheet
(in millions of Dollars)
Projected
Present  Percentage (Based on
Level of sales Sales of $10)
Current assets $3 37.5 $ 3.75
Fixed assets 12 150.0 15.00
Total assets $15 $18.75
Accounts payable $ 4 50.0 § 5.00
Accrued expenses 1 12.5 1.25
Long-term debt 3 n.a. 3.00
Common stock 2 n.a. 2.00
Retained earnings 5 n.a. 5.48¢
Total liabilities and net worth $15
T $16.73 Total funds
provided
$ 2.02 Additional funds
needed

“ Retained earnings = $5 + 8%($10) — (0.4)[8%($10)]

= $5+50.8 — $0.32 = 5.48

A L

(b) EFN = <§>AS - <§>AS — (PM)(PS)(1 — d)

A §I5 o

where §—§— 187.5%

L 85

—=—=062.5"

S $8 62.5%

AS =810 —-3$8 =$2
PM = 8%
PS = 8§10
d=40%

EFN = 187.5%($2) — 62.5(52) — 8%($10)(1 — 0.4)
=$3.75 — $1.25 — $0.48 = $2.02
(¢) (1) PM = 10%
EFN = 187.5%($2) — 62.5%($2) — 10%($10)(1 — 0.4)
=$3.75 — $1.25 — $0.6 = $1.9
(2 d=20%
EFN = 187.5%($2) — 62.5%($2) — 8%($10)(1 — 0.2)
=$3.75 — $1.25 — $0.64 = $1.86

(d) Asisevident from part (¢), an improved profit margin [(c)(1)] or a lower dividend payout ratio [(d)(2)]
will decrease the amount of external funds needed.
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3.4  Filling in Blanks and Financial Forecasting. The following data pertain to ABC Company:

Balance Sheet Items
on December 31, 20X1
(in Thousands of Dollars)

Pro Forma Balance Sheet on

Percentage of Sales December 31, 20X2
20X1 (20X1 Sales = $400) (Projected Sales = $600)
Cash $ 10 2.5 $ 15
Receivables 90 22.5 135
Inventories 200 50.0 300
Total current assets $300 75.0 $450
Net fixed assets 300 75.0 450
Total assets @ @ @
Accounts payable $ 40 10.0 $ 60
Notes payable 20 n.a. ()
Accrued wages and taxes 40 10.0 60
Total current liabilities $100 @
Mortgage bonds $140 n.a. @
Common stock 60 n.a. f)
Retained earnings 300 n.a. 324
Total @ T (_50 Funds provided
o @ Additional funds needed

In addition, ABC Company must maintain a total debt/total assets ratio at or below
40 percent and a current ratio at or above 2.5. Within these constraints, ABC would prefer to
finance using short-term rather than long-term debt or long-term debt rather than equity.

Fill in the missing terms on the December 31, 20X2, pro forma balance sheet.

SOLUTION
(@)

()

()

external required spontaneous increase in
funds = | increase | — | increase in — | retained
needed in assets liabilities earnings

increase in
accounts
= (8900 — $600) — | payable — ($324 — $300)
accrued wages
and taxes
= $300 — [($60 — $40) + ($60 — $40)] — $24
= $300 — $40 — $24 = $236
current assets

Current ratio = —————————
current liabilities

$450

2.5 (minimum) = ——————
( ) current liabilities

Current liabilities = $180, which is the maximum allowed.

Notes payable = current liabilities — (accounts payable + accrued wages and taxes)
= §180 — (8§60 + $60) = $180 — $120 = $60
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(d) Total debt

Total assets
Current liabilities + mortgage bonds _ $180 + mortgage bonds

Total assets $900
Mortgage bonds = 40% (§900) — §180 = $180

=40% (maximum)

(e) Total funds provided = total assets — addition funds needed
= $900 — $236 [from (a)] = $664

N Common stock = total funds provided — (mortage bonds + retained earnings)
= $664¢ — ($180° + $324) = $664 — $504 = $160

“ From (e).
b From (d).

Credit Sales and Cash Collections. The following sales budget is given for Van Dyke Sales Co. for
the second quarter of 20X1:
April May June Total

Sales budget $45,000 $50,000 $60,000 $155,000

Credit sales are collected as follows: 70 percent in month of sale, 20 percent in month following
sale, 8 percent in second month following sale, and 2 percent uncollectible. The accounts receiv-
able balance at the beginning of the second quarter is $18,000, of which $3,600 represents
uncollected February sales, and $14,400 represents uncollected March sales.

Compute (a) the total sales for February and March, and (b) the budgeted cash collections
from sales for each month February through June. Without prejudice to answer (a), assume
February sales equal $40,000 and March sales equal $50,000.

SOLUTION
(a) February sales (1 — 0.7 — 0.2) = $3,600
$3,600
F bs be 1 ==
ebruary sales =09 $36,000
March sales (1 —0.7) = $14,400
March sales = $14.400 = $48,000
(b) April May June
Cash collections
February
40,000 (8%) $ 3,200
March
50,000 (20%) 10,000
50,000 (8%) $ 4,000
April
45,000 (70%) 31,500
45,000 (20%) 9,000
45,000 (8%) $ 3,600
May
50,000 (70%) 35,000
50,000 (205) 10,000
June
60,000 (70%) 42,000

Total cash collections $44,700 $48,000 $55,600
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3.6

3.7

Cash Collections. The following data are given for Erich From Stores:

September October November December

Actual ($) Actual ($) Estimated ($) Estimated ($)
Cash sales 7,000 6,000 8,000 6,000
Credit sales 50,000 48,000 62,000 80,000
Total sales 57,000 54,000 70,000 86,000

Past experience indicates net collections normally occur in the following pattern:
No collections are made in the month of sale, 80 percent of the sales of any month are collected
in the following month, 19 percent of sales are collected in the second following month, and
1 percent of sales are uncollectible.

Compute (a) total cash receipts for November and December, and (b) accounts receivable
balance at November 30 if the October 31 balance is $50,000.

SOLUTION

(a) November December

Cash receipts
Cash sales $ 8,000 $ 6,000
Cash collections
September sales
50,000 (19%) 9,500
October sales
48,000 (80%) 38,400
48,000 (19%) 9,120
November sales
62,000 (80%) 49,600
Total cash receipts $55,900 $64,720

(b)  Accounts receivable (November 30) = $50,000 + $62,000 — $9,500 — $38,400 = $64,100

Cash Collections and Discount Policy. The treasurer of John Loyde Co. plans for the company to
have a cash balance of $91,000 on March 1. Sales during March are estimated at $900,000.
February sales amounted to $600,000, and January sales amounted to $500,000. Cash payments
for March have been budgeted at $580,000. Cash collections have been estimated as follows:
60 percent of the sales for the month to be collected during the month, 30 percent of the sales for
the preceding month to be collected during the month, and 8 percent of the sales for the second
preceding month to be collected during the month.

The treasurer plans to accelerate collections by allowing a 2 percent discount for
prompt payment. With the discount policy, she expects to collect 70 percent of the current
sales and will permit the discount reduction on these collections. Sales of the preceding
month will be collected to the extent of 15 percent with no discount allowed, and 10 percent
of the sales of the second preceding month will be collected with no discount allowed.
This pattern of collection can be expected in subsequent months. During the transitional
month of March, collections may run somewhat higher. However, the treasurer prefers to
estimate collections on the basis of the new pattern so that the estimates will be somewhat
conservative.

Estimate (a) cash collections for March and the cash balance at March 31 under the present
policy, and (b) cash collections for March and the cash balance at March 31 according to the new
policy of allowing discounts. (¢) Is the discount policy desirable?
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SOLUTION
(a) and (b)

Balance, March 1
Collections

From March sales
From February sales
From January sales
Total cash available
Less: Disbursements

Balance, March 31

(@)
Cash Collection
under the Present Policy:

§ 91,000

540,000 ($900,000 x 60%)
180,000 ($600,000 x 30%)
40,000 ($500,000 x 8%)
$851,000
580,000
$271,000

[CHAP. 3

(b)
Cash Collection
under the Discount Policy:

$ 91,000

617,400
90,000 (600,000 x 15%)
50,000 (§500,000 x 10%)
$848,400
580,000
$268.,400

“$900,000 x 70% x 98% = $617,400
(¢) No, the discount policy is not, since, under the discount policy, the March 31 cash balance will be
smaller.

Cash Payments. Hello Wheels purchases bicycle components in the month prior to assembling
them into bicycles. Assembly is scheduled one month prior to budgeted sales. Rolling pays
75 percent of component costs in the month of purchase and 25 percent of the costs in the
following month. Component costs included in budgeted cost of sales are:

April May June July August

$5,000 $6,000 $7,000 $8,000 $8,000

What are Hello’s budgeted cash payments for components in May? (CFM adapted)

SOLUTION

The bicycle components purchased by Hello Wheels in May will be included in bicycles sold in
July. The components are purchased one month prior to assembly and assembled one month prior to
sale. Hello will pay 75 percent of June’s $8,000 budgeted cost of sales in May and the remaining
25 percent in June. Moreover, 25 percent of June’s $7,000 budgeted cost of sales is paid for in May.
Consequently, Hello’s budgeted cash payments for components in May are $7,750 [($8,000 x 0.75) +
($7,000 x 0.25)].

Cash Disbursements. Eastmark Stores wants to estimate cash disbursements for cash budgeting
purposes for the first 3 months of 20X2 from the data given below.

1. Cost of merchandise sold, estimated:

20X1: December $225,000
20X2: January $250,000
February $280,000
March $210,000

The cost of merchandise is to be paid for as follows: 35 percent in the month of sale and
65 percent in the following month.
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2. Wages for each month are estimated as follows:

20X1: December

20X2: January
February
March

All are paid as incurred.

$23,000
$26,000
$31,000
$25,000
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3. Utilities are to be paid every other month at the amount of $320 per month. The first

payment is to be made in February.

NS R

$4,000 required at date of purchase.

An income tax of $12,500 is to be paid in March.

Depreciation on office equipment has been estimated at $7,500 for the year.

Six months’ rent and insurance amounting to a total of $9,700 is to be paid in January.

New equipment costing $50,000 is to be acquired in February, with a down payment of

8. Other operating expenses have been estimated at $2,250 per month, which are to be paid

each month.

Prepare a cash disbursement budget for each of the first 3 months of 20X2.

SOLUTION

Cash Disbursements Budget
For 3 Months, 20X2

January
Cost of merchandise sold
35% current $ 87,500
65% preceding month 146,250
Total $233,750
Wages 26,000
Utilities
Rent and insurance 9,700
Income tax
Equipment, down payment
Other operation expenses 2,250
Total disbursements $271,700

February

§ 98,000
162,500
$260,500
31,000
320

4,000
2,250
$298,070

March

$ 73,500
182,000
$255,500
25,000

12,500

2,250
$295,250

Total

$259,000
490,750
§749,750
82,000
320
9,700
12,500
4,000
6,750
$865,020

Cash Budget. Some key figures from the budget of Moore Company for the first quarter of

operations for 20X2 are shown below.

Credit sales

Credit purchases

Cash disbursements
Wages and salaries
Rent
Equipment purchases

January

$80,000
34,000

4,000
1,500
25,000

February

§70,000
32,000

3,500
1,500

March

$86,000
40,000

4,200
1,500
2,000
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The company estimates that 10 percent of its credit sales will never be collected. Of those that
will be collected, 50 percent will be collected in the month of sale and the remainder will be
collected in the following month. Purchases on account will all be paid for in the month following
purchase. 20X2 December sales were $90,000.

Using the preceding information, complete the following cash budget.

January February March
Beginning cash balance $100,000 —_—
Cash receipts
Cash collections from credit sales B R _—
Total cash available = = =
Cash disbursements
Purchases e E— e
Wages and salaries S e e
Rent e E— e
Equipment purchases e _ e
Total disbursements e E—— e
Ending cash balance
SOLUTION
January February March
Beginning cash balance $100,000 $146,000 $174,500
Cash receipts
Cash collections from credit sales 76,5004 67,500” 70,200¢
Total cash available $176,500 $213,500 $244,700
Cash disbursements
Purchases $ 34,000 $ 32,000
Salaries $ 4,000 3,500 4,200
Rent 1,500 1,500 1,500
Fixed assets 25,000 2,000
Total disbursements $ 30,500 $ 39,000 $ 39,700
Ending cash balance $146,000 $174,500 $205,000
“ From December sales: $90,000 — ($2907000 x 0.1) — 540,500
January sales: $80,000 — ($80,000 x 0.1) 36,000
2 $76,500

® From January sales:
February sales:  $70,000 — ($70,000 x 0.1) 31, 500
2 © $67.500

¢ From February sales:
March sales:  $86,00 — ($86,000 x 0.1) _ 38,700
2 "~ §70,200

3.11 Incomplete Data on Sales. The following information pertains to merchandise purchased by
Westwood Plumbing Co. for July, August, September, and October. During any month, 60
percent of the merchandise to be sold in the following month is purchased. The balance of the
merchandise is purchased during the month of sale. Gross margin averages 20 percent of sales.
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Purchases
For the Following Month For the Current Month
July $87,000 $92,000
August $96,000 $100,000
September $120,000 $89,000
October $110,000 $92,000

Estimate the sales revenue for August, September, and October.

SOLUTION

Cost of sales:
August: $87,000 - 0.6 = $145,000

September: $96,000 = 0.6 = $160,000
October: $120,000 = 0.6 = $200,000

Since gross margin averages 20 percent of sales, cost of goods sold is equal to 80 percent of sales.

Thus, sales:
August: $145,000 - 0.8 = $181,250
September: $160,000 —- 0.8 = $200,000
October: $200,000 = 0.8 = $250,000

3.12 Selling and Administrative Expense Budget. Foster Company has gathered the following informa-
tion for the month of July, 20X1:
Sales:  $200,000
Sales commissions: 10% of sales
Advertising expenses: $5,000 + 2% of sales
Miscellaneous selling expense:  $1,000 + 1% of sales
Office salaries: $7,000
Office supplies: 0.5% of sales
Travel and entertainment:  $4,000

Miscellaneous administrative expense: $1,750

Prepare a selling and administrative budget.

SOLUTION

Foster Company
Selling and Administrative Expense Budget
For the Month of July, 20X1

Selling expenses

Sales staff commissions $20,000
Advertising expense 9,000
Miscellaneous selling expense 3,000

Total $32,000

Administrative expenses

Office salaries $ 7,000
Office supplies 1,000
Miscellaneous expense 1,750
Travel and entertainment 4,000

Total $13,750

Total selling and administrative expenses $45,750
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Budgeted Income Statement. In the fiscal quarter ended December 31, 20X1, Eric Wills Lumber
Company plans to sell 52,000 board feet lumber at a price of $125 per board foot. There are to be
5,500 board feet on hand October 1, with a cost of $65 per board foot. The company plans to
manufacture 53,000 board feet of lumber during the quarter, with the following manufacturing
costs:

Direct materials: $971,500
Direct labor: $2,000,000
Factory overhead: (25% of direct labor costs)

The company uses the last-in, first-out (LIFO) method of inventory costing. Selling expenses
are estimated at 25 percent of sales, and administrative expenses are expected to be 10 percent
more than the previous quarter’s $950,000.

Prepare a budgeted income statement.

SOLUTION

Eric Wills Lumber Co.
Budgeted Income statement
For the Quarter Ended December 31, 20X1

Sales (52,000 @ $125) $6,500,000
Less: Cost of goods sold
Beginning inventory

(5,500 @ $65) $ 357,500

Direct materials 971,500

Direct labor 2,000,000

Factory overhead
(25% of $2,000,000) 500,000

Cost of goods available for sale $3,829,000

Less: Ending inventory 423,000° 3,406,000
(6,500 units)*

Gross profit $3,094,000

Less operating expenses
Selling expenses

(25% of $6,500,000) $1,625,000
Administrative expenses
(110% of $950,000) 1,045,000 2,670,000
Net income $ 424,000

“ 5,500 units 4+ 53,000 units — x = 52,000 units
x = 6,500 units

’ The unit cost for the last quarter of 20X1 is calculated as follows:

Unit cost = cost of goods manufactured/number of units
= ($971,500 + $2,000,000 4+ $500,000)/53,000 board feet = $65.50

Then,
5,500 units @ $65.00 $357,500
1,000 units @ $65.50 65,500
6,500 units $423,000

Budgeted Income Statement. The Moore Distributor, Inc., has just received a franchise
to distribute dishwashers. The company started business on January 1, 20X1, with the
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following assets:

Cash $45,000
Inventory $94,000
Warehouse, office, and delivery facilities and equipment $800,000

All facilities and equipment have a useful life of 20 years and no residual value. First-quarter
sales are expected to be $360,000 and should be doubled in the second quarter. Third-quarter
sales are expected to be $1,080,000. One percent of sales are considered to be uncollectible. The
gross profit margin should be 30 percent. Variable selling expenses (except uncollectible accounts)
are budgeted at 12 percent of sales and fixed selling expenses at $48,000 per quarter, exclusive of
depreciation. Variable administrative expenses are expected to be 3 percent of sales, and fixed
administrative expenses should total $34,200 per quarter, exclusive of depreciation.

Prepare a budgeted income statement for the second quarter, 20X1.

SOLUTION
The Moore Distributor, Inc.
Budgeted Income Statement
For the Second Quarter, 20X1
Sales $720,000
Cost of goods sold (70%) 504,000
Gross profit (30%) $216,000
Operating expenses
Uncollectible accounts (1%) $7,200
Depreciation 10,000
Selling
Variable (12%) 86,400
Fixed 48,000
Administrative
Variable (3%) 21,600
Fixed 34,200 207,400
Income before income tax $ 8,600

“ 1(8800,000) < 20 years = $10,000

3.15 Pro Forma Balance Sheet. Given the following data on the Dunes Corporation, project its balance
sheet for the coming year:
Present sales:  $500,000
Next year’s sales:  $800,000
After-tax profits: 5% of sales
Dividend payout ratio:  40%
Present retained earnings:  $200,000
Cash as a percent of sales: 4%
Accounts receivable as a percent of sales: 10%
Inventory as a percent of sales: 30%
Net fixed assets as a percent of sales: 35%
Accounts payable as a percent of sales: 7%
Accruals as a percent of sales: 15%
Next year’s common stock: $200,000
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Dunes Corporation
Balance Sheet
December 31, 20X1

G

[CHAP. 3

ASSETS LIABILITIES AND EQUITIES
Cash (a) Accounts payable (1)
Accounts receivable (b) Notes payable (2)
Inventory (o) Accruals (h)
Net fixed assets (d) Common stock (i)
Retained earnings ()
Total (e) Total (k)
SOLUTION
The completed balance sheet is as follows:
Dunes Corporation
Balance Sheet
December 31, 20X1
ASSETS LIABILITIES AND EQUITIES
Cash $ 32,000 Accounts payable § 56,000
Accounts receivable 80,000 Notes payable 32,000
Inventory 240,000 Accruals 120,000
Net fixed assets 280,000 Common stock 200,000
Retained earnings 224,000
Total $632,000 Total $632,000
The calculations are outlined below.
(a) Cash = 4% of sales = 0.04($800,000) = $32,000
() AR = 10% of sales = 0.1($800,000) = $80,000
(¢) Inventory = 30% of sales = 0.3($800,000) = $240,000
(d) Net fixed assets = 35% of sales = 0.35($800,000) = $280,000
(e)  $632,000
(f) AP = 7% of sales = 0.07($800,000) = $56,000
(&) Notes payable = total assets — (accounts + accruals 4 common retaiped>
payable stock earnings
= §632,000 — (§560,000 + $120,000 + $200,000 + $224,000)
= §632,000 — $600,000 = $32,000
(h)  Accruals = 15% of sales = 0.15(3800,000) = $120,000
(i) Given, $200,000
(/) Retained earnings next year = retained earnings of the present year + after-tax profits — dividends
= $200,000 + 5%(5800,000) — 0.4[5% ($800,000)] = $224,000
(k)  $632,000

The Tony DeBenedictis Company’s 20X2 sales is expected to be $12 million. The following
financial statement items vary directly with sales by the percentages given.

Cash: 4%
Accounts receivable: 15%
Inventories: 20%
Net fixed assets: 35%
Accounts payable: 18%
Accruals: 15%

Profit margin on sales: 6%
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The dividend payout ratio is 40 percent; the 20X1 retained earnings was $4 million; and
notes payable, common stock, and retained earnings are equal to the amounts shown on the
balance sheet below:

Complete the following pro forma balance sheet:

Pro Forma Balance Sheet
(in Thousands of Dollars)

Cash $ (o) Accounts payable
Accounts receivable (b) Notes payable
Inventories G Accruals

Total current assets $ () Total current liabilities
Net fixed assets (e) Debentures

Common stock
Retained earnings

Total assets

3

SOLUTION

(@)
(b
(o)
(d)
(e)
N
)
(h)
(@)

()
(k)

The completed balance sheet is as follows:

Pro Forma Balance Sheet
(in Thousands of Dollars)

Cash $ 480 Accounts payable
Accounts receivable 1,800 Notes payable
Inventories 2,400 Accruals

Total current assets $4,680 Total current liabilities
Net fixed assets 4,200 Debentures

Common stock
Retained earnings

Total assets $8,880 Total liabilities and equity

The calculations are outlined below.

Cash = 4% of sales = 0.04($12,000) = $480

Accounts receivable = 0.15($12,000) = $1,800

Inventories = 0.20($12,000)

Total current assets = $480 + $1,800 + $2,400 = $4,680

Net fixed assets = 0.35($12,000) = $4,200

Total assets = $4,200 + $4.680 = $8.,880

Therefore, total liabilities and equity is also $8,880
Accounts payable = 0.18($12,000) = $2,160

Accruals = 0.15($12,000) = $1,800

Total current liabilities = $2,160 + $1,200 + $1,800 = $5,160
Therefore, debentures = $8,880 — $5,160 — $1,000 — $1,680 = $1,040

Total liabilities and equity

$ ()
1,200
_ @
$ O
(k)
_1,000
1,680

E

$2,160
1,200
1800
$5,160
1,040
1,000
1680
$8.880
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3.17 Budgeted Income Statement and Balance Sheet. A budget is being prepared for the first and second

quarters of 20X2 for Aggarwal Retail Stores, Inc. The balance sheet as of December 31, 20X1 is
given below

Aggarwal Retail Stores, Inc.
Balance Sheet December 31, 20X1

ASSETS LIABILITIES AND EQUITIES

Cash § 65,000 Accounts payable $ 83,000

Accounts receivable 52,000 Income tax payable 20,000

Merchandise inventory 75,000 Capital stock 70,000
Retained earnings 19,000

Total assets $192,000 Total liabilities and equities $192,000

Actual and projected sales are:

20X1, 3rd quarter (actual): $250,000
20X1, 4th quarter (actual): $300,000
20X2, Ist quarter (estimated): $200,000
20X2, 2nd quarter (estimated): $230,000
20X2, 3nd quarter (estimated): $220,000

Experience has shown that 60 percent of sales will be collected during the first quarter of sales
and 35 percent of sales will be collected in the following quarter. Gross profit averages 30 percent
of sales. There is a basic inventory of $20,000. The policy is to purchase in each quarter the
additional inventory needed for the following quarter’s sales; payments are made in the quarter
following the quarter of purchase. Selling and administrative expenses for each quarter are
estimated at 4 percent of sales plus $15,000 and are paid as incurred. Income tax is equal to
40 percent of taxable income. The income tax liability as of December 31, 20X1, is to be paid
during the first quarter of 20X2.

Prepare (@) a budgeted income statement for the first and second quarter of 20X2 and (b) a
budgeted balance sheet as of June 30, 20X2.

SOLUTION
(@)

Aggarwal Retail Stores, Inc.

Budgeted Income Statement

For the 6 Months Ended June 30, 20X2
Quarter
1 2 Total
Sales $200,000 $230,000 $430,000
Less: Cost of goods sold (70%) 140,000 161,000 301,000
Gross margin $ 60,000 $ 69,000 $129,000
Less: Selling and administrative expenses
($15,000 + 4% of sales) 23,000 24,200 47,200

Net income before tax $ 37,000 $ 44,800 $ 81,800
Income tax (40%) 14,800 17,920 32,720

Net income $ 22,200 $ 26,880 § 49,080
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(b)

FINANCIAL FORECASTING, PLANNING, AND BUDGETING

Aggarwal Retail Stores, Inc.
Budgeted Balance Sheet as of June 30, 20X2

ASSETS LIABILITIES AND EQUITIES
Cash $ 89,8007 Accounts payable $ 97,0007
Accounts receivable 49,000” Income tax payable 32,720¢
Merchandise inventory 129,000¢ Capital stock 70,000
Retained earnings 68,0807
Total assets $267,800 Total liabilities and equity $267,800

The supporting calculations for the balance sheet are as follows:

Quarter
1 2 Total

CASH RECEIPTS
60% of current sales $120,000 $138,000 $258,000
35% of prior quarter’s sales 105,000 70,000 175,000

Total receipts $225,000 $208,000 $433,000
CASH DISBURSEMENTS
Merchandise purchases® $160,000 $181,000 $341,000
Selling and administrative expenses 23,000 24,200 47,200

($15,000 +4% of sales per month)
Income tax (for previous quarter) 20,000 20,000

Total disbursements $203,000 $205,200 $408,200

Cash = beginning balance + cash receipts — disbursements
= $65, 000 + $433,000 — $408,200 = $89,800

Accounts receivable = beginning balance + sales — cash receipts

= $52,000 + (200,000 + $230,000) — $433,000 = $49,000
¢ Merchandise inventory = beginning balance + purchases — cost of goods sold

= $75,000 4 ($181,000 + $174,000) — 70%($430,000) = $129,000

¢ Accounts payable = Beginning balance + purchases + selling and administrative expenses

— disbursements (for purchases and selling and administrative expenses)

= $83,000 + $355,000 + $47,200 — ($341,000 + $47,200) = $97,000

¢ Income tax payable = beginning balance + net income after tax — income tax payment
= $20,000 + $32,720 — $20,000 = $32,720

/ Retained earnings = beginning balance + net income = $19,000 + $49,080 = $68,080

Quarter
Merchandise 4 1 2 Total
Purchases $160,000 $181,000 $174,000 $515,000

($20,000 basic + 70%
of the quarter’s sales)

Cash disbursements for $160,000 $181,000 $341,000
merchandise purchases
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Chapter 4

The Management of Working Capital

4.1 MANAGING NET WORKING CAPITAL

Working capital is equal to current assets. Net working capital is equal to current assets less current
liabilities.

EXAMPLE 4.1 Ace Company has the following selected assets and liabilities:

Cash $10,000
Accounts receivable $30,000
Inventory $42,000
Machinery $90,000
Long-term investments $36,000
Patent $4,000
Accounts payable $12,000
Taxes payable $3,000
Accrued expenses payable $5,000
Bonds payable $50,000
Common stock $70,000

The net working capital is:

CURRENT ASSETS

Cash $10,000

Accounts receivable 30,000

Inventory 42,000 $82,000
CURRENT LIABILITIES

Accounts payable $12,000

Taxes payable 3,000

Accrued expenses payable 5,000 20,000
Net working capital $62,000

Management of net working capital involves regulating the various types of current assets and
current liabilities. Management of net working capital also requires decisions about how current
assets should be financed, for example, through short-term debt, long-term debt, or equity. Net working
capital is increased when current assets are financed through noncurrent sources.

The liquidity of current assets will affect the terms and availability of short-term credit. The greater
the liquidity, the easier it becomes, generally, to obtain a short-term loan at favorable terms. Short-term
credit, in turn, affects the amount of cash balance held by a firm.

Working Capital Management and Risk-Return Trade-Off

The management of net working capital requires consideration for the trade-off between return and
risk. Holding more current than fixed assets means a reduced liquidity risk. It also means greater
flexibility, since current assets may be modified easily as sales volume changes. However, the rate of
return will be less with current assets than with fixed assets. Fixed assets typically earn a greater return
than current assets. Long-term financing has less liquidity risk associated with it than short-term debt,
but it also carries a higher cost.
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For example, when a company needs funds to purchase seasonal or cyclical inventory, it uses short-
term, not long-term financing. The short-term debt gives the firm flexibility to meet its seasonal needs
within its ability to repay the loan. On the other hand, the company’s permanent assets should be
financed with long-term debt. Because the assets last longer, the financing can be spread over a
longer time. Liquidity risk may be reduced by using the hedging approach to financing, in which
assets are financed by liabilities with similar maturity.

4.2 CURRENT ASSETS

By optimally managing cash, receivables, and inventory, a company can maximize its rate of return
and minimize its liquidity and business risk. The financial manager should determine the amount to be
invested in a given current asset. The amount invested may vary from day to day and require close
evaluation of the account balances. Current assets are improperly managed if funds tied up in an asset
could be used more productively elsewhere. Financing such assets with debt incurs unnecessary interest
expense. Also, large account balances indicate risk since, for example, inventory may not be saleable
and/or accounts receivable may not be collectible. On the other hand, inadequate current asset levels
may be costly as, for example, when business is lost because lack of inventory does not permit the timely
fulfillment of customer orders.

4.3 CASH MANAGEMENT

Cash refers to currency and demand deposits. Cash management involves having the optimum,
neither excessive nor deficient, amount of cash on hand at the right time. Proper cash management
requires that the company know how much cash it needs, as well as how much it has and where that cash
is at all times. This is especially essential in an inflationary environment.

The objective of cash management is to invest excess cash for a return while retaining sufficient
liquidity to satisfy future needs. The financial manager must plan when to have excess funds available for
investment and when money needs to be borrowed.

The amount of cash to be held depends upon the following factors:

Cash management policies

Current liquidity position

Management’s liquidity risk preferences
Schedule of debt maturity

The firm’s ability to borrow

Forecasted short- and long-term cash flow

NS R LD

The probabilities of different cash flows under varying circumstances

The company should not have an excessive cash balance since no return is being earned upon it.
The least amount of cash a firm should hold is the greater of (1) compensating balances (a deposit held
by a bank to compensate it for providing services) or (2) precautionary balances (money held for
emergency purposes) plus transaction balances (money needed to cover checks outstanding).

Cash management also requires knowing the amount of funds available for investment and the
length of time for which they can be invested. A firm may invest its funds in the following:

1. Time deposits, including savings accounts earning daily interest, long-term savings accounts,
and certificates of deposit

2. Money market funds, which are managed portfolios of short-term, high-grade debt instruments
such as Treasury bills and commercial paper

3. Demand deposits that pay interest
4. U.S. Treasury securities
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When cash receipts and disbursements are highly synchronized and predictable, a firm may keep
a small cash balance. The financial manager must accurately forecast the amount of cash needed,
its source, and its destination. These data are needed on both a short- and a long-term basis.
Forecasting assists the manager in properly timing financing, debt repayment, and the amount to be
transferred between accounts.

In deciding whether to adopt a cash management system, the financial manager should consider its
associated costs versus the return earned from implementation of the system. Costs related to cash
management systems include bank charges, financial manager’s time, and office employee salaries.
Some cash management systems use the firm’s computer to make transactions with the computers of
banks and money market funds. Computer systems are also useful for purchasing and selling securities in
the money market.

Companies with many bank accounts should guard against accumulating excessive balances.
Less cash needs to be kept on hand when a company can borrow quickly from a bank, such
as under a line of credit agreement, which permits a firm to borrow instantly up to a specified
maximum amount. A company may also find some cash unnecessarily tied up in other accounts,
such as advances to employees. Excess cash should be invested in marketable securities for a return.
Note, however, that cash in some bank accounts may not be available for investment. For instance,
when a bank lends money to a company, the bank often requires the company to keep funds on
hand as collateral. This deposit is called a compensating balance, which in effect represents restricted
cash for the company.

Holding marketable securities serves as protection against cash shortages. Companies
with seasonal operations may buy marketable securities when they have excess funds and then sell
the securities when cash deficits occur. A firm may also invest in marketable securities
when funds are being held temporarily in anticipation of short-term capital expansion. In selecting
an investment portfolio, consideration should be given to return, default risk, marketability, and
maturity date.

The thrust of cash management is to accelerate cash receipts and delay cash payments. Each bank
account should be analyzed as to its type, balance, and cost so that corporate return is maximized.

Acceleration of Cash Inflow

To accelerate cash inflow, the financial manager must (1) know the bank’s policy regarding fund
availability; (2) know the source and location of company receipts; and (3) devise procedures for quick
deposit of checks received and quick transfer of receipts in outlying accounts into the main corporate
account.

The various types of check processing delays that must be analyzed are: (1) mail float—the time

required for a check to move from a debtor to a creditor; (2) processing float—the time it takes for a
creditor to deposit the check after receipt; and (3) deposit collection float—the time required for a check
to clear.
Note: Electronic data exchange (EDI), or financial EDI (FEDI), significantly reduces or eliminates
a float. EDI refers to the growing practice of direct, electronic information exchange between all
types of businesses, thereby shortening the length of time required to initiate and complete a business
transaction.

Mail float can be minimized by having the collection center located near the customer. Local
banks should be selected to speed the receipt of funds for subsequent transfer to the central corporate
account. As an alternative, strategic post office lockboxes may be used for customer remissions.
The local bank collects from these boxes periodically during the day and deposits the funds in
the corporate account. The bank also furnishes the company with a computer listing of payments
received by account and a daily total. Because the lockbox system has a significant per-item cost, it
is most cost-effective with low-volume, high-dollar remissions. However, the system is becoming
increasingly more available to companies with high-volume, low-dollar deposits as technological
advances (such as machine-readable documents) lower the per-item cost of lockboxes.
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Before a lockbox system is implemented, the company should make a cost-benefit analysis that
considers the average dollar amount of checks received, the costs saved by having lockboxes, the
reduction in mailing time per check, and the processing cost.

EXAMPLE 4.2 Chaset Corporation obtains average cash receipts of $200,000 per day. It usually takes 5 days from
the time a check is mailed to its availability for use. The amount tied up by the delay is:

5 days x $200,000 = $1,000,000

EXAMPLE 4.3 It takes Travis Corporation about 7 days to receive and deposit payments from customers.
Therefore, a lockbox system is being considered. It is expected that the system will reduce the float time to
5 days. Average daily collections are $500,000. The rate of return is 12 percent.

The reduction in outstanding cash balances arising from implementing the lockbox system is:

2 days x $500,000 = $1,000,000
The return that could be earned on these funds is:

$1,000,000 x 0.12 = $120,000

The maximum monthly charge the company should pay for this lockbox arrangement is therefore:

$120,000

=§1
B $10,000

EXAMPLE 4.4 Charles Corporation is exploring the use of a lockbox system that will cost $100,000 per year.
Dalily collections average $350,000. The lockbox arrangement will reduce the float period by 2 days. The firm’s rate
of return is 15 percent.

The cost—benefit analysis is shown below.

Return on early collection of cash

0.15 x 2 x $350,000 $105,000
Cost 100,000
Advantage of lockbox § 5,000

A corporate financial manager should determine whether it would be financially advantageous to
split a geographic collection region into a number of parts.

EXAMPLE 4.5 Travis Company has an agreement with Charter Bank in which the bank handles $3 million in
collections a day and requires a $700,000 compensating balance. Travis is thinking of canceling the agreement and
dividing its western region so that two other banks will handle its business instead. Bank A will handle $1 million a
day of collections, requiring a compensating balance of $300,000, and bank B will handle the other $2 million a day,
asking for a compensating balance of $500,000. Travis’s financial manager anticipates that collections will be
accelerated % day if the western region is divided. The company’s rate of return is 14 percent.

The financial manager decided that the new arrangement should be implemented, based on the following
analysis:

Acceleration in cash receipts $750,000
$3 million per day x } day

Additional compensating balance required 100,000

Increased cash flow $650,000

Rate of return x 0.14

Net annual savings $ 91,000

Concentration banking should also be considered for use. With this method funds are collected by
several local banks and transferred to a main concentration account in another bank. The transfer of
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funds between banks should be accomplished through the use of depository transfer checks (DTCs) or
wire transfers. In the DTC arrangement, there exists a resolution statement with the bank in which
signatureless checks are allowed to be deposited. As the initial banks collect the funds, information is
immediately transferred to the concentration bank, which then issues a DTC to collect the outlying
funds. The funds may be available the same day.

Once remissions have been accelerated, freed cash should be used for investment in marketable
securities or to pay off short-term debt. Thus, the freed cash will generate interest revenue to the
business. The revenue derived can be determined for a given month by multiplying the monthly average
accounts receivable balance times the associated monthly interest rate (i.e., the interest rate on market-
able securities or the interest rate applicable to short-term debt).

EXAMPLE 4.6 A firm’s weekly average cash balances are as follows:

Week Average Cash Balance
1 $12,000
2 17,000
3 10,000
4 15,000
Total $54,000
The monthly average cash balance is:
000 _ 13,500

If the annual interest rate is approximated at 12 percent, the monthly return earned on the average cash
balance is:

$13,500 x 0.1 = §135

For a cash acceleration system to be feasible, the return earned on the freed cash must exceed the
cost of the system.

Delay of Cash QOutflow

There are various ways to delay cash disbursements, including:

1. Using drafts to pay bills since drafts are not due on demand. When a bank receives a draft
it must return the draft to the issuer for acceptance prior to payment. When the company
accepts the draft, it then deposits the required funds with the bank; hence, a smaller average
checking balance is maintained.

2. Mailing checks from post offices having limited service or from locations where the mail must
go through several handling points, lengthening the payment period.

3. Drawing checks on remote banks or establishing cash disbursement centers in remote locations
so that the payment period is lengthened. For example, someone in New York can be paid with
a check drawn on a California bank.

4. Using credit cards and charge accounts in order to lengthen the time between the acquisition
of goods and the date of payment for those goods.

5. Disbursing sales commissions when the receivables are collected rather than when the sales
are made.

6. Maintaining a zero balance account (ZBA) where zero balances are established for all
of the company’s disbursing units. These accounts are in the same concentration bank.
Checks are drawn against these accounts, with the balance in each account never
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exceeding $0. Divisional disbursing authority is thus maintained at the local level of
management. The advantages of zero balance accounts are better control over cash payments,
reduction in excess cash balances held in regional banks, and a possible increase in
disbursing float.

7. Using a controlled disbursement account. With this system, almost all payments that must be
made are known in the morning. The bank informs the firm of the total, and the firm transfers
(usually by wire) the amount needed.

EXAMPLE 4.7 Every 2 weeks, company X disburses checks that average $500,000 and take 3 days to clear. How
much money can the company save annually if it delays transfer of funds from an interest-bearing account that pays
0.0384 percent per day (annual rate of 14 percent) for those 3 days?

The interest for 3 days is:

$500,000 x (0.000384 x 3) = $§576

The number of 2-week periods in a year is:

52 weeks
2 weeks
The savings per year is:

$576 x 26 = $14,976

Opportunity Cost of Forgoing a Cash Discount

An opportunity cost is the net revenue lost by rejecting an alternative action. A firm should
typically take advantage of a discount offered by a creditor because of the associated high
opportunity cost. For example, if the terms of sale are 2/10, net/30, the customer has 30 days to pay
the bill but will get a 2 percent discount if he or she pays in 10 days. Some companies use seasonal datings
such as 2/10, net/30, July 1 dating. Here, with an invoice dated July 1, the discount can be taken until
July 10.

The following formula may be used to compute the opportunity cost in percentage, on an annual
basis, of not taking a discount:

discount percent o 360
100 — discount percent N

Opportunity cost =

where N = the number of days payment can be delayed by forgoing the cash discount
= days credit is outstanding — discount period

The numerator of the first term (discount percent) is the cost per dollar of credit, whereas the
denominator (100 — discount percent) represents the money made available by forgoing the cash dis-
count. The second term represents the number of times this cost is incurred in a year.

EXAMPLE 4.8 The opportunity cost of not taking a discount when the terms are 3/15, net/60 is computed as
follows:
3 360 3 360

—_  — )
100 -3%60_15-97 %25 ~ 4%

Opportunity cost =

Determination of the Optimal Cash Balance

There are two techniques for deciding how much cash to maintain at any given point, considering
that both holding cash and investing it have both advantages and disadvantages. The purpose of cash
models is to satisfy cash requirements at the least cost.
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Baumol’s Model

It attempts to determine the optimum cash balance under conditions of certainty. The objective is to
minimize the sum of the fixed costs of transactions and the opportunity cost of holding cash balances.
These costs are expressed as:

(T) iC)
¢ T

b

where b = the fixed cost of a transaction, T = the total cash needed for the time period involved, i = the
interest rate on marketable securities, and C = cash balance.
The optimal level of cash or the optimal cash balance is determined using the following formula:

2bT
-/

EXAMPLE 4.9 You estimate a cash need for $4,000,000 over a I-month period where the cash account is expected
to be disbursed at a constant rate. The opportunity interest rate is 6 percent per annum or 0.5 percent for a 1-month
period. The transaction cost each time you borrow or withdraw is $100.

The optimal cash balance and the number of transactions you should make during the month follow:

. 26T [2(100)(4,000,000)
C =V =V o005 — 2400000

The optimal cash balance is $400,000. The average cash balance is:

C* _ $400.000

3 > = $200,000

The number of transactions required are:

$4,000,000

7$400.000 = 10 transactions during the month.

The Miller—Orr Model

The Miller—Orr model is a stochastic model for cash management where uncertainty exists for
cash payments. In other words, there is irregularity of cash payments. The Miller—Orr model places
an upper and lower limit for cash balances. When the upper limit is reached a transfer of cash to
marketable securities or other suitable investments is made. When the lower limit is reached a transfer
from securities to cash occurs. A transaction will not occur as long as the cash balance falls within the
limits.

The Miller—Orr model takes into account the fixed costs of a securities transaction (b), assumed to
be the same for buying as well as selling, the daily interest rate on marketable securities (i), and
the variance of daily net cash flows (s°). A major assumption is the randomness of cash flows. The
two control limits in the Miller—Orr model may be specified as ‘4’ dollars as an upper limit and zero
dollars at the lower limit. When the cash balance reaches the upper level, / less z dollars of securities are
bought and the new balance equals zero, and z dollars of securities are sold and the new balance again
reaches z.

The optimal cash balance z is computed as follows:

3 3b52
4i

zZ =

The optimal value for / is computed as 3z. The average cash balance will approximate (z + /)/3.
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EXAMPLE 4.10 Delta Inc. has experienced a stochastic demand for its product, which results in fluctuating cash
balances randomly. The following information supplied:

Fixed cost of a securities transaction $10
Variance of daily net cash flows $50
Daily interest rate on securities (10%/360)  0.0003

The optimal cash balance, the upper limit of cash needed, and the average cash balance follow:

3/3(10)(50) \/3(10)(50) B \/ 1.500
4(0.0003) 0.0012 ~ V0.0012

= /1,250,000 = $102

The optimal cash balance is $102. The upper limit is $306(3 x $102). The average cash balance is

($102 + $306)

3 =$136

When the upper limit of $306 is reached, $204 of securities ($306 — $102) will be purchased to bring you to the
optimal cash balance of $102. When the lower limit of zero dollars is reached, $102 of securities will be sold to again
bring you to the optimal cash balance of $102.

4.4 MANAGEMENT OF ACCOUNTS RECEIVABLE

Consideration should be given to the company’s investment in accounts receivable since there
is an opportunity cost associated with holding receivable balances. The major decision regarding
accounts receivable is the determination of the amount and terms of credit to extend to
customers. The credit terms offered have a direct bearing on the associated costs and revenue to
be generated from receivables. For example, if credit terms are tight, there will be less of an
investment in accounts receivable and less bad debt losses, but there will also be lower sales and reduced
profits.

In evaluating a potential customer’s ability to pay, consideration should be given to the firm’s
integrity, financial soundness, collateral to be pledged, and current economic conditions. A customer’s
credit soundness may be evaluated through quantitative techniques such as regression analysis. Such
techniques are most useful when a large number of small customers are involved. Bad debt losses can be
estimated reliably when a company sells to many customers and when its credit policies have not changed
for a long period of time.

The collection period for accounts receivable partly depends on the firm’s credit policy and
economic conditions, such as a recessionary environment, a period of limited or tight credit, or both.

In managing accounts receivable, the following procedures are recommended. First, establish a
credit policy:

1. A detailed review of a potential customer’s soundness should be made prior to extending credit.
Procedures such as a careful review of the customer’s financial statements and credit rating, as
well as a review of financial service reports (e.g., Dun & Bradstreet), are common.

2. As customer financial health changes, credit limits should be revised.

Marketing factors must be noted since an excessively restricted credit policy will lead to lost
sales.

4. If secasonal datings are used, the firm may offer more liberal payments than usual during slow
periods in order to stimulate business by selling to customers who are unable to pay until later in
the season. This policy is financially appropriate when the return on the additional sales plus the
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lowering in inventory costs is greater than the incremental cost associated with the additional
investment in accounts receivable.

Second, establish a policy concerning billing:

Customer statements should be sent within 1 day subsequent to the close of the period.
Large sales should be billed immediately.

Customers should be invoiced for goods when the order is processed rather than when it is
shipped.

4. Billing for services should be done on an interim basis or immediately prior to the actual
services. The billing process will be more uniform if cycle billing is employed.

5. The use of seasonal datings should be considered. (See item 4, concerning credit policy.)

Finally, establish a policy concerning collection:

1. Accounts receivable should be aged in order to identify delinquent and high-risk customers.
The aging should be compared to industry norms.

2. Collection efforts should be undertaken at the very first sign of customer financial
unsoundness.

EXAMPLE 4.11 Jones Corporation sells on terms of net/60. Its accounts are on the average 30 days past due.
Annual credit sales are $500,000. The investment in accounts receivable is:

90
360 < $500,000 = $125,000

EXAMPLE 4.12 The cost of a given product is 40 percent of selling price, and carrying cost is 12 percent of selling
price. On average, accounts are paid 90 days subsequent to the sale date. Sales average $40,000 per month.
The investment in accounts receivable from this product is:

Accounts receivable:

3 months x $40,000 sales = $120,000
Investment in accounts receivable:
$120,000 x (0.40 + 0.12) = $ 62,400

EXAMPLE 4.13 A company has accounts receivable of $700,000. The average manufacturing cost is 40 percent of
the sales price. The before-tax profit margin is 10 percent. The carrying cost of inventory is 3 percent of selling price.
The sales commission is 8 percent of sales. The investment in accounts receivable is:

$700,000(0.40 4+ 0.03 4- 0.08) = $700,000(0.51) = $357,000

EXAMPLE 4.14 If a company’s credit sales are $120,000, the collection period is 60 days, and the cost is 80 percent
of sales price, what are (a) the average accounts receivable balance and (b) the average investment in accounts
receivable?

. 360
(a) Accounts receivable turnover: w0 = 6
. dit sal 120,000
Average accounts receivable = crecit safes _ S = $20,000
turnover 6
(b) Average investment in accounts receivable = $20,000 x 0.80 = $16,000

It pays for a firm to give a discount for early payment by customers when the return on the funds
received early is greater than the cost of the discount.
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EXAMPLE 4.15 Lakeside Corporation provides the following data:

Current annual credit sales $12,000,000
Collection period 2 months
Terms net/30
Rate of return 15%

Lakeside proposes to offer a 3/10, net/30 discount. The corporation anticipates 25 percent of its customers will
take advantage of the discount. As a result of the discount policy, the collection period will be reduced to 1% months.
Should Lakeside offer the new terms?

The discount policy is disadvantageous, as indicated below.

Current average accounts receivable
balance ($12,000,000/6) $2,000,000

Average accounts receivable
balance—after policy change

($12,000,000/8) 1,500,000
Reduction in average accounts

receivable $ 500,000
Rate of return x0.15
Dollar return earned $ 75,000
Cost of discount

(0.25 x $12,000,000 x 0.03) $ 90,000
Disadvantage of discount policy

($90,000 — $75,000) $§ 15,000

A firm may consider offering credit to customers with a higher-than-normal risk rating. Here, the
profitability on additional sales generated must be compared with the amount of additional bad debts
expected, higher investing and collection costs, and the opportunity cost of tying up funds in receivables
for a longer period of time. When idle capacity exists, the additional profitability represents the incre-
mental contribution margin (sales less variable costs) since fixed costs remain the same. The incremental
investment in receivables represents the average accounts receivable multiplied by the ratio of per-unit
cost to selling price.

EXAMPLE 4.16 Joseph Corporation, which has idle capacity, provides the following data:

Selling price per unit $80

Variable cost per unit $50

Fixed cost per unit $10

Annual credit sales 300,000 units
Collection period 2 months
Rate of return 16%

The corporation is considering a change in policy that will relax its credit standards. The following information
applies to the proposal:

1. Sales will increase by 20 percent.

2. Collection period will go to 3 months.

3. Bad debt losses are expected to be 3 percent of the increased sales.

4

Collection costs are expected to increase by $20,000.

The analysis of its proposed credit policy change follows:
Concerning incremental profitability:
Increased unit sales (300,000 x 0.20) 60,000
Per-unit contribution margin ($80 — $50) x$30
Incremental profit $1.800,000
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Concerning additional bad debts:

Incremental dollar sales (60,000 x $80) $4,800,000
Bad debt percentage x0.03
Additional bad debts $ 144,000

New average unit cost is:

Units Unit Cost Total Cost
Current 300,000 $60 $18,000,000
Increment 60,000 $50¢ 3,000,000
Total 360,000 $21,000,000
. $21,000,000
New average unit cost = 360,000 $58.33

“Since idle capacity exists, the per-unit cost on the incremental sales is solely the variable cost
of $50.

Additional cost of higher investment in average accounts receivable is:

Investment in average accounts
receivable after the change in

policy $5,249,700¢
Current investment in average accounts

receivable 3,000,000”
Incremental investment in

average accounts receivable $ 2,249,700
Rate of return x0.16
Additional cost § 359,952

a

Credit sales unit cost  $28,800,000 = $58.33

turnover selling price 4 *$80.00 $3,249,700
b
$24,000,000 ~ $60
—% X 580 = $3,000,000
The net advantage/disadvantage is:
Incremental profitability $1,800,000
Less: Additional bad debts $144,000
Additional collection costs 20,000
Opportunity cost 359,952 523,952
Net advantage/disadvantage $1,276,048

Since the net advantage is considerable, Joseph Corporation should relax its credit policy.

EXAMPLE 4.17 Wise Corporation is considering liberalizing its credit policy to encourage more customers to
purchase on credit. Currently, 80 percent of sales are on credit and there is a gross margin of 30 percent. Other
relevant data are:

Currently Proposal
Sales $300,000 $450,000
Credit sales $240,000 $360,000
Collection expenses 4% of credit sales 5% of credit sales

Accounts receivable turnover 4.5 3
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An analysis of the proposal yields the following results:

Average accounts receivable balance (credit sales/accounts receivable turnover)

Expected average accounts receivable ($360,000/3) $120,000
Current average accounts receivable ($240,000/4.5) 53,333
Increase $ 66,667
Gross profit
Expected increase in credit sales ($360,000 — $240,000) $120,000
Gross profit rate 0.30
Increase $ 36,000
Collection expenses
Expected collection expenses (0.05 x $360,000) §$ 18,000
Current collection expenses (0.04 x $240,000) 9,600
Increase $ 8,400

Wise Corporation would benefit from a more liberal credit policy.

When a company is considering initiating a sales campaign in order to improve income, incremental
profitability is compared to the cost of the discount and the opportunity cost associated with the higher
investment in accounts receivable.

EXAMPLE 4.18 Drake Company is planning a sales campaign, during which Drake will offer credit terms of 4/20,
net/60. Drake anticipates its collection period will rise from 70 days to 90 days. Data for the contemplated
campaign are:

Percentage of Sales Percentage of Sales
Prior to Campaign During Campaign
Cash sales 30 20
Payment from
1-20 50 45
21-100 20 35

The proposed sales strategy will likely increase sales from $6 million to $7 million. The gross profit rate is 20
percent, and the rate of return is 12 percent. Sales discounts are given on cash sales.
An analysis of the proposed sales campaign is as follows:

Sales Campaign

Without Campaign With Campaign
Gross profit $1,200,000 $1,400,000
Sales subject to discount
0.8 x $6,000,000 $4,800,000
0.65 x $7,000,000 $4,550,000
Sales discount x0.4 —192,000 x0.04 —182,000
Investment in average accounts receivable
70/360 x $6,000,000 x 0.8 $ 933,333
90/360 x $7,000,000 x 0.8 §1,400,000
Rate of return x0.12 —112,000 x0.12 —168,000
Net profit $ 896,000 $1,050,000

Drake should initiate the sales program since it will generate an additional profit of $154,000.
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A business may wish to evaluate a credit policy that would extend credit to currently limited-credit
or no-credit customers. Full credit should only be given to a customer category if net earnings ensue.

EXAMPLE 4.19 TGD Corporation has three credit categories (X, Y, Z) and is considering changing its credit
policy for categories Y and Z. The pertinent data are:

Additional Annual

Bad Debt Collection Sales if Credit
Category (%) Period (days) Credit Terms Restrictions Are Eased
X 2 30 Full $100,000
Y 5 50 Restricted $400,000
V4 13 80 No credit $900,000

Gross profit approximates 15 percent of sales. The rate of return is 16 percent.

Analysis of the data yields the following results:
Category Y Category Z

Gross profit

$400,000 x 0.15 $60,000

$900,000 x 0.15 $135,000
Increment in bad debts

$400,000 x 0.05 —20,000

$900,000 x 0.13 —117,000
Incremental average in accounts receivable

50/360 x 0.85 x $400,000 $47,222

80/360 x 0.85 x $900,000 $170,000

Rate of return x0.16 x0.16
Additional cost -7,556 —27,200
Net profitability $32,444 $-9,200

Credit should be eased only for category Y. Extending credit to category Z is likely to incur a loss for the
company.

4.5 INVENTORY MANAGEMENT

The three types of inventory are: (1) raw materials, which are materials acquired from a supplier that
will be used in the manufacture of goods; (2) work-in-process, which is partially completed goods at the
end of the accounting period; and (3) finished goods, which are completed goods awaiting sale.

Inventory management involves a trade-off between the costs associated with keeping inventory
versus the benefits of holding inventory. Higher inventory levels result in increased costs from storage,
insurance, spoilage, and interest on borrowed funds needed to finance inventory acquisition. However,
an increase in inventory lowers the possibility of lost sales from stockouts and the incidence of
production slowdowns from inadequate inventory. Further, large volume purchases will result in greater
purchase discounts. Inventory levels are also influenced by short-term interest rates. For example,
as short-term interest rates increase, the optimum level of holding inventory will be reduced.

Inventory should be counted at regular, cyclic intervals because this provides the ability to check
inventory on an ongoing basis as well as to reconcile the book and physical amounts. Cyclic counting has
the following advantages:

1. It allows for an efficient use of a few full-time experienced counters throughout the year.
2. It enables the timely detection and correction of the causes of inventory error.

3. It does not require a plant shutdown, as does a year-end count.
4

It facilitates the modification of computer inventory programs if needed.
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A quantity discount may be received when purchasing large orders. The discount serves as a reduc-
tion of the acquisition cost of materials.

EXAMPLE 4.20 A company purchases 1,000 units of an item having a list price of $10 each. The quantity discount
is 5 percent. The net cost of the item is:

Acquisition cost (1,000 x $10) $10,000
Less: Discount (0.05 x $10,000) 500
Net cost $ 9,500

The average investment in inventory should be considered.

EXAMPLE 4.21 Savon Corporation places an order for 5,000 units at the beginning of the year. Each unit costs
§$10. The average investment is:

Average inventory” 2,500 units
Unit cost, $ x$10
Average investment $25,000

“ Quantity(Q) 5,000
2 )

The more frequently a company places an order, the lower will be the average investment.

Carrying and Ordering Costs

Inventory carrying costs include those for warehousing, handling, insurance, and property taxes. A
provisional cost for spoilage and obsolescence should also be included in an analysis of inventory. In
addition, the opportunity cost of holding inventory balances must be considered. Assuming that the
carrying cost per unit is constant, then

Carrying cost = % x C

where Q/2 represents average quantity and C is the carrying cost per unit.

Inventory order costs are the costs of placing an order and receiving the merchandise. They include
freight charges and the clerical costs to place an order. In the case of produced items, they also include
the scheduling cost. The ordering cost per unit is assumed to be constant.

. S
Ordering cost = — x P

Q
where S = total usage
Q = quantity per order
P = cost of placing an order
The total inventory cost is therefore:
c Sp
oc , sp

2 C



114 THE MANAGEMENT OF WORKING CAPITAL [CHAP. 4

A trade-off exists between ordering and carrying costs. A greater order quantity will increase
carrying costs but lower ordering costs.

Economic Order Quantity (EOQ)
The economic order quantity (EOQ) is the optimum amount of goods to order each time an order is
placed so that total inventory costs are minimized.

28pP

EOQ =
Q C

The number of orders to be made for a period is the usage (S) divided by the EOQ.

EXAMPLE 4.22 Winston Corporation needs to know how frequently to place their orders. They provide the
following information:

S = 500 units per month
P = $40 per order

C = $4 per unit

EOQ = /%:‘/w:\/lo,oo = 100 units

The number of orders required each month is:
S 500 _
EOQ 100
Therefore, an order should be placed about every 6 days (31/5).

EXAMPLE 4.23 Apex Appliance Store is determining its frequency of orders for toasters. Each toaster costs $15.
The annual carrying costs are approximated at $200. The ordering cost is $10. Apex expects to sell 50 toasters each
month. Its desired average inventory level is 40.

S§=150x 12 =600
P =310

__purchase price x carrying cost _ $15 x $200

C =355

average investment T 40 x 815

EOQ = ,/ch = \/2(60?(10) = \/12’200 = /2,400 = 49 (rounded)

The number of orders per year is:

S 600

EOQ~ 49 = 12 orders (rounded)

Apex Appliance should place an order about every 30 days (365/12).

During periods of inflation and tight credit, a company should be flexible in its inventory manage-
ment policies. For example, its EOQ model will have to be modified to reflect rising costs.

Stockouts

Stockout of raw materials or work-in-process can result in a shutdown or slowdown in the
production process. In order to avoid a stockout situation, a safety stock level should be maintained.
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Safety stock is the minimum inventory amount needed for an item, based on anticipated usage and the
expected delivery time of materials. This cushion guards against unusual product demand or unexpected
delivery problems.

EXAMPLE 4.24 Winston Corporation places an order when its inventory level reaches 210 rather than 180 units.
Its safety stock is 30 units. In other words, the company expects to be stocked with 30 units when the new order is
received.

The optimum safety stock level is the point where the increased carrying cost equals the opportunity
cost associated with a potential stockout. The increased carrying cost is equal to the carrying cost per
unit multiplied by the safety stock.

usage

Stockout cost = number of orders [ ———F——
order quantity

) x stockout units

x unit stockout cost x probability of a stockout

EXAMPLE 4.25 Tristar Corporation uses 100,000 units annually. Each order placed is for 10,000 units. Stockout
is 1,000 units; this amount is the difference between the maximum daily usage during the lead time less the reorder
point, ignoring a safety stock factor. The stockout probability management wishes to take is 30 percent. The per-unit
stockout cost is $2.30. The carrying cost per unit is $5. The inventory manager must determine (a) the stockout cost
and (b) the amount of safety stock to keep on hand.

(a) Stockout cost = & x stockout units x unit stockout cost x probability of a stockout
order quantity
100,000
10,000 x 1,000 x $2.30 x 0.3 = $6,900

(b) Let X = safety stock

Stockout cost = carrying cost of safety stock
$6,900 = $5X

1,380 units = X

Economic Order Point (EOP)

The economic order point is the inventory level that signals the time to reorder merchandise at the
EOQ amount. Safety stock is provided for in the computation.

EOP = SL + z,/S(EOQ)(L)

where L = the lead time
z = the stockout acceptance factor

EXAMPLE 4.26 Blake Corporation provides the following data:

S = 2,000 units per month
EOQ = 75 units
L = of a month
z = 1.29, which represents the acceptable stockout level of 10 percent
(from normal probability distribution table in Appendix E)
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EOP = SL + z/S(EOQ)(L) = (2,000)() + 1.29,/2,000(75)(2)
=500 + 1.29,/37,500 = 500 + 1.29(193.6) = 750 (rounded)

The financial manager should attempt to determine the inventory level that results in the greatest
savings.

EXAMPLE 4.27 Frost Corporation is thinking of revising its inventory policy. The current inventory turnover is
16 times. Variable costs are 70 percent of sales. If inventory levels are increased, Frost anticipates additional sales
generated and less of an incidence of inventory stockouts. The rate of return is 17 percent.

Actual and estimated sales and inventory turnover are as follows:

Sales ($) Turnover
700,000 16
780,000 14
850,000 11
940,000 7
Frost’s financial manager can now compute the inventory level that will result in the highest net savings.
A B C D E F
Average Inventory Opportunity Cost Associated Additional Net Savings
Sales ($) Turnover (A=B)(®) with Additional Inventory” ($) Profitability” ($) (E-D) ($)
700,000 16 43,750
780,000 14 55,714 2,034 24,000 21,966
850,000 11 77,273 3,665 21,000 17,335
940,000 7 134,286 9,692 27,000 17,308

“ Incremental average inventory balance x 0.17 (the rate of return).
® Incremental sales x 0.30 (contribution margin).

The best inventory level is 55,714 units, since the greatest savings result at this point.

ABC Inventory Control Method

The ABC method of inventory control requires the classification of inventory into one of three
groups, A, B, or C. Group A items are most expensive, group B less expensive, and group C the least
expensive. The higher the value of the inventory items, the more control should be exercised over them.

Inventory should be analyzed frequently when using the ABC method. The procedure for construct-
ing an ABC analysis follows:

Separate each type of inventory, such as finished goods, work-in-process, and raw materials.

2. Calculate the annual dollar usage for each type of inventory by multiplying the unit cost times

the expected future annual usage.

3. Rank each inventory type from high to low, based on annual dollar usage.

4. Classify the inventory as A, B, or C, based on the top 20 percent, the next 30 percent, and the

last 50 percent valuation, respectively.

5. Tag the inventory with ABC classifications and record those classifications in the item inventory
master records.

Figure 4-1 illustrates the ABC distribution.

The ABC analysis become a tool with the materials manger checks the accuracy of his or her records.
More time is spent cheking A category items than B and C items. The financial manager should establish
an audit program for those records and items that have the greatest impact on profitability based on the
ABC analysis.
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Inventory

Classification Population (%) $ Usage (%)
A 20 80

B 30 15

C 50 5

Fig. 4-1 ABC inventory distribution

Managing Dependent-Demand Inventories

Many types of businesses such as make-to-stock manufacturers, hospitals, wholesale distributors,
and retail businesses must keep independent-demand items on hand. On the other hand, many manu-
facturers deal with dependent-demand inventories. Dependent-demand (or derived-demand) items are
those components that are assembled to become part of some parent item or in some similar way
become part of a set of components. Dependent-demand inventories typically are consumed within
the production system, not by some outside demand. Materials requirements planning (MRP) and
just-in-time (JIT) inventory management are two methods for managing derived-demand inventories.

Material Requirements Planning (MRP). MRP is a system that works backwards from the sched-
uled quantities and need dates for end items specified in a master production schedule (MPS) to determine
the requirements for components needed to meet the MPS.

Just-in-Time (JIT) Inventory. The primary goal of JIT is to reduce inventories to insignificant or
zero levels. In traditional manufacturing, inventories result whenever production exceeds demand.
Inventories are needed as a buffer when production does not meet expected demand. With JIT, parts
and materials arrive just in time to be used in production.

Review Questions

1. — equals current assets less current liabilities.

2. In managing working capital, one should consider the trade-off between
and

3. The financing of long-term assets with long-term debt is referred to as

4. Cash consists of and

5. Cash held for emergency purposes is referred toasa(n) — balance.

6. Excess cash that will be needed in the near future should be temporarily invested
in__ securities.

7. Theterm _—_  refers to funds retained by the bank on a loan made to the company.

8. The time required for a check to go from the maker to the payee is referred to
as

9. The time needed for a check to clear is referred to as

10. A(n) system is one in which a local bank picks up customer remissions from a
post office box.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

THE MANAGEMENT OF WORKING CAPITAL [CHAP. 4
s a system of collection in which a local bank receives funds and transfers
them to a main concentration bank account.

One way to defer a cash payment is by the use of a(n) because the bank must
first secure approval from the company before the instrument is paid.

The terms of a $1,000 sale are 3/20, net/40. If collection is received in 14 days, the amount
received is $

Partially completed merchandise at year-end is referredtoas — inventory.
Inventory consisting of fashionable merchandise has high — risk.
refers to the cost of holding inventory.

As the order size increases, carrying cost and ordering cost

The optimum amount to order each time is referred to as the

The optimum inventory level requiring a reorder of goods is referred to as the

The — method requires that greater control be exercised over higher-valued
merchandise.

Answers: (1) Net working capital; (2) risk, return; (3) hedging; (4) currency, demand deposits; (5) precau-
tionary; (6) marketable; (7) compensating balance; (8) mail float; (9) deposit collection float; (10) lock-
box; (11) Concentration banking; (12) draft; (13) 970; (14) work-in-process; (15) realization; (16) Carrying
cost; (17) increases, decreases; (18) economic order quantity (EOQ); (19) economic order point (EOP); (20)

ABC.

4.1

Solved Problems

Net Working Capital. Winston Corporation has the following selected assets and liabilities:

Cash $15,000
Accounts receivable $20,000
Inventory $37,000
Land $70,000
Building $190,000
Goodwill $26,000
Accounts payable $13,000
Salaries payable $7,000
Taxes payable $19,000
Mortgage payable $80,000
Common stock $100,000
Retained earnings $82,000

Determine the company’s net working capital.



CHAP. 4] THE MANAGEMENT OF WORKING CAPITAL 119

4.2

4.3

4.4

SOLUTION

CURRENT ASSETS

Cash §15,000

Accounts receivable 20,000

Inventory 37,000 $72,000
CURRENT LIABILITIES

Accounts payable $13,000

Salaries payable 7,000

Taxes payable 19,000 39,000
Net working capital $33.,000

Delay in Cash Receipt. Blake Corporation receives average daily cash receipts of $140,000.
The finance manager has determined that the time period between the mailing of a check and
its actual availability for corporate use is 4 days. What is the amount of cash being tied up
because of the delay?

SOLUTION

4 days x $140, 000 = $560,000

Float Measurement. On a typical day, ABC Company writes checks totaling $3,000. These checks
clear in 7 days. Simultaneously, the company receives $1,700. The cash is available in 2 days on
average. (1) Calculate the disbursement, the collection, and the net floats and (2) interpret the
result (CFM adapted).

SOLUTION

(1) The disbursement float is 7 days x $3,000 = $21,000. The collection float is 2 days x (—$1,700) =
—$3,400. The net float is $21,000 + (—3,400) = $17,600.

(2) At any given time, the firm typically has uncashed checks outstanding of $21,000. At the same
time, it has uncollected receipts of $3,400. Thus, the firm’s book balance is typically $17,600 less
than its available balance for a positive $17,600 net float.

Lockbox. It typically takes Lawrence Corporation 8 days to receive and deposit customer
remissions. Lawrence is considering a lockbox system and anticipates that the system will
reduce the float time to 5 days. Average daily cash receipts are $220,000. The rate of return is
10 percent.

(¢) What is the reduction in cash balances associated with implementing the system? (b)
What is the rate of return associated with the earlier receipt of the funds? (¢) What should be
the maximum monthly charge associated with the lockbox proposal?

SOLUTION

(@) $220,000 x 3 days = $660,000
() 0.10 x $660,000 = $66,000
@) $66,000

o - §$5,500
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4.5

4.6

4.7

4.8
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Lockbox. Doral Corporation is considering a lockbox arrangement that will cost $216,000 per
year. Average daily collections are $450,000. As a result of the system, the float time will
be reduced by 3 days. The rate of return is 14 percent. Should the lockbox arrangement be
instituted?

SOLUTION
Cost $216,000
Return on freed cash (0.14 x 3 x $450,000) 189,000
Disadvantage of lockbox $ 27,000

The lockbox should not be used.

Dividing of Region. Boston Corporation has an arrangement with XYZ Bank in which the bank
handles $5 million a day in collections but requires a $420,000 compensating balance. The
company is considering withdrawing from the arrangement and dividing its southern region so
that two other banks will handle the business instead. Bank S will handle $3 million a day of
collections and require a $450,000 compensating balance, and bank T will handle the other $2
million a day and require a compensating balance of $350,000. By dividing the southern region,
collections will be accelerated by % day. The rate of return is 17 percent. Should the southern
region be divided?

SOLUTION
Accelerated cash inflow $5 million per day x % day $2,500,000
Incremental compensating balance required 380,000
Increased cash flow $2,120,000
Rate of return x0.17
Net annual savings § 360,400

Yes, the southern region should be divided, as doing so will save the company $360,400 per year.

Average Cash Balance. Dane Company’s weekly average cash balances are:

Week Average Cash Balance
1 $15,000
2 19,000
3 12,000
4 17,000
Total $63,000

(a) What is the monthly average cash balance? (b) Assuming an annual interest rate 15
percent, what is the monthly rate of return earned on the average cash balance?

SOLUTION

(a) $63,000 _ $15.750
4
(b) $15,750 x (0.15 = 12) = $196.88

Book Balance versus Bank Balance. Company P writes checks averaging $30,000 per day that
require 4 days to clear. By what amount will its book balance be less than its bank balance?
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4.9

4.10

4.11

SOLUTION

$30,000 x 4 days = $120,000

Opportunity Cost of Not Taking Discount. What is the opportunity cost of not taking a discount
when the terms are 2/20, net/45?

SOLUTION

) discount percent 360 2 360
(0] tunit t= — =—x—=——=29.49
pporthnity cos 100 — discount percent x N 98 x 25 &

Baumol Model. The following formula is used in determining its optimal level of cash:

2bT
=y

where b = the fixed cost of a transaction

T = the total cash needed for the time period involved

i = the interest rate on marketable securities
C = cash balance
C* = optimal level of cash

Assume that the fixed cost of selling marketable securities is $10 per transaction and the interest
rate on marketable securities is 6% per year. The company estimates that it will make cash
payments of $12,000 over a 1-month period. What is the average cash balance (rounded to the
nearest dollar)? (CFM adapted.)

SOLUTION

A model developed by William Baumol can determine the optimum amount of cash for a company to hold
under conditions of certainty. The objective is to minimize the sum of the fixed costs of transactions and the
opportunity cost (return forgone) of holding cash balances that do not yield a return. Substituting in the
formula as shown below yields an optimal cash balance of about $6,928. Thus, the average cash balance is

$3,464 (56,928 - 2).
. BT [2810)(512,000)
= i\ 5%/12 months 36,928

Optimal Cash Balance. Green Corporation anticipates a cash requirement of $1,000 over a 1-
month period. It is expected that cash will be paid uniformly. The annual interest rate is 24
percent. The transaction cost of each borrowing or withdrawal is $30. («) What is the optimal
cash balance? (b) What is the average cash balance?

SOLUTION
(a) The optimum cash balance is:
26T [2(30)(1,000) \/60,000 _
C= i \/ 0.24 =12« —V 0.02 $1,732.05

(b) The average cash balance is:

C  $1,732.05

3 3 = $866.03

0.24 1 interest rat
¢ Monthly interest rate = annua Terest 1 0.02
12 months
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The Miller—Orr Model. Heavenly Company has experienced a stochastic demand for its product,
which results in fluctuating cash balances randomly. The following information is supplied:

Fixed cost of a securities transaction $100
Variance of daily net cash flows $1,000
Daily interest rate on securities (6%/360) 0.000167

Determine the optimal cash balance, upper and lower limit of cash needed, and average cash
balance.

SOLUTION

The optimal cash balance, the upper limit of cash needed, and the average cash balance follow:

__ /3(100)(1000)
1\ 4(0.000167)
= /499,910,000,000 = $7,663

The optimal cash balance is $7,663. The upper limit is $22,989 (3 x $7,663). The lower limit is zero. The
average cash balance is

(87,663 + $22,989)

= $10,217.33
3 310,

When the upper limit of $22,989 is reached, $15,326 of securities ($22,989 — $7,663) will be purchased to
bring you to the optimal cash balance of $7,663. When the lower limit of zero dollars is reached, $7,663 of
securities will be sold to again bring you to the optimal cash balance of $7,663.

Date of Cash Receipt. The terms of sale are 3/20, net/45, May 1 dating. What is the last date the
customer may pay in order to receive the discount?

SOLUTION
May 20.

Average Investment in Accounts Receivable. Milch Corporation sells on terms of net/90. Their
accounts receivable are on average 20 days past due. If annual credit sales are $800,000, what is
the company’s average investment in accounts receivable?

SOLUTION

90 + 20
360

x $800,000 = $244,444

Average Investment in Accounts Receivable. The cost of product X is 30 percent of its selling price,
and the carrying cost is 8 percent of selling price. Accounts are paid on average 60 days after sale.
Sales per month average $25,000. What is the investment in accounts receivable?

SOLUTION

Accounts receivable = 2 months x $25,000 sales = $50,000

Investment in accounts receivable = $50,000 x 0.38 = $19,000
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4.16

4.17

4.18

4.19

Average Investment in Accounts Receivable. Levine Corporation has accounts receivable of
$400,000. Its manufacturing cost approximates 35 percent of selling price. The before-tax
profit margin is 16 percent, and the inventory carrying cost is 4 percent of the selling price.
Sales commissions are 7 percent of sales. What is Levine’s average investment in accounts
receivable?

SOLUTION

Average investment in accounts receivable = $400,000(0.35 + 0.04 + 0.07) = $400,000(0.46)
= $184,000

Average Investment in Accounts Receivable. Ajax Company’s credit sales are $300,000, and the
collection period is 90 days. Cost is 70 percent of selling price. Determine Ajax’s average invest-
ment in accounts receivable.

SOLUTION
Accounts receivable turnover = % =4
Average accounts receivable = w = $75,000

Average investment in accounts receivable = $75,000 x 0.70 = $52,500

Discount Policy. Stevens Company presents the following information:

Current annual credit sales: $24,000,000
Collection period: 3 months
Terms: net/30
Rate of return: 18%

The company is considering offering a 4/10, net/30 discount. It anticipates that 30 percent of
its customers will take advantage of the discount. The collection period is expected to decrease to
2 months. Should the discount policy be implemented?

SOLUTION

Current average accounts receivable balance

($24,000,000/4) $ 6,000,000
Average accounts receivable balance—after

change in policy ($24,000,000/6) 4,000,000
Reduction in average accounts receivable $ 2,000,000
Interest rate x0.18
Rate of return $ 360,000
Cost of discount (0.30 x $24,000,000 x 0.04) $ 288,000
Advantage of discount policy ($360,000 — $288,000) $ 72,000

Yes, Stevens Company should implement the discount policy.

Credit Policy. Nelson Corporation reports the following information:

Selling price per unit §70

Variable cost per unit §45

Fixed cost per unit §15

Annual credit sales 400,000 units
Collection period 3 months

Rate of return 19%



124 THE MANAGEMENT OF WORKING CAPITAL

The company is considering easing its credit standards. If it does, the following is expected to
result: Sales will increase by 25 percent; collection period will increase to 4 months; bad debt
losses are anticipated to be 4 percent on the incremental sales; and collection costs will increase by

$34,000.

Should the proposed relaxation in credit standards be implemented?

SOLUTION

Incremental profitability:

Increased unit sales (400,000 x 0.25)
Contribution margin per unit ($70 — $45)
Incremental profit

Increased bad debts:
Incremental dollar sales (100,000 x $70)

Uncollectibility percentage
Additional bad debts

To determine the opportunity cost of the increased investment in accounts receivable, we first need to

calculate the new average unit cost, as follows:

Units Unit Cost
Present 400,000 $60
Increment 100,000 $45
Total 500,000
$28,500,000

New average unit cost = 500,000

Additional cost:
Investment in average accounts receivable
[(credit sales/turnover) x (unit cost/selling price)]
After change in policy
[(835,000,000/3) x ($57/$70)]
Current
[($28,000,000/4) x ($60/$70)]
Incremental
Rate of return
Opportunity cost

Net advantage/disadvantage of proposal:
Additional profitability

Less: Increased bad debts $280,000
Increased collection costs 34,000
Opportunity cost 665,000

Net advantage

Thus, the Nelson Corporation would benefit from relaxing its credit policy as proposed.

4.20 Credit Policy. Simon Corporation is evaluating a relaxation of its credit policy. At present, 70
percent of sales are on credit and there is a gross margin of 20 percent. Additional data are:

Current
Sales $500,000
Credit sales $410,000
Collection expenses 3% of credit sales

Collection period 72 days

100,000
x$25
$2.500.000

$7,000,000
x0.04
5 280,000

Total Cost
$24,000,000
4,500,000
$28,500.000

= §57

$9,500,000

6,000,000
$3,500,000
x0.19

§ 665,000

$2,500,000

979,000
$1.521.000

Anticipated
$640,000
$520,000

4% of credit sales
90 days
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Using 360 days in a year, answer the following questions: (¢) What is the change in gross
profit associated with the proposal? (b) What is the incremental change in collection expenses? (¢)

What is the change in average accounts receivable?

SOLUTION
(a) Incremental credit sales
Gross profit rate
Increase in gross profit
(b) Collection expenses with proposal

(0.04 x $520,000)

Collection expenses currently
(0.03 x $410,000)

Increase in collection expenses

(¢)  Average accounts receivable after change in policy are:

Credit sales/accounts receivable turnover

($520,000/4)

Current average accounts receivable

($410,000/5)

Increase in average accounts receivable

$110,000
x0.20
§ 22,000

$20,800

12,300
$ 8,500

$130,000

82,000
$ 48,000

Sales Campaign. Jones Corporation is considering a sales campaign in which it will offer credit
terms of 3/15, net/80. The finance manager expects that the collection period will increase from 90
days to 110 days. Information before and during the proposed campaign follows:

Percentage of Sales
before Campaign

Cash sales 20
Payment from
1-15 35
16-120 45

Percentage of Sales

during Campaign

10

25
65

The sales campaign is expected to raise sales from $5 million to $6 million. The gross profit
rate is 30 percent and the rate of return is 16 percent. Sales discounts are given on cash sales.

Should the sales campaign be initiated?

SOLUTION

Without Sales Campaign

Gross profit
Sales subject to discount

0.55 x $5,000,000 $2,750,000
0.35 x $6,000,000

Sales discount x0.03

Investment in average accounts

receivable
(90/360) x $5,000,000 x 0.7 $ 875,000
(110/360) x $6,000,000 x 0.7

Rate of return x0.16

Net profit

$1,500,000

—82,500

—140,000

_$1.277.500

With Sales Campaign

$1,800,000
$2,100,000
x0.03 —63,000
$1,283,333
x0.16 —205,333
51,531,667

The sales campaign should be implemented because it results in an incremental profit of $254,167.
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4.22 Credit Policy. Wilder Corporation is considering granting credit to currently limited customers or
no-credit customers. The following information is given:

Incremental Annual Sales

Accompanying
Bad Debt Collection Relaxation in Credit
Category Percentage Period Credit Terms Standards ($)
A 3 20 days Full 250,000
B 6 45 days Restricted 540,000
C 10 90 days No credit 800,000

Gross profit approximates 12 percent of sales. The rate of return is 18 percent.
Should credit be extended to categories B and C?

SOLUTION

Category B Category C

Gross profit

$540,000 x 0.12

$800,000 x 0.12 $64,800 $96,000
Less: Increased bad debts

$540,000 x 0.06 —32.,400

$800,000 x 0.10 —80,000

Incremental investment in average
accounts receivable

(45/360) x 0.88 x $540,000 $59,400
(90/360) x 0.88 x $800,000 $176,000
Rate of return x0.18 x0.18
Opportunity cost —10,692 —31,680
Net profit $21,708 —$15,680

Credit should be extended only to category B.

4.23 Materials Cost. Grason Corporation purchases 3,000 units of a raw material at a list price of $5
each. The supplier offers a quantity discount of 4 percent. What is the material cost of the item?

SOLUTION
Acquisition cost (3,000 x $5) $15,000
Less: Discount (0.04 x $15,000) 600
Net cost $14,400

4.24  Average Investment in Inventory. West Corporation orders 4,000 units of a product at the begin-
ning of the period for §7 each. What is West Corporation’s average investment in inventory?

SOLUTION
Average inventory (Q/2 = 4,000/2) 2,000 units
Unit cost ($) x7
Average investment $14,000

4.25 Ordering Cost. Charles Corporation uses 8,500 units per year. Each order is for 200 units. The
cost per order is $13. What is the total ordering cost for the year?



CHAP. 4] THE MANAGEMENT OF WORKING CAPITAL 127

4.26

4.27

4.28

4.29

SOLUTION

8,500

200 % $13 = $552.50

Economic Order Quantity. Luster Corporation presents the following data: Usage is 400 units per
month, cost per order is $20, and carrying cost per unit is $6.

Given these data, answer the following questions: (a) What is the economic order quantity?
() How many orders are required each month? (¢) How often should each order be placed?

SOLUTION
(a) EOQ = 1/£ = \/2(400)(20) = \/16’000 = 52 (rounded)
C 6 6
S 400
(0) m =5 = 8 (rounded)
(0 %1 = every 4 days

Stockout Cost. Boston Corporation uses 30,000 units. Each order placed is for 1,500 units. The
stockout units is 300. Management is willing to accept a stockout probability of 40 percent.
The stockout cost per unit is $3.20. What is the total stockout cost?

SOLUTION
usage . . .
Stockout cost = —————— x stockout units x unit stockout cost x probability of stockout
order quantity

30,000

1,500 x 300 x $3.20 x 0.4 = §7,680

Economic Order Point. Met Corporation reports the following data regarding one of its
inventory items: Usage is 5,000 units per month, EOQ is units, and lead time is % month.
The stockout acceptance factor is 1.29, which represents an acceptable stockout percentage of
10 percent.

Determine the economic order point.

SOLUTION

EOP = SL + z/S(EOQ)(L)
= (5,000)(3) + 1.29,/5.000(100)(3)

= 2,500 + 1.294/250,000 = 2,500 + 1.29(500) = 3,145

Inventory Management. XYZ Appliance Store sells an average of 160 units per month. Each
order the store places is for 300 units. The cost per unit is $5. The cost per order is $12.
Carrying cost is $0.15 per dollar invested per year. The rate of return is 18 percent. The tax
rate is 46 percent.
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(a¢) What is the investment in average inventory? (b) What is the annual ordering cost? (¢)
What is the annual holding cost? (d) What is the opportunity cost of holding inventory? (¢) What
is the total cost of the inventory excluding the purchase price?

SOLUTION

. 300
(a) Average inventory = % === 150

Investment in average inventory = 150 x $5 = $750
. S 160 x 12
(b) Ordering cost = 0 x P= ﬁ x $12 = $76.80
(c) Holding cost = carrying cost x investment in average inventory
=0.15 x $750 = $112.50

(d) Opportunity cost = rate of return x investment in average inventory

=0.18 x $750 = $135
(e) Inventory cost (excluding purchase price)

= (100 — tax rate) x (ordering cost + holding cost) + opportunity cost
= 0.54($76.80 + $112.50) + $135 = $237.22

Optimum Inventory Level. Saft Corporation is considering changing its inventory policy. At
present, the inventory turns over 12 times per year. Variable costs are 60 percent sales. The
rate of return is 21 percent. Sales and inventory turnover data follow:

Sales ($)

800,000
870,000
950,000
1,200,000

Turnover

12
10

Determine the inventory level that results in the greatest net savings.

A B C
Average
Inventory
Sales ($) Turnover (A +=B) (%)
800,000 12 66,666
870,000 10 87,000
950,000 7 135,714
1,200,000 5 240,000

“ Incremental average inventory balance x 0.21.
? Incremental sales x 0.40

D E
Opportunity
Cost Associated
with Additional Additional
Inventory” ($) Profitability® ($)
4,270 28,000
10,230 32,000
21,900 100,000

Net Savings
(E-D) ($)

23,730
21,770
78,100
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4.31

The inventory level that results in the greatest net savings is 240,000 units.

Lockbox System. Tunequip, Inc., is a wholesale distributor of specialized audio equipment,

tapes, and records. Annual sales are projected at $27 million for the 20X1 fiscal year, and the

average accounts receivable balance is estimated at $2.5 million. The average invoice size is
$1,000. Customers pay their accounts by check, which are mailed to corporate headquarters in

Florida.

The finance manager of Tunequip is examining the firm’s cash-handling techniques to find
ways to reduce borrowing requirements and financing costs. One alternative under consideration
is the establishment of a lockbox system to handle collections from customers in the western
United States, Those customers are expected to account for $10.8 million of Tunequip’s total
projected sales in 20X 1. Tunequip could acquire the use of the funds a day earlier if the western
customers mailed their checks to a post office box in Utah. The Utah National Bank would
process the payments mailed to the post office box; they would deposit the checks in Tunequip’s
account in Utah National, wire transfer the money to the Florida National Bank (Tunequip’s
primary bank), and send the payment information by mail. Utah National Bank’s charge for
operating the lockbox system would be a flat fee of $80 per month plus $0.10 for each paid invoice
handled; in addition the Utah bank would require Tunequip to maintain a $5,000 minimum cash
balance with the bank.

There would be no change in Tunequip’s relationship with Florida National Bank. The
finance manager estimates that Tunequip would be able to borrow funds from Florida
National Bank during 20X1 at an interest rate of 9 percent.

(a) If Tunequip, Inc., established the lockbox system for its western customers, calculate (1) the
annual cost of operating the lockbox system, and (2) the dollar amount of the change in the
level of accounts receivable and the reduction in borrowing which will result from this
system.

(h) What factors other than those referred to in (@) should Tunequip consider in its evaluation
of the lockbox system?

(¢) Do your calculations support the establishment of a lockbox system for Tunequip’s western
customers? Explain your answer. (CMA, adapted.)

SOLUTION

(a) (1) The annual cost of operating the lockbox system is:

western sales

Estimated number of invoices = - - -
average invoice size

$10,800,000 o
=— =1
$1,000/invoice 0,800 invoices
Estimated handling fee (10,800 x $0.10) $1,080
Fixed fee (12 months x $80) 960
Cost of compensating balance ($5,000 x 0.09) 450
Estimated annual operating cost $2,490

(2) The use of the lockbox will permit Tunequip to acquire the use of the funds 1 day earlier. This
will have the effect of reducing the average accounts receivable by 1 day’s sales and reduce the
need for borrowing by the same amount. This amounts to $30,000 as is shown below.

western sales  $10,800,000

days in year 360

Reduction in average accounts receivable = = $30,000
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(b) Other factors to be considered when changing to the lockbox system include the following:
What is the cost of the wire transfers? Will there be a delay in recording receivables thus
affecting customer attitudes? Will customers be upset because their lockbox checks will be cashed
earlier? What is the impact of changes on costs on the main office? What other alternatives, such as
tightening credit terms and slowing payments, of cash management can be used to reduce borrowing
needs?

(¢) The financial manager makes the following recommendation:

Reduction in borrowing $30,000
Interest rate 0.09
Annual savings $ 2,700
Estimated annual operating cost 2,490
Estimated savings $ 210

These projections give marginal support for the establishment of a lockbox because annual
savings exceed costs by $210. However, the other items outlined in (b) should be considered in arriving
at a final decision.

4.32 Credit Policy. The Heap Corporation finds itself with excess manufacturing capacity.
The company has lost a portion of its share of the market over the past several years. This,
in part, may be due to Heap having a more conservative credit policy than is common in the
industry.

Heap
Corporation Industry
Terms 2/10, net/30 (%) 2/10, net/30 (%)
Credit granted as
percent of applicants
by credit class
A 100 100
B 100 100
C 25 70
D 11 40
E 2 20
F 0 S
Average collection period 30 days 60 days

The vice-president for finance recommends that Heap Corporation relax its credit
standards, with the expectation that sales and profitability will increase. Staff studies show
that credit sales can be expected to increase to $92 million, bad debt losses will be
approximately $2.4 million, inventory will need to be increased by $5.67 million, and
average collection of accounts receivable will be 60 days. The 20X2 Heap income statement is
given below.
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Heap Corporation
Income Statement
(in Thousands of Dollars)
For Year Ended December 31, 20X2

Revenue

Credit sales $ 72

Cash sales 8 $80
Costs and other charges

Manufacturing expenses® $57.4

Administrative expenses” 3.0

Selling expenses® 9.6 70

Net income before taxes $10
Federal income tax 5
Net income $5
“Materials and supplies $10.0
Labor 40.0
Fixed overhead 74

5574

PAIl fixed $ 3.0
“Selling expenses -
Variable expense $ 8.0
Bad debt loss estimate 1.6

$ 9.6

(a) Estimate the accounts receivable balance at December 31, 20X2. (b) Assuming total assets at
December 31, 20X2 equal 40 million dollars: (1) What is Heap Corporation’s return on corporate assets?
(2) What is the asset turnover? (¢) What profit margin will Heap Corporation earn if the predictions are
correct? (d) What return should be expected on corporate assets if the policy is adopted and the predictions
are correct? (¢) Will the company be better off financially if the proposed change in credit policy is made?
Explain your answer. (CMA, adapted.)

SOLUTION
(a) Credit sales $72,000,000
Allowance for bad debts $ 1,600,000
Net credit sales $70,400,000
Average collection period 30 days
Accounts receivable turnover 12 times
4
Net receivables balance, December 31, 20X2 = w = $5,866,667
‘i
(b) (1) Return on corporate assets = net income _ 5,000,000 =12.5%

total assets _ 40,000,000
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2

()

Credit sales
Cash sales
Manufacturing expense
Materials and supplies
Labor
Fixed overhead
Administrative expense
Selling expense
Variable
Bad debt loss estimate
Net income before taxes
Federal income tax

Net income

(d)

Total assets
Prior assets

Asset turnover =

Heap Corporation

sales 80,000,000
assets 40,000,000

Pro Forma Income Statement

(in Millions of Dollars)

For Year Ended December 31,

$12.50
50.00
7.40

$10.00
2.40

Increase in receivables®

Increase in inventory

@ $92,000,000 (credit sales)
2,400,00 (bad debt)
89,600,000 (net credit sales)

20X2

$92.00
8.00

§69.90
3.00

12.40

$40,000,000
9,066,666
5,670,000
$54,736,666

360 .

w0 = 6 (receivable turnover)

73;89’ 6(6)0’ 000 = 514,933,333

Change in receivables = $14,933,333 — $5,866,667 = $9,066,666
$7,350,000 o

Return on assets = m =13.4%

[CHAP. 4

$100.00

85.30
§ 14.70

§ 735

(e) Since the overall return on assets has increased after the credit policy change, the company may be
considered to be in better financial condition. However, it should be noted that the nature and cost
of financing the current asset expansion have not been considered. If the incremental financing is
available only at a comparatively high cost, the change in credit policy may not be desirable.



Chapter 5

Short-term Financing

5.1 INTRODUCTION

This chapter discusses the advantages and disadvantages of the various short-term financing sources.
“Short term” refers to financing that will be repaid in 1 year or less. Short-term financing may be used to
meet seasonal and temporary fluctuations in a company’s funds position as well as to meet permanent
needs of the business. For example, short-term financing may be used to provide extra net working
capital, finance current assets, or provide interim financing for a long-term project.

When compared to long-term financing, short-term financing has several advantages; for example,
it is easier to arrange, it is less expensive, and it affords the borrower more flexibility. The drawbacks
of short-term financing are that interest rates fluctuate more often, refinancing is frequently needed,
and delinquent repayment may be detrimental to the credit rating of a borrower who is experiencing
a liquidity problem.

The sources of short-term financing are trade credit, bank loans, bankers’ acceptances, finance
company loans, commercial paper, receivable financing, and inventory financing.

The merits of the different alternative sources of short-term financing are usually considered care-
fully before a firm borrows money. The factors bearing upon the selection of the source of short-term
financing include:

Cost.

2. Effect on credit rating. Some sources of short-term financing may negatively affect the firm’s
credit rating.

3. Risk. The firm must consider the reliability of the source of funds for future borrowing.

4. Restrictions. Certain lenders may impose restrictions, such as requiring a minimum level of net
working capital.

5. Flexibility. Certain lenders are more willing than others to work with the borrower, for example,

to periodically adjust the amount of funds needed.

Expected money market conditions.

The inflation rate.

Corporate profitability and liquidity positions.

o >x®» =N

The stability of the firm’s operations.

5.2 TRADE CREDIT

Trade credit (accounts payable) refers to balances owed to suppliers. It is a spontaneous financing
source since it comes from normal business operations. Trade credit is the least expensive form of financing
inventory. The benefits of trade credit are: It is readily available, since suppliers want business; collateral is
not required; interest is typically not demanded or, if so, the amount is minimal; it is convenient; and trade
creditors are frequently lenient in the event of corporate financial problems. A company having liquidity
problems may stretch its accounts payable; however, among the disadvantages of doing so are the giving
up of any cash discount offered and the probability of lowering the firm’s credit rating.

EXAMPLE 5.1 Tristar Corporation purchases $475 worth of merchandise per day from suppliers. The terms of
purchase are net/45, and the company pays on time. How much is Tristar’s accounts payable balance?

$475 per day x 45 days = $21,375

133
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5.3 BANK LOANS

To be eligible for a bank loan, a company must have sufficient equity and good liquidity. When
a short-term bank loan is taken, the debtor usually signs a note, which is a written statement that
the borrower agrees to repay the loan at the due date. A note payable may be paid at maturity or
in installments.

Bank loans are not spontaneous financing as is trade credit. Borrowers must apply for loans, and
lenders must grant them. Without additional funds, a firm may have to restrict its plans; therefore, as a
company’s need for funds changes, it alters its borrowings from banks. One example is a self-liquidating
(seasonal) loan which is used to pay for a temporary increase in accounts receivable or inventory.
As soon as the assets realize cash, the loan is repaid.

Loans, of course, earn interest, and the prime interest rate is the lowest interest rate applied to short-
term loans from a bank. Banks charge only their most creditworthy clients the prime rate; other
borrowers are charged higher interest rates.

Bank financing may take any of the following forms:

1. Unsecured loans
2. Secured loans

3. Lines of credit
4

Installment loans

Unsecured Loans

Most short-term unsecured loans are self-liquidating. This kind of loan is recommended for use
by companies with excellent credit ratings for financing projects that have quick cash flows. They are
appropriate when the firm must have immediate cash and can either repay the loan in the near future or
quickly obtain longer-term financing. The disadvantages of this kind of loan are that, because it is made
for the short term, it carries a higher interest rate than a secured loan and payment in a lump sum
is required.

Secured Loans

If a borrower’s credit rating is deficient, the bank may lend money only on a secured basis, that is,
with some form of collateral behind the loan. Collateral may take many forms including inventory,
accounts receivable, or fixed assets. In some cases, even though the company is able to obtain an
unsecured loan, it may still give collateral in exchange for a lowest interest rate.

Lines of Credit

Under a line of credit, the bank agrees to lend money to the borrower on a recurring basis up to a
specified amount. Credit lines are typically established for a 1-year period and may be renewed annually.
Construction companies often use such an arrangement because they usually receive only minimal
payments from their clients during construction, being compensated primarily at the end of a job.

The advantages of a line of credit for a company are the easy and immediate access to funds during
tight money market conditions and the ability to borrow only as much as needed and repay immediately
when cash is available. The disadvantages relate to the collateral requirements and the additional
financial information that must be presented to the bank. Also, the bank may place restrictions upon
the company, such as ceiling on capital expenditures or the maintenance of a minimum level of working
capital. Further, the bank will charge a commitment fee on the amount of the unused credit line.

When a company borrows under a line of credit, it may be required to maintain a deposit with
the bank that does not earn interest. This deposit is referred to as a compensating balance and is stated
as a percentage of the loan. The compensating balance effectively increases the cost of the loan.
A compensating balance may also be placed on the unused portion of a line of credit, in which case
the interest rate would be reduced.
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EXAMPLE 5.2 A company borrows $200,000 and is required to keep a 12 percent compensating balance. It also
has an unused line of credit in the amount of $100,000, for which a 10 percent compensating balance is required.
What amount is the maximum balance that the business must maintain?

(5200,000 x 0.12) + ($100,000 x 0.10) = $24,000 + $10,000 = $34,000

The bank may test a borrower’s financial capability by requiring the borrower to “‘clean up,” that is,
repay the loan for a brief time during the year (e.g., for 1 month). A company that is unstable to repay a
short-term loan should probably finance with long-term funds. The payment shows the bank that the
loan is actually seasonal rather than permanent financing.

Installment Loans

An installment loan requires monthly payments. When the principal on the loan decreases
sufficiently, refinancing can take place at lower interest rates. The advantage of this kind of loan is
that it may be tailored to satisfy a company’s seasonal financing needs.

Computation of Interest

Interest on a loan may be paid either at maturity (ordinary interest) or in advance (discounting
the loan). When interest is paid in advance, the proceeds from the loan are reduced and the effective
(true) interest cost is increased.

EXAMPLE 5.3 Acme Company borrows $30,000 at 16 percent interest per annum and repays the loan 1 year
hence. The interest paid is $30,000 x 0.16 = $4,800. The effective interest rate is 16 percent.

EXAMPLE 5.4 Assume the same facts as in Example 5.3, except the note is discounted. The proceeds of this loan
are smaller than in the previous example.

Proceeds = principal — interest = $30,000 — $4,800 = $25,200
The true interest rate for this discounted loan is:

interest  $4,800
Effective interest rate = =335000 = 10"
ective interest rate proceeds  $25.000 7o

EXAMPLE 5.5 Prestige Bank will give a company a l-year loan at an interest rate of 20 percent payable
at maturity, while Heritage Bank will lend on a discount basis at a 19 percent interest rate. Which bank charges
the lowest effective rate?

Prestige Bank 20%
19%

=23.59
81% o

Heritage Bank

The loan from Prestige Bank has the better interest rate.

When a loan has a compensating balance requirement associated with it, the proceeds received by
the borrower are decreased by the amount of the balance. The compensating balance will increase the
effective interest rate.

EXAMPLE 5.6 The effective interest rate associated with a 1-year, $600,000 loan that has a nominal interest rate of
19 percent, with interest due at maturity and requiring a 15 percent compensating balance is computed as follows:

interest rate x principal
proceeds, % x principal

_0.19x$600,000  $114,000
~ (1.0 — 0.15) x $600,000  $510,000

Effective interest rate (with compensating balance) =

=22.4%
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EXAMPLE 5.7 Assume the same facts as in Example 5.6, except that the loan is discounted. The effective interest
rate is:

interest rate x principal
(proceeds, % x principal) — interest

_ 0.19 x $600,000 _ $114,000
~(0.85 x $600,000) — $114,000  $396,000

Effective interest rate (with discount) =

= 28.8%

EXAMPLE 5.8 Jones Company has a line of credit in the amount of $400,000 from its bank, but it must maintain
a compensating balance of 13 percent on outstanding loans and a compensating balance of 10 percent on the unused
credit. The interest rate on the loan is 18 percent. The company borrows $275,000. What is the effective interest rate
on the loan?

The required compensating balance is:

0.13 x $275,000 $35,750

0.10 x 125,000 12,500
$48,250

. T . interest rate (on loan) x principal
Effective interest rate (with line of credit) = ( ) X P P

principal — compensating balance

018 x $275,000  $49,500
"~ $275,000 — $48,250 ~ $226,750

=21.8%

On an installment loan, the effective interest rate computation is more involved. Assuming a 1-year
loan is to be paid in equal monthly installments, the effective rate must be based on the average amount
outstanding for the year. The interest to be paid is computed on the face amount of the loan.

EXAMPLE 5.9 A company borrows $40,000 at an interest rate of 10 percent to be paid in 12 monthly installments.
The average loan balance is $40,000/2 = $20,000. The effective interest rate is $4,000/$20,000 = 20%.

EXAMPLE 5.10 Assume the same facts as in Example 5.9, except that the loan is discounted. The interest of
$4,000 is deducted in advance so the proceeds received are $40,000 — $4,000 = $36,000. The average loan balance
is $36,000/2 = $18,000. The effective interest rate is $4,000/$18,000 = 22.2%.

5.4 BANKERS’ ACCEPTANCES

A banker’s acceptance is a draft, drawn by an individual and accepted by a bank, that orders
payment to a third party at a later date. The creditworthiness of the draft is of good quality because
it has the backing of the bank, not the drawer. It is, in essence, a debt instrument created by the
creditor out of a self-liquidating business transaction. Bankers’ acceptances are often used to
finance the shipment and handling of both domestic and foreign merchandise. Acceptances are classed
as short-term financing because they typically have maturities of less than 180 days.

EXAMPLE 5.11 A United States oil refiner arranges with its United States commercial bank for a letter of credit
to a Saudi Arabian exporter with whom the United States refiner has undertaken a transaction. The letter of credit
provides the information regarding the shipment and states that the exporter can draw a time draft for a given
amount on the United States bank. Because of the letter of credit, the exporter draws a draft on the bank and
negotiates it with a local Saudi Arabian bank, receiving immediate payment. The Saudi Arabian bank sends the
draft to the United States bank and when the latter accepts the draft, there is an acceptance to meet the obligation on
the maturity date.
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5.5 COMMERCIAL FINANCE COMPANY LOANS

When credit is unavailable from a bank, a company may have to go to a commercial finance
company. The finance company loan has a higher interest rate than a bank, and generally is secured.
Typically, the amount of collateral placed will be greater than the balance of the loan. Collateral includes
accounts receivable, inventories, and fixed assets. Commercial finance companies also finance the install-
ment purchases of industrial equipment by firms. A portion of their financing is sometimes obtained
through commercial bank borrowing at wholesale rates.

5.6 COMMERCIAL PAPER

Commercial paper can be issued only by companies possessing the highest credit ratings. Therefore,
the interest rate is less than that of a bank loan, usually % percent below prime. Commercial paper
is unsecured and sold at a discount in the form of short-term promissory notes. The maturity date is
usually less than 270 days, otherwise Securities and Exchange Commission (SEC) registration is needed.
When a note is sold at a discount, it means that interest is immediately deducted from the face of the note
by the creditor, but the debtor will pay the full face value. Commercial paper may be issued through a
dealer or directly placed to an institutional investor.

The benefits of commercial paper are that no security is required, the interest rate is
typically less than through bank or finance company borrowing, and the commercial paper dealer
often offers financial advice. The drawbacks are that commercial paper can be issued only by
large, financially sound companies, and commercial paper dealings relative to bank dealings are
impersonal.

EXAMPLE 5.12 Travis Corporation’s balance sheet appears below.

ASSETS LIABILITIES AND STOCKHOLDERS’ EQUITY
Current assets $ 540,000 Current liabilities
Fixed assets 800,000 Notes payable to banks $ 100,000
Commercial paper 650.000
Total current liabilities $ 750,000
Long-term liabilities 260.000
Total liabilities $1,010,000
Stockholders’ equity 330.000
Total liabilities and
Total assets $1,340,000 stockholders’ equity $1,340,000

The amount of commercial paper issued by Travis is a high percentage of both its current liabilities, 86.7 percent
($650,000/$750,000), and its total liabilities, 64.4 percent ($650,000/$1,010,000). Probably Travis should do more
bank borrowing because in the event of a money market squeeze, the company would find it advantageous to have a
working relationship with a bank.

EXAMPLE 5.13 Able Company sells $500,000 of commercial paper every two months at a 13 percent rate. There is
a $1,000 placement cost each time. The percentage cost of the commercial paper is:

Interest ($500,000 x 0.13) $65,000
Placement cost ($1,000 x 6) 6,000
Cost $71,000
Percentage cost of commerical paper = $ 71,000 =142%

$500,000
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EXAMPLE 5.14 Ajax Corporation issues $300,000 worth of 18 percent, 90-day commercial paper. However, the
funds are needed for only 70 days. The excess funds can be invested in securities earning 17 percent. The brokerage
fee associated with the marketable security transaction is 1.5 percent. The dollar cost to the company in issuing the
commercial paper is:

Interest expense $13,500
[0.18 x $300,000 x (90/360)]
Brokerage fee (0.015 x $300,000) 4,500
Total cost $18,000
Less: Return on marketable securities
[0.17 x $300,000 x (20/360)] 2,833
Net cost $15,167

EXAMPLE 5.15 Charles Corporation anticipates it will need $500,000 cash for February 20X2 in order to
purchase inventory. There are three ways to finance this purchase, as follows:

(a) Set up a l-year credit line for $500,000. The bank requires a 1 percent commitment fee. The interest rate
is 18 percent on borrowed funds. Funds are needed for 30 days.

(b) Do not take advantage of a 1/10, net/40 discount on a $500,000 credit purchase.
(¢) Issue $500,000 of commercial paper for 30 days at 17 percent.

Which is the least expensive method of financing?

(a) Set up a credit line:

Commitment fee $ 4,583

[0.01 x $500,000 x (11/12)]
Interest [0.18 x $500,000 x (1/12)] 7,500
$12,083

(b) Do not take advantage of discount:

0.01 x $500,000 = $5,000
(¢) Issue commercial paper:
0.17 x $500,000 x (1/12) = $7,083

The financing with the least dollar cost is to not take the discount, as specified in (b).

5.7 RECEIVABLE FINANCING

Receivable financing has several advantages, including avoiding the need for long-term financing
and obtaining a recurring cash flow base. Accounts receivable financing has the drawback of high
administrative costs when there are many small accounts. However, with the use of computers these
costs can be curtailed.

Accounts receivable may be financed under either a factoring or assignment arrangement. Factoring
refers to the outright sale of accounts receivable to a bank or finance company without recourse.
The purchaser takes all credit and collection risks. The proceeds received by the selling company
are equal to the face value of the receivables less the commission charge, which is typically 2 to
4 percent higher than the prime interest rate. The cost of the factoring arrangement is the factor’s
commission for credit investigation, interest on the unpaid balance of advanced funds, and a discount
from the face value of the receivables where high credit risks exist. Remissions by customers are made
directly to the factor.
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The advantages of factoring include:

Immediate availability of cash

Reduction in overhead since the credit examination function is no longer required

1

2

3. Utilization of financial advice

4. Receipt of advances as needed on a seasonal basis
5

Strengthening of the balance sheet position

The drawbacks to factoring include both the high cost and the poor impression left with customers
because of the change in ownership of the receivables. Also, factors may antagonize customers by their
demanding methods of collecting delinquent accounts.

In an assignment, there is no transfer of the ownership of the accounts receivable. Receivables
are given to a finance company with recourse. The finance company typically advances between 50
and 85 percent of the face value of the receivables in cash. The borrower is responsible for a service
charge, interest on the advance, and any resulting bad debt losses. Customer remissions continue to be
made directly to the company.

The assignment of accounts receivable has a number of advantages, including the immediate
availability of cash, cash advances available on a seasonal basis, and avoidance of negative customer
feelings. The disadvantages include the high cost, the continuance of the clerical function associated with
accounts receivable, and the bearing of all credit risks.

The financial manager should be aware of the impact of a change in accounts receivable policy
on the cost of financing receivables.

EXAMPLE 5.16 When accounts receivable are financed, the cost of financing may rise or fall under different
conditions. For instance: (1) when credit standards are relaxed, costs increase; (2) when recourse for defaults is given
to the finance company, costs decrease; and (3) when the minimum invoice amount of a credit sale is increased,
costs decrease.

The finance manager should compute the cost of accounts receivable financing and select the least expensive
alternative.

EXAMPLE 5.17 A factor will purchase Ryan Corporation’s $120,000 per month accounts receivable. The factor
will advance up to 80 percent of the receivables for an annual charge of 14 percent, and a 1.5 percent fee on
receivables purchased. The cost of this factoring arrangement is:

Factor fee [0.015 x ($120.000 x 12)] $21,600
Cost of borrowing [0.14 x ($120,000 x 0.8)] 13,440
Total cost $35,040

EXAMPLE 5.18 Tristar Corporation needs $250,000 and is weighing the alternatives of arranging a bank loan or
going to a factor. The bank loan terms are 18 percent interest, discounted, with a compensating balance of 20 percent
required. The factor will charge a 4 percent commission on invoices purchased monthly, and the interest rate on the
purchased invoices is 12 percent, deducted in advance. By using a factor, Tristar will save $1,000 monthly credit
department costs, and uncollectible accounts estimated at 3 percent of the factored accounts receivable will not
occur. Which is the better alternative for Tristar?

The bank loan which will net the company its desired $250,000 in proceeds is:

Proceeds $250,000 _ $250,000  $250,000

- = = = $403,226
100% — (percent deducted)  100% — (18% +20%) 1.0 —0.38 0.62 3403,

The effective interest rate associated with the bank loan is:

interest rate  0.18

— = ——=129.0¢9
proceeds, %  0.62 &

Effective interest rate =
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The amount of accounts receivable that should be factored to net the firm $250,000 is:

$250,000  $250,000

= = $297,619
1.0-0.16 0.84 8297,
The total annual cost of the bank arrangement is:

Interest ($250,000 x 0.29) $72,500
Additional cost of not using a factor:

Credit costs ($1,000 x 12) 12,000

Uncollectible accounts ($297,619 x 0.03) 8,929
Total cost $93,429

The effective interest rate associated with factoring accounts receivable is:

interest rate 12% 0.12

= =—=14.39
proceeds,%  100% — (12% +4%) 0.84 &

Effective interest rate =

The total annual cost of the factoring alternative is:

Interest ($250,000 x 0.143) $35,750
Factoring ($297,619 x 0.04) 11,905
Total cost $47,655

Factoring should be used since it will cost almost half as much as the bank loan.

EXAMPLE 5.19 System Corporation’s factor charges a 3 percent fee per month. The factor lends the firm up to
75 percent of receivables purchased for an additional 1 percent per month. The company’s credit sales are $400,000
per month. As a result of the factoring arrangement, the company saves $6,500 per month in credit costs and a bad
debt expense of 2 percent of credit sales.

XYZ Bank has offered an arrangement where it will lend the firm up to 75 percent of the receivables. The bank
will charge 2 percent per month interest plus a 4 percent processing charge on receivable lending.

The collection period is 30 days. If System Corporation borrows the maximum allowed per month, should
the firm stay with the factor or switch to XYZ Bank?

Cost of factor:

Purchased receivables (0.03 x $400,000) $12,000
Lending fee (0.01 x $300,000) 3,000
Total cost $15,000

Cost of bank financing:

Interest (0.20 x $300,000) $ 6,000
Processing charge (0.04 x $300,000) 12,000
Additional cost of not using the factor:
Credit costs 6,500
Bad debts (0.02 x $400,000) 8,000
Total cost $32,500

System Corporation should stay with the factor.

EXAMPLE 5.20 Davis Company is considering a factoring arrangement. The company’s sales are $2,700,000,
accounts receivable turnover is 9 times, and a 17 percent reserve on accounts receivable is required by the factor.
The factor’s commission charge on average accounts receivable payable at the point of receivable purchase is
2.0 percent. The factor’s interest charge is 16 percent on receivable after subtracting the commission charge
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and reserve. The interest charge reduces the advance. What is the annual effective cost under the factoring
arrangement?

credit sales _ $2,700,000

= = $300,000
turnover 9

Average accounts receivable =

Davis will receive the following amount by factoring its accounts receivable:

Average accounts receivable $300,000
Less: Reserve ($300,000 x 0.17) —51,000

Commission ($300,000 x 0.02) —6,000
Net prior to interest $243,000
Less: Interest [$243,000 x (16%/9)] 4,320
Proceeds received $238,680

The annual cost of the factoring arrangement is:

Commission ($300,000 x 0.02) $ 6,000
Interest [$243,000 x (16%/9)] 4,320
Cost each 40 days (360/9) $10,320
Turnover x 9
Total annual cost $92,880

The annual effective cost under the factoring arrangement based on the amount received is:

Annual cost _ $92,830 38,99
Average amount received ~ $238,680 ~ ’

5.8 INVENTORY FINANCING

Financing inventory typically occurs when a company has fully used its borrowing capacity on
receivables. Inventory financing requires the existence of marketable, nonperishable, and standardized
goods that have quick turnover. The merchandise should not be subject to rapid obsolescence. Good
collateral inventory is that which can be marketed apart from the borrower’s marketing organization.
Inventory financing should take into account the price stability of the inventory and the expenses
associated with selling it.

The disadvantages of inventory financing include the high interest rate and the restrictions on some
of the company’s inventory.

The vehicles of inventory financing include a floating (blanket) lien, warechouse receipt, and trust
receipt. In the case of a floating lien, the creditor’s security lies in the aggregate inventory rather than in
its components. Even though the borrower sells and restocks, the lender’s security interest continues.
With a warehouse receipt, the lender receives an interest in the borrower’s inventory stored at a public
warehouse; however, the fixed costs of this arrangement are quite high. There may be a field warehouse
arrangement where the warchouser sets up a secured area directly at the debtor’s location. The debtor
has access to the goods but must continually account for them. With a trust receipt loan, the creditor
has title to given goods but releases them to the borrower to sell on the creditor’s behalf. As goods are
sold, the borrower remits the funds to the lender. A good example of trust receipt use is in automobile
dealer financing. The drawback of the trust receipt arrangement is that a trust receipt must be given
for specific items.

A collateral certificate may be issued by a third party to the lender guaranteeing the existence
of pledged inventory. The advantage of a collateral certificate is flexibility since merchandise does not
have to be segregated or possessed by the lender.
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EXAMPLE 5.21 Jackson Corporation wishes to finance its $500,000 inventory. Funds are needed for 3 months.
A warehouse receipt loan may be taken at 16 percent with a 90 percent advance against the inventory’s value.
The warehousing cost is $4,000 for the 3-month period. The cost of financing the inventory is:

Interest [0.16 x 0.90 x $500,000 x (3/12)] $ 18,000
Warehousing cost 4,000
Total cost $22,0000

EXAMPLE 5.22 Hardy Corporation has been showing growth in its operations but is currently experiencing
liquidity problems. Six large financially sound companies are Hardy customers, being responsible for 75 percent
of Hardy’s sales. On the basis of the following information for 20X 1, would Hardy Corporation be able to borrow
on receivables or inventory?

Balance sheet data are as follows:

ASSETS

Current assets
Cash $ 27,000
Receivables 380,000

Inventory (consisting of 55%
of work-in-process) 320,000

Total current assets $727,000
Fixed assets 250,000
Total assets $977,000

LIABILITIES AND
STOCKHOLDERS’ EQUITY

Current liabilities
Accounts payable $260,000
Loans payable 200,000
Accrued expenses 35,000
Total current liabilities $495,000
Bonds payable $110,000
Total liabilities $605,000
Stockholders’ equity
Common stock $250,000
Retained earnings 122,000
Total stockholders’ equity 372,000

Total liabilities and
stockholders’ equity $977,000

Selected income statement data are as follows:

Sales $1,800,000
Net income $ 130,000

Receivable financing can be expected since a high percentage of sales are made to only six large financially
healthy firms. Receivables will therefore show good collectibility. It is also easier to control a few large customer
accounts.

Inventory financing is not likely, due to the high percentage of partially completed items. Lenders are reluctant
to finance inventory when a large work-in-process balance exists since the goods will be difficult to further process
and sell by lenders.
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5.9 OTHER ASSETS

Assets other than inventory and receivables may be used as security for short-term bank loans such
as real estate, plant and equipment, cash surrender value of life insurance policies, and securities. Also,
lenders are usually willing to advance a high percentage of the market value of bonds. The owner’s
personal assets may be pledged when the company’s financial position is very weak. In addition,
loans may be made based on a guaranty of a third party.

Review Questions

1. Short-term financing refers to the issuance of debt having a maturity of less
than

2. Short-term financing makes the borrower more susceptibleto — fluctuations.

3. The least expensive source of short-term financing is

4. Accounts payableisa(n) — financing source.

5. Accounts payable should not be stretched too far because of a possible reduction in the
firm’s

6. A note payable may be payable at or in

7. loans are those in which the loan is paid as soon as the financed assets
realize cash.

8. The rate charged by banks to their best clients is called the —— interest rate.
9. loans require no collateral.
10, When a(n) — is given, the bank agrees to lend the borrower money on a

continual basis up to a given amount.

11. A(n) refers to the deposit, which does not earn interest, that a company must
maintain at the bank as collateral for a loan.

12. In a(n) loan, monthly payments are required.

13. Interest on a loan may be paid at or

14. When a loan is discounted, the —— interest rate will be higher.

15. Am)— s a draft drawn by an individual and accepted by the bank requiring

future payment to a third party.

16. The interest rate on is less than the interest rate on a bank loan.

17. The outright sale of accounts receivable to a third party is called
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18.

19.

20.
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In a(n) accounts receivable are transferred to a third party with recourse.
In the case of inventory financing, a(n) — lien applies to the aggregate

inventory rather than the components.

Inan)_— loan, the creditor has title to goods but releases them to the borrower
to sell on the creditor’s behalf.

Answers: (1) 1 year; (2) interest rate; (3) trade credit; (4) spontaneous; (5) credit rating; (6) maturity, install-
ments; (7) Self-liquidating; (8) prime; (9) Unsecured; (10) line of credit; (11) compensating balance; (12)
installment; (13) maturity, in advance; (14) effective; (15) bankers’ acceptance; (16) commercial paper; (17)
factoring; (18) assignment; (19) floating (blanket); (20) trust receipt.

5.1

5.2

5.3

5.4

5.5

Solved Problems

Accounts Payable. James Corporation purchases $750 per day from suppliers on terms of net/30.
Determine the accounts payable balance.

SOLUTION

$750 per day x 30 days = $22,500

Compensating Balance. Carl Corporation borrows $150,000 from a bank. A 10 percent
compensating balance is required. What is the amount of the compensating balance?

SOLUTION

$150,000 x 0.10 = $15,000

Compensating Balance. Wilson Company borrows $500,000 from the bank and is required
to maintain a 15 percent compensating balance. Further, Wilson has an unused line of
credit of $200,000, with a required 11 percent compensating balance. What is the total required
compensating balance the firm must maintain?

SOLUTION

(8500,000 x 0.15) + (200,000 x 0.11) = $97,000

Effective Interest Rate. Charles Corporation borrows $70,000 at 19 percent annual interest.
Principal and interest is due in 1 year. What is the effective interest rate?

SOLUTION

The effective interest rate is 19 percent.

Proceeds of Loan. Assume the same information as in Problem 5.4, except that interest is
deducted in advance. (¢) What is the amount of proceeds the company will receive at the time
of the loan? (b) What is the effective interest rate?
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5.6

5.7

5.8

5.9

SOLUTION
(a) Interest = $70,000 x 0.19 = $13,300

Proceeds = principal — interest = $70,000 — $13,300 = $56,700
®) interest  $13,300

=23.5%

Effective int t rate = =
ective interest rate proceeds — $56.700

Interest Cost. Ajax Corporation is deciding which of two banks to borrow from on a 1-year basis.
Bank A charges an 18 percent interest rate payable at maturity. Bank B charges a 17 percent
interest rate on a discount basis. Which loan is cheaper?

SOLUTION

Bank A 18%
17%

Bank B 3%

=20.5%

Ajax should borrow from bank A since the effective interest rate is lower.

Effective Interest Rate. Tech Corporation takes out a $70,000 loan having a nominal interest rate
of 22 percent payable at maturity. The required compensating balance is 12 percent. What is the
effective interest rate?

SOLUTION

interest rate 0.22 0.22
Effective i ate = = — =T _ 950
ective interest rate proceeds, % 1.00—0.12 0.8 5%

Effective Interest Rate. Assume the same information as in Problem 5.7 except that interest is
payable in advance. What is the effective interest rate?

SOLUTION

interest rate 0.22 0.22
- =20 3330
proceeds, %  0.88 —0.22  0.66 &

Effective rate =

Effective Interest Rate and Compensating Balance. Wilson Corporation has a credit line
of $800,000. The compensating balance requirement on outstanding loans is 14 percent, and
8 percent on the unused credit line. The company borrows $500,000 at a 20 percent interest
rate. (¢) What is the required compensating balance? (b) What is the effective interest rate?

SOLUTION

(@) The required compensating balance is:

Loan 0.14 x $500,000 $70.000
Unused credit 0.08 x $300,000 24,000
$94.000
(®) interest _ 0.20 x $500,000  $100,000

Effective interest rate = =24.6%

proceeds - $500,000 — $94,000 ~ $406,000
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5.10 Average Loan Balance. Wise Corporation borrows $70,000 payable in 12 monthly installments.

5.11

The interest rate is 15 percent. (a) What is the average loan balance? () What is the effective
interest rate?

SOLUTION
(@ Average loan balance = $70é000 = $35,000
A5 x $7 10,5
(h) Effective interest rate = 0.15 x $70,000 _ $10,500 =30%

$35,000  $35,000

Average Loan Balance. Assume the same information as in Problem 5.10, except that the
loan is on a discount basis. (¢) What is the average loan balance? (b) What is the effective
interest rate?

SOLUTION
(a) Proceeds = $70,000 — $10,500 = $59,500
59,5
Average loan balance = S é 00 = $29,750
. $10,500
b = > = . 9
(b) Effective interest rate $29.750 35.3%

5.12 Commercial Paper. Boston Corporation’s balance sheet follows:

ASSETS

Current assets $ 700,000
Fixed assets 1,600,000
Total assets $2,300,000

LIABILITIES AND
STOCKHOLDERS’ EQUITY

Current liabilities

Bank loans payable § 500,000
Commercial paper 100,000
Total current liabilities $ 600,000
Long-term liabilities 300,000
Total liabilities $ 900,000
Stockholders’ equity 1,400,000
Total liabilities and
stockholders’ equity $2,300,000

The company has an excellent credit rating and can issue additional commercial paper if it wishes.
Should Boston Corporation issue additional commercial paper?

SOLUTION

Yes. Commercial paper is a low percentage of current liabilities, 16.7 percent ($100,000/$600,000),
and of total liabilities, 11.1 percent ($100,000/$900,000). Since the cost of commercial paper is less than
a bank loan and since the percentage of commercial paper to total debt financing is low, additional
commercial paper should be issued.
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5.13

5.14

5.15

5.16

Cost of Commercial Paper. Nelson Corporation issues $800,000 of commercial paper every
3 months at a 16 percent rate. Each issuance involves a placement cost of $2,000. What is the
annual percentage cost of the commercial paper?

SOLUTION
Interest ($800,000 x 0.16) $128,000
Placement cost ($2,000 x 4) 8,000
Total cost $136,000
. $136,000 0
Cost of commercial paper = $300.000 — 17.0%

Cost of Commercial Paper. Cho Corporation issues $500,000, 20 percent, 120-day commercial
paper. However, the funds are needed for only 90 days. The excess funds can be invested in
securities earning 19 percent. The brokerage fee for the marketable security transaction is 1.0
percent. What is the net cost to the company for issuing the commercial paper?

SOLUTION
Interest [0.20 x $500,000 x (120/360)] $33,333
Brokerage fee (0.01 x $500,000) 5,000
Total cost $38,333
Less: Return on marketable securities 7,917
[0.19 x $500,000 x (30/360)]
Net cost $30,416

Financing Strategy. Johnson Company expects that it will need $600,000 cash for March 20X2.
Possible means of financing are: (a) Establish a 1-year credit line for $600,000. The bank requires
a 2 percent commitment fee. The interest rate is 21 percent. Funds are needed for 30 days. (b) Fail
to take a 2/10, net/40 discount on a $600,000 credit purchase. (¢) Issue $600,000, 20 percent
commercial paper for 30 days. Which financing strategy should be selected?

SOLUTION
(a) The credit line cost is:
Commitment fee [0.02 x $600,000 x (11/12)] $11,000

Interest [0.21 x $600,000 x (1/12)] 10,500
Total cost $21,500

(b) The cost of not taking discount is:
0.02 x $600,000 = $12,000
(¢) The cost of commercial paper is:
0.20 x $600,000 x {5 = $10,000

Strategy (c) is best since issuance of commercial paper involves the least cost.

Cost of Accounts Receivable Financing. What is the effect of the following situations on the cost of
accounts receivable financing? (a¢) A more thorough credit check is undertaken. (b) Receivables
are sold without recourse. (¢) The minimum invoice amount for a credit sale is decreased.
(d) Credit standards are tightened.
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SHORT-TERM FINANCING [CHAP. 5

SOLUTION
(a) Decrease (¢) Increase
(b) Increase (d) Decrease

Cost of Factoring. Drake Company is contemplating factoring its accounts receivable. The factor
will acquire $250,000 of the company’s accounts receivable every 2 months. An advance of
75 percent is given by the factor on receivables at an annual charge of 18 percent. There is a
2 percent factor fee associated with receivables purchased. What is the cost of the factoring
arrangement?

SOLUTION
Factor fee (0.02 x $250,000 x 6) $30,000
Cost of advance (0.18 x $250,000 x 0.75) 33,750
Total cost $63,750

Bank versus Factor. Forest Corporation needs $400,000 additional financing. The company is
considering the choice of financing with a bank or a factor. The bank loan carries a 20 percent
interest rate on a discount basis with a required compensating balance of 16 percent. The factor
charges a 3 percent commission on invoices purchased monthly. The interest rate associated with
these invoices is 11 percent with interest deductible in advance. If a factor is used, there will be
a monthly savings of $1,500 per month in credit department costs. Further, an uncollectible
accounts expense of 2 percent on the factored receivables will not exist.

(a) What amount of principal must the company borrow from the bank to receive $400,000
in proceeds? () What amount of accounts receivable must be factored to net the firm $400,000?
(¢) What is the effective interest rate on the bank loan? (d) What is the total annual cost of
the bank arrangement? (¢) What is the effective interest rate associated with the factoring arrange-
ment? (/) What is the total annual cost of factoring?

SOLUTION
(a) Principal _ 1.00
Proceeds  1.00 — (0.20 + 0.16)
gértiorziiopogg ~10 —10.36 Therefore 155.?)03’8.0306 - $48?é200 = 5625.000
() Accounts receivables to factor = 155'303’8'0104 = $482§200 = $465,116
@) Effective interest rate of bank loan = nterest rate _ 0.20 _ 31.3%

proceeds % ~0.64
(d) The cost of the bank loan is:

Interest ($400,000 x 0.313) $125,200
Credit costs ($1,500 x 12) 18,000
Uncollectible accounts ($465,116 x 0.02) 9,302
Total annual cost $152,502

(e)  The effective interest rate of factoring is:

0.11 ,
ogg = 128%
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5.19

5.20

(f) The cost of factoring is:

Interest ($400,000 x 0.128) $51,200
Factoring ($465,116 x 0.03) 13,953
Total annual cost $65,153

Bank versus Factor. Wayne Corporation’s factor charges a 4 percent monthly fee. The factor lends
Wayne up to 85 percent of receivables purchased for an additional 1% percent per month. The
monthly credit sales are $350,000. With the factoring arrangement, there is a savings in corporate
credit checking costs of $4,200 per month and in bad debts of 3 percent on credit sales.

Trust Bank has offered to lend Wayne up to 85 percent of the receivables, at an interest
charge of 2.5 percent per month plus a 5 percent processing charge on receivable lending.

The collection period is 30 days, and Wayne borrows the maximum amount permitted each
month. Should Wayne Corporation accept the bank’s offer?

SOLUTION

Cost of factor:

Purchased receivables (0.04 x $350,000) $14,000
Lending fee (0.015 x $350,000 x 0.85) 4,463
Total cost $18.,463

Cost of bank financing:

Interest (0.025 x $350,000 x 0.85) $ 7,438
Processing charge (0.05 x $350,000 x 0.85) 14,875
Additional cost of not using factor
Credit costs 4,200
Bad debts (0.03x$350,000) 10,500
Total Cost $37,013

Wayne Corporation should stay with the factor, since the cost of the bank’s offer is more than twice the
cost of factoring.

Factoring Accounts Receivable. Grafton Corporation is considering factoring its accounts
receivable. Its sales are $3,600,000, and accounts receivable turnover is two times. The factor
requires: (1) an 18 percent reserve on accounts receivable; (2) a commission charge of 2.5 percent
on average accounts receivable, payable when receivables are purchased; and (3) an interest
charge of 19 percent on receivables after deducting the commission charge and reserve.
The interest charge reduces the advance.

Given the facts, answer the following questions: (a) What is the average accounts receivable?
() How much will Grafton receive by factoring its accounts receivable? (¢) What is the annual
cost of the factoring arrangement? (d) What is the effective annual cost of factoring?

SOLUTION

(@) credit sales  $3,600,000

Average accounts receivable = = $1,800,000

turnover 2
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The proceeds from factoring are:

Average accounts receivable $1,800,000
Less: Reserve (51,800,000 x 0.18) —324,000

Commission ($1,800,000 x 0.025) —45,000
Net prior to interest $1,431,000
Less: Interest [$1,431,000 x (19%/2)] 135,945
Proceeds received $1,295,055

The cost of factoring is:

Commission ($1,800,000 x 0.025) $ 45,000
Interest [$1,431,000 x (19%/2)] 135,945
Cost each 180 days (360/2) $180,945
Turnover X 2
Total annual cost $361,890

annual cost $361,890

Effective annual cost of factoring =

average amount received - $1,295,055

[CHAP. 5

=27.9%

Financing Cost of Inventory. Blake Company desires to finance its $300,000 inventory. Funds
are required for 4 months. Under consideration is a warehouse receipt loan at an annual interest
rate of 17 percent, with an 85 percent advance against the inventory’s value. The warehousing cost
is $5,000 for the 4-month period. Determine the financing cost.

SOLUTION

Interest [0.17 x 0.85 x $300,000 x (4/12)] $14,450
Warehousing cost 5,000
Total cost $19,450

Receivable Financing or Inventory Financing. Large Corporation has liquidity problems. Most
of its sales are made to small customer accounts. Relevant balance sheet data for 20X1 are:

ASSETS

Current assets
Cash $ 35,000
Receivables 410,000

Inventory (primarily consisting
of finished goods and

raw materials) 360,00
Total current assets $ 805,000
Fixed assets 600,000

Total assets $1,405,000
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5.23

LIABILITIES AND STOCKHOLDERS’ EQUITY

Current liabilities

Accounts payable $350,000

Loans payable 320,000

Accrued expenses 56,000

Total current liabilities $ 726,000

Bonds payable 225,000
Total liabilities $ 951,000
Stockholders’ equity

Common stock $300,000
Retained earnings

Total stockholders’ equity 154,000 454,000

Total liabilities and
stockholders’ equity $1,405,000

Relevant income statement data are:

Sales $2,400,000
Net income $480,000

Given the balance sheet and income statement data: («) Is receivable financing likely? (b) Is
inventory financing likely?

SOLUTION

(a) No, receivable financing is not likely since receivables are made to many small customer accounts.
Control over receivables will therefore be a problem. (b) Yes, inventory financing is likely since inventory
consists of a large proportion of finished goods and raw materials which are readily saleable.

Cost of Issuing the Commercial Paper. Cartele, Inc., will need $4 million over the next year to
finance its short-term requirements. The company is considering financing alternatives—bank
financing and the sale of commercial paper.

Addison Union Bank is willing to loan Cartele the necessary funds providing the company
maintains a 20 percent compensating balance. The effective cost of the bank loan, considering the
compensating balance requirement, is 10.4 percent on a pretax basis.

Under the other alternative Cartele would sell $4 million of 90-day maturity commercial
paper every 3 months. The commercial paper will carry a rate of 7% percent; the interest rate is
expected to remain at this level throughout the year. The commercial paper dealer’s fee to place
the issue would be a one-time charge of % percent. The commercial paper dealer will require
Cartele to establish a $400,000 compensating balance.

Management prefers the flexibility of bank financing. However, if the cost of bank financing
should exceed the cost of the commercial paper by more than 1 percent, Cartele plans to issue the
commercial paper.

(a) Calculate the effective cost on a pretax basis of issuing the commercial paper and, based
solely upon your cost calculations, recommend the method of financing Cartele, Inc., should
select. (b) Identify the characteristics Cartele should possess in order to deal regularly in the
commercial paper market. (CMA, adapted.)
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SOLUTION

(a) costs incurred by using commercial paper

Cost of commercial paper =

net funds available from commercial paper

The cost of commercial paper in the first quarter is:

Cost of issuing commercial paper

Interest (34,000,000 x 0.0775 x %) $ 77,500
Placement fee ($4,000,000 x 0.00125) 5,000
Ist-quarter cost $ 82,500
Funds available for use
Funds raised $4,000,000
Less: Compensating balance $400,000
Interest and placement 82,500 482,500
Net funds available in the 1st quarter $3,517,500
. . $82,500
Cost of commerical paper in the 1st quarter = $3.517.500 =2.345%
Cost of issuing commercial paper per quarter
Interest ($4,000,000 x 0.0775 x %) $§ 77,500
Funds available for use
Funds raised $4,000,000
Less: Compensating balance $400,000
Interest 77,500 477,500
Net funds available per quarter $3,522.500
. $77,500
Cost of commercial paper per quarter = $3.522.500 =2.20%

The total annual effective cost of commercial paper is:

Effective cost = Ist-quarter cost + 3(cost per quarter — for 2nd, 3rd, 4th quarters)

= 0.02345 4 3(0.02200) = 0.02345 + 0.06600 = 0.089545 = 8.95%

[CHAP. 5

Cartele, Inc., should choose commercial paper because the cost of bank financing (10.4 percent)
exceeds the cost of commercial paper (8.95 percent) by greater than 1 percent.

(b) The characteristics Cartele, Inc., should possess in order to deal regularly in the commercial

paper market include the following:

1. Have a prestigious reputation, be financially strong, and have a high credit rating.

2. Have flexibility to arrange for large amounts of funds through regular banking channels.

3. Have large and frequently recurring short-term or seasonal needs for funds.

4. Have the ability to deal in large denominations of funds for periods of 1 to 9 months and be willing
to accept the fact that commercial paper cannot be paid prior to maturity.

Establishing a Line of Credit. Luther Company produces and sells a complete line of infant and
toddler toys. Its sales, characteristic of the entire toy industry, are very seasonal. The company
offers favorable credit to those customers who will place their Christmas orders early and who
will accept a shipment schedule arranged to fit the production schedules of Luther. The customer
must place orders by May 15 and be willing to accept shipments beginning August 15; Luther
guarantees shipment no later than October 15. Customers willing to accept these conditions are

not required to pay for their Christmas purchases until January 30.
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The suppliers of the raw materials used by Luther in the manufacture of toys offer more
normal credit terms. The usual terms for the raw materials are 2/10, net/30. Luther Company
makes payment within the 10-day discount period during the first 6 months of the year;
however, in the summer and fall, it does not even meet the 30-day terms. The company regularly
pays invoices for raw materials 80 to 90 days after the invoice date during this latter period.
Suppliers have come to accept this pattern because it has existed for many years. In addition,
this payment pattern has not affected Luther’s credit rating or ability to acquire the necessary
raw materials.

Luther recently hired a new financial vice-president. He feels quite uncomfortable with the
unusually large accounts receivable and payable balances in the fall and winter and with the poor
payment practice of Luther. He would like to consider alternatives to the present method of
financing the accounts receivable.

One proposal being considered is to establish a line of credit at a local bank. The company
could then draw against this line of credit in order to pay the invoices within the 10-day discount
period and pay off the debt in February when the accounts receivable are collected. The effective
interest rate for this arrangement would be 12 percent.

(a) Would establishing a line of credit reduce Luther’s cost of doing business? Support your
answer with appropriate calculations. (b) Would long-term financing (debt and common stock) be
a sound alternative means of financing Luther’s generous accounts receivable terms?
(CMA, adapted.)

SOLUTION

(a) No, the line of credit alternative would not reduce Luther Company’s cost of doing business. The cost
of not taking the cash discount is calculated as follows:

discount percent 360

Cost = - - .
o8 (1.00 — discount percent) payment date — discount period

If Luther pays its invoices within 80 days, the cost of the cash discount forgone is 10.5 percent as shown
below.

0.02 360 0.02 360
——=10.5%

t = - -
Cost = 50-002) “ 80 —10) _ 098 * 70

Therefore, given the assumptions that Luther Company’s credit rating or supply sources would not
suffer due to late payment, the cost of the trade credit and forgoing the cash discount is lower than the
12 percent effective cost of the line of credit arrangement that would be used to take advantage of the 2
percent cash discounts.

(b) No, long-term financing is not an appropriate financing alternative to either the present method or the
proposed line of credit for Luther Company.

Luther’s financing need is primarily short term and seasonal. If long-term financing is employed,
Luther would probably have excess funds for 6 months of each year. The use of long-term financing to
meet seasonal needs usually is impractical and can affect the company’s profits and financing flexibility
adversely. Generally, the matching of asset lives and liability maturity provides less risk because the
return on and proceeds from the sale of the assets provide the funds necessary to pay off the debt when
due. For example, noncurrent assets should be financed with long-term debt rather than short-term
obligations.

5.25 Costs of Alternative Sources of Short-term Financing. On March 1, 20X1, National Corporation
purchased $100,000 worth of inventory on credit with terms of 1/20, net/60. In the past, National
has always followed the policy of making payment 1 month (30 days) after the goods are
purchased.

A new member of National’s staff has indicated that the company she had previously worked
for never passed up its cash discounts, and she wonders if that is not a sound policy. She has also
pointed out to National that if it does not take advantage of the cash discount, it should wait the
entire 60-day period to pay the full bill rather than paying within 30 days.
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If National were to take advantage of the discount and pay the bill on March 20 rather than
on March 30, the firm would have to borrow the necessary funds for the 10 extra days. National’s
borrowing terms with a local bank are estimated to be at 8% percent (annual rate), with a
15 percent compensating balance for the term of the loan. Most members of National’s
staff feel that it makes little sense to take out an 8% percent loan with a compensating balance
of 15 percent in order to save 1 percent on its $100,000 by paying the account 10 days earlier
than it had planned.

(a) Just in terms of true interest cost, would it be to National’s advantage to take the 1 percent
discount by paying the bill 10 days earlier than usual if to do this it borrowed the necessary
amount on the above-mentioned terms? (b) If National ordinarily paid 60 days after purchase
(instead of 30 days); would the company benefit by taking the discount if it had to borrow
the money on the above-mentioned terms? (¢) Compare your answers to (a) and (b) and explain
what makes the discount more (less) desirable under the conditions stated in (b) than in (a).
(CMA, adapted.)

SOLUTION
(a) The cost of not paying by the twentieth day is $1,000. The company pays on the thirtieth day; thus, it is
paying $1,000 to borrow $99,000 for 10 days. The annual interest cost is:

$1,000 360 \
$99.000 % T — 6367

It would be necessary to borrow $116,471 from the bank to satisfy the 15 percent compensating balance
and pay $99,000 to the suppliers ($99,000 < 0.85). The interest charges for the 10-day period would be
$116,471 x 0.085 x 10/360 = $275.00. The interest rate on the $99,000 would be:

$275 360

22l 2% 10.000
$99.000 10 o

It is to National’s advantage to borrow from the bank in order to earn the discount.

(h) Waiting 40 days past the discount date to pay the bill changes the annual interest cost of the discount to
9.09 percent.
$1,000 360 0
599,000 < 40 — 0%
The interest charges at the bank would be $116,471 x 0.085 x 40/360 = $1,100.
The interest rate on the $99,000 would be:
$1,100 360

OV 0
$99.000 % 20 — 10:00%

It is not in National’s best Interest to borrow from the bank in this case.

(¢) The reason the borrowing alternative is no longer desirable in (b) is the change in the number of days
that the borrowing covers. The $1,000 discount is a fixed charge for the 40-day period; it is unchanged
by the number of days that lapse between the twentieth day and the day of payment. However, the
interest charges vary with the number of days. Changing the borrowing period from 10 to 40 days
increases the interest charges from $275 to $1,100.

Factoring. The Jackson Company has been negotiating with the Wright Bank with the hope of
finding a cheaper source of funds than their current factoring arrangements. Forecasts indicate
that, on average, they will need to borrow $180,000 per month this year—which is approximately
30 percent more than they have been borrowing on their receivables during the past year. Sales
are expected to average $900,000 per month, of which 70 percent are on credit.

As an alternative to the present arrangements, Wright Bank has offered to lend the company
up to 75 percent of the face value of the receivables shown on the schedule of accounts. The bank
would charge 15 percent per annum interest plus a 2 percent processing charge per dollar of
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receivables assigned to support the loans. Jackson Company extends terms of net 30 days, and all
customers who pay their bills do so by the 30th of the month.

The company’s present factoring arrangement costs them a 2% percent factor fee plus an
additional 1% percent per month on advances up to 90 percent of the volume of credit sales.
Jackson Company saves $2,500 per month that would be required to support a credit department
and a 1% percent bad debt expense on credit sales.

(a) Calculate the expected monthly cost of the bank financing proposal. () Calculate the
expected monthly cost of factoring (¢) Discuss three advantages of factoring. (d) Discuss three
disadvantages of factoring (¢) Would you recommend that the firm discontinue or reduce its
factoring arrangement in favor of Wright Bank’s financing plan? Explain your answer. (CMA,
adapted.)

SOLUTION

(a) The expected monthly cost of bank financing is the sum of the interest cost, processing cost, bad debt
expense, and credit department cost. The calculations are as follows:

Interest [(0.15/12) x $180,000] § 2,250
Processing [0.02 x ($180,000/0.75)] 4,800
Additional cost of not using factor:
credit department 2,500
Bad debt expense 11,025
(0.0175 x 0.7 x $900,000)
Expected monthly cost of bank financing $20,575

(b) The expected monthly cost of factoring is the sum of the interest cost and the factor cost. The
calculations are as follows:

Interest (0.015 x $180,000) $ 2,700
Factor (0.025 x 0.7 x $900,000) 15,750
Expected monthly cost of factoring $18,450

(¢) The following are possible advantages of factoring: (1) Using a factor eliminates the need to carry a
credit department. (2) Factoring is a flexible source of financing because as sales increase, the amount
of readily available financing increases. (3) Factors specialize in evaluating and diversifying credit risks.

(d) The following are possible disadvantages of factoring: (1) The administrative costs may be excessive
when invoices are numerous and relatively small in dollar amount. (2) Factoring removes one of the
most liquid of the firm’s assets and weakens the position of creditors. It may mar the firm’s credit
rating and increase the cost of other borrowing arrangements. (3) Customers could react unfavorably
to a firm’s factoring their accounts receivable.

(e) Based upon the calculations in parts () and (b), the factoring arrangement should be continued. The
disadvantages of factoring are relatively unimportant in this case, especially since Jackson Company
has been using the factor in the past. Before arriving at a final decision, the other services offered by the
factor and bank would have to be evaluated, as well as the margin of error inherent in the estimation of
the source data used in the calculations for parts () and (b). The additional borrowing capacity needed
by Jackson Company is irrelevant because the firm needs only $180,000, the bank will loan $472,500
($900,000 x 0.70 x 0.75), and the factor will lend $567,000 ($900,000 x 0.70 x 0.90).



Examination |
Chapters 1-5

1. What are the principal functions of the financial manager?

2.  Charles Corporation reports the following for 20X1:

Accounts—receivable Jan. 1 $100,000
Accounts—receivable Dec. 31 $150,000
Inventory—1Jan. 1 $40,000
Inventory—Dec. 31 $55,000
Net credit sales $800,000
Cost of goods sold $450,000

Compute: (a) accounts receivable turnover; (b) collection period; (¢) inventory turnover; (d) age
of inventory; and (e) operating cycle.

3.  Column A lists the name of a ratio and column B indicates how the ratio is computed. For each
ratio name given in column A identify the ratio computation from column B.

Column A Column B

Net income — preferred dividends

1) Profit i
(). Profit margin @ common stock outstanding
.. Market price per share
2) Dividend t b -
(2) Dividend payou ®) Earnings per share
Net income
3) Earni h —_
(3) Earnings per share (¢) Sales

Dividends per share

(4) Dividend yield (d) Earnings por share
) Quikratie © Coment T

(6) Interest coverage ) Cash + marketabéeu :f:;lltriltii;s)i—lii—t?ecscounts receivable
(7) Current ratio (2) Dividends per share

Market price per share

Income before interest and taxes
Interest expense

(8) Price/earnings ratio (h)
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4. Classify each transaction in the first three columns by its correct cash flow activity.

5.

10.

11.

Type of Activity

Not
Operating | Investing | Financing | applicable

(a) Purchased land

(b) Sold corporate plant

(¢) Declared a stock dividend

(d) | Appropriated retained earnings
(e) Issued common stock

(f) | Payments for material purchase

Sale terms call for a 2 percent discount if paid within the first 10 days of the month after sale. Based
on prior experience, 70 percent of the sales are collected within the discount period, 20 percent are
collected by the end of the month after sale, 8 percent are collected in the following month, and
2 percent are uncollectible. Actual sales for October and November are $10,000 and $20,000,
respectively. Compute the cash collections forecast for December.

Wise Corporation is considering entering into a lockbox arrangement which will have a yearly cost
of $115,000. Average daily collections are $380,000. The lockbox system will reduce float time by

2 days. The rate of return is 16 percent. Should the lockbox system be implemented?

Geller Corporation provides the following data:

Current annual credit sales $30,000,000
Collection period 2 months
Terms net/30

Rate of return 15%

The business is considering offering a 3/10, net/30 discount. It is expected that 25 percent of the
customers will take advantage of the discount. The collection period is anticipated to decrease to
1 month. Is it financially feasible to implement the discount policy?

William Company provides the following information: Usage is 300 units per month, cost per order
is $15, and carrying cost per unit is $8.

Determine: (a) economic order quantity; (b) the number of orders required each month; and (¢)
the number of days that should elapse between orders.

What is the opportunity cost of not taking a discount when the terms are 4/10, net/60?

Scott Corporation makes an $80,000 loan having a nominal interest rate of 18 percent. Interest is
payable in advance and there is a required compensating balance of 10 percent. What is the effective
interest rate of the loan?

Remsen Corporation’s factor charges a 5 percent monthly fee. It lends Remsen up to 90 percent of
receivables purchased for an additional 2 percent per month. Monthly credit sales are $400,000.
With the factoring arrangement, there is a savings in corporate credit checking costs of $3,600 per
month and in bad debts of 3.5 percent on credit sales.
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Service Bank offers to lend the company up to 90 percent of the receivables. The bank’s interest
charge will be 2.5 percent per month plus a 4 percent processing charge on receivable lending. The
collection period is 30 days, the company borrows the maximum allowed each month.

Is it less expensive to finance with the factor or bank?

Answers to Examination I

1. The prime functions of the financial manager are: (@) obtaining financing; (b) investing funds; (¢) managing
assets; (d) paying out the appropriate amount of dividends; and (e) financial forecasting.

2 Accounts receivable turnover = net credit sales _ $800,000 6.4 times
- @ " average accounts receivable = $125,000

b Collection period = 365 _ 365 _ 57 days
) © On PeIOC = < ccounts reccivable turnover 6.4 ¥

cost of goods sold  $450,000 .

1 t t = - = =947t
© nventory turnover average inventory  $47,500 1mes
. 365 365

(d) Age of inventory = —— = 38.5 days

inventory turnover T 947

(e) The operating cycle is:

Collection period 57.0 days
Age of inventory 38.5 days
Operating cycle 95.5 days

3. (D () (2) @); B) (@) (4) (2): (5) () (6) (); (7) (e); (8) (D).

Operating Investing Financing Not applicable

(a) Purchased land

(b) Sold corporate plant
(¢) Declared a stock dividend X
(d) Appropriated retained earnings
(e) Issued common stock X
f) Payment for material purchase X

5.  The cash collections forecast for December is:

October sales ($10,000 x 0.08) $ 800
November sales

Discount ($20,000 x 0.70 x 0.98) $13,720

No discount ($20,000 x 0.20) 4,000 17,720

Total cash collections $18,520
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6. The proposed lockbox arrangement for Wise Corporation is:

Cost $115,000
Return on freed cash (0.16 x 2 x $380,000) 121,600
$§ 6,600

The lockbox system would save the company $6,000 and should be implemented.

7. Current average accounts receivable
balance ($30,000,000/6) $5,000,000
Average accounts receivable
balance—after change in policy

($30,000,000/12) 2,500,000
Reduction in average accounts receivable $2,500,000
Rate of return x0.15
Dollar return $ 375,000
Cost of discount

(0.25 x $30,000,000 x 0.03) $ 225,000
Advantage to discount policy

($375,000 — $225,000) $ 150,000

The discount policy is financially feasible.

2SP 2(3 15 9
8 (o EOQ = /—S = \/ (300)15) = \/ ;000 = 34 (rounded)
C 8 8
S 300
(b) m = 37 =9 (rounded)
31
(¢) g = every 3 days (rounded)
di t t 36 4

9. Opportunity cost of not taking discount = 1count pereen X —0 =— X —

100 — discount percent N 96

interest rate x principal

10. Effective interest rate = — -
(proceeds, % x principal) — interest
18% x $80,000 $14,400
- (90% x $80,000) — $14,400 = $57.600
11. The cost of financing with a factor is:
Purchased receivable (0.05 x $400,000) $20,000
Lending fee (0.02 x $400,000 x 0.90) 7,200
Total cost $27,200
The cost of financing with a bank is:
Interest (0.025 x $400,000 x 0.90) $ 9,000
Processing charge (0.04 x $400,000 x 0.90) 14,400
Additional cost of not using factor
Credit costs 3,600
Bad debts (0.035 x $400,000) 14,000
Total cost $41,000

It is less expensive to use the factor.

=25%
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Chapter 6

Time Value of Money

6.1 INTRODUCTION

Time value of money is a critical consideration in financial and investment decisions. For example,
compound interest calculations are needed to determine future sums of money resulting from an invest-
ment. Discounting, or the calculation of present value, which is inversely related to compounding, is used
to evaluate future cash flow associated with capital budgeting projects. There are plenty of applications
of time value of money in finance. The chapter discusses the concepts, calculations, and applications of
future values and present values.

6.2 FUTURE VALUES—COMPOUNDING

A dollar in hand today is worth more than a dollar to be received tomorrow because of the interest it
could earn from putting it in a savings account or placing it in an investment account. Compounding
interest means that interest earns interest. For the discussion of the concepts of compounding and time
value, let us define:

F,, = future value = the amount of money at the end of year n
P = principal
i = annual interest rate

n = number of years

Then,
F; = the amount of money at the end of year 1
= principal and interest = P+ iP = P(1 + 1)
F, = the amount of money at the end of year 2
=F(1+)=P1+i)1+i=P1+i7
The future value of an investment compounded annually at rate i for n years is
F,=P(1 +i)" = P-FVIF,;,
where FVIF;, is the future value interest factor for $1 and can be found in Appendix A.
EXAMPLE 6.1 George Jackson placed $1,000 in a savings account earning 8 percent interest compounded
annually. How much money will he have in the account at the end of 4 years?
F, = P(1 + i)'
F4 = $1,000(1 + 0.08)* = $1,000 - FVIFg 4
From Appendix A, the FVIF for 4 years at 8 percent is 1.3605. Therefore,
F4 = $1,000(1.3605) = $1,360.50

EXAMPLE 6.2 Rachael Kahn invested a large sum of money in the stock of TLC Corporation. The company paid
a $3 dividend per share. The dividend is expected to increase by 20 percent per year for the next 3 years. She wishes
to project the dividends for years 1 through 3.
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F, = P(1 + i)'

Fi = $3(1 +0.2)" = $3(1.2000) = $3.60
F> = $3(1 +0.2)* = $3(1.4400) = $4.32
F3 = $3(1 4+ 0.2)* = $3(1.7280) = $5.18

Intrayear Compounding

Interest is often compounded more frequently than once a year. Banks, for example, compound
interest quarterly, daily, and even continuously. If interest is compounded m times a year, then the
general formula for solving for the future value becomes

n-m
Fn — P(l —+ l) =P. FVIFi/m,n-m
m

The formula reflects more frequent compounding (n-m) at a smaller interest rate per period (i/m).
For example, in the case of semiannual compounding (m = 2), the above formula becomes

N\ N2
P = P<l +;) _ P.FVIE s

As m approaches infinity, the term (1 + i/m)" " approaches ¢'*", where e is approximately 2.71828,
and F,, becomes

F, = P

The future value increases as m increases. Thus, continuous compounding results in the maximum
possible future value at the end of n periods for a given rate of interest.

EXAMPLE 6.3 Assume that P = $100, i = 12% and n = 3 years. Then for

Annual compounding (m = 1): Fs = $100(1 4 0.12)* = $100(1.404)* = $140.49

. . 0.12\*?
Semiannual compounding (m = 2): F; = $100( 1 + -

= $100(1 + 0.06)° = $100(1.4185) = $141.85

a2\
Quarterly compounding (m = 4): F; = $100<1 + OT> = $100(1 +0.03)"?

= §100(1.4257) = $142.57

0.12\* "
Monthly compounding (m = 12):  F; = $100<1 +ﬁ)

= $100(1 +0.01)*® = $100(1.4307) = $143.07
Continuous compounding (¢/""):  F5 = $100- 123 = $100(2.71828)"3
= $100(1.4333) = $143.33

Future Value of an Annuity

An annuity is defined as a series of payments (or receipts) of a fixed amount for a specified number of
periods. Each payment is assumed to occur at the end of the period. The future value of an annuity is a
compound annuity which involves depositing or investing an equal sum of money at the end of each year
for a certain number of years and allowing it to grow.

Let S,, = the future value of an n-year annuity

A = the amount of an annuity
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Then we can write

Sy=A1+ )"+ A0+ )"+ -+ A0 +0)°
=A[(+D"" + A+ )"7 4+ (1 +)]

n—1
=4 (1+i) =A4-FVIFA;,
=0

where FVIFA; , represents the future value interest factor for an n-year annuity compounded at 7 percent
and can be found in Appendix B.

EXAMPLE 6.4 Jane Oak wishes to determine the sum of money she will have in her savings account at the end of
6 years by depositing $1,000 at the end of each year for the next 6 years. The annual interest rate is 8 percent.
The FVIEAge, ¢years 1S given in Appendix B as 7.336. Therefore,

Se = $1,000(FVIFAsg ) = $1,000(7.336) = $7,336

6.3 PRESENT VALUE—DISCOUNTING

Present value is the present worth of future sums of money. The process of calculating present
values, or discounting, is actually the opposite of finding the compounded future value. In connection
with present value calculations, the interest rate i is called the discount rate.

Recall that

Fn - P(l + l.)n

Therefore,

E 1
P= =F = F, -PVIF;,
(1 + l.)n n|:(1 + l)n] n Ln

Where PVIF;, represents the present value interest factor for $1 and is given in Appendix C.

EXAMPLE 6.5 Ron Jaffe has been given an opportunity to receive $20,000 6 years from now. If he can earn
10 percent on his investments, what is the most he should pay for this opportunity? To answer this question, one
must compute the present value of $20,000 to be received 6 years from now at a 10 percent rate of discount. Fg is
$20,000, 7 is 10 percent, which equals 0.1, and n is 6 years. PVIF o from Appendix C is 0.5645.

P= $20,000|: = $20,000(PVIF o) = $20,000(0.5645) = $11,290

(140. 1)6]
This means that Ron Jaffe, who can earn 10 percent on his investment, could be indifferent to the choice between
receiving $11,290 now or $20,000 6 years from now since the amounts are time equivalent In other words, he could
invest $11,290 today at 10 percent and have $20,000 in 6 years.

Present Value of Mixed Streams of Cash Flows

The present value of a series of mixed payments (or receipts) is the sum of the present value of each
individual payment. We know that the present value of each individual payment is the payment times the
appropriate PVIF.

EXAMPLE 6.6 Candy Parker has been offered an opportunity to receive the following mixed stream of revenue
over the next 3 years:

Year Revenue
1 $1,000
2 $2,000

3 §500
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If she must earn a minimum of 6 percent on her investment, what is the most she should pay today? The present
value of this series of mixed streams of revenue is as follows:

Year  Revenue (§) X PVIF = Present Value
1 1,000 0.943 $ 943
2 2,000 0.890 1,780
500 0.840 420
$3,143

Present Value of an Annuity
Interest received from bonds, pension funds, and insurance obligations all involve annuities. To

compare these financial instruments, we need to know the present value of each. The present value of an

annuity (P,) can be found by using the following equation:
1

A- +A4- 4+ 4+A4d—0
1+ 1+’ (1+19)

n =

1 1 1
:A[(1+i>‘+(1+i)2+"'+m}

S
=A-y ——=A-PVIFA,;,
;(Hi)f ’

where PVIFA,; , represents the appropriate value for the present value interest factor for a $1 annuity
discounted at i percent for n years and is found in Appendix D.

EXAMPLE 6.7 Assume that the revenues in Example 6.6 form an annuity of $1,000 for 3 years. Then the present

value is
P, = A-PVIFA,;,

P3 = $1,000(PVIFAg ;) = $1,000(2.6730) = $2,673

Perpetuities

Some annuities go on forever. Such annuities are called perpetuities. An example of a perpetuity is
preferred stock which yields a constant dollar dividend indefinitely. The present value of a perpetuity is

found as follows:

. receipt A
Present value of a perpetuity = discount rate = 7
u i

EXAMPLE 6.8 Assume that a perpetual bond has an $80-per-year interest payment and that the discount rate is
10 percent. The present value of this perpetuity is:

P:ﬁ $80

F :m=$800

6.4 APPLICATIONS OF FUTURE VALUES AND PRESENT VALUES

Future and present values have numerous applications in financial and investment decisions, which
will be discussed throughout the book. Five of these applications are presented below.

Deposits to Accumulate a Future Sum (or Sinking Fund)

An individual might wish to find the annual deposit (or payment) that is necessary to accumulate a
future sum. To find this future amount (or sinking fund) we can use the formula for finding the future
value of an annuity.

S, = A-FVIFA,;,
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Solving for A, we obtain:

. . S
Sinking fund amount = 4 = WISA,H

EXAMPLE 6.9 Mary Czech wishes to determine the equal annual end-of-year deposits required to accumulate
§$5,000 at the end of 5 years when her son enters college. The interest rate is 10 percent. The annual deposit is:

S5 = $5,000
FVIFA o5 =6.1051 (from Appendix B)
$5,000 N
=C1051= $818.99 =~ $819

In other words, if she deposits $819 at the end of each year for 5 years at 10 percent interest, she will have
accumulated $5,000 at the end of the fifth year.

Amortized Loans

If a loan is to be repaid in equal periodic amounts, it is said to be an amortized loan. Examples
include auto loans, mortgage loans, and most commercial loans. The periodic payment can easily be
computed as follows:

P, = A-PVIFA;,
Solving for A4, we obtain:

P,
Amount of loan = 4 = PVIFA,,

EXAMPLE 6.10 Jeff Balthness has a 40-month auto loan of $5,000 at a 12 percent annual interest rate. He wants
to find out the monthly loan payment amount.

i=12% = 12 months = 1%
P4y = $5,000
PVIFA, 4 = 32.8347 (from Appendix D)
Therefore,

$5,000
= 35 5347 = $152.28

So, to repay the principal and interest on a $5,000,12 percent, 40-month loan, Jeff Balthness has to pay $152,28
a month for the next 40 months.
Note: The annual interest rate can be calculated by

Py
PVIFA, =~

EXAMPLE 6.11 Assume that a firm borrows $2,000 to be repaid in three equal installments at the end of each of
the next 3 years. The bank wants 12 percent interest. Compute the amount of each payment.
P3; =§2,000
PVIFA,; =2.4018
Therefore,

52,000
~ 24018

= §832.71
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Each loan payment consists partly of interest and partly of principal. The breakdown is often displayed in a loan
amortization schedule. The interest component is largest in the first period and subsequently declines, whereas the
principal portion is smallest in the first period and increases thereafter, as shown in the following example.

EXAMPLE 6.12 Using the same data as in Example 6.11, we set up the following amortization schedule:

Repayment Remaining
Year Payment Interest of Principal Balance
1 $832.71 $240,00¢ $592.71 $1,407.29
$832.71 $168.88 $663.83 $ 743.46

$832.68" $ 89.22 $743.46¢

“ Interest is computed by multiplying the loan balance at the beginning
of the year by the interest rate. Therefore, interest in year 1 is
$2,000(0.12) = $240; in year 2 interest is $1,407.29(0.12) = $168.88; and
in year 3 interest is $743.46(0.12) = $89.22. All figures are rounded.

b Last payment is adjusted downward.

¢ Not exact because of accumulated rounding errors.

Annual Percentage Rate (APR)

Different types of investments use different compounding periods. For example, most bonds pay
interest semiannually; banks generally pay interest quarterly. If an investor wishes to compare invest-
ments with different compounding periods, he or she needs to put them on a common basis. The annual
percentage rate (APR), or effective annual rate, is used for this purpose and is computed as follows:

APR = (1 +’E> ~1.0

where r = the stated, nominal or quoted rate and m = the number of compounding periods per year.

EXAMPLE 6.13 If the nominal rate is 6 percent, compounded quarterly, the APR is

m 4
APR = (1 +%) —1.0= (1 +¥) — 1.0 = (1015 — 1.0 = 1.0614 — 1.0 = 0.0614 = 6.14%

This means that if one bank offered 6 percent with quarterly compounding, while another offered 6.14 percent with
annual compounding, they would both be paying the same effective rate of interest.

Rates of Growth

In finance, it is necessary to calculate the compound annual interest rate, or rate of growth, associated
with a stream of earnings.

EXAMPLE 6.14 Assume that the Geico Company has earnings per share of $2.50 in 20X1, and 10 years later the
earnings per share has increased to $3.70. The compound annual rate of growth of the earnings per share can be
computed as follows:

F, = P-FVIF,,
Solving this for FVIF, we obtain:
F,
FVIF;, = -~
’ P
$3.70
FVIF; o= = = 1.4
107 $2.50 8

From Appendix A an FVIF of 1.48 at 10 years is at i = 4%. The compound annual rate of growth is therefore
4 percent.
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Bond Values

Bonds call for the payment of a specific amount of interest for a stated number of years and the
repayment of the face value at the bond’s maturity. Thus, a bond represents an annuity plus a lump sum.
Its value is found as the present value of this payment stream. The interest is usually paid semiannually.

1 1 M
sz(l+r)’+(1+r)"

t=1

= I(PVIFA,,) + M(PVIF,,)

where [ = interest payment per period
M = par value, or maturity value, usually $1,000
r = investor’s required rate of return
n = number of periods

This topic is covered in more detail in Chapter 7, “Risk, Return, and Valuation.”

EXAMPLE 6.15 Assume there is a 10-year bond with a 10 percent coupon, paying interest semiannually and
having a face value of $1,000. Since interest is paid semiannually, the number of periods involved is 20 and the
semiannual cash inflow is $100/2 = $50.

Assume that investors have a required rate of return of 12 percent for this type of bond. Then, the present value
(V) of this bond is:

V = $50(PVIFAg ) + $1,000(PVIF; 20)
= $50(11.4699) + $1,000(0.3118) = $573.50 4+ $311.80 = $885.30

Note that the required rate of return (12 percent) is higher than the coupon rate of interest (10 percent),
and so the bond value (or the price investors are willing to pay for this particular bond) is less than its $1,000
face value.

Review Questions

1. is a critical consideration in many financial and investment decisions.
2. The process of determining present value is oftencalled — and is the reverse of
the process.

3. F,= P +i/m)y"™is a general formula used for

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

5. An) — s a series of payments (or receipts) of a fixed amount for a specified
number of periods.

6. The or effective annual rate, is used to compare investments with differ-
ent on a common basis.

7. The present value of a mixed stream of payments (or receipts) is the of present
values of

8. A(n)—_ is an annuity in which payments go on forever.
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9. The — is the annual deposit (or payment) of an amount that is necessary to
accumulate a specified future sum.

10. If a loan is to be repaid in equal periodic amounts, it is said to be a(n)

Answers: (1) Time value of money; (2) discounting, compounding; (3) intrayear compounding; (4) Continuous
compounding; (5) annuity; (6) annual percentage rate (APR), compounding periods; (7) sum, the individual
payments; (8) perpetuity; (9) sinking fund; (10) amortized loan.

Solved Problems

6.1  Future Value. Compute the future values of (a) an initial $2,000 compounded annually for
10 years at 8 percent; (b) an initial $2,000 compounded annually for 10 years at 10 percent;
(¢) an annuity of $2,000 for 10 years at 8 percent; and (d) an annuity of $2,000 for 10 years
at 10 percent.

SOLUTION
(a) To find the future value of an investment compounded annually, use:
F, = P(1+i)" = P-FVIF,,
In this case, P = $2,000, i = 8%, n = 10, and FVIFgo, 19y = 2.1589. Therefore,
Fio = $2,000(1 4+ 0.08)!% = $2,000(2.1589) = $4,317.80

(b) F, = P(1 +i)" = P-FVIF,,
Here P = §2,000, i = 10%, n = 10, and FVIF o ;o = 2.5937. Therefore,
Fio = $2,000(1 4+ 0.10)!° = $2,000(2.5937) = $5,187.40
(¢)  For the future value of an annuity, use:
S, = A-FVIFA,,
In this case 4 = $2,000, i = 8%, n = 10, and FVIFAgo, 1oy = 14.486. Therefore,
S1o = $2,000(14.486) = $28,972
(d) S, = A-FVIFA,,
Here, 4 = $2,000, i = 10%, and FVIFA ;o = 15.937. Therefore,
Sio = $2,000(15.937) = $31,874

6.2  Intrayear Compounding. Calculate how much you would have in a savings account 5 years from
now if you invest $1,000 today, given that the interest paid is 8 percent compounded: (a) annually;
(h) semiannually; (¢) quarterly; and (d) continuously.

SOLUTION
A general formula for intrayear compounding is:
F, =P +i/m)y""™ = P-FVIFpn.m
For this problem P = $1,000 and n = 5 years.
(@ Whenm=1,i=28%, and FVIFo,1)s5.1 = 1.4693,

0.08\°"!
Fs =$1,000( 1+==)  =S$1,000(1.4693) = $1,469.30
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(b) When m =2 and FVIF (go;/2)5.2 = FVIF4 ;o = 1.4802,
Fs = $1,000(1.4802) = $1,480.20
(¢) m=4and FVIFgo,/4)5.4 = FVIF, 5 = 1.4859,
Fs = $1,000(1.4859) = $1,485.90
(d)  For continuous compounding, use:
F,=P.¢"

Fs = $1,000(2.71828)"% 5 = $1,000(2.71828)"
= $1,000(1.4918) = $1,491.80

Present Value. Calculate the present value, discounted at 10 percent, of receiving: («) $800 at the
end of year 4; (b) $200 at the end of year 3 and $300 at the end of year 5; (¢) $500 at the end of
year 4 and $300 at the end of year 6; and (d) $500 a year for the next 10 years.

SOLUTION

1
(a) P=F,|——|=F, PVIF,
n (1+l)” n nn

Here n = 4, F4y = $800, and i = 10%.
PVIF o4 = 0.6830
P = $800(0.6830) = $546.40
(b) P = $200(PVIF g 3) + $300(PVIF ,5)
= $200(0.7513) + $300(0.6209) = $150.26 + $186.27 = $336.53

(c) P = $500(PVIF 9 4) + $300(PVIF o) = $500(0.6830) + $300(0.5645)
= $341.50 + $169.35 = $510.85

(d) For the present value of an annuity, use:
P, = A-PVIFA,,
Here 4 = $500, n = 10, and i = 10%. Therefore,

Py = $500(PVIFA 0,10) = $500(6.1446) = $3,072.30

Present Value. Calculate the present value of the following future cash inflows discounted at 10
percent: (a) $1,000 a year for years 1 through 10; (b) $1,000 a year for years 5 through 10; and
(¢) $1,000 a year for years 1 through 3, nothing in years 4 through 5, then $2,000 a year for years
6 through 10.

SOLUTION
(a) P, =A-PVIFA,,
Here A = $1,000, i = 10%, and n = 10 years. Therefore,
Py = $1,000(PVIFA g 19) = $1,000(6.1446) = $6,144.60
(0) P = $1,000(PVIFA ¢ 10) — $1,000(PVIFA ¢ 4)
= §1,000(6.1446) — $1,000(3.1699) = $6,144.60 — $3,169.90 = $2,974.70

This type of annuity is called a deferred annuity.



CHAP. 6] TIME VALUE OF MONEY 169

(0) P = $1,000(PVIFA 03) + [$2.000(PVIFA .19) — $2,000(PVIFA .5)]
= $1,000(2.4869) + [$2,000(6.1446) — $2,000(3.7908)]
= $2,486.90 + [$12,289.2 — $7,581.60] = $2,466.90 + $4,707.60 = $7,194.5

6.5  Present Value. Your favorite uncle has offered you the choice of the following options. He will
give you either $2,000 1 year from now or $3,000 4 years from now. Which would you choose if
the discount rate is (a) 10 percent? (b) 20 percent?

SOLUTION
P =F, PVIF,,

(a) Option 1: $2,000 one year from now. In this case i = 10%, n = 1, F; = $2,000, and PVIFo; = 0.9091.
Therefore,

P = §2,000(0.9091) = $1,818.20

Option 2: $3,000 four years from now. In this case i=10%, n=4, F4;= $3,000, and
PVIFy4 = 0.6830.
Therefore,

P = $3,000(0.6830) = $2,049

At 10 percent, the best choice is $3,000 four years from now.
(b) Option 1: $2,000 one year from now. In this case i = 20%, n = 1, F; = $2,000, and PVIF,,; = 0.8333.
Therefore,

P =§2,000(0.8333) = §1,666.60

Option 2: $3,000 four years from now. In this case i=20%, n=4, F,;=$3,000, and
Therefore,

P =$3,000(0.4823) = $1,446.9

At 20 percent, the best choice is $2,000 one year from now.

6.6  Present value. A 55-year-old executive will retire at age 65 and expects to live to age 75. Assuming
a 10 percent rate of return, calculate the amount he must have available at age 65 in order to
receive $10,000 annually from retirement until death. (CFA, adapted.)

SOLUTION

This problem involves finding the present value of an annuity. The executive must have $61,446 avail-
able at age 65, calculated as follows:

P, = A-PVIFA,;,
Here 4 = §10,000, » = 10, i = 10%, and PVIFA ¢ ;o = 6.1446. Therefore,
Py = $10,000(6.1446) = $61,446

6.7  Present Value. Your father is about to retire. His firm has given him the option of retiring with a
lump sum of $20,000 or an annuity of $2,500 for 10 years. Which is worth more now, if an interest
rate of 6 percent is used for the annuity?

SOLUTION

P, = A-PVIF,,
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Here 4 = $2,500, i = 6%, n = 10, and PVIFA¢ ;o = 7.3601. Therefore,
Pio = $2,500(PVIFAg 10) = $2,500(7.3601) = $18,400.25
The lump sum of $20,000 is worth more now.
Perpetuities. What is the present value of a perpetuity of $80 per year if the discount rate is 11
percent.

SOLUTION

. A 80
The present value of a perpetuity = — S =$727.27

i 1%
Deposits Required. If you need $6,000 5 years from now, how much of a deposit must you make in
your savings account each year, assuming an 8 percent annual interest rate?

SOLUTION

Solving S, = 4-FVIFA, , for A yields:

M
A= FVIFA,,
In this problem S5 = $6,000, i = 8%, n = 5, and FVIFAg s = 5.8666. Therefore,
$6,000
A= 53666~ $1,022.74

Sinking Fund. A $1 million bond issue is outstanding. Assume deposits earn § percent per annum.
Calculate the amount to be deposited to a sinking fund each year in order to accumulate enough
money to retire the entire $1 million issue at the end of 20 years. (CFA, adapted.)

SOLUTION

— Sn

" FVIFA,,

In this problem, S5y = $1,000,000 and FVIFAg 5y = 45.762. Therefore,

4 $1,000,000
T 45762

A

= $21,852.19

Loan Amortization. You have applied for a home mortgage of $75,000 to finance the purchase of
a new home for 30 years. The bank requires a 14 percent interest rate. What will be the annual
payment?

SOLUTION
Solving P, = A - PVIFA;, for A4 yields:
— P"
PVIFA;,
Here P53, = $75,000 and PVIFA 450 = 7.0027. Therefore,

75,000
= 7.0027

A

= $10,710.16

Loan Amortization. A commercial bank is willing to make you a loan of $10,000. The bank wants
a 12 percent interest rate and requires five equal annual payments to repay both interest and
principal. What will be the dollar amount of the annual payment?
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6.13

SOLUTION
Py,
A= 5ViFa;,
Here Ps = $10,000 and PVIFA,, 5 = 3.6048. Therefore,

10,000
~ 3.6048

= §2,774.08

Loan Amortization Schedule. Set up an amortization schedule for a $5,000 loan to be repaid in
equal installments at the end of each of the next 3 years. The interest rate is 15 percent.

SOLUTION
First, find the amount of equal installment by using the following formula:

PH

4= 5Vira,,

In this problem P5; = $5,000 and PVIFA 53 = 2.2832. Therefore,

$5,000
A= 22830 = $2,189.91
The amortization schedule is as follows:
Repayment Remaining
Year Payment Interest” of Principal Balance
$2,189.91 $750 $1,439.91 $3,560.09
$2,189.91 $534.01 $1,655.90 $1,904.19
3 $2,189.82° $285.63 $1,904.19¢

“ Interest is computed by multiplying the loan balance at the beginning
of the year by the interest rate. Therefore, interest in year 1 is
$5,000(0.15) = $750; in year 2 interest is $3,560.09(0.15) = $534.01; etc.

b Last payment is adjusted downward.

¢ Not exact because of accumulated rounding errors.

6.14 Annual Percentage Rate (APR). Suppose that a company borrows $20,000 for 1 year at a stated

rate of interest of 9 percent. What is the annual percentage rate (APR) if interest is paid to the
lender (a) annually? (b) semiannually? (¢) quarterly?

SOLUTION
r\m
APR=(14+—) —1.
(1+5) 10
In this problem r = 9% = 0.09.

(a) If interest is paid at the end of the year, m = 1 and

1
APR = <1 _|_01£> —1.0=1.09—-1.0=0.09=9.0%

(b)  1If the interest is paid at the end of each 6-month period, m = 2 and

2
APR = (1 +¥) —1.0=(1.045% - 1.0

=1.092 - 1.0 =0.092 =9.2%
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(¢) If interest is paid at the end of each quarter, m = 4 and

4
APR = (1 +0’4£) —1.0=(1.0225* - 1.0

=1.093 - 1.0 =0.093 =9.3%

More frequent payment of interest increases the effective annual cost paid by the company.

Rate of Growth. If a firm’s earnings increase from $3.00 per share to $4.02 over a 6-year period,
what is the rate of growth?

SOLUTION
Solving F, = P-FVIF;, for FVIF yields:

F,
FVIF,, = ?”

Here, P = $3.00 and Fgs = $4.02. Therefore,

4.02
FVIF,"() = % = 1340

From Appendix A, an FVIF of 1.340 at 6 years is at i = 5%. The rate of growth of earnings is therefore
5 percent.

Annual Interest Rate. You borrowed $20,000, to be repaid in 12 monthly installments of
$1,891.20. What is the annual interest rate?

SOLUTION
Solving P, = A-PVIFA;, for PVIFA yields:

P,
PVIFA,, = —
’ A

In this problem P, = $20,000 and 4 = $1,891.20. Therefore,

$20,000

From Appendix D, a PVIFA of 10.5753 for 12 periods is at i = 2%. The annual interest rate is therefore
2% x 12 = 24%.

Bond Value. What amount should an investor be willing to pay for a $1,000, 5-year United States
government bond which pays $50 interest semiannually and is sold to yield 8 percent?

SOLUTION

The semiannual interest is 4 percent. The value of the bond is:

V = I(PVIFA,,) + M(PVIF,,)
= $50(PVIFA4 19) + $1,000(PVIFy 10)
= $50(8.1109) + $1,000(0.6756) = $405.55 + $675.60 = $1,081.15

Bond Values. Calculate the value of a bond with a face value of $1,000, a coupon interest rate of
8 percent paid semiannually, and a maturity of 10 years. Assume the following discount rates:
(a) 6 percent; (b) 8 percent; and (¢) 10 percent.
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SOLUTION

(a)

(b)

TIME VALUE OF MONEY

0
Semiannual interest = w = $40

Number of periods = 10 x 2 = 20 periods
V = I(PVIA,,) + M(PVIF,,)

= $40(PVIFA3.5) 4 $1,000(PVIF; 5)
= $40(14.8775) + $1,000(0.5537) = $595.10 + $553.7 = $1,148.80

V = $40(PVIFA4.0) + $1,000(PVIF, )
= $40(13.5903) + $1,000(0.4564) = $543.61 + $456.40 = $1,000 (rounded)

V = $40(PVIFAs20) + $1,000(PVIFs 5)
= $40(12,4622) + $1,000(0.3769) = $498.49 + $376.90 = $875.37
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Chapter 7

Risk, Return, and Valuation

7.1 RISK DEFINED

Risk (or uncertainty) refers to the variability of expected returns associated with a given investment.
Risk, along with the concept of return, is a key consideration in investment and financial decisions. This
chapter will discuss procedures for measuring risk and investigate the relationship between risk, returns,
and security valuation.

Probability Distributions

Probabilities are used to evaluate the risk involved in a security. The probability of an event taking
place is defined as the chance that the event will occur. It may be thought of as the percentage chance of a
given outcome.

EXAMPLE 7.1 A weather forecaster may state, “There is a 30 percent chance of rain tomorrow and a 70 percent
chance of no rain.” Then we could set up the following probability distribution:

Outcome Probability

Rain 30% = 0.3

No rain 70% = 0.7
100% = 1.00

Expected Rate of Return

Expected rate of return (r) is the weighted average of possible returns from a given investment,
weights being probabilities. Mathematically,

n
r= E Tipi
i=1

where r; = ith possible return
p:; = probability of the ith return
n = number of possible returns

EXAMPLE 7.2 Consider the possible rates of return that you might earn next year on a $50,000 investment in
stock A or on a $50,000 investment in stock B, depending upon the states of the economy: recession, normal, and
prosperity.

For stock A:
State of Economy Return (1) Probability (p;)
Recession —5% 0.2
Normal 20% 0.6
Prosperity 40% 0.2
For stock B:
State of Economy Return (1) Probability (p;)
Recession 10% 0.2
Normal 15% 0.6
Prosperity 20% 0.2
174
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Then the expected rate of return (r) for stock A is computed as follows:

F= Z ripi = (—5%)(0.2) + (20%)(0.6) + (40%)(0.2) = 19%

i=1

Stock B’s expected rate of return is:

7 = (10%)(0.2) + (15%)(0.6) + 20%(0.2) = 15%

Measuring Risk: The Standard Deviation

The standard deviation (o), which is a measure of dispersion of the probability distribution, is
commonly used to measure risk. The smaller the standard deviation, the tighter the probability distribu-
tion and, thus, the lower the risk of the investment.

Mathematically,
o= ‘/Z("i — ) pi
i=1

To calculate o, take the following steps:

Step 1. Compute the expected rate of return (r).
Step 2. Subtract each possible return from 7 to obtain a set of deviations (r; — 7).

Step 3. Square each deviation, multiply the squared deviation by the probability of occurrence for its
respective return, and sum these products to obtain the variance (o):

n
o’ = Z(Vi — Vi
i=1
Step 4. Finally, take the square root of the variance to obtain the standard deviation (o).

To follow this step-by-step approach, it is convenient to set up a table.

EXAMPLE 7.3 Using the data given in Example 7.2, compute the standard deviation for each stock and set up the
tables as follows for stock A:

Step 1 Step 2 Step 3
Return () (%) Probability (p) rip (%) (ri — P(%) (ri—7)? (ri—72pi(%)
=5 0.2 -1 —24 576 115.2
20 0.6 12 1 1 0.6
40 0.2 8 21 441 _88.2
F=19 o® =204

Knowing o° = 204, we proceed with Step 4 and

o =+204=14.28%
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For stock B:
Step 1
Return (r;) (%) Probability (p;) rip (%)
10 0.2 2
15 0.6 9
20 0.2 4
r=15

Knowing ¢ = 10, we take Step 4 and

Step 2
(ri = 1)(%)

o=+10=3.16%

(=)’
25

25

Step 3

[CHAP. 7

(ri—1)pi(%)

Q
II

=l
Sl © W»n

Statistically, if the probability distribution is normal, 68 percent of the returns will lie in + 1 standard deviation,
95 percent of all observations will lie between =+2 standard deviations, and 99 percent of all observations will lie
between =+ 3 standard deviations of the expected value.

EXAMPLE 7.4 Using the results from Example 7.3,

Stock A Stock B
Expected return (7) 19% 15%
Standard deviation (o) 14.28% 3.16%

For stock A, there is a 68 percent probability that the actual return will be in the range of 19 percent plus or
minus 14.28 percent or from 4.72 percent to 33.28 percent. Since the range is so great, stock A is risky; it is likely to
either fall far below its expected rate of return or far exceed the expected return. For stock B, the 68 percent range is
15 percent plus or minus 3.16 percent or from 11.84 percent to 18.16 percent. With such a small o, there is only a
small probability that stock B’s return will be far less or greater than expected; hence, stock B is not very risky.

Measure of Relative Risk: Coefficient of Variation

One must be careful when using the standard deviation to compare risk since it is only an absolute
measure of dispersion (risk) and does not consider the dispersion of outcomes in relationship to an
expected value (return). Therefore, when comparing securities that have different expected returns, use
the coefficient of variation. The coefficient of variation is computed simply by dividing the standard
deviation for a security by expected value: o/r. The higher the coefficient, the more risky the security.

EXAMPLE 7.5 Again, using the results from Example 7.3:

Stock A Stock B
P 19% 15%
o 14.28% 3.16%
o/F 0.75 0.21

Although stock A is expected to produce a considerably higher return than stock B, stock A is overall more
risky than stock B, based on the computed coefficient of variation.
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Types of Risk

The various risks that must be considered when making financial and investment decisions are as

follows:

1.

Business risk is caused by fluctuations of earnings before interest and taxes (operating income).
Business risk depends on variability in demand, sales price, input prices, and amount of
operating leverage.

Liquidity risk represents the possibility that an asset may not be sold on short notice for its
market value. If an asset must be sold at a high discount, then it is said to have a substantial
amount of liquidity risk.

Default risk is the risk that a borrower will be unable to make interest payments or principal
repayments on debt. For example, there is a great amount of default risk inherent in the bonds
of a company experiencing financial difficulty.

Market risk is the risk that a stock’s price will change due to changes in the stock market
atmosphere as a whole since prices of all stocks are correlated to some degree with broad
swings in the stock market.

Interest rate risk is the risk resulting from fluctuations in the value of an asset as interest rates
change. For example, if interest rates rise (fall), bond prices fall (rise).

Purchasing power risk is the risk that a rise in price will reduce the quantity of goods that can be
purchased with a fixed sum of money.

7.2 PORTFOLIO RISK AND CAPITAL ASSET PRICING MODEL (CAPM)

Most financial assets are not held in isolation; rather, they are held as parts of portfolios. Therefore,
risk-return analysis (discussed in Section 7.1) should not be confined to single assets only. It is important
to look at portfolios and the gains from diversification. What is important is the return on the portfolio,
not just the return on one asset, and the portfolio’s risk.

Portfolio Return

The expected return on a portfolio (r,) is simply the weighted average return of the individual assets
in the portfolio, the weights being the fraction of the total funds invested in each asset:

where

n
Tp =Wiry +wara + -+ Wy, = E WiT'j
=1

r; = expected return on each individual asset
w; = fraction for each respective asset investment
n = number of assets in the portfolio

> w; =10
=1

EXAMPLE 7.6 A portfolio consists of assets A and B. Asset A makes up one-third of the portfolio and has
an expected return of 18 percent. Asset B makes up the other two-thirds of the portfolio and is expected to earn
9 percent. What is the expected return on the portfolio?

Asset Return (r)) Fraction (w)) Wit

A 18%

3
B 9% 2

x 18% = 6%
3 %

9% = 6%
rp,=12%

WD LI —
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Portfolio Risk

Unlike returns, the risk of a portfolio (o,) is not simply the weighted average of the standard
deviations of the individual assets in the contribution, for a portfolio’s risk is also dependent on the
correlation coefficients of its assets. The correlation coefficient (p) is a measure of the degree to which
two variables “move” together. It has a numerical value that ranges from —1.0 to 1.0. In a two-asset
(A and B) portfolio, the portfolio risk is defined as:

o, = \/Widi + w%cr% + 2WAWR - PABOAOB

where o4 and o = standard deviations of assets A and B, respectively
wa and wg = weights, or fractions, of total funds invested in assets A and B
oar = the correlation coefficient between assets A and B

Portfolio risk can be minimized by diversification, or by combining assets in an appropriate manner.
The degree to which risk is minimized depends on the correlation between the assets being combined. For
example, by combining two perfectly negative correlated assets (p = —1), the overall portfolio risk can be
completely eliminated. Combining two perfectly positive correlated assets (o = + 1) does nothing to help
reduce risk. (See Example 7.7.) An example of the latter might be ownership of two automobile stocks or
two housing stocks.

EXAMPLE 7.7 Assume the following:

Asset o w
A 20% %
B 10% %

The portfolio risk then is:

_ 2 2 2 .2 o
oy = \/WAJA + wgog + 2WAWB * PABOAOB

= V02027 + G20.17 + 20x))0.2)(0.1)

= /0.0089 + 0.0089pp

(a) Now assume that the correlation coefficient between A and B is +1 (a perfectly positive correlation).
This means that when the value of asset A increases in response to market conditions, so does the
value of asset B, and it does so at exactly the same rate as A. The portfolio risk when p = +1 then
becomes:

0, = 1/0.0089 + 0008955 = v/0.0089 + 0.0089(1) = +/0.0178 = 0.1334 = 13.34%

(b) If p =0, the assets lack correlation and the portfolio risk is simply the risk of the expected returns on the
assets, i.e., the weighted average of the standard deviations of the individual assets in the portfolio.
Therefore, when pap = 0, the portfolio risk for this example is:

0, = /0.0089 + 0.0089p5 = /0.0089 + 0.0089(0) = +/0.0089 = 0.0943 = 9.43%

(¢) If p = —1 (a perfectly negative correlation coefficient), then as the price of A rises, the price of B declines
at the very same rate. In such a case, risk would be completely eliminated. Therefore, when pag = —1, the
portfolio risk is

0, = 1/0.0089 + 0.0089pa5 = /0.0089 + 0.0089(—1) = +/0.0089 — 0.0089 = v/0 =0
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When we compare the results of (a); (b); and (c), we see that a positive correlation between assets increases a
portfolio’s risk above the level found at zero correlation, while a perfectly negative correlation eliminates that risk.

EXAMPLE 7.8 To illustrate the point of diversification, assume the data on the following three securities are as
follows:

Year Security X (%) Security Y (%) Security Z (%)

20X1 10 50 10
20X2 20 40 20
20X3 30 30 30
20X4 40 20 40
20X5 50 10 50
) 30 30 30
o; 14.14 14.14 14.14

Note here that securities X and Y have a perfectly negative correlation, and securities X and Z have a perfectly
positive correlation. Notice what happens to the portfolio risk when X and Y, and X and Z are combined. Assume
that funds are split equally between the two securities in each portfolio.

Portfolio XY Portfolio XZ
Year (50% —50%) (50% —50%)
20X1 30 10
20X2 30 20
20X3 30 30
20X4 30 40
20X5 30 50
, 30 30
op 0 14.14

Again, see that the two perfectly negative correlated securities (XY) result in a zero overall risk.

Capital Asset Pricing Model (CAPM)

A security risk consists of two components—diversifiable risk and nondiversifiable risk. Diversifiable
risk, sometimes called controllable risk or unsystematic risk, represents the portion of a security’s risk that
can be controlled through diversification. This type of risk is unique to a given security. Business,
liquidity, and default risks fall into this category. Nondiversifiable risk, sometimes referred to as non-
controllable risk or systematic risk, results from forces outside of the firm’s control and is therefore not
unique to the given security. Purchasing power, interest rate, and market risks fall into this category.
Nondiversifiable risk is assessed relative to the risk of a diversified portfolio of securities, or the market
portfolio. This type of risk is measured by the beta coefficient.

The capital asset pricing model (CAPM) relates the risk measured by beta to the level of expected or
required rate of return on a security. The model, also called the security market line (SML), is given as
follows:

rj =1+ blrm —17)

where r; = the expected (or required) return on security j
ry = the risk-free security (such as a T-bill)
r,, = the expected return on the market portfolio (such as Standard & Poor’s 500 Stock
Composite Index or Dow Jones 30 Industrials)
b = beta, an index of nondiversifiable (noncontrollable, systematic) risk
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Security market
line (SML)

Expected
return 12% ———————————

0 0.5 1.0 1.5 2.0
Beta

Fig. 7-1 CAPM as security market line

The key component in the CAPM, beta (b), is a measure of the security’s volatility relative to that of
an average security. For example: b = 0.5 means the security is only half as volatile, or risky, as the
average security; b = 1.0 means the security is of average risk; and b = 2.0 means the security is twice as
risky as the average risk.

The whole term b(r,,, — ry) represents the risk premium, the additional return required to compensate
investors for assuming a given level of risk.

Thus, in words, the CAPM (or SML) equation shows that the required (expected) rate of return on a
given security (r;) is equal to the return required for securities that have no risk (r,) plus a risk premium
required by investors for assuming a given level of risk. The higher the degree of systematic risk (b), the
higher the return on a given security demanded by investors. Figure 7.1 graphically illustrates the CAPM
as the security market line.

EXAMPLE 7.9 Assuming that the risk-free rate (r,) is 8 percent, and the expected return for the market (r,,) is
12 percent, then if

b = 0 (risk-free security)  r; = 8% + 0(12% — 8%) = 8%

b=0.5 rp=8% +0.5(12% — 8%) = 10%
b = 1.0 (market portfolio) r; =8% + 1.0(12% —8%) = 12%
b=2.0 rp=8% +2.0(12% — 8%) = 16%

The Arbitrage Pricing Model (APM)
The CAPM assumes that required rates of return depend only on one risk factor, the stock’s beta.
The Arbitrage Pricing Model (APM) disputes this and includes any number of risk factors:
r= Ij/'—i-b]RP] +byRPy+---+ b,RP,

where r = the expected return for a given stock or portfolio
ry = the risk-free rate
b; = the sensitivity (or reaction) of the returns of the stock to unexpected changes in economic
forcesi (i=1,..., n)
RP; = the market risk premium associated with an unexpected change in the ith economic force
n = the number of relevant economic forces

Roll and Ross suggest the following five economic forces:

1. Changes in expected inflation
2. Unanticipated changes in inflation
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3. Unanticipated changes in industrial production
Unanticipated changes in the yield differential between low- and high-grade bonds (the default-
risk premium)

5. Unanticipated changes in the yield differential between long-term and short-term bonds (the
term structure of interest rates)

7.3 BOND AND STOCK VALUATION

The process of determining security valuation involves finding the present value of an asset’s
expected future cash flows using the investor’s required rate of return. Thus, the basic security valuation
model can be defined mathematically as follows:

_Z(l+r)

where V= intrinsic value or present value of an asset
C, = expected future cash flows in period t =1,...,n
= investor’s required rate of return

Bond Valuation

The valuation process for a bond requires a knowledge of three basic elements: (1) the amount of the
cash flows to be received by the investor, which is equal to the periodic interests to be received and the
par value to be paid at maturity; (2) the maturity date of the loan; and (3) the investor’s required rate
of return.

Incidentally, the periodic interest can be received annually or semiannually. The value of a bond is
simply the present value of these cash flows. Two versions of the bond valuation model are presented
below:

If the interest payments are made annually, then

S
- +— = [(PVIFA,,) + M(PVIF,,)
—(1+n" (T4

where I = interest payment each year = coupon interest rate x par value
M = par value, or maturity value, typically $1,000
r = investor’s required rate of return
n = number of years to maturity
PVIFA = present value interest factor of an annuity of $1 (which can be found in Appendix D)
PVIF = present value interest factor of $1 (which can be found in Appendix C)

EXAMPLE 7.10 Consider a bond, maturing in 10 years and having a coupon rate of 8 percent. The par value is
$1,000. Investors consider 10 percent to be an appropriate required rate of return in view of the risk level associated
with this bond. The annual interest payment is $80(8% x $1,000). The present value of this bond is:

M
= = I(PVIFA,,) + M(PVIF,,,
Z<1+r) Ty =K )+ MPVIF, ;)

$1,000
: = $80(PVIFA (¢ 1,000(PVIF g,
Z(l +0 1), T3 000 $80( 10%.10) + $1,000( 10%.10)

= $80(6.1446) + $1,000(0.3855) = $491.57 + $385.50 = $877.07
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If the interest is paid semiannually, then

2n
12 M I
V= + =~ (PVIFA,22,) + M(PVIF, 55,
Z(l +r/2)l (1 +r/2)2n 2( /2,2 ) ( /2,2 )

=1

EXAMPLE 7.11 Assume the same data as in Example 7.10, except the interest is paid semiannually.

2n
12 M I
r=>%" + — Z(PVIFA, 2,) + M(PVIE, >,

= (1+7/2) " (1+r/2) 5 20) + M 220)

_i 840 1,000
T (14005 " (140.05)%

=1

= $40(PVIFAs0;20) + $1,000(PVIF 50, 20) = $40(12.4622) + $1,000(0.3769) = $498.49 + $376.90 = $875.39

Common Stock Valuation

Like bonds, the value of a common stock is the present value of all future cash inflows expected to be
received by the investor. The cash inflows expected to be received are dividends and the future price at
the time of the sale of the stock. For an investor holding a common stock for only 1 year, the value of the
stock would be the present value of both the expected cash dividend to be received in 1 year (D) and the
expected market price per share of the stock at year-end (P;). If r represents an investor’s required rate of
return, the value of common stock (Py) would be:

D Py
Py = T+ I
14+r (1+r

EXAMPLE 7.12 Assume an investor is considering the purchase of stock A at the beginning of the year. The
dividend at year-end is expected to be $1.50, and the market price by the end of the year is expected to be $40. If the
investor’s required rate of return is 15 percent, the value of the stock would be:

JO— il S1.50 540 _ $1.50(0.870) + $40(0.870) = $1.31 + $34.80 = $36.11

S0 0 At (1005 (11015

Since common stock has no maturity date and is held for many years, a more general, multiperiod
model is needed. The general common stock valuation model is defined as follows:

o0 D,
Py =
=2 (1+7r)

=1

There are three cases of growth in dividends. They are (1) zero growth; (2) constant growth; and
(3) nonconstant, or supernormal, growth.
In the case of zero growth, if

then the valuation model
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reduces to the formula:

D,
Po=—"
r

EXAMPLE 7.13 Assuming D equals $2.50 and r equals 10 percent, then the value of the stock is:

$2.50
Pyp=—=352
0 01 $25

In the case of constant growth, if we assume that dividends grow at a constant rate of g every year
[i.e., D, = Do(1 + g)'], then the above model is simplified to:
Dy
r—g

Py =

This formula is known as the Gordon growth model.

EXAMPLE 7.14 Consider a common stock that paid a $3 dividend per share at the end of the last year and is
expected to pay a cash dividend every year at a growth rate of 10 percent. Assume the investor’s required rate of
return is 12 percent. The value of the stock would be:

Dy = Dy(1 +g) = $3(1 +0.10) = $3.30

D $3.30
Po= r—g 0.12-0.10 $165

Finally, consider the case of nonconstant, or supernormal, growth. Firms typically go through life
cycles, during part of which their growth is faster than that of the economy and then falls sharply. The
value of stock during such supernormal growth can be found by taking the following steps: (1) Compute
the dividends during the period of supernormal growth and find their present value; (2) find the price of
the stock at the end of the supernormal growth period and compute its present value; and (3) add these
two PV figures to find the value (Py) of the common stock.

EXAMPLE 7.15 Consider a common stock whose dividends are expected to grow at a 25 percent rate for 2 years,
after which the growth rate is expected to fall to 5 percent. The dividend paid last period was $2. The investor desires
a 12 percent return. To find the value of this stock, take the following steps:

1. Compute the dividends during the supernormal growth period and find their present value. Assuming Dg
is $2, g is 15 percent, and r is 12 percent:

Dy = Do(1 +g) = $2(1 +0.25) = $2.50
Dy = Dy(1 + g)* = $2(1.563) = $3.125
or Dy =Di(l+g)=8$2.50(1.25) = $3.125

Di_ Dy _ $250 83125
(I+n" A+r* (14012) " (1+40.12)°

= $2.50(PVIF 29, 1) + $3.125(PVIF 29, 2)
= $2.50(0.8929) + §3.125(0.7972) = $2.23 +$2.49 = §4.72

PV of dividends =

2. Find the price of the stock at the end of the supernormal growth period. The dividend for the third year is:

D3 = Dy(1 +¢), where g = 5%
= §3.125(1 + 0.05) = $3.28
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The price of the stock is therefore:

P $3.28

S g 02005 1086

PV of stock price = $46.86(PVIF 25, 2) = $46.86(0.7972) = $37.36

3. Add the two PV figures obtained in steps 1 and 2 to find the value of the stock.

Py = $4.72 4- $37.36 = $42.08

Expected Rate of Return on a Bond: Yield to Maturity

The expected rate of return on a bond, better known as the bond’s yield to maturity, is computed by
solving the following equation (the bond valuation model) for r:

n 1 M
V= = I(PVIFA,, M(PVIF,,,
Ly ey o) + MEVIE)

t=1

where V' is the market price of the bond.
Finding the bond’s yield, r, involves trial and error. It is best explained by example.

EXAMPLE 7.16 Suppose you were offered a 10-year, 8 percent coupon, $1,000 par value bond at a price of
$877.07. What rate of return could you earn if you bought the bond and held it to maturity? Recall that in Example
7.10 the value of the bond, $877.07, was obtained using the required rate of return of 10 percent. Compute this
bond’s yield to see if it is 10 percent.

First, set up the bond valuation model:

10
$80 $1,000

=1

= $80(PVIFA,0) + $1,000(PVIF, )

Since the bond is selling at a discount under the par value ($877.07 versus $1,000), the bond’s yield is above the
going coupon rate of 8 percent. Therefore, try a rate of 9 percent. Substituting factors for 9 percent in the equation,
we obtain:

V = $80(6.4177) + $1,000(0.4224) = $513.42 + $422.4 = $935.82

The calculated bond value, $935.82, is above the actual market price of $877.07, so the yield is not 9 percent.
To lower the calculated value, the rate must be raised. Trying 10 percent, we obtain:

V = $80(6.1446) + $1,000(0.3855) = $491.57 + $385.50 = $877.07

This calculated value is exactly equal to the market price of the bond; thus, 10 percent is the bond’s yield to
maturity.

The formula that can be used to find the approximate yield to maturity on a bond is:

T (M= V)
Yield = M2

where I = dollars of interest paid per year
M = the par value, typically $1,000 per share
V' = a bond’s value
n = number of years to maturity
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This formula can also be used to obtain a starting point for the trial-and-error method discussed in
Example 7.16.

EXAMPLE 7.17 Using the same data as in Example 7.16 and the shortcut method, the rate of return on the
bond is:

I+ (M —V)/n _ $80+ (31,000 — $877.60)/10 _ $80 +$12.24  $92.24

Yield = (M+1)/2 (81,000 +8877.60)/2  $938.80  $938.80

=98%

which is very close to the exact rate of 10 percent.

Expected Rate of Return on Common Stock

The formula for computing the expected rate of return on common stock can be derived easily from
the valuation models.
The single-period return formula is derived from:

D, Py

b=t ta+n

Solving for r gives:
V—Dl —I—(Pl —P())
=
In words,

dividends + capital gain

Rate of return = — -
beginning price

= dividend yield + capital gain yield

EXAMPLE 7.18 Consider a stock that sells for $50. The company is expected to pay a $3 cash dividend at the end
of the year, and the stock’s market price at the end of the year is expected to be $55 a share. Thus, the expected
return would be:

L _Di+ (P —Py) _ $3.00+($55 —$50) _ $3.00+85.00 _

= = 169
Py $50 $50 %
or:
. . $3.00 0
Dividend yleld = $570 = 6%
$5.00
i in yield = —— =109
Capital gain yie $50 Yo

r = dividend yield + capital gain yield
=6% +10% = 16%

Assuming a constant growth in dividend, the formula for the expected rate of return on an invest-
ment in stock can be derived as follows:
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EXAMPLE 7.19 Suppose that ABC Company’s dividend per share was $4.50, expected to grow at a constant rate
of 6 percent. The current market price of the stock is $30. Then the expected rate of return is:

D 4.
_Z _w+6"/0:15°/0+6%):21°/0

"= T8 530

7.4 DETERMINING INTEREST-RATE RISK

Interest-rate risk of a debt instrument such as a bond can be determined in two ways. One way is to
look at the term structure of a debt security by measuring its average term to maturity — a duration. The
other way is to measure the sensitivity of changes in a debt security’s price associated with changes in its
yield to maturity. We will discuss two measurement approaches: Macaulay’s duration coefficient and the
interest elasticity.

Duration

Duration (D), more exactly known as Macaulay’s Duration Coefficient, is an attempt to measure risk
in a bond by considering the maturity and the time pattern of cash inflows (i.e., interest payments and
principal). It is defined as the number of years until a bond pays back its principal.

EXAMPLE 7.20 A bond pays a 7 percent coupon rate annually on its $1,000 face value if it has 3 years until its
maturity and has a YTM of 6 percent. The computation of duration involves the following three steps:

Step 1 Calculate the present value of the bond for each year.

Step 2 Express present values as proportions of the price of the bond.

Step 3 Multiply proportions by years’ digits to obtain the weighted average time.

(Step 1) (Step 2) (Step 3)

(1) @) 3) ) 5) (©)
PV factor PV of PV as proportion ©6)=(1)x(®5)
Year Cash flow @ 6% Cashflow of price of bond Column (5)

1 $70 0.9434 $ 66.04 0.0643 0.0643
2 70 0.8900 62.30 0.0607 0.1214
3 1,070 0.8396 898.39 0.8750 2.6250

$1,026.73 1.0000 2.8107

This 3-year bond’s duration is a little over 2.8 years. Although duration is expressed in years, think of it
as a percentage change. Thus, 2.8 years means this particular bond will gain (lose) 2.8 percent of its value
for each 1 percentage drop (rise) in interest rates. Note, however, that duration will not tell you anything
about the credit quality or yield of your bonds.

Interest Rate Elasticity
A bond’s interest rate elasticity (E) is defined as

_ Percentage change in bond price
" Percentage change in YTM

Since bond prices and YTMs always move inversely, the elasticity will always be a negative number.
Any bond’s elasticity can be determined directly with the above formula. Knowing the duration
coefficient (D), we can calculate the E using the following simple formula:

YTM

(=DE= TERGY)
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EXAMPLE 7.21 Using the same date in Example 7.20, the elasticity is calculated as follows:
(—=1) £=2.8107 [0.06/(1.06)] = 0.1591, which means that the bond will lose or gain 15.91% of principal value
for each 1 percentage point move in interest rates.

Review Questions

1. refers to the variability of __ associated with a given
investment.

2. Expected rate of returnisthe — of possible returns from a given investment,
with the weights being

3. The smaller the standard deviation, the “‘tighter” the and, thus, the lower
the— of the investment.

4. The higher the coefficient of the greater the risk of the security.

5. depends on in demand, sales price, input prices, and so on.

6. refers to the change in a stock’s price that results from changes in the stock

market as a whole.

7. Total risk is the sum of and

8. Portfolio risk can be reduced by

9. pap = —1.0 means that assets A and B have a(n)

10. The or equation shows that the required rate of return on a
security is equal to the risk-free rate plus

11.  The valuation process involves findingthe _— of an asset’s expected future cash
flows using the investor’s required rate of return.

12.  The expected rate of return on a stock is the sum of yield and
yield.
13. The computes the value of a common stock when dividends are expected to

grow at a constant rate.

14. The three «cases of dividend growth are:
and

15. The one-period return on stock investment is dividends plus divided by the
beginning price.

16. is an index of systematic risk.

17.  Unlike the Capital Asset Pricing Model (CAPM), the includes any number of
risk factors.
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18. There are two ways to measure interest rate risk of a bond: one is and the
other is the interest rate elasticity.

Answers: (1) Risk, expected return (or earnings); (2) weighted average, probabilities; (3) probability distribu-
tion, risk; (4) variation; (5) Business risk, variability; (6) Market risk; (7) unsystematic risk, systematic
risk; (8) diversification; (9) perfectly negative correlation; (10) capital asset pricing model (CAPM), security
market line (SML), a risk premium; (11) present value; (12) dividend, capital gain; (13) Gordon growth
model; (14) zero growth, constant growth, supernormal growth; (15) capital gain; (16) Beta; (17) Arbitrage
Pricing Model (APM); (18) duration or Macaulay’s duration coefficient.

Solved Problems

7.1  Expected Return and Standard Deviation. Assuming the following probability distribution of the
possible returns, calculate the expected return () and the standard deviation (o) of the returns.

Probability (p;) Retain (r;)
0.1 —-20%
0.2 5%
0.3 10%
0.4 25%

SOLUTION

r:ZriPi

o= Z(”i—F)QPf

It is convenient to set up the following table:

ri (%) i ripi (%) (ri—i)(%) (ri—i)?* (ri—i)’pi (%)
—20 0.1 -2 —-32 1,024 102.4
5 0.2 1 -7 49 9.8
10 0.3 3 -2 4 1.2
25 0.4 10 13 169 67.6
F=12 o’ =181

Since o = 181, o = V181 = 13.45%.

7.2 Return and Measures of Risk. Stocks A and B have the following probability distributions of
possible future returns:

Probability (p;) A (%) B (%)
0.1 —15 =20
0.2 0 10
0.4 S5 20
0.2 10 30
0.1 25 50

(a) Calculate the expected rate of return for each stock and the standard deviation of returns
for each stock, (b) Calculate the coefficient of variation, (¢) Which stock is less risky? Explain.



CHAP. 7] RISK, RETURN, AND VALUATION 189

SOLUTION
(a) For stock A:
ri (%) i ripi (%) (ri—i)(%) (ri—7) (ri—i)’p; (%)
—15 0.1 —-1.5 —-20 400 40
0 0.2 0 -5 25 5
5 0.4 2 0 0
10 0.2 2 5 25 5
25 0.1 2.5 20 400 40
r :E 02 =90
Since 62 = 90, 0 = +/90 = 9.5%.
For stock B:
ri (Yo) Pi rip; (%) (ri—r)(%) (ri—i)? (ri—i)’p; (%)
—-20 0.1 -2 -39 1,521 152.1
10 0.2 2 -9 81 16.2
20 0.4 8 1 1 0.4
30 0.2 6 11 121 24.2
50 0.1 5 31 961 96.1
F=19 o2 =289

Since 02 = 289, 0 = /289 = 17%.

(b) The coefficient of variation is o/r. Thus, for stock A:

9.5%
=1.
5% ?
For stock B:
17.0%
9% = 0.89

(¢)  Stock B is less risky than stock A since the coefficient of variation (a measure of relative risk) is smaller
for stock B.

7.3 Absolute and Relative Risk. Ken Parker must decide which of two securities is best for him.
By using probability estimates, he computed the following statistics:

Statistic Security X Security Y
Expected return (r) 12% 8%
Standard deviation (o) 20% 10%

(a) Compute the coefficient of variation for each security, and (b) explain why the standard
deviation and coefficient of variation give different rankings of risk. Which method is superior
and why?

SOLUTION

(a) For the X coefficient of variation (o/r) is 20/12 = 1.67. For Y it is 10/8 = 1.25.

(h)  Unlike the standard deviation, the coefficient of variation considers the standard deviation of secu-
rities relative to their average return. The coefficient of variation is therefore the more useful measure
of relative risk. The lower the coefficient of variation, the less risky the security relative to the expected
return. Thus, in this problem, security Y is relatively less risky than security X.
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Diversification Effects. The securities of firms A and B have the expected return and standard
deviations given below; the expected correlation between the two stocks (pap) is 0.1.

r o
A 14% 20%
B 9% 30%

Compute the return and risk for each of the following portfolios: (a) 100 percent A; (b) 100
percent B; (¢) 60 percent A —40 percent B; and (d) 50 percent A-50 percent B.

SOLUTION

2
(a) 100 percent A: 7 = 14%; 0 = 20%; o f:—oz 1.43
14

(b) 100 percent B: 7 = 9%; o =30%; o/i = % =3.33
(¢) 60 percent A —40 percent B:

rp = wara +warg = (0.6)(14%) + (0.4)(9%) = 12%

_ 2 2 2 2 AW
op = \/WAO'B + wgogp + 2WAWBPABOAOR

= \/ (0.6)%(0.2)> + (0.4)%(0.3)% + 2(0.6)(0.4) pap(0.2)(0.3)

=,/0.0144 4 0.0144 4 0.0288 ppp = 1/0.0288 + 0.0288(0.1) = +/0.03168 = 0.1780 = 17.8%
(d) 50 percent A — 50 percent B:
p p

rp = (0.5)(14%) + (0.5)(9%) = 11.5%

o, = \/ (0.5)%(0.2)* + (0.5)%(0.3)* 4+ 2(0.5)(0.5)pa(0.2)(0.3)

=/0.01 4 0.0225 + 0.03pap = /0.0325 + 0.03pa

=/0.0325 4+ 0.03(0.1) = +/0.0355 = 0.1884 = 18.84%

Diversification Effects. Use the same facts as for Problem 7.4, except for this problem assume the
expected correlation between the two stocks (pap) = —1.0.

SOLUTION

(a) and (b) The answers are the same as in Problem 7.4.
(o) rp=12%

0, = /0.0288 + 0.0288(—1.0) = v/0 = 0%

(d) rp, = 11.5%
0, = +/0.0325 +0.03(—1.0) = +/0.0025 = 0.05 = 5%

Portfolio Risk. What is the standard deviation of the following two-stock portfolio?

Standard
Weighting Deviation Correlation
Stock A 60% 11% 0.7
Stock B 40% 14%

(CFM adapted.)
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7.7

7.8

7.9

SOLUTION

The portfolio risk is:

— 2 2 2 2 ,
op = \/wAcrA + wgog + 2 PABWAWBOAOB

= [(0.6)*(0.11)* + (0.4)*(0.14)> + 2(0.7)(0.6)(0.4)(0.1 1)(0.14)]” ’— (126.664)'% = 0.1125 = 11.25%

Beta and Expected Return. Assume that the risk-free rate of return is 8 percent, the required rate
of return on the market is 13 percent, and stock X has a beta coefficient of 1.5. («) What is stock
X’s required rate of return? () What if the beta increases to 2? (¢) What if the risk-free rate
decreases to 6 percent, assuming the beta is still 1.5?

SOLUTION
r= ’?/'+ b(rm - I‘/‘)
(@) F = 8% + 1.5(13% — 8%) = 8% + 1.5(5%) = 15.5%
(b) F = 8% + 2(13% — 8%) = 8% + 10% — 18%
(©) F=6% + 1.5(13% — 6%) = 6% + 10.5 = 16.5%

Required Rate of Return and Beta. Moe Corporation is considering several securities. The rate on
Treasury bills is currently 8.25 percent, and the expected return for the market is 11.5 percent.
What should be the required rates of return for each security?

Security Beta
A 1.15
B 0.85
C 1.00
D 1.50
SOLUTION
Security | r(%) + b, (%) —rs(%)] = r (%)
A 8.25 (1.15)(11.5—-8.25) 11.9875
B 8.25 (0.85)(11.5—8.25) 11.0125
C 8.25 (1.00)(11.5 —8.25) 11.5
D 8.25 (1.50)(11.5—8.25) 13.125

CAPM. If Treasury bills yield 10 percent, and Alpha Company’s expected return for next year is
18 percent and its beta is 2, what is the market’s expected return for next year? Assume the capital
asset pricing model (CAPM) applies and everything is in equilibrium.

SOLUTION

r=rr4+b(r, —ry)
18% = 10% + 2(r,, — 10%)
0.18 =0.1+2r, —0.2
0.28 = 2ry,

2
F = % =0.14 = 14%
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Beta. Assuming the CAPM applies, if the market’s expected return is 13 percent, the risk-free
rate is 8 percent, and stock A’s required rate of return is 16 percent, what is the stock’s beta
coefficient?

SOLUTION
r=rr4b(r, —ry)
16% = 8% + b(13% — 8%)
0.16 = 0.08 + b(0.05)

0.08 = b(0.05)
b=1.6

Security Market Line (SML). The risk-free rate is 7 percent, and the expected return on the
market portfolio is 12 percent. (a¢) What is the equation for the security market line (SML)?
(b) Graph the SML.

SOLUTION
(a) The SML equation is:

r=rr+b(r, —rp)=7% +b(12% — 7%) = 7% + b(5%)
(b)  See Fig. 7-2.

CAPM. Assume the following: the risk-free rate is 8 percent, and the market portfolio expected
return is 12 percent.

Portfolio Beta
A 0.6
B 1.0
C 1.4

(a) Calculate for each of the three portfolios the expected return consistent with the capital
asset pricing model. (b) Show graphically the expected portfolio returns in (@). (¢) Indicate what
would happen to the capital market line if the expected return on the market portfolio were 10
percent (CFA, adapted.)

SOLUTION

(a) Portfolio A:  r = 8% + 0.6(12% — 8%) = 10.4%
Portfolio B:  r = 8% + 1.0(12% — 8%) = 12.0%
Portfolio C:  r = 8% + 1.4(12% — 8%) = 13.6%

7 =12% -

rp= 1%

1  Beta

Fig. 7-2
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r (%)
13.6

12.0
10.4

rp= 8.0
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(b) See Fig. 7-3.

. Beta
Portfolio A B C
Fig. 7-3
r=8%+b (12% — 8%)
l r=28% +b (10% — 8%)
Beta
Fig. 7-4

193

(¢) A lower expected return for the market portfolio would change the slope of the market line downward,
as is shown in Fig. 7-4.

7.13 CAPM. During a 5-year period, the relevant results for the aggregate market are that the r,
(risk-free rate) is 8 percent and the r,, (return on market) is 14 percent. For that period, the
results of four portfolio managers are as follows:

Portfolio Manager Average Return (%) Beta
A 13 0.80
B 14 1.05
C 17 1.25
D 13 0.90

(a) Calculate the expected rate of return for each portfolio manager and compare the actual
returns with the expected returns. (b) Based upon your calculations, select the manager with the
best performance. (¢) What are the critical assumptions in the capital asset pricing model

(CAPM)? What are the implications of relaxing these assumptions? (CFA, adapted.)

SOLUTION

(a) Use the CAPM equation:

rj =17+ brm —17)
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The expected rates of return are as follows:

Difference
between
Actual and
Portfolio Average Actual Expected
Manager  Return (%) Expected Return (%) Return (%)  Returns (%)
A 13 ra = 8% + 0.80(14% —8%) = 12.8 13 +0.2
B 14 rg = 8% + 1.05(14% — 8%) = 14.3 14 —-0.3
C 17 re = 8% + 1.25(14% —8%) = 15.5 17 +1.5
D 13 o = 8% + 0.90(14% — 8%) = 13.4 13 —-0.4

(b) Portfolio managers A and C did better than expected, since A exceeded the expected return by 1.56
percent (0.2% =+ 12.8%) and C bettered the expected return by 9.68 percent (1.5% =+ 15.5%).
C therefore showed the best performance.

(¢)  The critical assumptions in CAPM are perfect capital markets and homogeneous expectations.

Relaxation of the perfect capital markets assumption results in limitations to the effectiveness of
predicting and computing expected return on stock. Certain securities may have values and expected
returns that are not entirely explained by the security market line. Residual risk may be important,
particularly where bankruptcy costs are significant. When expectations of market participants are
not homogeneous, each investor has his or her own capital market line. The important thing to
stress, however, is that in market equilibrium, there still will exist an implied risk-return trade-
off for securities where risk is represented by the undiversifiable risk, as opposed to the total risk of the
security.

Value of Bond. Trooper Corporation has a bond issue with a coupon rate of 10 percent per year
and 5 years remaining until maturity. The par value of the bond is $1,000. What is the value of the
bond when the going rate of interest is (a) 6 percent; (b) 10 percent; and (¢) 12 percent? The bond
pays interest annually.

SOLUTION
Annual interest = 10% x $1,000 = $100
! I M $100 $100 $100 $1,000
V = —+ = e
;(Hr)’ A+n" (A+n" 1 4r? (I+r° 1+
= $100(PVIFA,,) + $1,000(PVIF, ,)
(a) Value = $100(PVIFAg¢, 5) + $1,000(PVIFgo, 5)
= $100(4.2124) + $1,000(0.7473) = $421.24 + $747.30 = $1,168.54
(b) Value = $100(PVIFA gy, 5) + $1,000(PVIF g, 5)
= $100(3.7908) + $1,000(0.6209) = $379.08 + $620.90 = $999.98
(¢) Value = $100(PVIFA |59, 5) + $1,000(PVIF 29, 5)

= $100(3.6048) + $1,000(0.5674) = $360.48 4 $567.40 = §927.88

Value of Bond. Assume the same data and questions as in Problem 7.13, except that in this
problem, the bond pays interest semiannually.

SOLUTION

1
Semiannual interest = $T =$50

Number of periods = 5 years x 2 = 10 periods
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_i N2 .M

= (1+7/2) " (1+r/2)"

850 N $50 850 N $1,000
A+ (428 A+/20 A +r2)"0
= $50(PVIFA,</2,10) + $1,000(PVIF,/2§10)

(a) V= $50(PVIFA3%$10) —+ $1,000(PVIF3%’10)
— $50(8.5302) + $1,000(0.7441) = $426.51 + $744.10 = $1,170.61

(b) V = $50(PVIFAsv,.10) + $1,000(PVIF v 10)
— $50(7.7217) + $1,000(0.6139) = $386.09 + $613.90 = $999.99

(o) V' = $50(PVIFAgw,10) + $1,000(PVIFgo. 10)
= $50(7.3601) + $1,000(0.5584) = $368.01 + $558.40 = $926.41

7.16 Stock Valuation—Single Period. Mary Czech is considering the purchase of stock X at the
beginning of the year. The dividend at year-end is expected to be $3.25, and the market price
by the end of the year is expected to be $25. If she requires a rate of return of 12 percent, what is
the value of the stock?

SOLUTION

D P _ 8325 85
+rn (T+rn (14012) (140.12)
— $3.25(0.893) + $25(0.893) = $2.90 + $22.33 = $25.23

Py =

7.17 Stock Valuation—Finite Periods. The Ohm Company paid a $2.50 dividend per share at the end
of the year. The dividend is expected to grow by 10 percent each year for the next 3 years, and the
stock’s market price per share is expected to be $50 at the end of the third year. Investors require a
rate of return of 14 percent. At what price per share should the Ohm stock sell?

SOLUTION

2‘: P3
— (1 + ) (1 + r)

Note that

Dy = $2.50

Dy = $2.50(1 +0.10) = $2.50(1.10) = $2.75

Dy = $2.50(1 4 0.10)> = $2.50(1.21) = $3.03

D3 = $2.50(1 4 0.10)° = $2.50(1.331) = $3.33

$2.75 $3.03 $3.33 $50
(1+0.14) + (1+40.147 (1 +0.14)° * (1+0.14)°

= $2.75(0.877) + $3.03(0.770) + $3.33(0.675) + $50(0.675)
— $2.41 + $2.33 + $2.25 + $33.75 = $40.74

Py =

The stock should sell for $40.74 per share.

7.18 Stock Valuation—No Growth in Dividends. Susan O’Reilly invests in a stock of company X which
expects no growth in dividends. The company paid a $2.75 dividend per share. If Susan requires a
rate of return of 10 percent, what would be the value of the stock?
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SOLUTION

If Dy=D, =D; =--- = Dy, then

py_?

P

Therefore,

$2.75

Py=—=298275
0 01 $27.50

The Gordon Dividend Growth Model. Develop the Gordon growth model, assuming constant
growth of dividends, i.e., D, = Do(1 + g)".

SOLUTION
Since D, = Do(1 + g)'

b Dol Dol+gf — Dol+g)”
T T a4y (T+n~

If both sides of this expression are multiplied by (1 + r)/(1 + g) and then this is subtracted from the
product, the result is:

Po(l+7) Dyl +9)
(1+9) (1 +r>

If r > g, which should normally be true, the term on the far right-hand side approaches zero. As a result,
Po(l + I‘) _
I+g)

1+r l+g\
PO<1 +g> _PO<1 +g> =D
I+n-0-g]
%[ (1+29 ]_%
Py(r—g)=Do(1+g)

If we assume dividends grow at a constant rate g, then

Py = Dy

Py = Dy

D, =Dy(l+g) and t=1

and

Stock Valuation. Investors require a rate of return of 12 percent. At what price will the stock sell if
the next expected dividend D; is $1 per share and investors expect the dividends and earnings to
grow (a) at 8 percent; (b) at 10 percent; (¢) at 12 percent; and (d) at 14 percent?

SOLUTION

po =21
r—g
(@) ) S
Po=512 =008 = 3%
(b) Py 51 $50

T012-01
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7.21

7.22

7.23

(© __ st
Py 02 —012 undefined

The formula is invalid since a necessary condition is r > g.

(d) $1

Po=——"  — undefi
0 =012 0.1 — \ndefined

Beta and Stock Valuation. The risk-free rate is 6 percent, the required rate of return on the market
is 12 percent, and stock A has a beta coefficient of 1.2. If the dividend expected during the coming
year is $2 and the growth rate of dividends and earnings is 7 percent, at what price should stock A
sell?

SOLUTION
r=rr+b(r, —rp) =6%+1.2(12% — 6%) = 6% +7.2% = 13.2%
Therefore,

Dy $2 %2
r—g T 13.2% — 7% 0.062

Py = = §32.26

Stock Valuation. Investors require a 20 percent per year return on the stock of M Company.
Yesterday M Company paid a $2 dividend (dividends are paid annually). The dividend is
expected to grow 30 percent per year for the next 2 years and at 8 percent per year thereafter.
At what price should the stock sell?

SOLUTION
Dy =$2
Dy = $2(1 +0.3) = $2.60
D> = $2(1 +0.3)* = $2(1.69) = $3.38
D3 = $3.38(1 + 0.08) = $3.65

Present value of dividends for the first 2 years are:

$2.60 $3.38
(14+02) " (1+0.27

= $2.60(PVIF2v,.1) + $3.38(PVIF29¢,2)
= $2.60(0.8333) + $3.38(0.6944) = $2.17 + $2.35 = $4.52

Find P-:

D; §3.65

Tr—g 02-008 $30.42

P,

Present value of $30.42 is:
$30.42
(1+0.2)
Add these two PV figures to obtain Py:
Py =54.52 + §21.12 = $25.64

= $30.42(PVIFy.) = $30.42(0.6944) = $21.12

Stock Valuation. Investors require a 10 percent per year return on the stock of the Take-Two
Corporation, which anticipates a nonconstant growth pattern for dividends. The company paid a
$2 per share dividend. The dividend is expected to grow by 15 percent per year until the end of
year 4 (i.e., for the next 3 years) and 7 percent thereafter.
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(a) Project dividends for years 1 through 4. (b) Compute the present value of the dividends in
part (a). (¢) Project the dividend for the fifth year (D5). (d) Find the present value of all future
dividends beginning with the fifth year’s dividend. The present value you find will be at the end of
the fourth year. Use the formula P4, = Ds/(r — g). (e) Discount back the value found in part (d) for
4 years at 10 percent. (f) Determine the value of the stock P,.

SOLUTION
(a) Dy(given) = $2
D; = $2(1 4+ 0.15) = $2.30
D> = $2.30(1 +0.15) = $2.65
D3 = $2.65(1 +0.15) = $3.05
Dy = $3.05(1 +0.15) = $3.51
$230 8265 $3.05 $3.51
140D (1+01)* @d+0.1° a+o0.n?
= $2.30(PVIF9%.1) 4+ $2.65(PVIF jg5;.) + $3.05(PVIF 1, 3) 4+ $3.51(PVIF g5 4)
= $2.30(0.9091) + $2.65(0.8264) + $3.05(0.7513) + $3.51(0.6830)
= $2.09 + $2.19 + $2.29 + $2.40 = $8.97
() Ds = $3.51(1 +0.15) = $4.04

(d) p—Ds _ §4.04  $4.04
YT =g 01-007 003

(b) PV of dividends =

= $134.67

(e)  Therefore,

$134.67

Tro ™ $134.67(PVIF 0, 4) = $134.67(0.6830) = $91.98

(f) The value of the stock, Py, is:
Py =$8.97 + §91.98 = §100.95

Stock Valuation. On December 31, 20X2, the shares of Amacom, Inc., closed at $20. The com-
pany subsequently paid a year-end dividend in each of the years 20X3 through 20X7 as follows:

20X3: $1.00 20X6: §1.25
20X4: $1.00 20X7: §1.25
20X5: $1.10

Suppose you had purchased a share of Amacom stock on December 31, 20X2. Find the price at
which you must sell your share at 20X7 year-end in order to realize an annual compounded total
rate of return of 10 percent on your initial investment (before commissions and taxes). (CFA,
adapted.)

SOLUTION

5
D, Ps
Py=) +
= R N

Substituting the value given yields:

5
D, Ps
$20 = +
;(1 +0.1)" " (1+40.1)°
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First compute the present value of dividends for the years 20X3 through 20X7.

$1.00 $1.00 $1.10 $1.25 $1.25
A+0D"  (1401> (1+01° A+0D* (1+40.1)°

= $1.00(0.9091) + $1.00(0.8264) + $1.10(0.7513) + $1.25(0.6830) + $1.25(0.6209)
= 50.91 4 $0.83 4 $0.83 4- $0.85 4- $0.78 = $4.20

Therefore,
_ B
(140.1)°
$20 = $4.20 4+ P5(PVIF v, 5)
$20 = $4.20 + P5(0.6209)
P5(0.6209) = $20 — $4.20
P5(0.6209) = $51.80

$15.80
Ps = 06209 — $25.45

$20 = $4.20 +

7.25 Yield to Maturity. The Rite Company’s bonds have 3 years remaining until maturity. Interest is
paid annually, the bonds have a $1,000 par value, and the coupon interest rate is 10 percent. What
is the yield to maturity at a current market price of: («) $1,052; (b) $1,000; and (c¢) $935?

SOLUTION
Annual interest = §100 (10% x $1,000)
& 1 M
V= R T
D e
= I(PVIFA,,) + M(PVIF,,)
(a) $1.052 — $100 $100 $100 $1,000

— gttt
I+ (1+r) I+ (1+r)
$1,052 = $100(PVIFA, 3) + $1,000(PVIF, 3)

Since the bond is selling above par value, the bond’s yield is below the coupon rate of 10 percent. At
r=8%:

V= §100(2.5771) 4+ $1,000(0.7938) = $257.71 + §793.80 = $1,051.51

Therefore, the annual yield to maturity of the bond is 8 percent.
Alternatively, the shortcut formula yields:

I+ (M —
Yield to maturity of a bond = —(:‘(4_’_7]/;72/”
_ $100+(S1.000 — $1.052)/3 _ $82.67 _ . .,
T ($1,000 +$1,052)2  $1,026 O °
(b) $1,000 = $100(PVIFA, 3) + $1,000(PVIF, 3)

Since the bond is selling at par value, the bond’s yield should be the same as the coupon rate. At
r=10%:

V= §100(2.4869) + $1,000(0.7513) = $248.69 + §751.30 = $999.99
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Or, using the shortcut formula:

$100 + (51,000 — $1,000)/3  $100

Yield === 1000+ $1,000)2  ~ $1,000

10%

(©) $935 = $100(PVIFA, 3) + $1,000(PVIFA, ;)

Since the bond is selling at a discount under the par value, the bond’s yield is above the going coupon
rate of 10 percent. At r = 12%:

V= $100(2.4018) + $1,000(0.7118) = $240.18 + $711.80 = $951.98

At 10 percent, the bond’s value is above the actual market value of $935, so we must raise the rate. At
r=13%:

V = $100(2.361) + $1,000(0.693) = $236.10 -+ $693 = $929.10

Since the bond value of $935 falls between 12 percent and 13 percent, find the yield by interpolation, as

follows:
Bond Value
12% $951.18 $951.18
True yield 935.00
13% 929.10
Difference $ 16.18 $ 22.08

. 16.18
Yield = 12% +m(1%) =12% 4+ 0.73(1%) = 12.73%

Alternatively, using the shortcut method:

$100 + (81,000 — $935)/3  $121.67

Yield === 41000+ $935)2  ~ $967.5

=12.58%

7.26 Yield to Maturity. Assume a bond has 4 years remaining until maturity and that it pays interest
semiannually (the most recent payment was yesterday). (¢) What is the yield to maturity of the
bond if its maturity value is $1,000, its coupon yield is 8 percent, and it currently sells for $821?
(b) What if it currently sells for $1,070?

SOLUTION
2n
1/2 M
V= +
; (+7r/2)" " (1 +r/2)"
= I/2(PVIFA,)>5,) + M(PVIF,25,)
% ($1
@ Semiannual interest = w = $40
$40 40 40 $1,000

$821

= Tt st st 8
A+r/2)" " (1+r/2) (428 (1+1/2)
$821 = S40(PVIFA,25) + $1,000(PVIF,/25)

By trial and error, we find that when r/2 = 7%:
V = $40(5.9713) 4+ $1,000(0.5820) = $238.85 + $582 = $820.85

Therefore, the annual yield is 7% x 2 = 14%.
Using the shortcut formula:

I+ (M —V)/n_ $80+($1,000 — $821)/4  $124.75

Yield =G 2 = GLoo+ssan2 - $910.3

=13.7%
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40 40 40 1,000
®) $1,070 = 5 T+ 54+ gt i S
(I+r/2)" A +7r/2) (1472 (1 +71/2)
$1,070 = $40(PVIFA,25) + $1,000(PVIF, 2 5)

By trial and error, we get the semiannual interest of 3 percent:
V' = $40(7.0197) 4+ $1,000(0.7894) = $280.79 + $789.40 = $1,070.19

Therefore, the annual yield is 3% x 2 = 6%.
Alternatively, using the shortcut method:

$80 + (51,000 — $1,070)/4  $62.5

Yield = -
N (S1.000 + $1,070)/2 $1,035

=6%

7.27 Yield of a Note. You can buy a note at a price of $13,500. If you buy the note, you will receive
10 annual payments of $2,000, the first payment to be made immediately. What rate of return,
or yield, does the note offer?

SOLUTION

n Cz
V =
; (147
2 2 2
$13,500 = $2,000 + —$ ’0001 + —$ ’0002 + ... 3 ’0009
I+r) (A+7r 147
$13,500 = $2,000(1 + PVIFA, o)

$13,500
§$2,000

PVIFA, o = 6.75—1 = 5.75, which is very close to 10 percent as found in Appendix D.

(1 + PVIFA, ) = =6.75

7.28 Expected Return on Stock Investment. You are considering the purchase of a share of stock in a
firm for $40. The company is expected to pay a $2.50 dividend at the end of the year, and its
market price after the payment of the dividend is expected to be $45 a share. What is the expected
return on the investment in this stock?

SOLUTION
e dividends + (ending price — beginning price) Dy + (P — Po)
- beginning price - Py
_ $2.50 + (845 — $40) 18.75%

$40

Alternatively, we set the current market price equal to the present value of the dividend, plus the
expected market price, as follows:
82,50 n $45
S+ (14

$40

Solving this equation for r:

$40(1 + ) = $2.50 + $45

1+r_$2.50+$45

o $40

_ $250+9%45  $47.50 B .
r==" —1= o —1=1.1975-1=18.75%

7.29 Expected Return on Stock Investment. Tom Laboratory’s common stock is currently selling at $60
per share. The next annual dividend is expected to be $3 per share, and the earnings, dividends,
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7.31

7.32
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and stock prices are expected to grow at a rate, of: (a) 0 percent; (b) 4 percent; and (c) 6 percent.
What is the expected total return in each case from the purchase of the common stock?

SOLUTION

r:&—l—g
Py
(a) ,.:%H):s%
(0) r:%+4%:5%+4%=9%
(c) r:%—f—é%:S%—k@%:ll%

Expected Return on Stock Investment. By using the dividend growth model, estimate the cost of
equity capital for a firm with a stock price of $30, an estimated dividend at the end of the first year
of $3.00 per share, and an expected growth rate of 10 percent. (CFM adapted.)

SOLUTION

The Gordon’s dividend growth model estimates the cost of equity capital using the dividends per share, the
expected growth rate, and the market price.

D 3
* 1‘27;+g:$$%+ 10% = 10% + 10% = 20%
The cost of equity capital is 20%. This model assumes that the payout ratio, retention rate, and the earnings
per share growth rate are all constant.

Expected Return on Stock Investment. The common stock of the Nicolas Corporation is currently
selling at $80 per share. The leadership of the company intends to pay a $4 per share dividend
next year. With the expectation that the dividend will grow at 5% perpetually, what will the
market’s required return on investment be for Nicolas common stock? (CFM adapted.)

SOLUTION

The Gordon’s dividend growth model estimates the required rate of return on common stock using the
dividends per share, the expected growth rate, and the market price.
D 4
r:P—; g:%—l—S% =5% 4 5% = 10%
The current dividend yield is 5% ($4 = $80). Adding the growth rate of 5% to the yield of 5% results in a
required return of 10%.

Dividend Yield and Capital Gain Yield. N Company’s last dividend, Dy, was $1. Earnings and
dividends are expected to grow at a 5 percent rate. The required rate of return on the stock is
13 percent. The current stock price is $25. What is the expected dividend yield and expected
capital gains yield for the coming year?

SOLUTION

$1.00(1 +0.05)  $1.05

Dividend yield = $5 $5

4.2%

Capital gain yield = rate of return — dividend yield = 13% — 4.2% = 8.8%
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7.33

7.34

7.35

The Arbitrage Pricing Model (APM). Suppose a three-factor APM holds and the risk-free rate
is 6 percent. You are interested in two particular stocks: A and B. The returns on both stocks are
related to factors 1 and 2 as follows:

r = 0.06 + 51(0.09) — b>(0.03) + b3(0.04)

The sensitivity coefficients for the two stocks are given below.

Stock b, by bs
A 0.70 0.80 0.20
B 0.50 0.04 0.20

Calculate the expected returns on both stocks. Which stock requires a higher return?
SOLUTION

For stock A: 7 = 0.06 + (0.70)(0.09) — (0.80)(0.03) + (0.20)(0.04)
= 10.70%

For stock B: = 0.06 + (0.50)(0.09) — (0.40)(0.03) + (0.20)(0.04)
= 14.10%

Stock B requires a higher return, indicating it is the riskier of the two. Part of the reason is that its return is
substantially more sensitive to the third economic force than stock A’s is.

Duration. You have a 9 percent bond with 4 years to maturity paid interest annually.
Its YTM is 10 percent and its market value is $968.29 per bond. What is the duration of
the bond?

SOLUTION
The computation of duration involves the following three steps:

Step 1 Calculate the present value of the bond for each year.
Step 2 Express present values as proportions of the price of the bond.
Step 3 Multiply proportions by years’ digits to obtain the weighted average time.

(Step 1) (Step 2) (Step 3)
3) “ %) (6)
(1 2) PV factor PV of PV as proportion Column (1) x
Year Cash flow @10% Cash flow of price of bond Column (5)
1 § 90 0.9091 $ 81.82 0.0845 0.0845
2 90 0.8264 74.38 0.0768 0.1536
3 90 0.7513 67.62 0.0698 0.2094
4 1,090 0.6830 744.47 0.7689 3.0756
$968.29 1.0000 3.5231

The duration of the bond is 3.52 years.

Interest Rate Sensitivity. What is the interest rate elasticity of the bond in Problem 7.31? What
does that mean?
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SOLUTION

The formula is:
YTM
(1+YTM)

(—=1)E = 3.5231(0.10/1.10) = 0.3203, which means that the bond will lose or gain 32.03% of principal value
for each 1 percentage point move in interest rates.

(-DE=D



Chapter 8

Capital Budgeting
(Including Leasing)

8.1 CAPITAL BUDGETING DECISIONS DEFINED

Capital budgeting is the process of making long-term planning decisions for investments. There are
typically two types of investment decisions: (1) selection decisions concerning proposed projects (for
example, investments in long-term assets such as property, plant, and equipment, or resource commit-
ments in the form of new product development, market research, re-funding of long-term debt, intro-
duction of a computer, etc.) and (2) replacement decisions (for example, replacement of existing facilities
with new facilities).

8.2 MEASURING CASH FLOWS

The incremental (or relevant) after-tax cash flows that occur with an investment project are the ones
that are measured. In general the cash flows of a project fall into the following three categories: (1) the
initial investment; (2) the incremental (relevant) cash inflows over the life of the project; and (3) the
terminal cash flow.

Initial Investment
The initial investment (/) is the initial cash outlay necessary to purchase the asset and put it in
operating order. It is determined as follows:

e cost of asset + installation cost proceeds from taxes on sale
Initial investment = . oo —
+ working capital investments  sale of old asset of old asset

The proceeds from the sale of old assets are subject to some type of tax. There are three possibilities:

1. The asset is sold for more than its book value.

2. The asset is sold for its book value.

3. The asset is sold for less than its book value.

Additional working capital (in the form of increased inventory, cash, and receivables) is usually

required to support a new investment project. This should be included in the project’s initial outlay.
At the end of the project’s life, it should be recaptured as part of the project’s terminal cash flow.

EXAMPLE 8.1 Assume that an asset has a book value of $60,000 and initially cost $100,000. Assume further that
the firm’s ordinary marginal tax rate is 34 percent. Consider each of the three possible tax situations dealing with the
sale of the old asset.

1. The old asset is sold for $80,000. In this case, the total gain is simply recapture of depreciation and taxed
at the ordinary rate. Therefore,

($80,000 — $60,000)(0.34) = $6,800

2. The old asset is sold for $60,000. In this case, no taxes result since there is neither a gain nor a loss on
the sale.

3. The old asset is sold for $50,000. In this case there is a loss, which results in tax savings. The tax savings are
as follows:

(860,000 — $50,000)(0.34) = $3,400

205
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Taxes on the gain from the sale of an old asset or the tax savings on a loss must be considered when determining
the amount of the initial investment of a new asset.

EXAMPLE 8.2 XYZ Corporation is considering the purchase of a new machine for $250,000, which will
be depreciated on a straight-line basis over 5 years with no salvage value. In order to put this machine in
operating order, it is necessary to pay installation charges of $50,000. The new machine will replace an existing
machine, purchased 3 years ago at a cost of $240,000, that is depreciated on a straight-line basis (with no salvage
value) over its 8-year life (i.e., $30,000 per year depreciation). The old machine can be sold for $255,000 to a
scrap dealer. The company is in the 34 percent tax bracket. The machine will require an increase investment in
inventory of $5,000.

The key calculation of the initial investment is the taxes on the sale of the old machine. The total gain, which
is the difference between the selling price and the book value, is $105,000 ($255,000 — $150,000). The tax on this
$105,000 total gain is $35,700 (34% x $105,000). Therefore, the amount of initial investment is:

Purchase price of the machine $250,000
+ Installation cost 50,000
+ Increased investment in inventory 5,000
— Proceeds from sales of old machine 255,000
+ Taxes on sale of old machine 35,700
Initial investment $ 85,700

Incremental (Relevant) Cash Inflows

The relevant cash inflows over a project’s expected life involve the incremental after-tax cash flows
resulting from increased revenues and/or savings in cash operating costs. Cash flows are not the same as
accounting income, which is not usually available for paying the firms’ bills. The differences between
accounting income and cash flows are such noncash charges as depreciation expense and amortization
expense.

The computation of relevant or incremental cash inflows after taxes involves the following two
steps:

1. Compute the after-tax cash flows of each proposal by adding back any noncash charges, which
are deducted as expenses on the firm’s income statement, to net profits (earnings) after taxes;
that is:

After-tax cash inflows = net profits (or earnings) after taxes + depreciation

2. Subtract the cash inflows after taxes resulting from use of the old asset from the
cash inflows generated by the new asset to obtain the relevant (incremental) cash inflows
after taxes.

EXAMPLE 8.3 XYZ Corporation has provided its revenues and cash operating costs (excluding depreciation)
for the old and the new machine, as follows:

Annual Net Profits before
Revenue Cash Operating Costs Depreciation and Taxes
Old machine $150,000 $70,000 $ 80,000
New machine $180,000 $60,000 $120,000

Recall from Example 8.2 that the annual depreciation of the old machine and the new machine will be $30,000
and $50,000, respectively.
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To arrive at net profits after taxes, we first have to deduct depreciation expenses from the net profits before
depreciation and taxes, as follows:

After-Tax
Net Profits after Taxes Add Depreciation Cash Inflows
Old machine (880,000 — $30,000)(1 — 0.46) = $27,000 $30,000 $57,000
New machine ($120,000 — $50,000)(1 — 0.46) = $37,800 $50,000 $87,800

Subtracting the after-tax cash inflows of the old machine from the cash inflows of the new machine results in the
relevant, or incremental, cash inflows for each year.

Therefore, in this example, the relevant or incremental cash inflows for each year are $87,800 — $57,000 =
$30,800.

Alternatively, the incremental cash inflows after taxes can be computed, using the following simple
formula:

After-tax incremental cash inflows = (increase in revenues)(1 — tax rate)
— (increase in cash changes)(l — tax rate)
+ (increase in depreciation expenses)(tax rate)

EXAMPLE 8.4 Using the data in Example 8.3, after-tax incremental cash inflows for each year are:

Increase in revenue x (1 — tax rate):

($180,000 — $150,000)(1 — 0.46) $16,200
— Increase in cash charges x (1 —tax rate):
(860,000 — §70,000)(1 — 0.46) — (—5,400)
+ Increase in depreciation expense x
tax rate: ($50,000 — $30,000)(0.46) 9,200
$30,800

Terminal Cash Flow

Cash flows associated with a project’s termination generally include the disposal value of the project
plus or minus any taxable gains or losses associated with its sale. The way in which to compute these
gains or losses is very similar to the method for computing the taxes on the sale of an old asset. In most
cases, the disposal value at the end of the project’s useful life results in a taxable gain since its book value
(or undepreciated value) is usually zero. The terminal cash flow must include the recapture of working
capital investments required in the initial outlay.

8.3 CAPITAL BUDGETING TECHNIQUES
Several methods of evaluating investment projects are as follows:
Payback period
Discounted payback period
Accounting rate of return (ARR)
Net present value (NPV)
Internal rate of return (IRR)

AN

Profitability index (or benefit/cost ratio)

The NPV method and the IRR method are called discounted cash flow (DCF) methods. Each of these
methods is discussed below.
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Payback Period

The payback period measures the length of time required to recover the amount of initial
investment. It is computed by dividing the initial investment by the cash inflows through increased
revenues or cost savings.

EXAMPLE 8.5 Assume:

Cost of investment $18,000
Annual after-tax cash savings $ 3,000
Then, the payback period is:
initial investment cost _ $18,000

Payback period =

- - = = 6 years
increased revenues or lost savings  $3,000 Y

Decision rule: Choose the project with the shorter payback period. The rationale behind this choice
is: The shorter the payback period, the less risky the project, and the greater the liquidity.

EXAMPLE 8.6 Consider two projects whose after-tax cash inflows are not even. Assume each project costs $1,000.

Cash Inflow

Year A($) B (9

1 100 500

2 200 400

3 300 300

4 400 100

5 500

6 600

When cash inflows are not even, the payback period has to be found by trial and error. The payback
period of project A is ($1,000 = $100 + $200 + $300 + $400) 4 years. The payback period of project B is
($1,000 = $500 + $400 + $100):

100
2 years + 5 21 years

$300

Project B is the project of choice in this case, since it has the shorter payback period.

The advantages of using the payback period method of evaluating an investment project are that (1)
it is simple to compute and easy to understand, and (2) it handles investment risk effectively.

The shortcomings of this method are that (1) it does not recognize the time value of money, and (2) it
ignores the impact of cash inflows received after the payback period; essentially, cash flows after the
payback period determine profitability of an investment.

Discounted Payback Period

You can take into account the time value of money by using the discounted payback period.
The payback period will be longer using the discounted method since money is worth less over time.
Discounted payback is computed by adding the present value of each year’s cash inflows until they equal
the initial investment.

initial cash outlays
discounted annual cash inflows

Discounted payback =
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EXAMPLE 8.7 You invest $40,000 and receive the following cash inflows.

Accumulated

Year Cash Inflow PV Factor Present Value Present Value
1 $15,000 0.909 $13,635 $13,635
2 20,000 0.826 16,520 30,155
3 28,000 0.751 21,028 51,183

The discounted payback period is calculated as follows:

4 — 1
$30,155 + % = 2 years + 0.47 years = 2.47 years

Accounting Rate of Return

Accounting rate of return (ARR) measures profitability from the conventional accounting stand-
point by relating the required investment—or sometimes the average investment—to the future annual
net income.

Decision rule: Under the ARR method, choose the project with the higher rate of return.

EXAMPLE 8.8 Consider the following investment:

Initial investment $6,500
Estimated life 20 years
Cash inflows per year $1,000
Depreciated per year (using straight line) $325

The accounting rate of return for this project is:

net income  $1,000 — $325
ARR = investment ~ $6,500

=10.4%

If average investment (usually assumed to be one-half of the original investment) is used, then:

$1,000 —$325
ARR === o= = 208%

The advantages of this method are that it is easily understandable, simple to compute, and recognizes
the profitability factor.

The shortcomings of this method are that it fails to recognize the time value of money, and its uses
accounting data instead of cash flow data.

Net Present Value

Net present value (NPV) is the excess of the present value (PV) of cash inflows generated by the
project over the amount of the initial investment (I):

NPV =PV -1

The present value of future cash flows is computed using the so-called cost of capital (or minimum
required rate of return) as the discount rate. In the case of an annuity, the present value would be

PV = A . PVIFA
where A is the amount of the annuity. The value of PVIFA is found in Appendix D.

Decision rule: 1f NPV is positive, accept the project. Otherwise, reject it.
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EXAMPLE 8.9 Consider the following investment:

Initial investment $12,950
Estimated life 10 years
Annual cash inflows $3,000
Cost of capital

(minimum required rate of return) 12%

Present value of the cash inflows is

PV = A-PVIFA = $3,000 x PVIFA 150, 10

= $3,000 (5.6502) $16,950.60
Initial investment (I) 12,950.00
Net present value (NPV = PV —1) $ 4,000.60

Since the NPV of the investment is positive, the investment should be accepted.

The advantages of the NPV method are that it obviously recognizes the time value of money and it is
easy to compute whether the cash flows form an annuity or vary from period to period.

Internal Rate of Return

Internal rate of return (IRR) is defined as the rate of interest that equates I with the PV of future
cash inflows. In other words, at IRR,

I1=PV
or
NPV =0

Decision rule: Accept the project if the IRR exceeds the cost of capital. Otherwise, reject it.

EXAMPLE 8.10 Assume the same data given in Example 8.8, and set the following equality (I = PV):

$12,950 = $3,000 x PVIFA
$12,950
$3,000

PVIFA = =4.317

which stands somewhere between 18 percent and 20 percent in the 10-year line of Appendix D. The interpolation
follows:

PV Factor
18% 4494 4.494
IRR 4.317
20% 4.192

Difference  0.177  0.302

Therefore,

0.177
_ 0 o/ __ o
IRR = 18% +—0.302(20/0 18%)

= 18% + 0.586(2%) = 18% + 1.17% = 19.17%
Since the IRR of the investment is greater than the cost of capital (12 percent) accept the project.

The advantage of using the IRR method is that it does consider the time value of money and,
therefore, is more exact and realistic than the ARR method.
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The shortcomings of this method are that (1) it is time-consuming to compute, especially when the
cash inflows are not even, although most business calculators and spreadsheet software have a program
to calculate IRR, and (2) it fails to recognize the varying sizes of investment in competing projects and
their respective dollar profitabilities.

Use of Spreadsheet Software

Spreadsheet programs can be used in making IRR calculations. For example, Excel has a function
IRR (values, guess). Excel considers negative numbers as cash outflows such as the initial investment,
and positive numbers as cash inflows. Many financial calculators have similar features. As in Example
8.8, suppose you want to calculate the IRR of a $12,950 investment (the value 12950 entered in year 0 is
followed by 10 monthly cash inflows of $3,000). Using a guess of 12% (the value of 0.12), which is in
effect the cost of capital, your formula would be @IRR (values, 0.12), and Excel/ would return 19.15%,
as shown below.

Year 0 1 2 3 4 5 6 7 8 9 10

§ (12,950) 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000

IRR =19.15%
NPV = §4,000.67

Note: The Excel formula for NPV is NPV (discount rate, cash inflow values) + I, where I is given as a
negative number.

Summary of Decision Rules Using Both IRR and NPV Methods
International Rate of Return (IRR)

e Using the present-value tables, financial calculator, or Excel, compute the IRR.
e If the IRR exceeds the cost of capital, accept the project; if not, reject the project.
Net Present Value (NPV')

e Calculate the NPV using the cost of capital as the discount rate.

e If the NPV is positive, accept the project; otherwise, reject the project.

Multiple Internal Rates of Return

In nonconventional (mixed) projects that have one or more periods of cash outflows (inflows) with
periods of cash inflows (outflows), there may be multiple internal rates of return.

EXAMPLE 8.11 Consider a strip-mining project with the following cash flows:

0 1 2
($60,000) 155,000 (100,000)

This project yields two IRRs = 25% and 33.33%. Unfortunately, financial calculators and spreadsheet software
are not aware of this problem and just report the first IRR. Descartes’ rule of signs states that in a capital-budgeting
context, the number of IRRs is equal to the number of variations in the sign of the cash flow series or is less than that
number by an even integer. According to the rule, for example, if the series of cash flows has three variations in sign,
this series must have either three or one value of IRR.
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Profitability Index (Benefit/Cost Ratio)

The profitability index is the ratio of the total PV of future cash inflows to the initial investment, that
is, PV/I. This index is used as a means of ranking projects in descending order of attractiveness. If the
profitability index is greater than 1, then accept the project.

Decision rule: If the profitability index is greater than 1, then accept the project.

EXAMPLE 8.12 Using the data in Example 8.8, the profitability index is
PV §16,950

I 812,950

Since this project generates $1.31 for each dollar invested (i.e., its profitability index is greater than 1), accept the
project.

8.4 MUTUALLY EXCLUSIVE INVESTMENTS

A project is said to be mutually exclusive if the acceptance of one project automatically excludes the
acceptance of one or more other projects. In the case where one must choose between mutually exclusive
investments, the NPV and IRR methods may result in contradictory indications. The conditions under
which contradictory rankings can occur are:

1. Projects that have different life expectancies.

Projects that have different sizes of investment.

3. Projects whose cash flows differ over time. For example, the cash flows of one project increase

over time, while those of another decrease.

The contradictions result from different assumptions with respect to the reinvestment rate on cash
flows from the projects.

1. The NPV method discounts all cash flows at the cost of capital, thus implicitly assuming that
these cash flows can be reinvested at this rate.

2. The IRR method implies a reinvestment rate at IRR. Thus, the implied reinvestment rate will
differ from project to project.

The NPV method generally gives correct ranking, since the cost of capital is a more realistic
reinvestment rate.

EXAMPLE 8.13 Assume the following:

Cash Flows
0 1 2 3 4 5
A (100) 120
B (100) 201.14

Computing IRR and NPV at 10 percent gives the following different rankings:

IRR NPV at 10%
A 20% 9.08
B 15% 24.90

The NPVs plotted against the appropriate discount rates form a graph called a NPV profile
(Fig. 8-1).
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Fig. 8-1 NPV profile

At a discount rate larger than 14 percent, A has a higher NPV than B. Therefore, A should be
selected. At a discount rate less than 14 percent, B has the higher NPV than A, and thus should be
selected. The correct decision is to select the project with the higher NPV, since the NPV method assumes
a more realistic reinvestment rate, that is, the cost of capital.

8.5 THE MODIFIED INTERNAL RATE OF RETURN (MIRR)

When the IRR and NPV methods produce a contradictory ranking for mutual exclusive projects, the
modified IRR, or MIRR, overcomes the disadvantage of IRR.
The MIRR is defined as the discount rate which forces

I = PV of terminal (future) value compounded at the cost of capital

The MIRR forces cash flow reinvestment at the cost of capital rather than the project’s own IRR, which
was the problem with the IRR.

1. MIRR avoids the problem of multiple IRRs.

2. Conflicts can still occur in ranking mutually exclusive projects with differing sizes. NPV should
again be used in such a case.

EXAMPLE 8.14 In Example 18.12, Project A’s MIRR is:
First, compute the project’s terminal value at a 10% cost of capital.

120 FVIF 4 = 120 x 1.4641 = 175.69

Next, find the IRR by setting:

100 = 175.69 PVIFMiRR 5
PVIF = 100/175.69 = 0.5692, which gives MIRR = about 12%

Now we see the consistent ranking from both the NPV and MIRR methods.
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MIRR NPV at 10%
A 12% $ 9.08
B 15 $24.90

8.6 COMPARING PROJECTS WITH UNEQUAL LIVES

A replacement decision typically involving two mutually exclusive projects. When these two
mutually exclusive projects have significantly different lives, an adjustment would be necessary. We
discuss two approaches: (1) the replacement chain (common life) approach and (2) the equivalent
annual annuity approach.

The Replacement Chain (Common Life) Approach

This procedure extends one, or both, projects until an equal life is achieved. For example, Project A
has a 6-year life, while Project B has a 3-year life. Under this approach, the projects would be extended to
a common life of 6 years. Project B would have an adjusted NPV equal to the NPVy plus the NPVy
discounted for 3 years at the project’s cost of capital. Then the project with the higher NPV would be
chosen.

EXAMPLE 8.15 Sims Industries, Inc. is considering two machines to replace an old machine. Machine A has a life
of 10 years, will cost $24,500, and will produce net cash savings of $4,800 per year. Machine B has an expected life of
5 years, will cost $20,000, and will produce net cash savings in operating costs of $6,000 per year. The company’s
cost of capital is 14 percent. Project A’s NPV is
NPV, =PV — 1= 84,800 PVIFA (14 — $24,500
= $4,800(5.2161) — $24,500 = $25,037.28 — $24,500
= §$537.28

Project B’s extended time line can be set up as follows:

0 1 2 3 4 5 6 7 8 9 10
—-200 60 60 60 60 60 60 60 60 60 60 (in hundredths)
—200

Adjusted NPV = PV — I = $6,000 PVIFA 0,14 — $20,000 PVIFs 4 — $20,000
= $6,000(5.2161) — $20,000(0.5194) — $20,000
= $31,296.60 — $10,388.00 — $20,000
= $908.60

Or, alternatively,
NPV =PV —1 = 56,000 PVIFA5 14 — $20,000
= $6,000(3.4331) — $20,000
= $20,598.60 — $20,000
= $598.60

Adjusted NPVg = NPV + NPVy discounted for 5 years
= §598.60 + $598.60 PVIFs 14
= §598.60 + $598.60(0.5194)
= §598.60 + $310.91
= $909.51 (due to rounding errors)
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The Equivalent Annual Annuity (EAA) Approach

It is often cumbersome to compare projects with different lives. For example, one project might
have a 4-year life versus a 10-year life for the other. This would require a replacement chain analysis over
20 years, the lowest common denominator of the two lives. In such a case, it is often simpler to use
an alternative approach, the equivalent annual annuity method.

This procedure involves three steps:

1. Determine each project’s NPV over its original life.

2. Find the constant annuity cash flow or EAA, using

NPV of each project
PVIFA,;

3. Assuming infinite replacement, find the infinite horizon (or perpetuity) NPV of each project, using

EAA of each
cost of capital

EXAMPLE 8.16 From Example 8.14, NPV, = $537.28 and NPV = $598.60.
To obtain the constant annuity cash flow or EAA, we do the following:

EAAA = $537.28/PVIFA, 1, = $537.28/5.2161 = $103.00
EAAp = $598.60/PVIFA; |, = $598.60/3.4331 = $174.36

Thus, the infinite horizon NPVs are as follows:

Infinite horizon NPV = $103.00/0.14 = $735.71
Infinite horizon NPVy = $174.36/0.14 = $1,245.43

8.7 REAL OPTIONS

Almost all capital budgeting proposals can be viewed as real options. Also, projects and operations
contain implicit options, such as the option as to when to take a project, the option to expand, the option
to abandon, and the option to suspend or contract operations. Deciding when to take a project is called
the investment timing option.

Example 8.17 A project costs $100 and has a single future cash flow. If we take it today, the cash flow will be $120
in 1 year. If we wait 1 year, the project will still cost $§100, but the cash flow the following year (i.e., 2 years from
now) will be $130 because the potential market is bigger. If these are only two options, and the relevant discount rate
is 10 percent, what should we do? To answer this question, we need to compute the two NPVs. If we take it today,
the NPV = —§100 + 120/1.1 = $9.09. If we wait 1 year from now, the NPV at that time would be:
NPV = —$§100 + 130/1.1 = $18.18. Here, $18.18 is the NPV 1 year from now. We need the value today, so we
discount back $18.18/11.1 = $16.53.

If we wait, the NPV is $16.53 today compared to $9.09 if we start immediately, so the optimal time to begin the
project is 1 year from now. The fact that we do not have to take a project immediately is often called the “option to
wait.” In this example, the value of the option to wait is the difference in NPVs, $16.53 —9.09 = $7.44. This $7.44 is
the extra value created by deferring the start of the act as opposed to taking it today.

Example 8.18 A project costs $200 and has a future cash flow of $42 per year forever. If we wait 1 year, the

project will cost $240 because of inflation, but the cash flows will be $48 per year forever. If these are the only two

options, and the relevant discount rate is 12 percent, what should we do? What is the value of the option to wait?
In this case, the project is a simple perpetuity. If we take it today, the NPV is:

NPV = —§200 +42/1.12 = $150
If we wait 1 year, the NFV at that time would be:
NPV = —§240 + 48/1.12 = §160
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So, $160 is the NPV 1 year from now, but we need to know the value today. Discounting back one period, we get:

NPV =§160/1.12 = §142.86

If we wait, the NPV is $142.86 today compared to $150 if we start immediately, so the optimal time
to begin the project is now. What is the value of the option to wait? It is not $142.86 — $150 = —$7.14.
Because an option can never have a negative value, the option to wait has a zero value.

8.8 THE CONCEPT OF ABANDONMENT VALUE

The notion of abandonment value recognizes that abandonment of a project before the end of its
physical life can have a significant impact on the project’s return and risk. This distinguishes between the
project’s economic life and physical life. Two types of abandonment can occur:

1. Abandonment of an asset since it is being unprofitable.

2. Sale of the asset to some other party who can extract more value than the original owner.

EXAMPLE 8.19 ABC Company is considering a project with an initial cost of $5,000 and net cash flows of $2,000
for next three years. The expected abandonment cash flows for years 0, 1, 2, and 3 are $5,000, $3,000, $2,500, and $0.
The firm’s cost of capital is 10 percent. We will compute NPVs in three cases.

Case 1. NPV of the project if kept for 3 years
NPV =PV — 1 = $2,000 PVIFA o3 = $2,000(2.4869) — $5,000
= —826.20
Case 2. NPV of the project if abandoned after year 1

NPV = PV — I = $2,000 PVIF g 4 $3,500 PVIF g, — $5,000
= $2,000(0.9091) + $3,000(0.9091) — $5,000
= $1,818.20 + $2,717.30 — $5,000 = —$454.50

Case 3. NPV of the project if abandoned after year 2

NPV = PV — I = $2,000 PVIF o + $2,000 PVIF o5 + $1,500 PVIF,o, — $5,000
= $2,000(0.9091) + $2,000(0.8264) + $2,500(0.8264) — $5,000
= $1,818.20 + $1,652.80 + $2,066.00 — $5,000 = $537

The company should abandon the project after year 2.

8.9 CAPITAL RATIONING

Many firms specify a limit on the overall budget for capital spending. Capital rationing is concerned
with the problem of selecting the mix of acceptable projects that provides the highest overall NPV. The
profitability index is used widely in ranking projects competing for limited funds.

EXAMPLE 8.20 A company with a fixed budget of $250,000 needs to select a mix of acceptable projects from the
following:

Projects 1% PV ($) NPV ($) Profitability Index Ranking
A 70,000 112,000 42,000 1.6 1
B 100,000 145,000 45,000 1.45 2
C 110,000 126,500 16,500 1.15 5
D 60,000 79,000 19,000 1.32 3
E 40,000 38,000 —2,000 0.95 6
F 80,000 95,000 15,000 1.19 4
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The ranking resulting from the profitability index shows that the company should select projects A, B, and D:

I PV
A § 70,000 §$112,000
B 100,000 145,000
D 60,000 79,000
§230,000 §336.000

Therefore,
NPV = $336,000 — $230,000 = $106,000

Unfortunately, the profitability index method has some limitations. One of the more serious is that it
breaks down whenever more than one resource is rationed.

A more general approach to solving capital rationing problems is the use of mathematical (or
zero-one) programming.' Here the objective is to select the mix of projects that maximizes the NPV
subject to a budget constraint.

EXAMPLE 8.21 Using the data given in Example 8.13 set up the problem as a mathematical programming
problem. First label project A as X;, B as X», and so on; the problem can be stated as follows: Maximize

NPV = §42,000.X; + $45,000X, + $16,500X3 + $19,000.X4 — $2,000Xs + $15,000X¢
subject to
$70,000X, + $100,000.X> 4+ $110,000.X3 + $60,000.X4 + $40,000X5 + $80,000X = $250,000
X, =0,1G=12,...,60)
Using the mathematical program solution routine, the solution to this problem is:
Xi=1, Xo=1, X;=1
and the NPV is $106,000. Thus, projects A, B, and D should be accepted.

8.10  HOW DOES INCOME TAXES AFFECT INVESTMENT DECISIONS?

Income taxes make a difference in many capital budgeting decisions. In other words, the project that
is attractive on a before-tax basis may have to be rejected on an after-tax basis. Income taxes typically
affect both the amount and the timing of cash flows. Since net income, not cash inflows, is subject to tax,
after-tax cash inflows are not usually the same as after-tax net income.

Let us define:

S = Sales

E = Cash operating expenses
d = Depreciation

t = Tax rate

Then, before-tax cash inflows (or before-tax cash savings) = S — E and net income = S— E —d.
By definition,

After-tax cash inflows = before-tax cash inflows — taxes
=S-E)-(S—E—-d))

" A Comprehensive treatment of the problem appears in H. Martin Weingartner, “Capital Budgeting of Interrelated
Projects—Survey and Synthesis,” Management Science, vol. 12, March 1966, pp. 485-516.
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Rearranging gives the short-cut formula:

After-tax cash inflows = (S — E) (1 — 1) + (d)(¢)

As can be seen, the deductibility of depreciation from sales in arriving at net income subject to taxes

reduces

income tax payments and thus serves as a tax shield:

Tax shield = tax saving on depreciation = (d)(7)

Example 8.22 Assume:

Then,

S = $12,000

E = $10,000

d = $500 per year using the straight line method
t=30%

After-tax cash inflow = ($12,000 — $10,000) (1 — 0.3) + ($500)(0.3)
= (52,000)(0.7) + ($500)(0.3)
= $1,400 + $150 = $1,550

Note that a tax shield = tax savings on depreciation = (d)(¢)
= ($500)(0.3) = $150

Since the tax shield is df, the higher the depreciation deduction, the higher the tax savings on depreciation.
Therefore, an accelerated depreciation method (such as double-declining balance) produces higher tax savings than
the straight-line method. Accelerated methods produce higher present values for the tax savings, which may make a
given investment more attractive.

8.11 CAPITAL BUDGETING DECISIONS AND THE MODIFIED ACCELERATED
COST RECOVERY SYSTEM (MACRS)

Although the traditional depreciation methods still can be used for computing depreciation for book
purposes, 1981 saw a new way of computing depreciation deductions for tax purposes. The current rule
is called the Modified Accelerated Cost Recovery System (MACRS) rule, as enacted by Congress in 1981
and then modified somewhat in 1986 under the Tax Reform Act of 1986. This rule is characterized as

follows:

1.

It abandons the concept of useful life and accelerates depreciation deductions by placing all
depreciable assets into one of eight age property classes. It calculates deductions, based on an
allowable percentage of the asset’s original cost (see Tables 8-1 and 8-2).

With a shorter asset tax life than useful life, the company would be able to deduct depreciation
more quickly and save more in income taxes in the earlier years, thereby making an investment
more attractive. The rationale behind the system is that this way the government encourages the
company to invest in facilities and increase its productive capacity and efficiency. (Remember
that the higher d, the larger the tax shield (d)(¢).)

Since the allowable percentages in Table 8-1 add up to 100%, there is no need to consider the
salvage value of an asset in computing depreciation.

The company may elect the straight-line method. The straight-line convention must follow what
is called the half-year convention. This means that the company can deduct only half of the
regular straight-line depreciation amount in the first year. The reason for electing to use the
MACRS optional straight-line method is that some firms may prefer to stretch out depreciation
deductions using the straight-line method rather than to accelerate them. Those firms are the
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Table 8-1. Modified accelerated cost recovery system classification of assets

Property class

Year 3-year S-year 7-year 10-year 15-year 20-year
1 33.3% 20.0% 14.3% 10.0% 5.0% 3.8%
2 44.5 32.0 24.5 18.0 9.5 7.2
3 14.8¢ 19.2 17.5 14.4 8.6 6.7
4 7.4 11.5¢ 12.5 11.5 7.7 6.2
5 11.5 8.9¢ 9.2 6.9 5.7
6 5.8 8.9 7.4 6.2 5.3
7 8.9 6.6 5.9¢ 4.9
8 4.5 6.6 5.9 4.5¢
9 6.5 5.9 4.5
10 6.5 5.9 4.5
11 3.3 5.9 4.5
12 5.9 4.5
13 5.9 4.5
14 5.9 4.5
15 59 4.5
16 3.0 4.4
17 4.4
18 4.4
19 4.4
20 44
21 2.2

Total 100% 100% 100% 100% 100% 100%

“ Denotes the year of changeover to straight-line depreciation.

ones that just start out or have little or no income and wish to show more income on their
income statements.

4. If an asset is disposed of before the end of its class life, the half-year convention allows half the
depreciation for that year (early disposal rule).

EXAMPLE 8.23 Assume that a machine falls under a 3-year property class costs $3,000 initially. The straight-line
option under MACRS differs from the traditional straight-line method in that under this method the company
would deduct only $500 depreciation in the first year and the fourth year ($3,000/3 years = $1,000; $1,000/2 = $500).
The table below compares the straight-line with half-year convention with the MACRS.

Straight-line

(half-year) MACRS

Year Depreciation Cost MACRS (%) Deduction
1 $ 500 $3,000 X 333 § 999
2 1,000 3,000 X 44.5 1,335
3 1,000 3,000 X 14.8 444
4 500 3,000 X 7.4 222

$3,000 $3.000



220

CAPITAL BUDGETING (INCLUDING LEASING)

Table 8.2. MACRS tables by property class

MACRS Property Class
& Depreciation Method

Useful Life
(ADR Midpoint Life) *

Examples of Assets

3-year property 200%
declining balance

S-year property 200%
declining balance

7-year property 200%
declining balance

10-year property 200%
declining balance

15-year property 150%
declining balance

20-year property 150%
declining balance

27.5-year property
straight-line

31.5-year property
straight-line

4 years or less

More than 4 years to
less than 10 years

10 years or more to less
than 16 years

16 years or more to less
than 20 years

20 years or more to less
than 25 years

25 years or more

Not applicable

Not applicable

Most small tools are
included; the law
specifically excludes
autos and light trucks
from this property class.

Autos and light trucks,
computers, typewriters,
copiers, duplicating
equipment, heavy
general-purpose trucks,
and research and
experimentation
equipment are included.

Office furniture and
fixtures and most items
of machinery and
equipment used in
production are included.

Various machinery and
equipment, such as that
used in petroleum
distilling and refining
and in the milling of
grain, are included.

Sewage treatment plants,
telephone and electrical
distribution facilities,
and land improvements
are included.

Service stations and
other real property with
an ADR midpoint life of
less than 27.5 years are
included.

All residential rental
property is included.

All nonresidential real
property is included.

? The term ADR midpoint life means the “useful life” of an asset in a business sense; the appropriate ADR

midpoint lives for assets are designated in the Tax Regulations.
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EXAMPLE 8.24 A machine costs $10,000. Annual cash inflows are expected to be $5,000. The machine
will be depreciated using the MACRS rule and will fall under the 3-year property class. The cost of capital after
taxes is 10%. The estimated life of the machine is 5 years. The salvage value of the machine at the end of the
fifth year is expected to be $1,200. The tax rate is 30%. Should you buy the machine? The formula for computation
of after-tax cash inflows (S—E)(1—1¢) + (d)(t) needs to be computed separately. The NPV analysis can be
performed as follows:

Present value Present
Factor @ 10% value
S—E)1—1): $5,000 $5,000
(1-0.3) = $3,500
For 5 years  for 5 years $3,500 3.719¢ $13,268.50
(d)(@):
Year  Cost MACRS (%) d (d)(t)
1 $10,000 x 333 $3.330 $999 0.909" 908.09
2 $10,000 x 44.5 4450 1,335 0.826" 1,102.71
3 $10,000 x 14.8 1,480 444 0.751° 333.44
4 $10,000 x 7.4 740 222 0.683" 151.63
Salvage
value:
$1,200 $1,200(1 —0.3) = $840¢ $840 0.621° 521.64
in year 5: in year §
Present value (PV) §$16,286.01

“ T4 (10%, 4 years) = 3.170 (from Table 4).

> T3 values (year 1, 2, 3, 4, 5) obtained from Table 3.

¢ Any salvage value received under the MACRS rules is a raxable gain (the excess of the selling price over book value, $1,200 in this
example), since the book value will be zero at the end of the life of the machine.

Since NPV = PV —1 = $16,286.01 — $10,000 = $6,286.01 is positive, the machine should be bought.

8.12 LEASING

Leasing provides an alternative to purchasing an asset in order to acquire its services without
directly incurring any fixed debt obligation. There are two basic types of leases available to the
business firm:

1. An operating lease is basically a short-term lease. It is cancelable at the option of the firm leasing
the asset (the lessee). Such leases are commonly used for leasing such items as computer hard-
ware, cash registers, vehicles, and equipment.

2. A financial (capital) lease is a longer-term lease than an operating lease. It constitutes a non-
cancelable contractual commitment on the part of the lessee to make a series of payments to the
firm that actually owns the asset (the lessor) for the use of the asset.

Accounting for Leases

Prior to 1977, most financial (capital) leases were not included in the balance sheets of the lessee.
Instead, they were reported in the footnotes of the balance sheet. However, in November 1976, the
Financial Accounting Standards Board (FASB), which is a part of the American Institute of Certified
Public Accountants, issued a statement that requires any lease meeting one or more of the following
criteria® to be included in the body of the balance sheet of the lessor.

? Financial Accounting Standards Board, Statement of Accounting Standards No. 13, “Accounting for Leases,” November 1976,
Stamford, CN.
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The lease transfers ownership of the property to the lessee by the end of the lease term.

The lease contains a bargain repurchase option.

The lease term is equal to 75 percent or more of the estimated economic life of the leased
property.

The present value of the minimum lease payments equals or exceeds 90 percent of the

excess of the fair value of the property over any related investment tax credit retained by the
lessor.

The Lease-Purchase Decision

The lease-purchase decision is a decision that commonly confronts firms considering the acquisition

of new assets. It is a hybrid capital budgeting decision which forces a company to compare the leasing
and purchasing alternatives. To make an intelligent decision, an after-tax, cash outflow, present value
comparison is needed. There are special steps to take when making this comparison.

When considering a lease, take the following steps:

Find the annual lease payment. Since the annual lease payment is typically made in advance, the
formula to be used is:

amount of lease

Amount Of lease =4 + A(PVIFAZ"”,]) or A= WP‘ALH

Notice we use n — | rather than n.

2. Find the after-tax cash outflows.

Find the present value of the after-tax cash outflows.

When considering a purchase, take the following steps:

Find the annual loan amortization by using:

__amount of loan for the purchase
- PVIFA,,

This step may not be necessary since this amount is usually available.
Calculate the interest. The interest is segregated from the principal in each of the annual loan
payments because only the interest is tax-deductible.

Find the cash outflows by adding interest and depreciation (plus and maintenance costs), and
then compute the after-tax outflows.

Find the present value of the after-tax cash outflows, using Appendix C.

EXAMPLE 8.25 A firm has decided to acquire an asset costing $100,000 that has an expected life of 5 years, after
which the asset is not expected to have any residual value. The asset can be purchased by borrowing or it can be
leased. If leasing is used, the lessor requires a 12 percent return. As is customary, lease payments are to be made in
advance, that is, at the end of the year prior to each of the 10 years. The tax rate is 50 percent and the firm’s cost of
capital, or after-tax cost of borrowing, is 8 percent.

First compute the present value of the after-tax cash outflows associated with the leasing alternative.

Find the annual lease payment:

amount of lease
~ 1+PVIFA,,_,
_ $100,000 _ $100,000  $100,000
1+ PVIFA 24 years 1 +3.3073 43073

= $23.216 (rounded)

Steps 2 and 3 can be done in the same schedule, as follows:
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@ (2) B3 =mM=-2 “) =3 x4
Lease Tax After-Tax PV PV of Cash Outflow
Year Payment ($) Savings ($) Cash Outflow ($) at 8% ($, Rounded)
0 23,216 23,216 1.000 23,216
14 23,216 11,608 11,608 3.3121° 38,447
5 11,608 (11,608) 0.6806° (7,900)
53,763

“$23.216 x 50%
® From Appendix D.
¢ From Appendix C.

If the asset is purchased, the firm is assumed to finance it entirely with a 10 percent unsecured term loan.
Straight-line depreciation is used with no salvage value. Therefore, the annual depreciation is $20,000

($100,000/5 years). In this alternative, first find the annual loan payment by using:

amount of loan

PVIFA,,
_ $100,000 _$100,000
" PVIFAi0% 5 years  3.7906

A=

= $26.381 (rounded)

Calculate the interest by setting up a loan amortization schedule.

1 2
L(oZn Beginnil(lgzof-Year 3) = (2)(10%) @=1-0
Year Payment ($) Principal ($) Interest ($) Principal ($)
1 26,381 100,000 10,000 16,381
2 26,381 83,619 8,362 18,019
3 26,381 65,600 6,560 19,821
4 26,381 45,779 4,578 21,803
5 26,381 23,976 2,398 23,983

“ Because of rounding errors, there is a slight difference between (2) and (4).

®=2-@
End-of-Year
Principal ($)
83,619
65,600
45,779
23,976

Steps 3 (cash outflows) and 4 (present values of those outflows) can be done as follows:

@ ) 3) D=2 +@) B)=M@E0%) 6)=1)—-(O)
Loan Interest Depreciation Total Tax Cash
Year Payment ($) %) (&) Deductions ($§)  Savings ($) Outflow ($) PV
1 26,381 10,000 20,000 30,000 15,000 11,381 0.
2 26,381 8,362 20,000 28,362 14,181 12,200 0.
3 26,381 6,560 20,000 26,560 13,280 13,101 0.
4 26,381 4,578 20,000 24,578 12,289 14,092 0.
5 26,381 2,398 20,000 22,398 11,199 15,182 0.

®) =(6)x(7)

(@) PV of cash
at 8%  Outflow ($)
9259 10,538
8573 10,459
7938 10,400
7350 10,358
6306 10,333
52,088

The sum of the present values of the cash outflows for leasing and purchasing by borrowing shows that
purchasing is preferable because the PV of borrowing is less than the PV of leasing ($52,088 versus $53,763). The
incremental savings would be $1,675 ($53,763 — $52,088).

8.13 CAPITAL BUDGETING AND INFLATION

The accuracy of capital budgeting decisions depends on the accuracy of the data regarding cash
inflows and outflows. For example, failure to incorporate price-level changes due to inflation in capital
budgeting situations can result in errors in the predicting of cash flows and thus is incorrect decisions.
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Typically, an analyst has two options dealing with a capital budgeting situation with inflation: Either
restate the cash flows in nominal terms and discount them at a nominal cost of capital (minimum
required rate of return) or restate both the cash flows and cost of capital in constant terms and discount
the constant cash flows at a constant cost of capital. The two methods are basically equivalent.

EXAMPLE 8.26 A company has the following projected cash flows estimated in real terms:

Real Cash Flows (000s)
Period 0 1 2 3

— 100 35 50 30

The nominal cost of capital is 15 percent. Assume that inflation is projected at 10 percent a year. Then the first cash
flows for year 1, which is $35,000 in current dollars, will be 35,000 x 1.10 = $38,500 in year-1 dollars. Similarly the
cash flow for year 2 will be 50,000 x (1.10)2 = $60,500 in year-2 dollars, so on. If we discount these nominal cash
flows at the 15 percent nominal cost of capital, we have the following net present value (NPV):

Cash PVIF Present
Period Flows (Appendix C) Values
0 — 100 1.000 — 100
1 38.5 0.870 33.50
2 60.5 0.756 45.74
3 39.9 0.658 26.25
NPV = 5.49 or $5,490

Instead of converting the cash-flow forecasts into nominal terms, we could convert the cost of capital into real
terms by using the following formula:

1 + nominal cost of capital
1 + inflation rate

Real cost of capital =

In the example, this gives

Real cost of capital = (1 +0.15)/(1 +0.10) — 1
=1.15/1.101 — 1
=1.045-1
=0.045 or 4.5%

We will obtain the same answer except for rounding errors ($5,490 versus $5,580).

Cash
Period Flows PVIF = 1/(1 + 0.045)" Present Values
0 —100 1.000 —100
1 35 1/(1 + 0.045) = 0.957 33.50
2 50 1/(1.045)2 = 0.916 45.80
3 30 1/(1.045)3 = 0.876 26.28
NPV = 5.58 or $5,580
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Review Questions

1. Theinitial investmentis— plusinstallationcostminus — plus or
minus

2. The total gain is split into and These breakdowns are
subjectto_—_ tax rates.

3. After-tax cash inflows equal net profits after taxes plus

4. The NPV method and the IRR method are called methods.
5. is the process of making _— decisions.
6. is the divided by the cash inflow through increased revenues

or cash savings in operating expenses.

7. The shorter the the less risky the project and the greater the

8. Accounting rate of return does not recognize the

9. Internal rate of return is the rateat which — equals

10. Accept the investment if its IRR exceeds

11. IRR is difficult to compute when the cash flows are

12. In the NPV and the IRR methods may produce
13. is used widely in ranking the investments competing for limited funds.
14, The — method discounts all cash flows at the thus implicitly

assuming that these cash flows can be reinvested at this rate.

15. MACRS rules abandon the concept of

16. is taken in the year in which an asset is first placed into service.

17. The straight-line depreciation method with — allows the company to deduct
only half of the regular straight-line deduction amountinthe — year.

18. Immediate disposal of an old machine usually results in that is fully deduc-

tible from current income for tax purposes.

19. The FASB requires fiirmsto — certain financial (capital) leases and to restate
their

20. Lease payments represent a desired rate of return to the

21. If two mutually exclusive projects have unequal lives, either of the two methods may be used
for the analysis:the — and the
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22, The —_ overcomes many of the IRR’s disadvantages.

23. Real options involve the right to buy or sell not

Answers: (1) cost (purchase price) of the asset, the proceeds from sale of the old asset, taxes on the sale of old
asset; (2) a capital gain, recapture of depreciation, different; (3) depreciation; (4) discounted cash flow
(DCF); (5) Capital budgeting, long-term investment; (6) Payback period, initial amount of investment; (7)
payback period, liquidity; (8) time value of money; (9) present value of cash inflows, the initial investment; (10)
the cost of capital; (11) not even; (12) mutually exclusive investments, conflicting rankings; (13) Profitability
index (or benefit/cost ratio); (14) NPV, cost of capital; (15) useful life; (16) Investment tax credit (ITC); (17)
the half-year convention, first; (18) a loss; (19) capitalize, balance sheets; (20) lessor; (21) replacement chain
(common life) approach, equivalent annual annuity (EAA); (22) modified internal rate of return (MIRR); (23)
real assets, financial assets.

Solved Problems

8.1 Capital Gain (Loss) and Recapture of Depreciation. For each of the following cases, compute
the total taxes resulting from the sale of the asset. Assume a 34 percent ordinary tax rate.
The asset was purchased for $75,000 3 years ago and has a book value (undepreciated value)
of $40,000. (a) The asset is sold for $80,000. (») The asset is sold for $70,000. (¢) The asset is sold
for $40,000. (d) The asset is sold for $38,000.

SOLUTION
(a) Total gain = selling price — book value
= $80,000 — $40,000 = $40,000
Total taxes are: $13,600 (34% x $40,000)

(®)  Gain: $70,000 — $40,000 = $30,000
Tax: $30,000 x 0.34 = $10,200

(¢)  No Tax:

(d) Loss: $38,000 — $40,000 = $2,000
Tax saving: $2,000 x 0.34 = $680

8.2  Calculation of Initial Investment. A firm is considering replacing an old machine with another.
The new machine costs $90,000 plus $10,000 to install. For each of the four cases given in
Problem 8.1, calculate the initial investment of the replacement.

SOLUTION

(@) () (@) )
Cost of new machine $90,000 $90,000 $90,000 $90,000
+ Installation cost 10,000 10,000 10,000 10,000
— Proceeds from sale of old machine 80,000 70,000 40,000 38,000
+ Taxes on sale of old machine 17,500 13,800 0 (920)
Invalid investment $37,500 $43,800 $60,000 $61,080

8.3  Incremental Cash Inflows. National Bottles Corporation is contemplating the replacement of one
of its bottling machines with a new one that will increase revenue from $25,000 to $31,000 per
year and reduce cash operating costs from $12,000 to $10,000 per year. The new machine will cost
$48,000 and have an estimated life of 10 years with no salvage value. The firm uses straight-line
depreciation and is subject to a 46 percent tax rate. The old machine has been fully depreciated
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and has no salvage value. What is the incremental (relevant) cash inflows generated by the

replacement?
SOLUTION
.o . cost
Annual depreciation of the new machine = ——
expected life
4
= 348,000 = $4,800 per year
10
Annual
Net Profits before
Revenue Cash Operating Costs Depreciation and Taxes
Oold $25,000 $12,000 $13,000
New $31,000 $10,000 $21,000

Net profits after taxes and after-tax cash inflows for both machines are computed as follows:

After-Tax
Net Profits after Taxes Add Depreciation Cash Inflows
Old ($13,000 — 0)(1 — 0.46) = $7,020 $§ 0 § 7,020
New ($21,000 — $4,800)(1 — 0.46) = $8,748 $4.,800 $13,548

Therefore, the relevant incremental cash inflows for each year are:
$13,548 — $7,020 = $6,528

Alternatively, use the shortcut formula, as follows:

Increase in revenue x (1 — tax rate):

($31,000 — $25,000)(1 — 0.46) $3,240
— Increase in cash charges x (1 —tax rate):

(510,000 — $12,000)(1 — 0.46) —(— 1,080)
+ Increase in depreciation x tax rate:

(34,800 — 0)(0.46) 2,208
After-tax cash inflows $6,528

8.4  Basic Evaluation Methods. The following data are given for the Alright Aluminum Company:

Initial cost of proposed equipment §75,000
Estimated useful life 7 years
Estimated annual savings in cash operating expenses $18,000
Predicted residual value at the end of the useful life $3,000

Cost of capital 12%

Compute the: (a) payback period; (b) present value of estimated annual savings; (¢) present value
of estimated residual value; (d) total present value of estimated cash inflows; (¢) net present value
(NPV); and ( /) internal rate of return (IRR).

SOLUTION
initial investment _ $75,000

= =4.1 :
annual savings $18,000 67 years

(@) Payback period =

(@] PV = A x PVIFA 24,7 years = $18,000 x 4.5638 = $82,148 (rounded)
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©) PV = $3,000 x PVIF 30 7 years = $3,000 x 0.4523 = $1,357 (rounded)
) Total PV = $82,148 + $1,357 = $83,505
(@) NPV = PV — I = $83,505 — $75,000 = $8,505

(f) AtIRR,I=PV. Thus,

$75,000 = §18,000 x PVIFA, ;
$75,000

PVIFA7 = $1%,000

=4.1667

which is somewhere between 14 percent and 15 percent in the 7-year line.

Using interpolation,

PVIFA

14% 4.2883 4.2883

True rate 4.1667

15% 4.1604

Difference 0.1216 0.1279
4.2883 — 4.1667

IRR = 14% +74.2883 — 4.1604(15% —14%)
= 14% +w(l%) = 14% 4+ 0.95% = 14.95%

0.1279

8.5  Payback Period and ARR. The John-in-the-Box Store is a fast food restaurant chain. Potential
franchisees are given the following revenue and cost information:

Building and equipment $490,000
Annual revenue $520,000
Annual cash operating costs $380,000

The building and equipment have a useful life of 20 years. The straight-line method for
depreciation is used. The income tax is 40 percent. Given these facts: (¢) What is the payback
period? (b) What is the accounting rate of return?

SOLUTION
Net profits before depreciation and taxes = $520,000 — $380,000 = $140,000
4
Annual depreciation = $490,000 = §24,500
20 years
Therefore,
Net profit after taxes = ($140,000 — $24,5000)(1 — 0.4) = $69,300
After-tax cash inflows = $69,300 + $24,500 = $93,800
. Initial investment  $490,000
a = = =
(a) Payback period annual cash flow — $93.800 5.22 years
(0) Accounting rate of return = net income _ $69,300 = 14.14%

investment  $490,000
or using average investment in the denominator gives:

$69,300
ARR = —————— =28.28¢
$490,000/2 8.28%

8.6  Basic Evaluation Methods. The Rango Company is considering a capital investment for which
the initial outlay is $20,000. Net annual cash inflows (before taxes) are predicted to be $4,000
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for 10 years. Straight-line depreciation is to be used, with an estimated salvage value of zero.
Ignore income taxes. Compute the: (a) payback period; (b) accounting rate of return (ARR); (¢)
net present value (NPV), assuming a cost of capital (before tax) of 12 percent; and (d) internal
rate of return (IRR).

SOLUTION
. initial investment $20.000
a Payback d = _ R _s
(@) ayback period = e = $4.000 ye