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Stakeholders and

The Firm Stockholders
A __Management Cash paid as Managers
invests in assets |y aqe5 and salaries and other
Cash flows are generated such as: employees
by productive assets B e
through the sale of Cash C ;
goods and services as =l p?'d 0 Suppliers
Inventory suppliers
Accounts
receivable
* Productive assets Cash paid as :
Plant interest and principal Creditors
> Equipment
Buildings Cash paid
Technology 5 EER Government
Patents
B Stockholders
Residual cash flows
Cash flows reinvested Cash flows used to pay _T
in business dividends or repurchase shares

Cash Flows Between the Firm and Its Stakeholders and Owners (Stockholders)

A. Making business decisions is all about cash flows, because only cash can be used to pay bills and
buy new assets. Cash initially flows into the firm as a result of the sale of goods or services. These
cash inflows are used in a number of ways: to pay wages and salaries, to buy supplies, to repay cred-
itors, and to pay taxes.

B. Any cash that is left over (residual cash flows) can be reinvested in the business or paid as di-
vidends to stockholders.
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Balance Sheet

<

Current assets
(including cash,
inventory, and
accounts receivable)

Working capital

— management decisions
deal with day-to-day financial
matters and affect current
assets, current liabilities, and
net working capital.

| Net working capita—the |

|

|

: difference between current :
assets and current liabilities |

|
s

<—

Long-term
assets
(productive assets,
which may be
tangible or intangible)

_’
Current liabilities
(including short-term
debt and
accounts payable)

Long-term debt

— Capital budgeting
decisions

determine what long-term
(productive) assets the firm
will purchase.

Financing decisions
determine the firm’s

capital structure—the
combination of long-term

v

(debt with a
maturity of over
one year)

debt and equity that will
be used to finance the
firm’s long-term productive

assets and net working
capital.

Stockholders’
equity

v

How the Financial Manager’s Decisions Affect the Balance Sheet

Financial managers are concerned with three fundamental types of decisions: capital budget-
ing decisions, financing decisions, and working capital management decisions. Each type of
decision has a direct and important effect on the firm’s balance sheet and, ultimately, the success

or failure of the firm.
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EXHIBIT 1.3 Characteristics of Different Forms of Business Organization

Choosing the appropriate form of business organization is an important step in starting a business. This exhibit compares key characteristics
of the most popular forms of business organization in the United States.

Limited Liability
Partnership (LLP)
or Company (LLC)

Partnership Corporation

C-Corp.

Sole

Proprietorship General Limited

S-Corp.

Cost to establish Inexpensive More costly More costly More costly More costly More costly

Life of entity Limited Flexible Flexible Indefinite Indefinite Flexible

Control by Complete Shared Shared Depends on Depends on Shared

founder over ownership ownership

business decisions

Access to capital Very limited Limited Less limited Less limited Excellent Less limited

Cost to transfer High High High High Can be low High

ownership

Separation of No No Yes Yes Yes Yes

management and

investment

Potential owner/ No No Some Potentially Potentially Some

manager conflicts high high

Ability to provide Limited Good Good Good Good Good

incentives to

attract and retain

high-quality

employees

Liability of owners Unlimited Unlimited Unlimited for Limited Limited Limited
general partner

Tax treatment of Flow-through Flow-through  Flow-through Flow-through ~ Double tax As elected

income

Tax deductibility Limited Limited Limited Limited Less limited Limited

of owner benefits
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|:| Stockholders control
|:| Board controls

|:| CEO controls

|:| CFO controls

| Stockholders |

Audit Committee f-------------- |

| Board of Directors

| External Auditor |-------------- !

Chief Executive
Officer (CEO)

Compliance and
Ethics Director

|V.P. Human Resources| |

V.P. Marketing

| | V.PFinance (CFO) | |

Treasurer

Risk Manager

Controller

1
1
1
1
1
1
V.P. Production | i
1
1
1
1
1

Internal Auditor -

e Cash payments/
Collections

* Foreign exchange
* Pension funds
* Derivatives hedging

* Marketable
securities portfolio

¢ Monitor firm’s risk
exposure in financial
and commodities
markets

* Design strategies
for limiting risk

* Manage insurance
portfolio

e Financial accounting

e Cost accounting

* Taxes

* Accounting
information system

e Prepare financial
statements

* Audit high-risk
areas

* Prepare working
papers for
external auditor

¢ Internal consulting
for cost savings

e Internal fraud
monitoring and
investigation

Simplified Corporate Organization Chart
The firm’s top finance and accounting executive is the CFO, who reports directly to the CEO. Positions that report directly to
the CFO include the treasurer, risk manager, and controller. The internal auditor reports both to the CFO and to the audit com-
mittee of the board of directors. The external auditor and the compliance and ethics director also are ultimately responsible to

the audit committee.
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Major Factors Affecting Stock Prices

The firm’s stock price is affected by a number of factors, and management can control only some
of them. Managers exercise little control over external conditions (blue boxes), such as the state
of the general economy, although they can closely observe these conditions and make appropri-
ate changes in strategy. Also managers make many other decisions that directly affect the firm’s
expected cash flows (green boxes)—and hence the price of the firm’s stock.
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EXHIBIT 1.6 Corporate Governance Regulations Designed to Reduce Agency Costs

These are regulatory requirements that are designed to reduce agency costs. The most important
requirements resulted from the Sarbanes-Oxley Act, passed by Congress in 2002. The act was aimed
at reducing agency costs, promoting ethical conduct, and improving the integrity of accounting re-
porting systems.

Board of Directors

e Board has a fiduciary responsibility to represent the best interest of the firm’s owners.
e Majority of the board must be outside independent directors.

e Firm is required to have a code of ethics, which has to be approved by the board.

e Firm must establish an ethics program that has a complaint hotline and a whistleblower protection
provision that is approved by the board.

e Separation of chairperson and CEO positions is recommended.

e Board members can be fined or receive jail sentences if they fail to fulfill their fiduciary responsi-
bilities.

Audit Committee

e External auditor, internal auditor, and compliance and ethics director’s fiduciary (legal) responsi-
bilities are to the audit committee.

e Audit committee approves the hiring, firing, and fees paid to external auditors.
e CEO and CFO must certify financial statements.
e All audit committee members must be outside independent directors.

e One member must be a financial expert.

External Auditor
e [ead partner must change every five years.
e There are limits on consulting (nonaudit) services that external auditors can provide.

Sources: Sarbanes-Oxley Act, Public Accounting Reform and Investor Protection Act, and NYSE and NASDAQ
new listing requirements.

EXHIBIT 1.7 A Framework for the Analysis of Ethical Conflicts

Dealing with ethical conflicts is an inescapable part of professional life for most people. An analytical
framework can be helpful in understanding and resolving such conflicts.

The first step toward ethical behavior is to recognize that you face a moral issue. In general, if
your actions or decisions will cause harm to others, you are facing a moral issue. When you find
yourself in this position, you might ask yourself the following questions:

1. What does the law require? When in doubt, consult the legal department.
2. What do your role-related obligations require? What is your station, and what are its duties? If

you are a member of a profession, what does the code of conduct of your profession say you
should do in these circumstances?

3. Are you an agent employed on behalf of another in these circumstances? If so, what are the
interests and desires of the employing party?

4. Are the interests of the stockholders materially affected? Your obligation is to represent the best
interests of the firm’s owners.

5. Do you have a conflict of interest? Will full diclosure of the conflict be sufficient? If not, you
must determine what interest has priority.

2

Are you abusing an information asymmetry? Is your use of the information asymmetry fair? It
probably is fair if you would make the same decision if the roles of the parties were reversed or
if you would publicly advocate the principle behind your decision.

Would you be willing to have your action and all the reasons that motivated it reported in the
Wall Street Journal?

5
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Self-Study Problems

1.1 Give an example of a capital budgeting decision and a financing
decision.

1.2 What is the appropriate decision criterion for financial managers
to use when selecting a capital project?

1.3 What are some of the things that managers do to manage a firm’s
working capital?

1.4 Which one of the following characteristics does not pertain to
corporations?

a. Can enter into contracts.

b. Can borrow money.

c. Are the easiest type of business to form.
d. Can be sued.
e. Can own stock in other companies.

1.5 What are typically the main components of an executive com-
pensation package?

Solutions to Self-Study Problems

1.1 Capital budgeting involves deciding which productive assets the
firm invests in, such as buying a new plant or investing in the renova-
tion of an existing facility. Financing decisions determine how a firm
will raise capital. Examples of financing decisions include the decision
to borrow from a bank or issue debt in the public capital markets.

1.2 Financial managers should select a capital project only if the
value of the project’s expected future cash flows exceeds the cost of
the project. In other words, managers should only make investments
that will increase firm value and thus increase the stockholders’
wealth.

Discussion Questions

1.1 Describe the cash flows between a firm and its stakeholders.

1.2 What are the three fundamental decisions the financial manager
is concerned with, and how do they affect the firm’s balance sheet?

1.3 What is the difference between stockholders and stakeholders?

1.4 Suppose that a group of accountants wants to start an accounting
business. What organizational form would they most likely choose,
and why?

1.5 Why would the owners of a business choose to form a corpora-
tion even though they will face double taxation?

1.6 Explain why profit maximization is not the best goal for a
company. What is a better goal?
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1.3 Working capital management is the day-to-day management of a
firm’s short-term assets and liabilities. Working capital can be man-
aged by maintaining the optimal level of inventory, managing receiv-
ables and payables, deciding to whom the firm should extend credit,
and making appropriate investments with excess cash.

1.4 The answer that does not pertain to corporations is: ¢. Are the
easiest type of business to form.

1.5 The three main components of a typical executive compensation
package are base salary, bonus based on accounting performance, and
compensation tied to the firm’s stock price.

1.7 What are some of the major external and internal factors that
affect a firm’s stock price? What is the difference between the two
general types of factors?

1.8 Identify the sources of agency costs. What are some ways these
costs can be controlled in a company?

1.9 What is the Sarbanes-Oxley Act, and what is its focus? Why does
it focus in these areas?

1.10 Give an example of a conflict of interest in a business setting,
other than the one involving the real estate agent discussed in the
chapter text.



Questions and Problems

Basic

1.1 Capital: What are the two basic sources of funds for all businesses?
1.2 Management role: What is net working capital?

1.3 Cash flows: Explain the difference between profitable and
unprofitable firms.

1.4 Management role: What three major decisions are of most
concern to financial managers?

1.5 Cash flows: What is the appropriate decision rule for a firm
considering undertaking a capital project? Give a real-life example.
1.6 Management role: What is a firm’s capital structure, and why
is it important?

1.7 Management role: What are some of the working capital de-
cisions that a financial manager faces?

1.8 Organizational form: What are the common forms of business
organization discussed in this chapter?

1.9 Organizational form: What are the advantages and disadvant-
ages of a sole proprietorship?

1.10 Organizational form: What is a partnership, and what is the
biggest disadvantage of this form of business organization? How can
this disadvantage be avoided?

1.11 Organizational form: Who are the owners of a corporation,
and how is their ownership represented?

1.12 Organizational form: Explain what is meant by stockholders’
limited liability.
1.13 Organizational form: What is double taxation?

1.14 Organizational form: What is the form of business organiza-
tion taken by most large companies and why?

1.15 Finance function: What is the primary responsibility of the
board of directors in a corporation?

Sample Test Problems

1.1 Identify three fundamental types of decisions that financial man-
agers make and identify which part of the balance sheet each of these
decisions affects.

1.2 Which of the following is/are advantages of the corporate form
of organization?

a. Reduced start-up costs.

b. Greater access to capital markets.

1.16 Finance function: All public companies must hire a certified
public accounting firm to perform an independent audit of their finan-
cial statements. What exactly does the term audit mean?

1.17 Firm’s goal: What are some of the drawbacks to setting profit
maximization as the main goal of a company?

1.18 Firm’s goal: What is the appropriate goal of financial man-
agers? How do managers’ decisions affect how successful the firm is
in achieving this goal?

1.19 Firm’s goal: What are the major factors that affect a firm’s
stock price?

1.20 Agency conflicts: What is an agency relationship, and what
is an agency conflict? How can agency conflicts be reduced in a
corporation?

1.21 Firm’s goal: What can happen if a firm is poorly managed
and its stock price falls substantially below its maximum potential
price?

1.22 Agency conflicts: What are some of the regulations that per-
tain to boards of directors that were put in place to reduce agency
conflicts?

1.23 Business ethics: How can a lack of business ethics negatively
affect the performance of an economy? Give an example.

1.24 Agency conflicts: What are some ways to resolve a conflict of
interest?

1.25 Information asymmetry: Describe what an information asym-
metry is in a business transaction. Explain how the inequity asso-
ciated with an information asymmetry might be, at least partially,
solved through the market for goods or services.

1.26 Business ethics: What ethical conflict does insider trading
present?

c. Unlimited liability.
d. Single taxation.

1.3 Why is stock value maximization superior to profit maximization
as a goal for management?

1.4 What are agency costs? Explain.

1.5 Identify seven mechanisms that can help better align the goals of
managers with those of stockholders.
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DIRECT FINANCING

Funds

Financial markets
Wholesale markets for the creation
and sale of financial securities,
such as stocks, bonds, and money
market instruments. Large
corporations and governments use
the financial markets to sell
securities directly to lender-savers.

Funds

Lender-savers
* Household

¢ Business firm
e Governmen

Funds

Borrower-spenders
* Household
¢ Business firm
e Governmen

Funds

Financial institutions

Institutions, such as commercial
banks, that invest in financial assets
and provide financial services.
Financial institutions collect money
from lender-savers in small
amounts, aggregate the funds, and
make loans in larger amounts to
borrower-spenders.

Funds

INDIRECT FINANCING

The Flow of Funds through the Financial System

The role of the financial system is to gather money from households, businesses, or
governments with surplus funds and channel it to those who need it. Money flows
through the financial system in two basic ways: directly, through wholesale financial
markets, as shown in the top route of the diagram, and indirectly, through financial

institutions, as shown in

the bottom route.

Insurance companies

$200 million

Y

A

$200 million debt
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LEARNING
BY DOING

APPLICATION 2.1 | Underwriter’'s Compensation

Problem Dairy Queen needs to raise $5 million to build three new restaurants and its financial
manager decides to issue long-term bonds. The financial manager hires an investment banking firm
to help design the bond issue and underwrite it. The issue consists of 5,000 bonds, and the invest-
ment banker agrees to purchase the entire issue for $4.8 million. The investment banker then resells
the bonds to investors at the offering price. The sale totals $5.0 million. What is the underwriter’s
compensation?

Approach The underwriter’s compensation is the underwriting spread, which is the difference
between the price at which the bonds were resold to investors and the price the underwriter paid for
the issue. The underwriting spread per bond is then calculated by dividing the total spread by the
number of bonds that are issued.

Solution

Underwriting spread: $5,000,000 — $4,800,000 = $200,000

Underwriting spread per bond: $200,000/5,000 bonds = $40

Since the bonds are sold for $1,000 each ($5,000,000/5,000 bonds = $1,000 per bond), the under-
writing spread is 4 percent of the bond price. Notice that because of the guarantee Dairy Queen gets
a check from the underwriter for $4.8 million regardless of the price at which the bonds are resold.

Selected Money Market and Capital Market Instruments, December 2016

EXHIBIT 2.2 ($ billions)

The exhibit shows the size of the U.S. market for each of the most important money market and
capital market instruments. Notice that the largest security market is the market for corporate stock,
followed by those for mortgage debt, corporate bonds, and Treasury notes. Compared with money
market instruments, capital market instruments are less marketable, have higher default risk, and have
longer maturities.

Money Market Instruments
Treasury bills $ 1,818
Commercial paper 911

Total $ 2,729

Capital Market Instruments

Treasury notes $ 8,659
Treasury bonds* 3,444
State and local government bonds 3,051
Corporate bonds 9,741
Corporate stock (at market value) 30,077
Mortgage debt 14,188

Total  $69,160

*Includes Treasury inflation-protected securities, floating rate notes, and Federal Financing Bank
securities.
Sources: Board of Governors, Federal Reserve System, Flow of Funds, Balance Sheets, and Integrated

Macroeconomic Accounts (December 8, 2016) and Bureau of Public Debt, Monthly Statement of the Public
Debt of the United States (December 31, 2016).
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The Financial

The Firm Transactions System
Management 5 -
Invests in Assets: rivate e
LR payments = placement of debt| markets
for manufacturing « Current assets
facility and Cash
equipment —— . Sale of Money
Accounts commercial paper| markets
receivable
¢ Productive assets D Bank loans and Financial
Plant lines of credit intermediaries
Equipment
Buildings ;
Technology E Sale of stock Equity
B markets
G
Residual
cash
flows
[ Cash flows reinvested | Cash flows used to pay _T
H . . F,. .
in business dividends or repurchase shares

Cash Flows between the Firm and the Financial System

This exhibit shows how the financial system helps businesses finance their activities. The arrows in
the exhibit indicate the major cash flows into and out of a firm over a typical operating cycle.
Money obtained from the financial system, combined with reinvested cash flows from operations,
enables a firm to make necessary investments and fund any other requirements.

30



EXAMPLE 2.1 | Capital Budgeting Preview

DECISION

Situation Sonic Manufacturing Company’s capital budget includes six projects that management M A Kl N G
has identified as having merit. The CFO’s staff computed the return on investment for each project.

The average cost of funding each project is 10 percent. The projects are as follows:

Project Return on Investment
A 13.0%
12.0
10.9
10.5
9.8
8.9

mm o QW

Which capital projects should the firm undertake?

Decision The firm should accept all projects with a return on investment greater than the average cost of
funding, which is 10 percent in all cases. These projects are A, B, C, and D. As noted in the text, this deci-
sion-making principle makes intuitive sense because all projects with a return on investment greater than
the cost of funds will increase the value of the firm. In Chapters 10 through 13, we will delve much more
deeply into capital budgeting, and you will find out a great deal more about how these decisions are made.

Equilibrium
rate of interest

Interest rate (%)

The amount lender-
savers want to lend (L)
goes up as interest rates
go up and lending
becomes more profitable.

The equilibrium rate of
interest (r) is the rate at
which the desired level of
lending (L) equals the
desired level of
borrowing (B).

—_—

The amount borrower-
spenders want to borrow

L Equilibrium (B) goes down as inter
quantity of rates go up and borrowing
lending/ becomes more expensive.

| f
| / borrowing

Quantity of lending/borrowing in the economy ($)

The Determinants of the Equilibrium Rate of Interest

The equilibrium rate of interest is a function of supply and demand. Lender-savers are willing to
supply more funds as interest rates go up, but borrower-spenders demand fewer funds at higher
interest rates. The interest rate at which the supply of funds equals the demand for those funds is

the equilibrium rate.
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1+i=(1+rx+AP,) @1
l+i=1+r+ AP, +rAP,
i=r+ AP, + rAP,

i=r+AP, @2)
APPLICATION 2.2 | Calculating a New Inflation Premium LEARNING
Problem The current one-year Treasury bill rate is 2.0 percent. On the evening news, several econ- BY D 0 | N G

omists at leading investment and commercial banks predict that the annual inflation rate is going to
be 0.25 percent higher than originally expected. The higher inflation forecasts reflect unexpectedly
strong employment figures released by the government that afternoon. What is the current inflation
premium if the real rate of interest is 0.5 percent? When the market opens tomorrow, what should
happen to the one-year Treasury bill rate?

Approach You must first estimate the current inflation premium using Equation 2.2. You should
then adjust this premium to reflect the economists’ revised beliefs. Finally, this revised inflation
premium can be used in the simplified Fisher equation to estimate what the Treasury rate will be
tomorrow morning.

Solution Current inflation premium:

i=r+ AP,
AP,=i—r
=2.0% - 0.5%
=15%

New inflation premium:

AP,=15% + 025% = 1.75%

The opening Treasury rate in the morning:

i=r+ AP, =05% + 1.75% =2.25%
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LEARNING
BY DOING

APPLICATION 2.3 | International Loan Rate

Problem You are a financial manager at a manufacturing company that is going to make a
one-year loan to a key supplier in another country. The loan will be made in the supplier’s
local currency. The supplier’s government controls the banking system, and there are no reliable
market data available. For this reason, you have spoken with five economists who have some
knowledge about the economy. Their predictions for inflation next year are 30, 40, 45, 50, and
60 percent.

‘What rate should your firm charge for the one-year business loan if you are not concerned about
the possibility that your supplier will default? You recall from your corporate finance course that the
real rate of interest is, on average, 3 percent over the long run.

Approach Although the sample of economists is small, an average of the economists’ estimates
should provide a reasonable estimate of the expected rate of inflation (AP,). This value can be used
in Equation 2.2 to calculate the nominal rate of interest.

Solution

AP, = (30% + 40% + 45% + 50% + 60%)/5
=225%/5
=45%
Nominal rate of interest:
i=r+ AP,
=3% + 45%
=48%

This number is a reasonable estimate, given that you have no market data.
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Relation between Annual Inflation Rate and Long-Term Interest Rate (1960-2016)

Based on the graph shown in the exhibit, we can draw two important conclusions about interest rate movements. First, the level of interest
rates tends to rise and fall with the actual rate of inflation—a conclusion also supported by the Fisher equation, which suggests that
interest rates rise and fall with the expected rate of inflation. Second, the level of interest rates tends to rise during periods of economic

expansion and decline during periods of economic contraction.

Sources: Bureau of Labor Statistics, U.S. Department of Labor (http://www.bls.gov/cpi), U.S. Department of the Treasury (http://www.treasury.gov),

and Wikipedia (http://en.wikipedia.org).

Summary of Key Equations

Equation Description Formula
2.1 Fisher equation 1+i=(0+r)x(+ AP,
i=r+ AP, + rAP,
22 Simplified or approximate Fisher equation i=r+ AP,

Self-Study Problems

2.1 Economic units that need to borrow money are said to be:
a. Lender-savers.
b. Borrower-spenders.
c. Balanced budget keepers.
d. None of the above.

2.2 Explain what the marketability of a security is and how it is
determined.

2.3 What are over-the-counter markets (OTCs), and how do they
differ from organized exchanges?

2.4 What effect does an increase in demand for business goods and
services have on the real interest rate? What other factors can affect
the real interest rate?

2.5 How does the business cycle affect the nominal interest rate and
inflation rate?

2.6 You lent $100 to a friend for one year at a nominal rate of interest
of 3 percent. Inflation during that year was 2 percent. Did you experi-
ence an increase or decrease in the purchasing power of your money?
How much did it increase or decrease?
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Solutions to Self-Study Problems

2.1 Such units are said to be: b. Borrower-spenders.

2.2 Marketability refers to the ease with which a security can be sold and converted into cash. The
level of marketability depends on the cost of trading the security and the cost of searching for
information. The lower these costs are, the greater the security’s marketability.

2.3 Securities that are not listed on an organized exchange are sold OTC. An OTC market differs from an
organized exchange in that there is no central trading location. OTC security transactions are made via phone
or computer as opposed to on the floor of an exchange.

2.4 An increase in the demand for business goods and services will cause the borrowing schedule in Exhibit 2.4
to shift to the right, thus increasing the real rate of interest. Other factors that can affect the real interest rate include
increases in productivity, changes in technology, or changes in the corporate tax rate. Demographic factors, such
as growth or age of the population, and cultural differences can also affect the real rate of interest.

2.5 Both the nominal interest and inflation rates tend to follow the business cycle; that is, they rise with
economic expansion and fall during recession.

2.6 Since the interest rate that you received (3 percent) exceeded the rate of infl ation, the amount that you received
from your friend when the loan was repaid had greater purchasing power than $100. The amount by which the
purchasing power increased can be calculated using Equation 2.1:

1+ i=(1+r x4+ AP)
Solving for r yields:
r={0+H/(1+AP) -1

r=(1+0.03)/(1 +0.02) -1
r =0.0098, or 0.98%

Therefore, the purchasing power increased by slightly less than 1 percent.

Discussion Questions

2.1 Explain why total financial assets in the economy must equal total financial liabilities.

2.2 Why don’t small businesses make greater use of the direct credit markets since these markets enable firms to
finance their activities at a very low cost?

2.3 Explain the economic role of brokers and dealers. How does each make a profit?

2.4 Why were commercial banks prohibited from engaging in invest-ment banking activities until 1999?
2.5 What are two basic services that investment banks provide in the economy?

2.6 How do large corporations adjust their liquidity in the money markets?

2.7 The CFO of a certain company always wears his green suit on a day that the firm is about to release positive
information about his company. You believe that you can profit from this information by buying the fi rm’s
shares at the beginning of every day that the CFO shows up wearing this green suit. Describe which form of
market efficiency is consistent with your belief.

2.8 Shouldn’t the nominal rate of interest (Equation 2.1) be determ-ined by the actual rate of infhtion (AP,),
which can be easily meas-ured, rather than by the expected rate of inflation (AP,)?

2.9 How does Exhibit 2.5 help explain why interest rates were so high during the early 1980s as
compared to the relatively low interest rates in the early 1960s?

2.10 When determining the real interest rate, what happens to busi-nesses that find themselves with
unfunded capital projects whose rate of return exceeds the cost of capital?
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Questions and Problems

Basic

2.1 Financial system: What is the role of the financial system, and what are the two major components of the financial system?

2.2 Financial system: What does a competitive financial system imply about interest rates?

2.3 Financial system: What is the difference between saver-lenders and borrower-spenders, and who are the major representatives of each
group?

2.4 Financial markets: List the two ways in which a transfer of funds takes place in an economy. What is the main difference between
these two?

2.5 Financial markets: Suppose you own a security that you know can be easily sold in the secondary market, but the security will sell
at a lower price than you paid for it. What does this imply for the security’s marketability and liquidity?

2.6 Financial markets: Why are direct financial markets also called wholesale markets?

2.7 Financial markets: Trader Inc. is a $300 million company, as measured by asset value, and Horst Corp. is a $35 million company.
Both are privately held corporations. Explain which fi rm is more likely to go public and register with the SEC, and why.

2.8 Primary markets: What is a primary market? What does IPO stand for?

2.9 Primary market: Identify whether the following transactions are primary market or secondary market transactions.

a. Jim Hendry bought 300 shares of IBM through his brokerage account.
b. Peggy Jones bought $5,000 of General Motors bonds from another investor.
c. Hathaway Insurance Company bought 500,000 shares of Trigen Corp. when the company issued stock.

2.10 Investment banking: What does it mean to “underwrite” a new security issue? What compensation does an investment banker
get from underwriting a security issue?

2.11 Investment banking: Cranjet Inc. is issuing 10,000 bonds, and its investment banker has guaranteed a price of $985
per bond. If the investment banker sells the entire issue to investors for $10,150,000:

a. What is the underwriting spread for this issue?

b. What is the percentage underwriting cost?

c. How much will Cranjet raise?

2.12 Financial institutions: What are some of the ways in which a financial institution or intermediary can raise money?

2.13 Financial institutions: How do financial institutions act as intermediaries to provide services to small businesses?

2.14 Financial institutions: Which financial institution is usually the most important to businesses?

2.15 Financial markets: What is the main difference between money markets and capital markets?

2.16 Money markets: What is the primary role of money markets? Explain how the money markets work.

2.17 Money markets: What are the main types of securities in the money markets?

2.18 Capital markets: How do capital market instruments differ from money market instruments?

2.19 Market efficiency: Describe the informational differences that distinguish the three forms of market efficiency.

2.20 Market efficiency: Zippy Computers announced strong fourth quarter results. Sales and earnings were both above analysts’ expect-
ations. You notice in the newspaper that Zippy’s stock price went up sharply on the day of the announcement. If no other information
about Zippy became public on the day of the announcement and the overall market was down, is this evidence of market efficiency?
2.21 Market efficiency: In Problem 2.20, if the market is efficient, would it have been possible for Zippy’s stock price to go down in the
day that the fi rm announced the strong fourth quarter results?

2.22 Market efficiency: If the market is strong-form efficient, then trading on tips you hear from Jim Cramer (the host of Mad Money on
CNBC) will generate no excess returns (i.e., returns in excess of fair compensation for the risk you are bearing). True or false?

2.23 Financial markets: What are the major differences between public and private markets?

2.24 Financial instruments: What are the two risk-hedging instruments discussed in this chapter?

2.25 Interest rates: What is the real rate of interest, and how is it determined?

2.26 Interest rates: How does the nominal rate of interest vary over time?

2.27 Interest rates: What is the Fisher equation, and how is it used?

2.28 Interest rates: Imagine you borrow $500 from your roommate, agreeing to pay her back $500 plus 7 percent nominal interest in one
year. Assume inflation over the life of the contract is expected to be 4.25 percent. What is the total dollar amount you will have to pay her
back in a year? What percentage of the interest payment is the result of the real rate of interest?

2.29 Interest rates: Your parents gave you $1,000 a year before your graduation date so that you can take a trip when you graduate. You
wisely decide to invest the money in a bank CD that pays 6.75 percent interest. You know that the trip costs $1,025 right now and that
inflation for the year is predicted to be 4 percent. Will you have enough money in a year to purchase the trip?

2.30 Interest rates: When are the nominal and real interest rates equal?
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Sample Test Problems

2.1 What are the two basic mechanisms through which funds flow
through the financial system, and how do they differ?

2.2 You just purchased a share of IBM stock on the New York Stock
Exchange. What kind of transaction was this?

a. Primary market transaction.
b. Secondary market transaction.
c¢. Futures market transaction.

d. Private placement.

2.3 How are brokers different from dealers?

2.4 List the three forms of the efficient market hypothesis, and de-
scribe what information is assumed to be reflected in security prices
under each of these hypotheses.

2.5 If the nominal rate of interest is 4.25 percent and the expected
rate of inflation is 1.75 percent, what is the real rate of interest?

2.6 What is the relation between business cycles and the general
level of interest rates?

EXHIBIT 3.1 Diaz Manufacturing Balance Sheets as of December 31 ($ millions)

The left-hand side of the balance sheet lists the assets that the firm has at a particular point in time, while the right-hand side shows how

the firm has financed those assets.

Assets 2017 2016 Liabilities and Stockholders’ Equity 2017 2016
Cash? $ 288.5 $ 166 Accounts payable and accruals $ 3493 $ 325.0
Accounts receivable 306.2 268.8 Notes payable 10.5 4.2
Inventories 423.8 372.7 Accured taxes 18.0 16.8
Other current assets 21.3 29.9 Total current liabilities $ 377.8 $ 346.0
Total current assets $1,039.8 $ 688.0 Long-term debt 574.0 305.6
Total liabilities $ 951.8 $ 651.6
Plant and equipment 911.6 823.3 Preferred stock® — —
Less: Accumulated depreciation 512.2 429.1 Common stock (54,566,054 shares)® 50.0 50.0
Net plant and equipment $ 3994 $ 3942 Additional paid-in capital 842.9 842.9
Retained earning 67.8 (50.7)
Goodwill and other assets 450.0 411.6 Treasury stock (571,320 shares) (23.3) —
Total stockholders equity $ 9374 $ 8422
Total assets $1,889.2 $1,493.8 Total liabilities and equity $1,889.2 $1,493.8
2Cash includes investments in marketable securities.
10,000,000 preferred stock shares authorized.
€150,000,000 common stock shares authorized.
Total assets = Total liabilities + Total stockholders' equity (3.1

Net working capital = Total current assets — Total current liabilities (3.2)



Marvel Airlines
Book-Value versus Market-Value Balance Sheets ($ millions)

Assets Liabilities and Stockholders’ Equity
Book Market Book Market
Aircraft $600 $400 Long-term debt $300 $300
_ _ Stockholders’ equity 300 _100
Total $600 $400 $600 $400

APPLICATION 3.1 | The Market-Value Balance Sheet

Problem Grady Means and his four partners in Menlo Park Consulting (MPC) have developed
a revolutionary new continuous audit program that can monitor high-risk areas within a firm
and identify abnormalities so that corrective actions can be taken. The partners have spent about
$300,000 developing the program. The firm’s bookkeeper records the audit program on the firm’s
balance sheet as an asset valued at cost, which is $300,000. To launch the product, the four partners
recently invested an additional $1 million, and the money is currently in the firm’s bank account.
At a recent trade show, a number of accounting and financial consulting firms tried to buy the new
continuous product—the highest offer being $15 million. Assuming these are MPC’s only assets
and liabilities, prepare the firm’s book-value and market-value balance sheets and explain the dif-
ference between the two.

Approach The main differences between the two balance sheets will be the treatment of
the $300,000 already spent to develop the program and the $15 million offer. The book-value
balance sheet is a historical document, which means all assets are valued at what it cost to put
them in service, while the market-value balance sheet reflects the value of the assets if they
were sold under current market conditions. The differences between the two approaches can be
considerable.

Solution The two balance sheets are as follows:

Menlo Park Consulting
Book-Value versus Market-Value Balance Sheets ($ thousands)
Assets Liabilities and Stockholders’ Equity
Book Market Book Market
Cash in bank $1,000 $ 1,000 Long-term debt $ — 8 —
Intangible assets 300 15,000 Stockholders” equity 1,300 16,000
Total $1,300  $16,000 $1,300  $16,000

The book-value balance sheet provides little useful information. The book value of the firm’s
total assets is $1.3 million, which consists of cash in the bank and the cost of developing the audit
program. Since the firm has no debt, total assets must equal the book value of stockholders’ equity.
The market value tells a dramatically different story. The market value of the audit program is esti-
mated to be $15.0 million; thus, the market value of stockholders’ equity is $16.0 million and not $1.3
million as reported in the book-value balance sheet.

LEARNING
BY DOING
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Net income = Revenues — Expenses (3.3)

Diaz Manufacturing Income Statements for the Fiscal Year Ending
EXHIBIT 3.2 1yecember 31 ($ millions)

The income statement shows the sales, expenses, and profit earned by the firm over a specific period
of time.

2017 2016

Net sales? $1,563.7 $1,386.7
Cost of goods sold 1,081.1 974.8
Selling and administrative expenses 231.1 197.4
Earnings before interest, taxes, depreciation, and

amortization (EBITDA) $ 251.5 $ 2145
Depreciation and amortization 83.1 75.3
Earnings before interest and taxes (EBIT) $ 168.4 $ 139.2
Interest expense 5.6 18.0
Earnings before taxes (EBT) $ 162.8 $ 121.2
Taxes 44.3 16.1
Net income $ 1185 $ 105.1
Common stock dividend — —
Addition to retained earnings $ 1185 $ 105.1

Per-share data:

Common stock price

Earnings per share (EPS) $ 217 $ 193
Dividends per share (DPS) — _
Book value per share (BVPS) — _
Cash flow per share (CFPS) $  3.69 $ 331

“Net sales is defined as total sales less all sales discounts and sales returns and allowances.

39



Diaz Manufacturing Statement of Retained Earnings for the Fiscal Year
EXHIBIT 3.3 Ending December 31, 2017 ($ millions)

The statement of retained earnings accompanies the balance sheet and shows the beginning balance of
retained earnings, the adjustments made to retained earnings during the year, and the ending balance.

Balance of retained earnings, December 31, 2016 $ (50.7)
Add: Net income, 2017 118.5
Less: Dividends to common stockholders, 2017 —

Balance of retained earnings, December 31, 2017 $ 67.8

Diaz Manufacturing Statement of Cash Flows for the Fiscal Year

EXHIBIT 3.4 Ending December 31, 2017 ($ millions)

The statement of cash flows shows the sources of the cash that has come into the firm during a period of
time and the ways in which this cash has been used.

Operating Activities
Net income $118.5
Additions (sources of cash)

Depreciation and amortization 83.1
Increase in accounts payable 24.3
Decrease in other current assets 8.6
Increase in accrued income taxes 1.2

Subtractions (uses of cash)

Increase in accounts receivable (37.4)
Increase in inventories (51.1)
Net cash provided by operating activities $ 147.2
Property, equipment, and other assets $ (83.3)
Increase in goodwill and other assets (38.4)
Net cash used in investing activities $(126.7)

Financing Activities

Increase in long-term debt $268.4
Purchase of treasury stock (23.3)
Increase in notes payable 6.3
Net cash provided by financing activities $251.4
Net increase in cash and marketable securities $271.9
Cash and securities at beginning of year 16.6
Cash and securities at end of year $288.5

2Cash includes investments in marketable securities.



Income Statement, 12/31/17

Revenues $1,563.7

Expenses (1,312.2)

Net income 118.5

v
Balance Sheet, 12/31/16 Statement of Cash Flows, 12/31/17 Balance Sheet, 12/31/17
Cash $16.6 Net income $118.5 Cash $288.5
Current assets (less cash) 671.4 Depreciation and amortization 83.1 Current assets (less cash) 751.3
Fixed assets 805.8 Net working capital investment Fixed assets 849.4
—p| (excluding cash and notes payable) (54.4)

Current liabilities (less notes) ~ 341.8 Operating activities $147.2 Current liabilities (less notes) 367.3
Long-term debt and notes 309.8 Investing activities (126.7) Long-term debt and notes 584.5
Capital stock 892.9 Financing activities 251.4 Capital stock 869.6
Retained earnings (50.7) Net increase in cash $271.9 Retained earnings 67.8

v

Statement of Retained Earnings 12/31/17
Retained earnings, 12/31/16 $(50.7)
» Netincome 118.5
Dividends —
Retained earnings, 12/31/17 $67.8

The Interrelations among the Financial Statements: Illustrated Using Diaz Manufacturing Financial Results

($ millions)

The statement of cash flows ties together the income statement with the balance sheets from the beginning and the end of the period.
The statement of retained earnings shows how the retained earnings account has changed from the beginning to the end of the period.

CFOA = EBIT — Current taxes + Noncash expenses (3.4)
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EXAMPLE 3.1 | Cash Flow to Investors from Operating Activity

Situation You are a financial manager at Bonivo Corporation and are preparing a report for senior
management. You have asked two analysts who work for you to compute cash flow to investors from
operating activity during the year that just ended. A short while later they come to your office and
report that they cannot agree on how to do the calculation.
The first analyst thinks it should be computed as:

Net income

+ Depreciation and amortization

+ Increase in accounts payable

+ Increase in accrued income taxes

— Increase in accounts receivables

— Increase in inventories

— Increase in other current assets

= Cash flow to investors from operating activity
The second analyst proposes that the calculation is:

EBIT

— Current taxes

+ Depreciation and amortization

= Cash flow to investors from operating activity
Which calculation should you use for your report to senior management?

Decision You should use the calculation proposed by the second analyst. This is the correct
calculation. The calculation proposed by the first analyst is incorrect. The first analyst has computed
the net cash from operating activities as it is calculated in a statement of cash flows. This calculation
does account for the firm’s noncash depreciation and amortization expenses, but unlike the calculation
of cash flow to investors from operating activity, it incorporates changes in the firm’s working capital
accounts other than cash and marketable securities. The first analyst also started from net income
rather than EBIT. It is important to start from EBIT rather than net income when calculating cash
flows for investors because the interest payments to debt holders are not deducted when EBIT is
calculated.

DECISION
MAKING

CFNWC = NWCcurrem period — NWC

previous period

CFLTA = Long-term assetSyqen perioa — LONZ-LETM ASSELS j1cvious period
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APPLICATION 3.2 | LEARNING

Problem Alexi Ghosh and Paul Heaton are the founding partners of BitByte Inc., a lead- BY DOI N G
ing developer of application delivery management software and solutions. Since opening for

business in 2014, BitByte’s revenue has nearly tripled. The partners would like to know more

about how much cash flow the firm is investing in net working capital and long-term assets

to facilitate this growth. While the firm has no inventory for software development, it has

increasingly relied on accounts receivable as a term of sale. In addition, growth has required

additional investment in long-term assets such as computing hardware, networking equipment,

and facilities. Using the information in the following financial statements, calculate the cash

flow invested in net working capital and the cash flow invested in long-term assets during fiscal

year 2017 for BitByte Inc.

BitByte Inc. Balance Sheets as of December 31, 2017, and De

Assets 2017

Cash and marketable securities

Accounts receivable $ 15,844 $ 26,103

Inventory 573,228 421,670

Other current assets 3,554 10,007
Total current assets $592,626 $457,780

Plant and equipment 309,675 205,480

Less: Accumulated depreciation 91,410) (48,295)
Net plant and equipment $218,265 $157,185

Goodwill and other assets 12,689 12,689

Total assets $823,580 $627,654
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Liabilities and Equity 2017 2016

Accounts payable and accurals $ 157,090 $ 94,13
Notes payable 101,159 59,815
Other current liabilities — —
Total current liabilities $ 258,249 $ 153,95
Long-term debt — —
Total liabilities $ 258249 $ 15395
Preferred stock — —
Common stock (8,000 shares) 8,000 8,000
Additional paid-in capital 493,231 493,231
Retained earnings 64,100 (27,529)
Less: Treasury stock — —
Total common eqiuity $565,331.00 $473,702.00
Total liabilities and equity $823,580.00 $627,654.00

Approach The cash flow invested in net working capital during fiscal year 2017 can be computed
as the difference between the net working capital observed at the end of fiscal year 2017 and the net
working capital observed at the end of fiscal year 2016. Net working capital for a given year can be
computed as the difference between total current assets and total current liabilities. The cash flow
invested in long-term assets is calculated as the change in long-term assets from the end of fiscal year
2016 to the end of fiscal year 2017. Long-term assets for BitByte include plant and equipment as
well as goodwill and other assets. Since depreciation on plant and equipment is a noncash charge, we
ignore accumulated depreciation in the calculation.

Solution Net working capital (NWC) for 2016 and 2017 can be computed as follows:
NWCy6 = $457,780 — $153,952 = $303,828
NWC,y; = $592,626 — $258,249 = $334,377
The cash flow invested in net working capital (CFNWC) for 2017 can be computed as:
CFNWC,,; = $334,377 — $303,828 = $30,549

The cash flow invested in long-term assets (CFLTA) for 2017 is the difference in the long-term asset
accounts for 2017 and 2016 ignoring accumulated depreciation.

CFLTA,y; = $322,364 — $218,169 = $104,195

BitByte did not make any new investments in goodwill and other assets during the fiscal year; thus,
the cash flow invested in long-term assets reflected only $104,195 of new investment in plant and
equipment.

CFI = CFOA — CFNWC - CFLTA (3.7)
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Exhibit 3.6 U.S. Federal Corporate Income Tax Rates for 2016

The federal corporate marginal tax rate varies from 15 to 39 percent. Generally speaking, smaller companies with lower taxable income have
lower tax rates than larger companies with higher taxable incomes. Smaller businesses are given preferential treatment to encourage new
business formation.

1) (2) (©))
Pay This Amount on Marginal Tax Rate:

Corporations’ the Base of the Tax Rate on the Excess Average Tax Rate
Taxable Income Bracket Over the Base at Top of Bracket
$0-$50,000 $ 0 15% 15.0%
50,001-75,000 7,500 25 18.3
75,001-100,000 13,750 34 22.3
100,001-335,000 22,250 39 34.0
335,001-10,000,000 113,900 34 34.0
10,000,001-15,000,000 3,400,000 35 343
15,000,001-18,333,333 5,150,000 38 35.0
More than 18,333,333 6,416,667 35 35.0

APPLICATION 3.3 | The Difference between Average and LEARNING

Marginal Tax Rates BY DOING

Problem Taxland Corporation has taxable income of $90,000. What is the firm’s federal corporate
income tax liability? What are the firm’s average and marginal tax rates?

Approach Use Exhibit 3.6 to calculate the firm’s tax bill. To calculate the average tax rate, divide
the total amount of taxes paid by the $90,000 of taxable income. The marginal tax rate is the tax rate
paid on the last dollar of taxable income.

Solution
Tax bill = (0.15 x $50,000) + [0.25 X ($75,000 — $50,000)]
+ [0.34 x ($90,000 — $75,000)]
= $7,500 + $6,250 + $5,100
= $18,850
Average tax rate = $18,850/$90,000 = 0.209, or 20.9%
Marginal tax rate = 34
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Summary of Key Equations

Equation Description Formula
3.1 Balance sheet identity Total assets = Total liabilities 4+ Total stockholders’ equity
3.2 Net working capital Net working capital = Total current assets — Total current liabilities
33 Income statement equation Net income = Revenues — Expenses
34 Cash flow from operating activity CFOA = EBIT — Current taxes + Noncash expenses
5] Cash flow invested in net working capital CENWC = NWC,ent period = NWC,revious period
3.6 Cash flow invested in long-term assets CFLTA = Long-term assetS s en period — LONZ-LETM ASSELS revious period
3.7 Cash flow to investors CFI = CFOA — CFNWC — CFLTA

Self-Study Problems

3.1 The going concern assumption of GAAP implies that the firm:
a. Is going under and needs to be liquidated at historical cost.

b. Will continue to operate and its assets should be recorded at
historical cost.

c. Will continue to operate and that all assets should be recorded
at their cost rather than at their liquidation value.

d. Is going under and needs to be liquidated at liquidation value.

3.2 The Ellicott City Ice Cream Company management has just
completed an assessment of the company’s assets and liabilities and
has obtained the following information. The firm has total current
assets worth $625,000 at book value and $519,000 at market value.
In addition, its long-term assets include plant and equipment valued
at market for $695,000, while their book value is $940,000. The
company’s total current liabilities are valued at market for $543,000,
while their book value is $495,000. Both the book value and the
market value of long-term debt are $350,000. If the company’s total
assets are equal to a market value of $1,214,000 (book value of
$1,565,000), what are the book value and market value of its stock-
holders’ equity?

3.3 Depreciation and amortization expenses are:

a. Part of current assets on the balance sheet.

b. After-tax expenses that reduce a firm’s cash flows.
c. Long-term liabilities that reduce a firm’s net worth.
d

. Noncash expenses that cause a firm’s after-tax cash flows to
exceed its net income.

3.4 You are given the following information about Clarkesville
Plumbing Company. Revenues in 2017 totaled $896, depreciation
expenses $75, costs of goods sold $365, and interest expenses
$54. At the end of the year, current assets were $121 and cur-
rent liabilities were $107. The company has an average tax rate
of 34 percent. Calculate its net income by setting up an income
statement.

3.5 The Huntington Rain Gear Company had $633,125 in taxable
income in the year ending September 30, 2017. Calculate the com-
pany’s tax using the tax schedule in Exhibit 3.6.

Solutions to Self-Study Problems

3.1 One of the key assumptions under GAAP is the going concern assumption, which states that the
firm: c¢. Will continue to operate and that all assets should be recorded at their cost rather than at their

liquidation value.

3.2 The book value and market value of stockholders’ equity are shown below (in $ thousands):

Assets
Book Market
Total current
assets $ 625 $ 519
Fixed assets 940 695
Total assets $1,565 $1,214
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Liabilities and Equity
Book Market

Total current

liabilities $ 495 $ 543
Long-term

debt 350 350
Stockholders’

equity 720 321
Total liabilities

and equity $1,565 $1,214



3.3 Depreciation and amortization expenses are: d. Noncash expenses that cause a firm’s after-tax cash

flows to exceed its net income.

3.4 Clarkesville’s income statement and net income are as follows:

Clarkesville Plumbing Company
Income Statement for the Fiscal Year Ending

December 31, 2017
Amount
Revenues $896.00
Costs 365.00
EBITDA $531.00
Depreciation 75.00
EBIT $456.00
Interest 54.00
EBT $402.00
Taxes (34%) 136.68
Net income $265.32
3.5 Huntington’s tax bill is calculated as follows:
Income Taxed
Tax Rate at Indicated Rate Tax
15% $50,000 $ 7,500
25 75,000 — 50,000 6,250
34 100,000 — 75,000 8,500
39 335,000 — 100,000 91,650
34 633,125 — 335,000 101,363
Total taxes payable $215,263

Discussion Questions

3.1 What is a major reason for the accounting scandals in the early
2000s? How do firms sometimes attempt to meet Wall Street analysts’
earnings projections?

3.2 Why are taxes and the tax code important for managerial decision
making?

3.3 Identify the five fundamental principles of GAAP, and explain
briefly their importance.

3.4 Explain why firms prefer to use accelerated depreciation methods
over the straight-line method for tax purposes.

Questions and Problems

Basic

3.1 Balance sheet: Given the following information about Elkridge
Sporting Goods, Inc., construct a balance sheet for June 30, 2017. On that

3.5 What is treasury stock? Why do firms have treasury stock?
3.6 Define book-value accounting and market-value accounting.

3.7 Compare and contrast depreciation expense and amortization
expense.

3.8 Why are retained earnings not considered an asset of the firm?
3.9 What is the statement of cash flows, and what is its role?

3.10 How does a firm’s cash flow to investors from operating activity
differ from net income, and why?

date the firm had cash and marketable securities of $25,135, accounts re-
ceivable of $43,758, inventory of $167,112, net fixed assets of $325,422,



and other assets of $13,125. It had accounts payables of $67,855, notes
payables of $36,454, long-term debt of $223,125, and common stock of
$150,000. How much retained earnings did the firm have?

3.2 Inventory accounting: What is the difference between FIFO and
LIFO accounting.

3.3 Inventory accounting: Explain how the choice of FIFO versus
LIFO can affect a firm’s balance sheet and income statement.

3.4 Market-value accounting: How does the use of market-value
accounting help managers?

3.5 Working capital: Laurel Electronics reported the follow-
ing information at its annual meeting: The company had cash and
marketable securities worth $1,235,455, accounts payables worth
$4,159,357, inventory of $7,121,599, accounts receivables of
$3,488,121, short-term notes payable worth $1,151,663, and other
current assets of $121,455. What is the company’s net working
capital?

3.6 Working capital: The financial information for Laurel Electron-
ics referred to in Problem 3.5 is all at book value. Suppose mark-
ing to market reveals that the market value of the firm’s inventory is
20 percent below its book value, its receivables are 25 percent be-
low their book value, and the market value of its current liabilities is
identical to the book value. What is the firm’s net working capital using
market values? What is the percentage difference in net working cap-
ital using market versus book values?

3.7 Income statement: The Oakland Mills Company has disclosed
the following financial information in its annual reports for the period
ending March 31, 2017: sales of $1.45 million, cost of goods sold of
$812,500, depreciation expenses of $175,000, and interest expenses
of $89,575. Assume that the firm has an average tax rate of 35 per-
cent. What is the company’s net income? Set up an income statement
to answer the question.

3.8 Cash flows: Describe the organization of the statement of cash
flows.

Intermediate

3.18 Balance sheet: Tim Dye, the CFO of Blackwell Automotive,
Inc., is putting together this year’s financial statements. He has gathered
the following balance sheet information: The firm had a cash balance
of $23,015, accounts payable of $163,257, common stock of $313,299,
retained earnings of $512,159, inventory of $212,444, goodwill and
other assets equal to $78,656, net plant and equipment of $711,256,
and short-term notes payable of $21,115. It also had accounts receiv-
able of $141,258 and other current assets of $11,223. How much long-
term debt does Blackwell Automotive have?

3.19 Working capital: Mukhopadhya Network Associates has a
current ratio of 1.60, where the current ratio is defined as follows:
Current ratio = Current assets/Current liabilities. The firm’s current
assets are equal to $1,233,265, its accounts payables are $419,357,
and its notes payables are $351,663. Its inventory is currently at
$721,599. The company plans to raise funds in the short-term debt
market and invest the entire amount in additional inventory. How
much can notes payable increase without the current ratio falling
below 1.50?

3.20 Market value: Reservoir Bottling Company reported the fol-
lowing information at the end of the year. Total current assets are
worth $237,513 at book value and $219,344 at market value. In addi-
tion, plant and equipment have a market value of $343,222 and a book
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3.9 Cash flows: During 2017, Towson Recording Company in-
creased its investment in marketable securities by $36,845, funded
fixed-assets acquisitions of $109,455, and had marketable secur-
ities of $14,215 mature. What is the net cash used in investing
activities?

3.10 Cash flows: Caustic Chemicals management identified the fol-
lowing cash flows as significant in its year-end meeting with analysts:
During the year, Caustic repaid existing debt of $312,080 and raised
additional debt capital of $650,000. It also repurchased stock in the
open market for a total of $45,250. What is the net cash provided by
financing activities?

3.11 Cash flows: Identify and describe the noncash expenses that a
firm may incur.

3.12 Cash flows: Given the data for Oakland Mills Company in
Problem 3.7, compute the cash flows to investors from operating
activity.

3.13 Cash flows: Hillman Corporation reported current assets of
$3,495,055 on December 31, 2017, and current assets of $3,103,839
on December 31, 2016. Current liabilities for the firm were $2,867,225
and $2,760,124 at the end of 2017 and 2016, respectively. Compute
the cash flow invested in net working capital at Hillman Corporation
during 2017.

3.14 Cash flows: Del Bridge Construction had long-term assets
before depreciation of $990,560 on December 31, 2016, and
$1,211,105 on December 31, 2017. How much cash flow was inves-
ted in long-term assets by Del Bridge during 2017?

3.15 Tax: Define average tax rate and marginal tax rate.

3.16 Tax: What is the relevant tax rate to use when making financial
decisions? Explain why.

3.17 Tax: Manz Property Management Company announced that in
the year ended June 30, 2017, its earnings before taxes amounted to
$1,478,936. Calculate its taxes using Exhibit 3.6.

value of $362,145. The company’s total current liabilities are valued
at market for $134,889 and have a book value of $129,175. Both the
book value and the market value of long-term debt are $144,000.
If the company’s total assets have a market value of $562,566 and
a book value of $599,658, what is the difference between the book
value and market value of its stockholders’ equity?

3.21 Income statement: Nimitz Rental Company provided the
following information to its auditors. For the year ended March 31,
2017, the company had revenues of $878,412, general and admin-
istrative expenses of $352,666, depreciation expenses of $131,455,
leasing expenses of $108,195, and interest expenses equal to $78,122.
If the company’s average tax rate is 34 percent, what is its net income
after taxes?

3.22 Income statement: Sosa Corporation recently reported an
EBITDA of $31.3 million and net income of $9.7 million. The company
had $6.8 million in interest expense, and it’s average corporate tax rate
was 35 percent. What was its depreciation and amortization expense?

3.23 Income statement: Fraser Corporation has announced that
its net income for the year ended June 30, 2017, was $1,353,412.
The company had EBITDA of $4,967,855, and its depreciation and
amortization expense was equal to $1,112,685. The company’s aver-
age tax rate is 34 percent. What was its interest expense?



3.24 Income Statement: For its most recent fiscal year, Carmichael
Hobby Shop recorded EBITDA of $512,725.20, EBIT of
$362,450.20, zero interest expense, and cash flow to investors from
operating activity of $348,461.25. Assuming there are no noncash
revenues recorded on the income statement, what is the firm’s net
income after taxes?

3.25 Retained earnings: Columbia Construction Company earned
$451,888 during the year ended June 30, 2017. After paying out
$225,794 in dividends, the balance went into retained earnings. If the
firm’s total retained earnings were $846,972 at the end of fiscal

Advanced

3.28 The Centennial Chemical Corporation announced that, for the
period ending March 31, 2017, it had earned income after taxes of
$2,768,028.25 on revenues of $13,144,680. The company’s costs
(excluding depreciation and amortization) amounted to 61 percent of
sales, and it had interest expenses of $392,168. What is the firm’s
depreciation and amortization expense if its average tax rate is 34
percent?

3.29 Eau Claire Paper Mill, Inc., had, at the beginning of the current
fiscal year, April 1, 2016, retained earnings of $323,325. During the
year ended March 31, 2017, the company produced net income after
taxes of $713,445 and paid out 45 percent of its net income as
dividends. Construct a statement of retained earnings and compute
the year-end balance of retained earnings.

3.30 Menomonie Casino Company earned $23,458,933 before in-
terest and taxes for the fiscal year ending March 31, 2017. If the
casino had interest expenses of $1,645,123, calculate its tax
obligation using

Assets

Cash and marketable securities
Accounts receivable
Inventory
Other current assets

Total current assets
Plant and equipment
Less: Accumulated depreciation
Net plant and equipment
Goodwill and other assets

Total assets

Liabilities and Equity

Accounts payable and accruals
Notes payable
Accrued income taxes

Total current liabilities
Long-term debt

Total liabilities
Preferred stock
Common stock (10,000 shares)
Additional paid-in capital
Retained earnings
Less: Treasury stock

Total common equity

Total liabilities and equity

year 2017, what were the retained earnings on its balance sheet on
July 1, 20167

3.26 Cash flows: Refer to the information given in Problem 3.21.
What is the cash flow from operating activity for Nimitz Rental?

3.27 Tax: Mount Hebron Electrical Company’s financial statements
indicated that the company had earnings before interest and taxes of
$718,323. The interest rate on its $850,000 debt was 8.95 percent.
Calculate the taxes the company is likely to owe. What are the mar-
ginal and average tax rates for this company?

Exhibit 3.6. What are the marginal and the average tax rates for this
company?

3.31 Vanderheiden Hog Products Corp. provided the following
financial information for the quarter ending June 30, 2017:

Net income: $189,425

Depreciation and amortization: $63,114
Increase in receivables: $62,154
Increase in inventory: $57,338

Increase in accounts payable: $37,655
Decrease in other current assets: $27,450

What is this firm’s cash flow from operating activities during
this quarter?
3.32 Cash flows: Analysts following the Tomkovick Golf Company
were given the following balance sheet information for the years
ended June 30, 2017, and June 30, 2016:

2017 2016
$ 33411 $ 16,566
260,205 318,768
423,819 352,740
41,251 29,912
$ 758,686 $ 717,986
1,931,719 1,609,898
(419,044) (206,678)
$1,512,675 $1,403,220
382,145 412,565
$2,653,506 $2,533,771
2017 2016
$ 378,236 $ 332,004
14,487 7,862
21,125 16,815
$ 413,848 $ 356,681
679,981 793,515
$1,093,829 $1,150,196
10,000 10,000
975,465 975,465
587,546 398,110
(13,334) —
$1,559,677 $1,383,575

$2,653,506 $2,533,771
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In addition, it was reported that the company had a net income
of $3,155,848 and that depreciation expenses were equal to
$212,366 during 2017. Assume amortization expense was $0
in 2017.

a. Construct a 2017 cash flow statement for this firm.

b. Calculate the net cash provided by operating activities for the
statement of cash flows.

Sample Test Problems

3.1 What is the matching principle, and how can it cause accounting
expenses to differ from actual cash outflows?

3.2 Wolf Pack Enterprises has total current assets of $346,002
and fixed assets of $476,306. The company also has long-term
debt of $276,400, $100,000 in its common stock account, and re-
tained earnings of $187,567. What is the value of its total current
liabilities?

3.3 What is the difference between a book-value balance sheet and
a market-value balance sheet? Which provides better information to
investors and management?

3.4 ACME Corporation had revenues of $867,030. It also had
expenses (excluding depreciation) of $356,240, depreciation of
$103,456, and interest expense of $52,423. What was the company’s
net income after taxes if its average tax rate was 40 percent?
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c. What is the net cash used in investing activities?
d. Compute the net cash provided by financing activities.

3.33 Cash flows: Based on the financial statements for Tomkovick
Golf Company in Problem 3.32, compute the cash flow invested in
net working capital and the cash flow invested in long-term assets
that you would use in a calculation of the cash flow to investors for
2017.

3.5 True Blue Company increased its investments in marketable
securities by $323,370 and paid $1,220,231 for new fixed assets dur-
ing 2017. The company also repaid $779,200 of existing long-term
debt while raising $913,455 of new debt capital. In addition, True
Blue had a net cash inflow of $345,002 from the sale of fixed assets,
and repurchased stock in the open markets for a total of $56,001. What
is the net cash used in long-term investing activities by True Blue?
What is the net cash provided by the company’s financing activities?

3.6 Sun Devil Corporation reported EBITDA of $7,300,125 and net
income of $3,328,950 for the fiscal year ended December 31, 2017.
During the same period, the company had $1,155,378 in interest
expense, $1,023,285 in depreciation and amortization expense, and
an average corporate tax rate of 35 percent. What was the cash flow
to investors from operating activity during 2017?



Target Wal-Mart

($ millions) ($ millions)
Total sales $73,785 $482,130
Net income $ 3,363 $ 14,694

EXHIBIT 4.1 Common-Size Balance Sheets for Diaz Manufacturing on December 31 ($ millions)

In common-size balance sheets, such as those in this exhibit, each asset account and each liability and equity account are expressed as a
percentage of total assets. Common-size statements allow financial analysts to compare firms that are different in size and to identify trends
within a single firm over time.

Assets

Cash and marketable securities $ 288.5 15.3 $ 16.6 1.1 $ 8.2 0.6
Accounts receivable 306.2 16.2 268.8 18.0 271.5 19.4
Inventories 423.8 22.4 372.7 24.9 400.0 28.6
Other current assets 21.3 1.1 29.9 2.0 24.8 18

Total current assets $1,039.8 55.0 $ 683.0 46.1 $ 704.5 50.4
Plant and equipment (net) 399.4 21.1 394.2 26.4 419.6 30.0
Goodwill and other assets 450.0 23.8 411.6 27.6 273.9 19.6
Total assets $1,889.2 100.0 $1,493.8 100.0 $1,398.0 I()ﬂ

Liabilities and Stockholders’ Equity:

Accounts payable and accruals $ 3493 18.5 $ 3250 21.8 $ 395.0 28.3
Notes payable 10.5 0.6 4.2 0.3 14.5 1.0
Accrued income taxes 18.0 1.0 16.8 1.1 12.4 _ 09
Total current liabilities $ 377.8 20.0 $ 346.0 23.2 $ 421.9 30.2
Long-term debt 574.0 30.4 305.6 20.5 295.6 22100
Total liabilities $ 951.8 50.4 $ 651.6 43.6 $ 7175 51.3
Common stock (54,566,054 shares) 0.5 0.0 0.5 0.0 0.5 0.0
Additional paid-in capital 892.4 47.2 8924 59.7 892.4 63.8
Retained earnings 67.8 3.6 (50.7) (3.4) (155.8) (11.1)
Less: Treasury stock (23.3) (1.2) = — (56.6) (4.0
Total stockholders’ equity $ 9374 49.6 $ 8422 56.4 $ 680.5 48.7
Total liabilities and equity $1,889.2 100.0 $1,493.8 100.0 $1,398.0 100.0
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EXHIBIT 4.2 Common-Size Income Statements for Diaz Manufacturing for Fiscal Years Ending December 31 ($ millions)

Common-size income statements express each account as a percentage of net sales. These statements allow financial analysts to better
compare firms of different sizes and to analyze trends in a single firm’s income statement accounts over time.

2017 2016 2015
% of % of % of
Net Sales Net Sales Net Sales
Net sales $1,563.7 100.0 $1,386.7 100.0 $1,475.1 100.0
Cost of goods sold 1,081.1 69.1 974.8 70.3 1,076.3 73.0
Selling and administrative expenses 231.1 143 197.4 14.2 205.7 139
Earnings before interest, taxes, depreci-
ation, and amortization (EBITDA) $ 2515 16.1 $ 2145 15.5 $ 193.1 13.1
Depreciation 83.1 _ 33 75.3 5.4 71.2 438
Earnings before interest and taxes (EBIT) $ 168.4 10.8 $ 139.2 10.0 $ 1219 8.3
Interest expense 5.6 04 18.0 1.3 27.8 19
Earnings before taxes (EBT) $ 162.8 10.4 $ 1212 8.7 $ 941 6.4
Taxes 443 _ 28 16.1 1.2 27.9 19
Net income $ 118.5 176 $ 105.1 7.6 $  66.2 _ 45
Dividends — - — — -
Addition to retained earnings $ 1185 $ 105.1 $ 662
Firm ROE Calculation ROE
A $5/$25 0.20, or 20%
B $50/$5,000 0.01,0or 1%
Current ratio = M “.1)
Current liabilities
$1,039.8
T $3778
=2.75
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Ratios for Time-Trend Analysis for Diaz Manufacturing for Fiscal Years

2AULIRT S o Ending December 31

Comparing how financial ratios, such as these ratios for Diaz Manufacturing, change over time enables
financial analysts to identify trends in company performance.

Financial Ratio 2017 2016 2015
Liquidity Ratios:
Current ratio 2.75 1.99 1.67
Quick ratio 1.63 0.91 0.72
Efficiency Ratios:
Inventory turnover 2.55 2.62 2.69
Days’ sales in inventory 143.14 139.31 135.69
Accounts receivable turnover 5.11 5.16 5.43
Days’ sales outstanding 71.43 70.74 67.22
Total asset turnover 0.83 0.93 1.06
Fixed asset turnover 3.92 3.52 3.52
Leverage Ratios:
Total debt ratio 0.50 0.44 0.51
Debt-to-equity ratio 1.02 0.77 1.05
Equity multiplier 2.02 1.77 2.05
Times interest earned 30.07 7.73 4.38
Cash coverage 4491 11.92 6.95
Profitability Ratios:
Gross profit margin 30.86% 29.70% 27.04%
Operating profit margin 10.77% 10.04% 8.26%
Net profit margin 7.58% 7.58% 4.49%
EBIT return on assets 8.91% 9.32% 8.72%
Return on assets 6.27% 7.04% 4.74%
Return on equity 12.64% 12.48% 9.73%
Market-Value Indicators:
Price-earnings ratio 22.40 18.43 14.29
Earnings per share $ 2.17 $ 1.93 $ 1.21
Market-to-book ratio 2.83 1.63 1.39

Note: Numbers may not add up because of rounding.

. . Current assets — Inventory
Quick ratio = — 4.2)
Current liabilities
_ $1,039.8 — $423.8

$377.8
=1.63
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EXAMPLE 4.1 | The Liquidity Paradox

Situation You are asked by your boss whether Wal-Mart or H&R Block is more liquid. You have
the following information:

Wal-Mart H&R Block

Current ratio 0.93 1.18
Quick ratio 0.24 1.18

You also know that Wal-Mart carries a large inventory and that H&R Block is a service firm that
specializes in income-tax preparation. Which firm is more liquid? Your boss asks you to explain the
reasons for your answers and also to explain why H&R Block’s current and quick ratios are the same.

Decision Wal-Mart is much less liquid than H&R Block. The difference between the quick
ratios—0.24 versus 1.18—pretty much tells the story. Inventory is the least liquid of all the current
assets. Because H&R Block does not manufacture or sell goods, it has no inventory; hence, the current
and quick ratios are equal. Wal-Mart has a lot of inventory relative to the rest of its current assets, and
that explains the large numerical difference between the current and quick ratios.

Cost of goods sold

Inventory turnover = (4.3)

Inventory
_ $1,081.1
T $4238
=255

365 days

Days’ sales in inventory = (4.4)

Inventory turnover
365 days

T 255

= 143.14 days

Net sales

Accounts receivable turnover = 4.5)

Accounts receivable
_ $1,563.7
T $306.2
=35.11
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APPLICATION 4.1 | Alternative Calculations for Efficiency Ratios

Problem For Diaz Manufacturing, compute inventory turnover during 2017 using the average
inventory. Then compare that value with 2.55, the turnover ratio computed using Equation 4.3.
Why do the two values differ?

Approach Use the alternative calculation described above. In comparing the two values, you should
consider fluctuations in inventory over time.
Solution

Beginning inventory + Ending inventory
2

1. Average inventory =

_$3727+$4238
- 2
= $398.3

Cost of goods sold
2. Inventory turnover = —————————
Average inventory

 $1,081.1
T $398.3
=271

The 2017 inventory turnover computed with average inventory, 2.71 times, is slightly higher than
2.55 because the inventory increased during the year.

Days' sales outstanding =

365 days
Accounts receivable turnover
365 days
T sl
= 71.43 days

(4.6)

Net sales

Total assets turnover = ————— @7

Total assets
_ $1,563.7
"~ $1,889.2
=0.83
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Net sales

Fixed assets turnover = ————— (4.8)
Net fixed assets
_ $1,563.7
$3994
=392
DECISION EXAMPLE 4.2 | Ranking Firms by Fixed Asset Turnover
MAKING Situation Different industries use different amounts of fixed assets to generate their revenues. For

example, the airline industry is capital intensive, with large investments in airplanes, whereas firms
in service industries use more human capital (people) and have very little invested in fixed assets. As
a financial analyst, you are given the following fixed asset turnover ratios: 1.77, 4.13, and 10.35. You
must decide which ratios match up with three firms: Delta Air Lines, H&R Block, and Wal-Mart.
Make this decision, and explain your reasoning.

Decision At the extremes, Delta is a capital-intensive firm, and H&R Block is a service firm. We
would expect firms with large investments in fixed assets (Delta) to have lower asset turnover than
service-industry firms, which have few fixed assets. Wal-Mart is the middle-ground firm, with fixed
asset holdings primarily in stores and land. Thus, the firms and their respective fixed asset turnover
ratios are Delta = 1.77, Wal-Mart = 4.13, and H&R Block = 10.35.

. Total debt
Total debt ratio = —— 4.9)
Total assets

$951.8

~ $1,889.2
=050

Total debt
Debt-to-equity ratio = Le_ (4.10)
Total equity
_ $951.8
"~ $937.4

=1.02
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APPLICATION 4.2 | Finding a Total Debt Ratio

Problem A firm’s debt-to-equity ratio is 0.5. What is the firm’s total debt ratio?

Approach Use the equation that relates the total debt ratio to the debt-to-equity ratio.

Solution

Debt-to-equity ratio

Total debt ratio = ; -
1 + Debt-to-equity ratio

05
T 1405
=033

LEARNING
BY DOING

APPLICATION 4.3 | Solving for an Unknown Using the

Debt-to-Equity Ratio

Problem You are given the following information about Delta Air Lines’ year-end balance sheet
for 2015. The firm’s debt-to-equity ratio is 3.90, and its total equity is $10.85 billion. Determine

the book (accounting) values for Delta Air Lines’ total debt and total assets.

Approach We know that the debt-to-equity ratio is 3.90 and that total equity is $10.85 billion. We also
know that the debt-to-equity ratio (Equation 4.10) is equal to total debt divided by total equity, and we can
use this information to solve for total debt. Once we have a figure for total debt, we can use the balance

sheet identity to solve for total assets.

Solution
Total debt = Debt-to-equity ratio X Total equity
= 3.90 x $10.85 billion
= $42.32 billion
Total assets = Total debt + Total equity
= $42.32 billion + $10.85 billion
= $53.17 billion
Equity multiplier = M 4.11)
Total equity
_ $1,889.2
T $937.4
=2.02
Times interest earned = ———————— EBIT 4.12)
interest expense
_ $168.4
856
= 30.07
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EBITDA
Cash coverage = ———— (4.13)
interest expense

_ $2515

$5.6
=4491

Net sales — Cost of goods sold (4.14)

Gross profit margin =
P & Net sales

_ $1,563.7 — $1,081.1

$1,563.7
= 0.3086, or 30.86%

EBIT
Operating profit margin = ——— (4.15)
Net sales
$168.4

T $1.563.7
= 0.1077, or 10.77%

Net i
Net profit margin = —etmeome (4.16)
Net sales
_ $118.5
"~ $1,563.7

= 0.0758, or 7.58%

EBIT
EBIT return on assets(EROA) = ——— 4.17)
Total assets
_ $168.4
 $1,889.2

= 0.0891, or 8.91%
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Net income
Return on assets(ROA) = ———— (4.18)
Total assets
_ $118.5
"~ $1,889.2

= 0.0627, or 6.27%

. Net income
Return on equity(ROE) = ——— (4.19)
Total equity

_ $118.5
T $937.4
= 0.1264, or 12.64%

LEARNING
BY DOING

APPLICATION 4.4 | Alternative Calculations for EROA
and ROE Ratios

Problem Calculate the EROA and ROE for Diaz Manufacturing in 2017 using average balance
sheet values and compare the results with the calculations based on Equations 4.17 and 4.19.

Approach First find average values for the asset and equity accounts using data from Exhibit 4.1. Then
use these values to calculate the EROA and ROE. In explaining why some analysts might prefer the
alternative calculation, consider possible fluctuations of assets or equity over time.

Solution
Beginnning value + Ending value

Average asset or equity value =

2
$1,493.8 + $1,889.2
Average asset value = >

=$1,691.5

. $842.2 4+ $937.4

Average equity value = 5,

= $889.8
EBIT  $1684

EROA = =
Total assets  $1,691.5

= 0.0996, or 9.96%

_ Netincome _ $118.5
" Total equity ~ $889.8
=0.1332, or 13.32%

ROE

Both EROA (9.96 percent versus 8.91 percent) and ROE (13.32 percent versus 12.64 percent) are
higher when the average values are used. The reason is that Diaz’s total assets grew from $1,493.8
million in 2016 to $1,889.2 million in 2017 and its equity grew from $842.2 million to $937.4 million
during the same period.
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. Net income
Earning per share = - (4.20)
Shares outstanding

_ 118,500,000
T 54,566,054

= $2.17 per share

Price per share

Price-earnings ratio = - 4.21)
Earnings per share
48.61
= $48.6 =224
$2.17

. Market value or equity per share
Market-to-book ratio = - (4.22)
Book value of equity per share
_ $48.61
"~ $937.4/54.566
_ $48.61

T $17.18

=2.83

ROA = Net profit margin X Total asset turnover (4.23)
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EXHIBIT 4.4 Two Basic Strategies to Earn a Higher ROA®

To maximize a firm’s ROA, management can focus more on achieving high profit margins or on
achieving high asset turnover. High-end retailers like Tiffany & Co. and Burberry Group plc focus
more on achieving high profit margins. In contrast, grocery and discount stores like Whole Foods
Market and Wal-Mart tend to focus more on achieving high asset turnover because competition limits
their ability to achieve very high profit margins.

Profit
Asset Margin

Company Turnover (%)
High Profit Margin:

Tiffany & Co. 0.80 11.30 9.04

Burberry Group plc 1.09 12.33 13.44
High Turnover:

Whole Foods Market 248 322 7.99

Wal-Mart Stores 242 3.05 7.38

*Ratios are calculated using financial results for the fiscal year ending closest to December 2015.

ROE = ROA x Equity multiplier (4.24)
ROE = Net profit margin X Total asset turnover X Equity multiplier (4.25)
ROE = Netincome  Net sales Total assets 4.26)

X X
Net sales Total asets ~ Total equity

DuPont Ratios Firm Industry
ROE 8% 16%
ROA 4% 8%
Equity multiplier 2 2

Net profit margin 8% 16%
Asset turnover 0.5 0.5
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Income
Statement

Sales
$1,563.7

minus

Cost of
goods sold
$1,081.1

minus

Operating
expenses
$314.2

Net profit
after taxes
$118.5

divided by

minus

Interest
and taxes
$49.9

Sales
$1,563.7

Balance Sheet

Current assets
$1,039.8

Sales
$1,563.7

divided by

plus

Net fixed assets
$849.4

Total assets
$1,889.2

Current liabilities
$377.8

plus

Long-term debt
$574.0

Total liabilities
$951.8

plus

Total equity
$937.4

equals

equals

equals

I:I Income statement
I:I Balance sheet
I:I DuPont ratios
[T roa

Return on
equity (ROE)
12.67%

Net profit margin
LRt [ TRoe
Return on
inli equals
mulgphed d assets (ROA)
y 6.27%
Total asset
turnover
0.83
multiplied  |2Quals
by
Total liabilities
and total equity
= Total assets
$1,889.2 :
equals Equity
divided by multiplier  —
) 2.02
Total equity
$937.4

Relations in the DuPont System of Analysis for Diaz Manufacturing in 2017 ($ millions)

The diagram shows how the three key DuPont ratios are linked together and to the firm’s balance sheet and income statement. Num-
bers in the exhibit are in millions of dollars and represent 2017 data from Diaz Manufacturing. The ROE of 12.67 percent difters from
the 12.64 percent in Exhibit 4.3 due to rounding.
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EXHIBIT 4.6 Peer Group Ratios for Diaz Manufacturing

Peer group analysis is one way to establish benchmarks for a firm. Ideally, a firm’s peer group is made
up of firms that are direct competitors and are about the same size. The exhibit shows the average
financial ratios for public companies that make up the peer group for Diaz Manufacturing for 2015,
2016, and 2017.

2017 2016 2015
Liquidity Ratios:
Current ratio 2.10 2.20 2.10
Quick ratio 1.50 1.60 1.50
Efficiency Ratios:
Inventory turnover 5.40 5.30 5.20
Days’ sales in inventory 67.59 68.87 70.19
Accounts receivable turnover 4.90 4.20 4.10
Days’ sales outstanding 76.70 89.80 90.00
Total asset turnover 0.87 0.90 0.80
Fixed asset turnover 3.50 3.30 2.40
Leverage Ratios:
Total debt ratio 0.18 0.11 0.21
Debt-to-equity ratio 0.40 0.20 0.50
Equity multiplier 2.02 1.77 2.05
Times interest earned 7.00 5.60 1.60
Cash coverage 7.50 8.20 1.30
Profitability Ratios:
Gross profit margin 26.80% 24.10% 19.20%
Operating profit margin 12.00% 6.90% 2.70%
Net profit margin 10.74% 3.30% 0.10%
Return on assets 9.34% 3.30% 0.80%
Return on equity 13.07% 7.00% 1.00%
Market-Value Indicators:
Price-earnings ratio 18.10 38.40 44.60
Earnings per share $1.65 $3.85 $3.78
Market-to-book ratio 2.84 1.82 1.64
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EXHIBIT 4.7 Peer Group Analysis for Diaz Manufacturing in 2017

Examining the differences between the ratios of a firm and its peer group is a good way to spot areas
that require further analysis.

6)) ) 3

Difference
Diaz Ratio = Peer Group Ratio  (Column 1 — Column 2)

DuPont Ratios:

Return on equity (%) 12.64 13.07 0.43)
Return on assets (%) 6.27 9.34 3.07)
Equity multiplier (%) 2.02 1.40 0.62
Net profit margin (%) 7.58 10.74 (3.16)
Total asset turnover 0.83 0.87 (0.04)
Asset Ratios:
Current ratio 2.75 2.10 0.65
Fixed asset turnover 3.92 3.50 0.42
Inventory turnover 2.55 5.40 (2.85)
Accounts receivable 5.11 4.90 0.21
turnover
Profit Margins:
Gross profit margin (%) 30.86 26.80 4.06
Operating margin (%) 10.77 12.00 (1.23)
Net profit margin (%) 7.58 10.74 (3.16)
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APPLICATION 4.5 | Ron’s Jewelry Store and the Missing Data

Problem Ron Roberts has owned and managed a profitable jewelry business in San Diego County
for the past five years. He believes his jewelry store is one of the best managed in the county, and he
is considering opening several new stores.

When Ron started the store, he supplied all the equity financing himself and financed the rest
with personal loans from friends and family members. To open more stores, Ron needs a bank loan.
The bank will want to examine his financial statements and know something about the competition
he faces.

Ron has asked his brother-in-law, Dennis O’Neil, a CPA, to analyze the financials. Ron has also
gathered some financial information about a company he considers the chief competition in the San
Diego County market. The competitor has been in business for 25 years, has a number of stores, and
is widely admired for its owners’ management skills. Dennis organizes the available information in
the following table:

Financial Ratio/Data Ron’s Store Competitor
Net sales ($ thousands) $240 $300
Net income ($ thousands) $ 6 —
ROE 13.13% —

Net profit margin — 5.84%
Asset turnover 1.5 1.5
Equity multiplier — 1.5
Debt-to-equity ratio 2.5 —

Calculate the missing values for the financial data above.

Approach Use the ratio equations discussed in the text to calculate the missing financial ratios for
both Ron’s store and the competitor.

Solution

Ron’s jewelry store:

Net income $6
Netsales $240

2. Equity multipier = 1 + Debt-to-equity ratio =1 + 2.5 = 3.5

1. Net profit margin = =0.025,0r2.5%

Competitor:
1. Net income = Net profit margin X Net sales = 0.0584 x $300 = $17.52

2. ROE = Net profit margin X Total asset turnover X Equity multiplier
=0.0584 x 1.5 x 1.5 =0.1314, or 13.14%

Total debt  $66.82

. -to-equi io = — = =0.50
3. Debt-to-equity ratio Total equity — $133.1
—_— ) Net income _ $175 $133.18
(@) otalequity = Net income/Total equity  0.1314 ’
Net sales $300
(b) Total assets = = = $200.00
Total asset turnover 1.5
() Total debt = Total assets — Total equity = $200.00 — $133.18 = $66.82

LEARNING
BY DOING
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EXAMPLE 4.3 | Ron’s Jewelry Store and the DuPont Analysis

Situation Let’s continue with our analysis of Ron’s jewelry store, introduced in Learning by Doing
Application 4.5. Brother-in-law Dennis has been asked to analyze the company’s financials. He decides
to use the DuPont system of analysis as a framework. He arranges the critical information as follows:

Financial Ratios Ron’s Store Competitor
ROE 13.13% 13.14%
ROA 3.75% 8.76%
Net profit margin 2.50% 5.84%
Asset turnover 1.5 1.5
Equity multiplier 3.5 1.5
Debt-to-equity ratio 2.5 0.5

Net sales ($ thousands) $240 $300

Net income ($ thousands) $ 6.0 $ 17.5

Given the above financial ratios, what recommendations should Dennis make regarding Ron’s jew-
elry store and its management?

Decision The good news is that Ron is able to earn about the same ROE as his major competitor.
Unfortunately for Ron, it’s pretty much downhill from there. Turning to the first two DuPont system
ratios, we can see that Ron’s ROA of 3.75 percent is much lower than his major competitor’s ROA

of 8.76 percent. Ron’s business is also very highly leveraged, with an equity multiplier of 3.5 times,

compared with 1.5 times for the competitor. In fact, the only reason Ron’s ROE is comparable to the
competitor’s is the high leverage. Ron’s debt-to-equity ratio is 2.5 whereas the competitor’s is only 0.5.

Breaking the ROA into its components, we find that Ron’s asset turnover ratio is the same as
the competitor’s, 1.5. However, the profitability of Ron’s store is extremely poor as measured by the
firm’s net profit margin of 2.50 percent, compared with the competitor’s margin of 5.84 percent. One
possible explanation is that to stimulate sales and maintain asset turnover, Ron has been selling his
merchandise at too low a price.

In summary, Ron’s jewelry store is not well managed. Ron needs to either increase his net profit
margin or increase his inventory turnover to bring his ROA into line with that of his major competi-
tor. Ron may also need to reduce his dependence on financial leverage, but it makes sense to review
interest coverage ratios before deciding whether he should do so.

Summary of Key Equations

Equation  Description Formula
4.1 Liquidity Ratio . Current assets
Current ratio = ——————————
Current liabilities
4.2 Liquidity Ratio . . Current assets — Inventory
Quick ratio = TR
Current liabilities
4.3 Efficiency Ratio Cost of goods sold
Inventory turnover = ———
Inventory
44 Efficiency Ratio 365 days

Day’s sales in inventory = ———————————
Inventory turnover
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continued

Equation  Description Formula

4.5 Efficiency Ratio . Net sales
Accounts receivable turnover =

Accounts receivable

4.6 Efficiency Ratio . 365 days
Day’s sales outstanding =

Accounts receivable turnover

4.7 Efficiency Ratio Net sales
Total asset turnover = ——————
Total assets

4.8 Efficiency Ratio . Net sales
Fixed asset turnover = —————
Net fixed assets

. ; Total debt
4.9 Leverage Ratio Total deb ratio = — >
Total assets

4.10 Leverage Ratio . . Total debt
Debt-to-equity ratio = ————— —
Total equity
4.11 Leverage Ratio . L Total assets
Equity multiplier = —————
Total equity
4.12 Leverage Ratio EBIT

Times interest earned = ——————
Interest expense

4.13 Leverage Ratio EBITDA
Cash coverage = ———————
Interest expense

4.14 Profitability Ratio . . Net sales — Cost of goods sold
Gross profit margin =
Net sales
4.15 Profitability Ratio . . . EBIT
Operating profit margin = ————
Net sales
4.16 Profitability Ratio . . Net income
Net profit margin = ————
Net sales
4.17 Profitability Ratio EBIT

EBIT return on assets (EROA) = —————
Total assets

4.18 Profitability Rati Net i
oAy R Return on assets (ROA) = —cLmeome
Total assets

4.19 Profitability Rati . Net income
FOHaR I Ratio Return on equity (ROE) = ————— —
Total equity

4.20 Market-Value-Indicator Net income

Earning per share = ————
s Shares outstanding

4.21 Market-Value Indicator . . . Price per share
Price-earnings ratio = —————————
Earnings per share

4.22 Market-Value Indicator ) Market value of equity per share
Market-to-book ratio =

Book value of equity per share

4.23 ROA Breakdown ROA = Net profit margin X Total asset turnover

4.24 ROE Breakdown ROE = ROA X Equity multiplier

4.25 DuPont Equation ROE = Net profit margin X Total asset turnover X Equity multiplier
4.26 DuPont Equation ROE = Net income Net sales Total assets

X X .
Net sales Total assets ~ Total equity
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Self-Study Problems

4.1 The Abercrombie Supply Company reported the following information for 2017. Prepare a
common-size income statement for the year ended June 30, 2017.

Abercrombie Supply Company
Income Statement for the Fiscal Year Ended June 30, 2017 ($ thousands)

Net sales
Cost of goods sold

Selling and administrative expenses

Nonrecurring expenses

$2,110,965
1,459,455
312,044
27,215

Earnings before interest, taxes, depreciation,

and amortization (EBITDA)

Depreciation

Earnings before interest and taxes (EBIT)

Interest expense

Earnings before taxes (EBT)
Taxes (35%)

Net income

$ 312,251
112,178
$ 200,073
117,587
$ 82,486
28,870
$ 53,616

4.2 Prepare a common-size balance sheet from the following information for Abercrombie Supply

Company.

Abercrombie Supply Company
Balance Sheet as of June 30, 2017 ($ thousands)

Assets:

Cash and marketable securities

Accounts receivable

Inventory

Other current assets
Total current assets

Net plant and equipment

Total assets

Liabilities and Equity:
$ 396,494 Accounts payable $ 817,845
708,275 Notes payable 101,229
1,152,398 Accrued income taxes 41,322
42,115 Total current liabilities $ 960,396
$2,299,282 Long-term debt 1,149,520
1,978,455 Total liabilities $2,109,916
Common stock 1,312,137
Retained earnings 855,684
Total common equity $2,167,821
$4,277,737 Total liabilities and equity $4,277,737

4.3 Using the 2017 data for the Abercrombie Supply Company, cal-
culate the following liquidity ratios:

a. Current ratio.
b. Quick ratio.

4.4 Refer to the balance sheet and income statement for Abercrom-
bie Supply Company for the year ended June 30, 2017. Calculate the
following ratios:

a. Inventory turnover.
. Days’ sales outstanding.
. Total asset turnover.

b
c
d. Fixed asset turnover.
e. Total debt ratio.

f.

Debt-to-equity ratio.

g. Times-interest-earned.
h. Cash coverage.

4.5 Last year ABC companies had accounts receivable turnover of
15, total asset turnover of 4.5, and total assets of $1,000,000. What
was the value of ABC’s accounts receivable? What was the value of
its net sales?

4.6 The equity multiplier for Spifty Corporation is 1.75, its EBIT return
on assets (EROA) is 0.07, and the value of its equity is $850,000. What
is the value of Spiffy’s total assets? What is the value of its EBIT?

4.7 Refer again to the balance sheet and income statement for Aber-
crombie Supply Company for the fiscal year ended June 30, 2017.
Use the DuPont equation to calculate the return on equity (ROE). In
the process, calculate the following ratios: profit margin, EBIT return
on assets, return on assets, equity multiplier, and total asset turnover.



Solutions to Self-Study Problems

4.1 The common-size income statement for Abercrombie Supply Company should look like the
following one:

Abercrombie Supply Company
Common-Size Income Statement for the Fiscal Year Ended June 30, 2017 ($ thousands)

% of Net Sales
Net sales $2,110,965 100.0
Cost of goods sold 1,459,455 69.1
Selling and administrative expenses 312,044 14.8
Nonrecurring expenses 27,215 13
Earnings before interest, taxes, depreciation, and
amortization (EBITDA) $ 312,251 14.8
Depreciation 112,178 ﬁ
Earnings before interest and taxes (EBIT) $ 200,073 9.5
Interest expense 117,587 ﬁ
Earnings before taxes (EBT) $ 82,486 3.9
Taxes (35%) 28,870 14
2.5

Net income $ 53,616

4.2 Abercrombie Supply’s common-size balance sheet is as follows:

Abercrombie Supply Company
Common-Size Balance Sheet as of June 30, 2017 ($ thousands)

Assets: % of Assets Liabilities and Equity: % of Assets
Cash and marketable securities $ 396,494 9.3 Accounts payable and accruals $ 817,845 19.1
Accounts receivable 708,275 16.5 Notes payable 101,229 2.4
Inventory 1,152,398 26.9 Accrued income taxes 41,322 1.0
Other current assets 42,115 ﬁ Total current liabilities $ 960,396 22.5
Total current assets $2,299,282 53.7 Long-term debt 1,149,520 @
Net plant and equipment 1,978,455 46.3 Total liabilities $2,109.916 49.3
Common stock 1,312,137 30.7
Retained earnings 855,684 M
Total common equity $2,167,821 50.7
Total asssets $4,277,737 100.0 Total liabilities and equity $4,277,737 100.0

4.3 Abercrombie Supply’s current ratio and quick ratio are calculated as follows:

o Cumment ratio = $2299282
. Current ratio = —————— = 2.
Hrrent 1o = "960,396
2,299,282 — $1,152,398
b. Quick ratio = 5 5 =1.19
$960,396

4.4 The ratios are calculated as shown in the following table:

Ratio Calculation Value
Inventory turnover $1,459,455 /1,152,398 1.27
Days’ sales outstanding $708,275 / ($2,110,965/365) 122.5 days
Total asset turnover $2,110,965 / $4,277,737 0.49
Fixed asset turnover $2,110,965 / $1,978,455 1.07
Total debt ratio $2,109,916 / $4,277,737 0.493
Debt-to-equity ratio $2,109,916 / $2,167,821 0.974
Times-interest-earned $200,073 / $117,587 1.7
Cash coverage $312,251/$117,587 2.66




4.5 In this problem we can use the accounts receivable turnover equation (Equation 4.5) and total asset
turnover equation (Equation 4.7) to solve for the values of accounts receivable and net sales.

Net sales

Accounts receivable turnover = -
Accounts receivable

Net sales
Total asset turnover = ————
Total assets

Dividing accounts receivable turnover by total asset turnover yields:

Net sales Net sales _ Total assets

Accounts receivable = Total assets  Accounts receivable
_15
T 45
=3.333

With total assets of $1,000,000, accounts must receivable equal:

Total assets
3.3333
$1,000,00

T 33333

= $300,000

Accounts receivable =

From the total asset turnover equation, net sales equal:

Net sales
Total asset turnover = ————
Total assets

_ Net sales
~ $1,000,000

Net sales = (4.5)($1,000,000) = $4,500,000

4.5

4.6 In this problem we can use the equity multiplier equation (Equation 4.11) and the EROA equation
(Equation 4.17) to solve for the values of total assets and EBIT.
Total assets

Equit Itiplier =
AUy TUHPHET = ol equity

EBIT

EROA =———
Total assets

First, use the equity multiplier equation to solve for total assets:

. L Total assets
Equity multiplier = ————— —
Total equity

Total assets

1.75 =
$850,000
Total assets = 1.75 x $850,000
= $1,487,500

Next, use the EROA equation to solve for EBIT:

EBIT
EROA = ————
Total assets
0.07 = EBIT
T $1,487,500
EBIT = 0.07 x $1,487,500
= $104,125
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4.7 Following are the calculations for the ROE and associated ratios:

Net income $53,616
Net profit in = = = 0.0254 2.54
¢t prolit margin Net sales $2,110,965 o %
EBIT ROA EBIT $200,073 0.0468, or 4.68 %
= = =0. ,or 4.
Total assets  $4,277,737 ’
Net income $53,616
Ret ts = = =0.0125 1.25
clurn On assets Total assets ~ $4,277,737 o %
Eauit ltipli Total assets ~ $4,277,737 167
uity multiplier = = =1.
ALY MUHPHCT = otal equity . $2,167,821
Net sal 2,110,965
Total asset turnover = etsales _ 3 =0.49
Total assets ~ $4,277,737

DuPont identity:

ROE = ROA X Equity multiplier
= Net profit margin X Total asset turnover ratio X Equity multiplier

Net sales Total assets

Net income

X X
Net sales Total assets ~ Total equity
=0.0254 x 0.49 x 1.97
=0.0245, or 2.45%

Discussion Questions

4.1 What does it mean when a company’s return on assets (ROA) is
equal to its return on equity (ROE)?

4.2 Why is too much liquidity not a good thing?

4.3 Inventory is excluded when the quick ratio or acid-test ratio
is calculated because inventory is the most difficult current asset
to convert to cash without loss of value. What types of inventory
are likely to be most easily converted to cash without loss of
value?

4.4 What does a very high inventory turnover ratio signify?

4.5 How would one explain a low receivables turnover ratio?

Questions and Problems

Basic

4.1 Liquidity ratios: Explain why the quick ratio or acid-test ratio is
a better measure of a firm’s liquidity than the current ratio.

4.6 What additional information does the fixed asset turnover ratio
provide over the total asset turnover ratio? For which industries does
it carry greater significance?

4.7 How does financial leverage help stockholders?

4.8 Why is ROE generally much higher than ROA for banks relative
to other industries?

4.9 Why is the ROE a more appropriate proxy for stockholder value
maximization for some firms than for other firms?

4.10 Why is it not enough for an analyst to look at just the short-
term and long-term debt on a firm’s balance sheet when assessing the
firm’s fixed obligations?

4.2 Liquidity ratios: Flying Penguins Corp. has total current assets
of $11,845,175, current liabilities of $5,311,020, and a quick ratio of
0.89. How much inventory does it have?
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4.3 Efficiency ratio: If Newton Manufacturers has an accounts
receivable turnover of 4.8 times and net sales of $7,812,379, what
would its receivables be?

4.4 Efficiency ratio: Bummel and Strand Corp. has a gross profit
margin of 33.7 percent, sales of $47,112,365, and inventory of
$14,595,435. What is its inventory turnover ratio?

4.5 Efficiency ratio: Sorenson Inc. has sales of $3,112,489, a gross

profi t margin of 23.1 percent, and inventory of $833,145. What are
the company’s inventory turnover ratio and days’ sales in inventory?

4.6 Leverage ratios: Breckenridge Ski Company has total assets of
$422,235,811 and a debt ratio of 29.5 percent. Calculate the com-
pany’s debt-to-equity ratio and equity multiplier.

4.7 Leverage ratios: Norton Company has a debt-to-equity ratio of
1.65, ROA of 11.3 percent, and total equity of $1,322,796. What are
the company’s equity multiplier, debt ratio, and ROE?

4.8 DuPont equation: The Rangoon Timber Company has the
following ratios:
Net sales/Total assets = 2.23 ROA =9.69%

What are Rangoon’s profit margin and debt ratios?

ROE = 16.4%

4.9 DuPont equation: Lemmon Enterprises has a total asset turnover
of 2.1 and a net profi t margin of 7.5%. If its equity multiplier is 1.90,
what is the ROE for Lemmon Enterprises?

Intermediate

4.14 Liquidity ratios: Laurel Electronics has a quick ratio of 1.15,
current liabilities of $5,311,020, and inventories of $7,121,599. What
is the firm’s current ratio?

4.15 Efficiency ratio: Lambda Corporation has current liabilities
of $450,000, a quick ratio of 1.8, inventory turnover of 5.0, and
a current ratio of 3.5. What is the cost of goods sold for Lambda
Corporation?

4.16 Efficiency ratio: Norwood Corp. currently has accounts receiv-
able of $1,223,675 on net sales of $6,216,900. What are its accounts
receivable turnover and days’ sales outstanding (DSO)?

4.17 Efficiency ratio: If Norwood Corp.’s management wants to re-
duce the DSO from that calculated in Problem 4.16 to an industry
average of 56.3 days and its net sales are expected to decline by about
12 percent, what would the new level of receivables be?

4.18 Coverage ratios: Nimitz Rental Company had depreciation ex-
penses of $108,9053, interest expenses of $78,112, and an EBIT of
$1,254,338 for the year ended June 30, 2017. What are the times-
interest-earned and cash coverage ratios for this company?

4.19 Leverage ratios: Conseco, Inc., has a debt ratio of 0.56. What
are the company’s debt-to-equity ratio and equity multiplier?

4.20 Profitability ratios: Cisco Systems has total assets of $35.594
billion, total debt of $9.678 billion, and net sales of $22.045 billion.
Its net profit margin for the year is 20 percent, while the operating
profit margin is 30 percent. What are Cisco’s net income, EROA,
ROA, and ROE?

4.21 Profitability ratios: Procter & Gamble reported the following
information for its fiscal year end: On net sales of $51.407 billion, the
company earned net income after taxes of $6.481 billion. It had cost
of goods sold of $25.076 billion and EBIT of $9.827 billion. What
are the company’s gross profit margin, operating profit margin, and
net profit margin?

4.10 Benchmark analysis: List the ways a company’s financial
manager can benchmark the company’s own performance.

4.11 Benchmark analysis: Trademark Corp.’s financial manager
collected the following information to compare its performance
against that of its peers.

Ratios Trademark Peer Group
DSO 33.5 days 27.9 days
Total asset turnover 2.3 3.7
Inventory turnover 1.8 2.8

Quick ratio 0.6 1.3

a. Explain how Trademark is performing relative to its peers.

b. How do the industry ratios help Trademark’s management?
4.12 Market-value ratios: Rockwell Jewelers management an-
nounced that the company had net earnings of $6,481,778 for this year.
The company has 2,543,800 shares outstanding, and the year-end stock
price is $54.21. What are Rockwell’s earnings per share and P/E ratio?
4.13 Market-value ratios: Chisel Corporation has 3 million shares
outstanding at a price per share of $3.25. If the debt-to-equity ratio
is 1.7 and total book value of debt equals $12,400,000, what is the
market-to-book ratio for Chisel Corporation?

4.22 Profitability ratios: Wal-Mart, Inc., has net income of
$9,054,000 on net sales of $256,329,812. The company has total as-
sets of $104,912,112 and stockholders’ equity of $43,623,445. Use
the extended DuPont identity to find the return on assets and return
on equity for the firm.

4.23 Profitability ratios: Xtreme Sports Innovations has disclosed
the following information:

EBIT = $25,664,300
Net sales = $83,125,336
Total assets = $71,244,863

Net income = $13,054,000
Total debt = $20,885,753

Compute the following ratios for this firm using the DuPont identity:
debt-to-equity ratio, EROA, ROA, and ROE.

4.24 Market-value ratios: Cisco Systems had net income of $4.401
billion and, at year end, 6.735 billion shares outstanding. Calculate
the earnings per share for the company.

4.25 Market-value ratios: Use the information for Cisco Systems
in Problem 4.24. In addition, the company’s EBITDA was $6.834
billion and its share price was $22.36. Compute the firm’s price-
earnings ratio.

4.26 DuPont equation: Carter, Inc., a manufacturer of electrical
supplies, has an ROE of 23.1 percent, a profit margin of 4.9 percent,
and a total asset turnover ratio of 2.6 times. Its peer group also has an
ROE of 23.1 percent, but has outperformed Carter with a net profit
margin of 5.3 percent and a total asset turnover ratio of 3.0 times.
Explain how Carter managed to achieve the same level of profitability
as reflected by the ROE.

4.27 DuPont equation: Grossman Enterprises has an equity multi-
plier of 2.6 times, total assets of $2,312,000, an ROE of 14.8 percent,
and a total asset turnover ratio of 2.8 times. Calculate the firm’s sales
and ROA.
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Advanced

4.28 Complete the balance sheet of Flying Roos

Corporation.

Flying Roos Corporation
Balance Sheet as of December 31, 2017

Assets:

Cash and marketable
securities

Accounts receivable
Inventory
Total current assets

Net plant and equipment

Total assets $8,000,000

Liabilities and Equity:
Accounts payable and accruals

Notes payable $ 300,000
Total current liabilities

Long-term debt $2,000,000
Common stock
Retained earnings $1,250,000

Total liabilities and equity

You have the following information:

Debt ratio = 40% DSO = 39 days
Current ratio = 1.5 Inventory turnover ratio = 3.375
Net sales = $2.25 million Cost of goods sold = $1.6875 million

4.29 For the year ended June 30, 2017, Norther

n Clothing Company has total assets of $87,631,181,

ROA of 11.67 percent, ROE of 21.19 percent, and a net profit margin of 11.59 percent. What are the
company’s net income and net sales? Calculate the firm’s debt-to-equity ratio.

4.30 Blackwell Automotive’s balance sheet at the end of its most recent fiscal year shows the following

information:

Blackwell Automotive
Balance Sheet as of March 31, 2017

Assets:
Cash and marketable securities $ 23,015
Accounts receivable 141,258
Inventory 212,444
Total current assets $ 376,717
Net plant and equipment 711,256
Goodwill and other assets 89,879
Total assets $1,177,852

Liabilities and Equity:
Accounts payable and accruals $ 163,257
Notes payable 21,115
Total current liabilities $ 184,372
Long-term debt 168,022
Total liabilities $ 352,394
Common stock 313,299
Retained earnings 512,159
Total liabilities and equity $1,177,852

In addition, it was reported that the firm had a net income of $156,042 on net sales of $4,063,589.
a. What are the firm’s current ratio and quick ratio?

b. Calculate the firm’s days’ sales outstanding, total asset turnover ratio, and fixed asset turnover ratio.

4.31 The following are the financial statements
fiscal year ended September 30, 2017.

for Nederland Consumer Products Company for the

Nederland Consumer Products Company

Income Statement for the Fiscal Year

Ended September 30, 2017

Net sales $51,407
Cost of products sold 25,076
Gross profit $26,331
Marketing, research, administrative expense 15,746
Depreciation 758
Operating income (loss) $ 9,827
Interest expense 477
Earnings (loss) before income taxes $ 9,350
Income taxes 2,869
Net earnings (loss) $ 6,481
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Nederland Consumer Products Company
Balance Sheet as of September 30, 2017

Assets: Liabilities and Equity:
Cash and marketable securities $ 5,469 Accounts payable $ 3,617
Investment securities 423 Accrued and other liabilities 7,689
Accounts receivable 4,062 Taxes payable 2,554
Inventory 4,400 Debt due within one year 8,287
Deferred income taxes 958 Total current liabilities $22,147
Prepaid expenses and other 1,803 Long-term debt 12,554
receivables Deferred income taxes 2,261
Total current assets $17,115 Other noncurrent liabilities 2,808
Property, plant, and equipment, 25,304 Total liabilities $39,770
at cost Convertible class A preferred 1,526
Less: Accumulated depreciation 11,196 stock
Net property, plant, and equipment $14,108 Common stock 2,141
Net goodwill and other intangible 23,900 Retained earnings 13,611
assets Total stockholders’ equity $17,278
Other noncurrent assets 1,925
Total assets $57,048 Total liabilities and equity $57,048

Calculate all the ratios, for which industry figures are available below, for Nederland and compare
the firm’s ratios with the industry ratios.

Ratio Industry Average

Current ratio 2.05
Quick ratio 0.78
Gross margin 23.9%
Net profit margin 12.3%
Debt ratio 0.23
Long-term debt to equity 0.98
Interest coverage 5.62
ROA 5.3%
ROE 18.8%

4.32 Refer to the preceding information for Nederland Consumer Products Company. Compute the firm’s
ratios for the following categories and briefly evaluate the company’s performance using these numbers.

a. Efficiency ratios. b. Asset turnover ratios.

c. Leverage ratios. d. Coverage ratios.

4.33 Refer to the earlier information for Nederland Consumer Products Company. Using the DuPont iden-
tity, calculate the return on equity for Nederland, after calculating the ratios that make up the DuPont identity.

4.34 Nugent, Inc., has a gross profit margin of 31.7 percent on net sales of $9,865,214 and total assets of
$7,125,852. The company has a current ratio of 2.7 times, accounts receivable of $1,715,363, cash and
marketable securities of $315,488, and current liabilities of $870,938.

a. What is Nugent’s total current assets?

b. How much inventory does the firm have? What is the inventory turnover ratio?

¢. What is Nugent’s days’ sales outstanding?

d. If management sets a target DSO of 30 days, what should Nugent’s accounts receivable be?

4.35 Recreational Supplies Co. has net sales of $11,655,000, an ROE of 17.64 percent, and a total asset
turnover of 2.89 times. If the firm has a debt-to-equity ratio of 1.43, what is the company’s net income?

4.36 Nutmeg Houseware Inc. has an operating profit margin of 10.3 percent on revenues of
$24,547,125 and total assets of $8,652,352.
a. Calculate the company’s total asset turnover ratio and its operating profit (EBIT).

b. The company’s management has set a target for the total asset turnover ratio of 3.25 for next year. If
there is no change in the total assets of the company, what will the new net sales level have to be next
year? Calculate the dollar change in sales necessary and the percentage change in sales necessary.

c. If the operating profit margin declines to 10 percent, what will be the EBIT at the new level of net sales?

74



4.37 Modern Appliances Corporation has reported its financial results for the year ended December 31, 2017.

Modern Appliances Corporation

Income Statement for the Fiscal
Year Ended December 31, 2017

Net sales $5,398,412,000
Cost of goods sold 3,432,925,255
Gross profit $1,965,486,745
Selling, general, and administrative 1,036,311,231
expenses
Depreciation 299,928,155
Operating income $ 629,247,359
Interest expense 35,826,000

EBT $ 593,421,359
Income taxes 163,104,554
Net earnings $ 430,316,805

Modern Appliances Corporation
Balance Sheet as of December 31, 2017

Assets:

Cash and cash equivalents $ 514,412,159

Liabilities and Equity:

Short-term borrowings $ 117,109,865

Accounts receivable 1,046,612,233 Trade accounts payable 466,937,985
Inventory 981,870,990 Other current liabilities 994,289,383
Other current assets 313,621,610 Total current liabilities $1,578,337,233

Total current assets $2,856,516,992 Long-term debt 1,200,691,565
Net fixed assets 754,660,275 Common stock 397,407,352
Goodwill 118,407,710 Retained earnings 1,218,207,588
Other assets 665,058,761

Total assets $4,394,643,738 Total liabilities and equity $4,394,643,738

Using the information from the financial statements, complete a comprehensive ratio analysis for Modern
Appliances Corporation.
a. Calculate these liquidity ratios: current and quick ratios.
b. Calculate these efficiency ratios: inventory turnover, accounts receivable turnover, DSO.
. Calculate these asset turnover ratios: total asset turnover, fixed asset turnover.
. Calculate these leverage ratios: total debt ratio, debt-to-equity ratio, equity multiplier.
. Calculate these coverage ratios: times interest earned, cash coverage.
Calculate these profitability ratios: gross profit margin, net profit margin, ROA, ROE.

gQ ™ o o6

. Use the DuPont identity, after calculating the component ratios, to compute ROE.

CFA Problems

4.38 Common-size analysis is used in financial analysis to: 4.40 DuPont analysis involves breaking return-on-assets ratios into

a. evaluate changes in a company’s operating cycle over time. their:

b. predict changes in a company’s capital structure using a. profit components.

regression analysis. b. marginal and average components.

¢. compare companies of different sizes or compare a company
with itself over time.

c¢. operating and financing components.

d. profit margin and turnover components.

d. restate each element in a company’s financial statement as a
proportion of the similar account for another company in the
same industry.

4.41 If a company’s net profit margin is —5 percent, its total asset
turnover is 1.5 times, and its financial leverage ratio is 1.2 times, its
return on equity is closest to:

4.39 The TBI Company has a number of days of inventory of 50.

) 3 a. —9.0 percent. c.
Therefore, the TBI Company’s inventory turnover is closest to:

—3.2 percent.

b. —7.5 percent. d. 1.8 percent.

c. 8.4 times.

d. 9.6 times.

a. 4.8 times.

b. 7.3 times.
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Sample Test Problems

Greenfern Corporation recently filed the following financial statements with the SEC.

Greenfern Corporation

Income Statement for the Fiscal

Net sales

Cost of products sold

Gross profit

Selling, general, and administrative expenses

Depreciation

Operating income (loss)
Interest expense
Earning (loss) before income taxes

Income taxes

Year Ended July 31, 2017

Net earnings (loss)

$ 73,236
52,092
$21,144
9,333
1,060

$ 10,751
649
10,102
3,536

$ 6,566

Greenfern Corporation
Balance Sheet as of July 31, 2017

Assets:

Liabilities and Equity:

Cash and marketable securities

Accounts receivable

Inventory

Deferred income taxes

Prepaid expenses and other
Total current assets

Property, plant, and equipment,
at cost

Less: Accumulated depreciation
Net property, plant, and
equipment

Net goodwill and other
intangible assets

Total assets

$ 9,118 Accounts payable $ 6,379
7,844 Accrued and other liabilities 5,663
8,900 Taxes payable 4,821

878 Debt due within one year 10,778
2,803 Total current liabilities $27,641
$29,543

62,467 Long-term debt 24,280
Deferred income taxes 6,903
22,196 Other non current liabilities 5,608
$40,271 Total liabilities $64,432
Common stock 3,667
16,270 Retained earnings 17,985
Total stockholders’ equity $21,652

Total liabilities and stockholders’
$86,084 equity $86,084

4.1 Refer to the preceding balance sheet and income statement for Greenfern Corporation for the fiscal
year ended July 31, 2017. What are the company’s current ratio and quick ratio? What do these ratios

tell us about Greenfern?

4.2 Refer to the preceding balance sheet and income statement for Greenfern Corporation for the fiscal
year ended July 31, 2017. Calculate the following ratios:

a. Inventory turnover
b. Days’ sales outstanding.
c. Total asset turnover.

d. Fixed asset turnover.

e.

f.

g.
h.

Total debt ratio.
Debt-to-equity ratio.
Times interest earned ratio.

Cash coverage ratio.

4.3 Refer to the preceding balance sheet and income statement for Greenfern Corporation for the fiscal
year ended July 31, 2017. Use the DuPont identity to calculate the return on equity (ROE). In the pro-
cess, calculate the following ratios: net profit margin, total asset turnover, equity multiplier, EBIT return
on assets (EROA), and return on assets.

4.4 Last year Pontiff Enterprises reported net sales of $13,144,680, a gross profit $4,127,429, EBIT
of $2,586,150, and net income of $867,555. Compute Pontiff’s cost of goods sold, gross profit margin,
operating profit margin, and net profit margin.
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4.5 National City Bank has 646,749,650 shares of common stock outstanding that are currently selling
for $37.55 per share on the New York Stock Exchange. If National City’s net income was $2,780,955,000
in the year that just ended, what was its earnings per share and what is its current price-earnings ratio? If
the typical price-earnings ratio for a bank is currently 15, what does the price-earnings ratio for National
City tell you about its prospects?

001 2 3 4 5 Year
L 5% | | | | |

-$10,000 $5,000 $4,000 $3,000 $2,000 $1,000
Cash Flows at the End of Each Year

S GIEINERR Five-Year Time Line for a $10,000 Investment

Time lines help us to correctly identify the size and timing of cash
flows—critical tasks in solving time value problems. This time line
shows the cash flows generated over five years by a $10,000 invest-
ment where the relevant interest rate is 5 percent.

FV, =Py + (P o X i)
=Py x (1+1)
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FV, =$100 x (1 + 0.10)

= $100 x 1.10
=$110

FV,=FV, x (1 +i)
=[Py x (1 +)] % (1 +i)
=P, x (1 + i)

FV, =P, x (1 + i)
= $100 x (1 + 0.10)?
= $100 x (1.10)
= $100 x 1.21
= $121

EXHIBIT 5.2 Future Value of $100 at 10 Percent

With compounding, interest earned on an investment is reinvested so that, in future periods, interest
is earned on interest as well as on the principal amount. Here, interest on interest begins accruing in
Year 2.

Interest Earned

Value at Interest Total Value at

Beginning  Simple on (Compound) End of
of Year Interest Interest Interest Year
2 3 C)) ) (6)

1 $100.00 $10.00 + $ 0.00 = $10.00 $110.00

2 110.00 10.00 + 1.00 = 11.00 121.00

3 121.00 10.00 + 2.10 = 12.10 133.10

4 133.10 10.00 + 3.31 = 13.31 146.41

5 146.41 10.00 + 4.64 = 14.64 161.05
Five-year total $100.00 $50.00 + $11.05 = $61.05 $161.05
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Figure 5.5

FV, =P, x (1 + iy’

FV, =P, x (1 + iy’

FV, =PV x (1 +1i) (5.1)

FV1=P0+(P0XZ)
FVI—P():P()Xi

SI=P, X i
$180+ [ Principal $161.05
$160+ [ Simple interest $146.41 .
$140 - [_interest on interest $133.10 Compound
8 $121.00 interest earned
& $120 $110.00 = $61.05
© $100
=2
S $80-
g
2 $60+
e
$40
$20
$0 - 0 T 1 T T T T
Year

How Compound Interest Grows on $100 at 10 Percent

The amount of simple interest earned on $100 invested at 10 percent remains constant at $10 per
year, but the amount of interest earned on interest increases each year. As more and more interest
builds, the effect of compounding accelerates the growth of the total interest earned.
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Value of $1

Interest after 10 years
$700_ Rate (FV10)
$6.00- 20% $6.19

@ $5.00
o
$ $4.00+ 15% $4.05
S
>
$3.00
< 10% $2.59
5 $2.00
g® — 5% $1.63
$1.00 0% $1.00
$000 T T | T T | T | | 1
0 1 2 3 4 6 7 8 9 10

Time (Years Compounded)

Future Value of $1 for Different Periods and Interest Rates

The higher the interest rate, the faster the value of an investment will grow, and the larger the amount
of money that will accumulate over time. Because of compounding, the growth over time is not linear
but exponential—the dollar increase in the future value is greater in each subsequent period.

0 1 2
L 15% | |
—$5,000

FV, = PV x (1 + i)’

FV,, = $5,000 X (1 + 0.15)"
= $5,000 x 4.045558
= $20,227.79
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APPLICATION 5.1 | The Power of Compounding

Problem Your wealthy uncle passed away, and one of the assets he left to you was a savings
account that your great-grandfather had set up 100 years ago. The account had a single deposit of
$1,000 and paid 10 percent interest per year. How much money have you inherited, what is the total
compound interest, and how much of the interest earned came from interest on interest?

Approach We first determine the value of the inheritance, which is the future value of $1,000 retained
in a savings account for 100 years at a 10 percent interest rate. Our time line for the problem is:

0 o ! 2 3 99 100 Year
I ° | | | /\/ | |
~$1,000 FV, =2

To calculate FV,y, we begin by computing the future value factor. We then plug this number into
the future value formula (Equation 5.1) and solve for the total inheritance. Once we have computed
FV,q, we calculate the total compound interest and the total simple interest and find the difference
between these two numbers, which will give us the interest earned on interest.

Solution First, we find the future value factor:
(I + "= (1+0.10)!° = (1.10)!*° = 13,780.612
Then we find the future value:

FV, =PV x (1 +i)"

FV,40 = $1,000 x (1.10)!%
= $1,000 x 13,780.612
= $13,780,612

Your total inheritance is $13,780,612. The total compound interest earned is this amount less the
original $1,000 investment, or $13,779,612:

$13,780,612 — $1,000 = $13,779,612

The total simple interest earned is calculated as follows:

Py X i = $1,000 x 0.10 = $100 per year
$100 x 100 years = $10,000

The interest earned on interest is the difference between the total compound interest earned and the
simple interest:

$13,779,612 — $10,000 = $13,769,612

That’s quite a difference!

LEARNING
BY DOING

FV, =PV x (1 + i/lm)™" (5.2)
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APPLICATION 5.2 | Changing the Compounding Period

Problem Your grandmother has $10,000 she wants to put into a bank savings account for five
years. The bank she is considering is within walking distance, pays 5 percent annual interest com-
pounded quarterly (5 percent per year/4 quarters per year = 1.25 percent per quarter), and provides
free coffee and doughnuts in the morning. Another bank in town pays 5 percent interest compounded
daily. Getting to this bank requires a bus trip, but your grandmother can ride free as a senior citizen.
More important, though, this bank does not serve coffee and doughnuts. Which bank should your
grandmother select?

Approach We need to calculate the difference between the two banks’ interest payments. Bank A,
which compounds quarterly, will pay one-fourth of the annual interest per quarter, 0.05/4 = 0.0125,
and there will be 20 compounding periods over the five-year investment horizon (5 years X 4 quarters
per year = 20 quarters). The time line for quarterly compounding is as follows:

0 1 2 3 19 20 Quarter
L S%M4 | | | /\/ | |
-$10,000 FV,,=?

Bank B, which compounds daily, has 365 compounding periods per year. Thus, the daily interest
rate is 0.000137 (0.05/365 = 0.000137), and there are 1,825 (5 years X 365 days per year = 1,825 days)
compounding periods. The time line for daily compounding is:

0 1 2 3 1,824 1,825 Day
| 5%/365 | | | | |

~$10,000 FV g55=?

We use Equation 5.2 to solve for the future values the investment would generate at each bank. We
then compare the two.

Solution
Bank A: FV, =PV x (1 + i/m)y™"
FV,.;, = $10,000 x (1 + 0.05/4)%
= $10,000 x (1 + 0.0125)%
= $12,820.37
Bank B: FV, =PV x (1 + i/m)™"

FV iy = $10,000 X (1 + 0.05/365)%%
=$10,000 X (1 + 0.000137)!4%
= $12,840.03

With daily compounding, the additional interest earned by your grandmother is $19.66:
$12,840.03 — $12,820.37 = $19.66

Given that the interest gained by daily compounding is less than $20, your grandmother should prob-
ably select her local bank and enjoy the daily coffee and doughnuts. (If she is on a diet, of course, she
should take the higher interest payment and walk to the other bank.)

It is worth noting that the longer the investment period, the greater the additional interest earned
from daily compounding versus quarterly compounding. For example, if $10,000 was invested for
40 years instead of five years, the additional interest would increase to $899.91. You should confirm
this by doing the calculation.

LEARNING
BY DOING
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FV_ = PV X " (5.3)

EXAMPLE 5.1 | Which Bank Offers Depositors the Best Deal?

Situation You have just received a bonus of $10,000 and are looking to deposit the money in a
bank account for five years. You investigate the annual deposit rates of several banks and collect the
following information:

Bank Compounding Frequency Annual Rate
A Annually 5.00%
B Quarterly 5.00%
C Monthly 4.80%
D Daily 4.85%

You understand that the more frequently interest is compounded in each year, the more you will have
at the end of your five-year investment horizon. To determine in which bank you should deposit your
money, you calculate how much money you will have at the end of five years at each bank. You apply
Equation 5.2 and obtain the following results. Which bank should you choose?

Bank Investment Amount Compounding Frequency Rate  Value after 5 Years

A $10,000 Annually 5.00%  $12,762.82
B $10,000 Quarterly 5.00%  $12,820.37
C $10,000 Monthly 4.80%  $12,706.41
D $10,000 Daily 4.85%  $12,744.11

Decision Without making any calculations, we can exclude Bank A from consideration because we
know that Bank B’s CD will have a higher value at the end of five years. The reason is that the CDs from
Banks A and B have the same investment amount ($10,000), maturity (five years), and annual interest
rate (5 percent); they differ only in their compounding frequency. Bank B’s quarterly compounding will
result in a higher value than Bank A’s annual compounding. Since the CDs from Banks B, C, and D
differ in both their annual rates and compounding frequencies, there is no way to determine the most
attractive among them without doing future value calculations. These calculations reveal that the CD
from Bank B will provide the highest value at the end of five years. You should choose Bank B.

DECISION
MAKING

Figure 5.10

0 . 1 2 3 9 10 Year
Li=? | | | /\/ | |
—$5,000 $20,227.79
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EXHIBIT 5.5 Tips for Using Financial Calculators

Following these tips will help you avoid problems that sometimes arise in solving time value of money problems with a financial calculator.

Use the Correct Compounding Period. Make sure that your calcu-
lator is set to compound one payment per period or per year. Because
financial calculators are often used to compute monthly payments, some
will default to monthly payments unless you indicate otherwise. You
will need to consult your calculator’s instruction manual because proce-
dures for changing settings vary by manufacturer. Most of the problems
you will work in other chapters of this book will compound annually.
Clear the Financial Register of the Calculator Before Starting.

Be sure you clear the data from the financial register before starting to
work a problem because most calculators retain information between
calculations. Since the information may be retained even when the cal-
culator is turned off, turning the calculator off and on will not solve this
problem. Check your instruction manual for the correct procedure for
clearing the financial register of your calculator.

Ensure the Signs on Cash Outflows and Inflows Are Consistent. For
certain types of calculations, you must input a negative (positive)sign

for all cash outflows and a positive (negative) sign for all cash inflows.
Otherwise, the calculator cannot make the computation, and the answer
screen will display an error message, or the answer will be incorrect.
Putting a Negative Sign on a Number. To create a number with
a negative sign, enter the number first and then press the “change
of sign key.” These keys are typically labeled “CHS” or “+/-"".

Entering an Interest Rate as a Percentage. Most financial cal-
culators require that interest rate data be entered in percentage form,
not in decimal form. For example, enter 7.125 percent as 7.125 and
not 0.07125. Unlike nonfinancial calculators, financial calculators
assume that rates are stated as percentages.

Rounding Off Numbers. Never round off any numbers until all
your calculations are complete. If you round off numbers along the
way, you can generate significant rounding errors.

Adjusting the Decimal Setting. Most calculators are set to display
two decimal places. You will find it convenient at times to display
four or more decimal places when making financial calculations,
especially when working with interest rates or present value factors.
Again, consult your instruction manual.

Having the mode correctly set to BEG or END. In finance,
most problems that you solve will involve cash payments that occur
at the end of each time period. Most calculators normally operate in
this mode, which is usually designated as “END” mode. However,
in some problems the cash payments occur at the beginning of each
period. This setting is designated as the “BEG” mode. When your
financial calculator was purchased, it was set in the END mode.
Financial calculators allow you to switch between the END and
BEG modes.
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Using Excel

Time Value of Money

Spreadsheet programs are a popular method for setting up and
solving finance and accounting problems. Throughout this book,
we will show you how to structure and calculate some problems
using the Microsoft Excel spreadsheet program. Spreadsheet pro-
grams are like your financial calculator but are especially efficient
at doing repetitive calculations. For example, once the spreadsheet
program is set up, it will allow you to make computations using
preprogrammed formulas. Thus, you can simply change any of the
input cells, and the preset formula will automatically recalculate the
answer based on the new input values. For this reason, we recom-
mend that you use formulas whenever possible.

We begin our spreadsheet applications with time value of
money calculations. As with the financial calculator approach,
there are five variables used in these calculations, and knowing

any four of them will let you calculate the fifth one. Excel includes
preset formulas for you to use. These are as follows:

Formula

= PV(RATE, NPER, PMT, FV)

= FV(RATE, NPER, PMT, PV)

= RATE(NPER, PMT, PV, FV)
Payment =PMT(RATE, NPER, PV, FV)
Number of Periods = NPER(RATE, PMT, PV, FV)

Solving for
Present Value
Future Value

Discount Rate

To enter a formula, all you have to do is type in the equal
sign, the abbreviated name of the variable you want to compute,
and an open parenthesis, and Excel will automatically prompt you
to enter the rest of the variables. Here is an example of what you
would type to compute the future value:

< A B c D E F | 1. =
1
2 Time Value of Money Calculations 2. FV
3
3.

4 |Your grandmother wants to put $10,000 into a bank savings account for five years. Bank A pays 5 percent (
5 |interest compounded quarterly, while Bank B offers 5 percent compounded daily. Which bank should your Here are a few important
6 |grandmother choose? . .
9 things to note when entering
8 |To answer the question, we need to solve for the future value. the formulas: (1) be consistent
9 ) with signs for cash inflows and
ig Problem setup and solution: outflows; (2) enter the rate of
12 Bank A Bank B Comment return as a decimal number, not
13 |Present value ($10,000) ($10,000) Value given a percentage; and (3) enter the
14 |Interest rate 0.01250 0.00014 Interest rate/# compounding periods per year
15 |Number of periods 20 1825 # years x # compounding periods per year amount of an unknown payment
16 |Future value $12,820.37 $12,840.03 See note below as zero.
17 To see how a problem is
18 ;
1o | The formula entered to calculate the future value for Bank A in cell B16 is =FV(B14, B15, 0, B13). Similarly, the St up and how the calculations
20 formula to calculate the future value for Bank B in cell C16 is =FV(C14, C15, 0, C13). Since there are no  are made using a spreadsheet,
21 payments, we enter PMT as zero. Al_so. notice that to be t_:onsistent with what we have said about cash inflows let’s return to Learning by Doing

and outflows so far, the present value is entered as a negative number. ..
22 Application 5.2.
23

PV =

FV,
1+ i
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PV =——
1+
_ $110
T 140.10
_ $110
~1.10
= $100
FV,
PV = ;
1+
Figure 5.14
1
PV=FV, X ——
1+
Figure 5.15
PV = FV,
(1 + i)
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Figure 5.16

FV,
PV = :
(14 1)
_ s
~ (1 +0.10)?
_ 8121
T 121
= $100
PV =
T (1+i0)?
PV — FVII
- (1 + l‘)n
PV = FV, X
T+ D)

Figure 5.19

PV =FV, x DF,
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| Future Value |

[ » $100 x (1 + 0.10) = $110
$100
0 5 1 Year
| 10% |
$110
$110/ (1 + 0.10) = $100 « |

| Present Value |

Comparing Future Value and Present Value Calculations

The future value and present value formulas are one and the same; the present value factor,
1/(1 + i)", is just the reciprocal of the future value factor, (1 + i)".

Figure 5.20

0 50 1 Year
| 0 |
PV =2 $40,000
Figure 5.21
0 0 1 2 Year
| 5% | |
Pv="z $40,000
Figure 5.22
(l) 15% 1I Year
PV =2 $40,000
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APPLICATION 5.3 | European Graduation Fling

Problem Suppose you plan to take a vacation to Europe when you graduate from college in two
years. If your savings account at the bank pays 6 percent, how much money do you need to set aside
today to have $8,000 when you leave for Europe?

Approach The money you need today is the present value of the amount you will need for your trip
in two years. The value of FV, is $8,000 and the interest rate is 6 percent. Using these values and the
present value equation, we can calculate how much money you must put in the bank at 6 percent to
generate $8,000. The time line is:

0 1 2 Year
| 6% | |
PV =2 $8,000

Solution

PV =FV, X #

T A+
1
=FV,X ————
X G sy
= $8,000 x
3 (1.06)2

= $8,000 x 0.889996
=$7,119.97

Thus, if you invest $7,119.97 in your savings account today, at the end of two years you will have
exactly $8,000.

LEARNING
BY DOING

Value today
(PVp) of $1 to
be received
Interest 10 years
Rate in the future
$1.00- 0% $1.00
$0.90
$0.80
;;,$O.70—
© 5% .61
© $0.60 o 306
3
S $0.50
€
2 $0.40 10% $0.39
& $0.30
15% $0.25
$0.207 20% $0.16
$0.10-
$OOO T T T T T T T T T 1
0O 1 2 3 4 5 6 7 8 9 10

Time (Years Discounted)

Present Value of $1 for Different Time Periods and Discount Rates

The higher the discount rate, the lower the present value of $1 for a given time period. Just as with
future value, the relation between the present value and time is not linear, but exponential.
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EXAMPLE 5.2 | Picking the Best Lottery Payoff Option

Situation Congratulations! You have won the $1 million lottery grand prize. You have been pre-
sented with several payout alternatives, and you have to decide which one to accept. The alternatives
are as follows:

e $1 million today
e $1.2 million lump sum in two years
e $1.5 million lump sum in five years
e $2 million lump sum in eight years
You are intrigued by the choice of collecting the prize money today or receiving double the amount
of money in the future. Which payout option should you choose?
Your cousin, a stockbroker, advises you that over the long term you should be able to earn

10 percent on an investment portfolio. Based on that rate of return, you make the following
calculations:

Alternative Future Value Present Value
Today $1 million $1 million

2 years $1.2 million $991,736

5 years $1.5 million $931,382

8 years $2 million $933,015

Decision As appealing as the higher amounts may sound, waiting for the big payout is not
worthwhile in this case. Applying the present value formula has enabled you to convert future
dollars into present, or current, dollars. Now the decision is simple—you can directly compare
the present values. Given the choices here, you should take the $1 million today.

DECISION
MAKING

Compounding

E Future
“| Value
0 o 1 2 3 4 5 Year
L 5% | | | | |
—-$10,000 $5,000 $4,000 $3,000 $2,000 $1,000

|

Present
Value

A A A I

Discounting

Future Value and Present Value Compared

Compounding converts a present value into its future value, taking
into account the time value of money. Discounting is just the
reverse—it converts future cash flows into their present value.
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Figure 5.23

20 Year

l /\/ l $1,1)00

FV, =PV x (1 + i)"
$1,000 = $90 x (1 + /)2

$1,000
1 20 —
0+D7="550

L+i <$1,000>1/20
1=
$90

i= (11111 -1
=1.1279 - 1
=0.1279, or 12.79%

APPLICATION 5.4 | Interest Rate on a Loan

Problem Greg and Joan Hubbard are getting ready to buy their first house. To help make the down
payment, Greg’s aunt offers to loan them $15,000, which can be repaid in 10 years. If Greg and Joan
borrow the money, they will have to repay Greg’s aunt the amount of $23,750. What rate of interest
would Greg and Joan be paying on the 10-year loan?

Approach In this case, the present value is the value of the loan ($15,000), and the future value
is the amount due at the end of 10 years ($23,750). To solve for the rate of interest on the loan, we
can use the future value equation, Equation 5.1. Alternatively, we can use a financial calculator to
compute the interest rate. The time line for the loan, where the $15,000 is a cash inflow to Greg and
Joan and the $23,750 is a cash outflow, is as follows:

0 . 1 2 3 9 10 Year

| /\/ | |
~$23,750

Solution Using Equation 5.1:

$15,000

FV. =PV x (1 + iy
$23,750 = $15,000 X (1 + i)'
| iy _ 323750

A+ D7 = 615,000

- ($23,750>”‘0

1=\ 515,000
i = (1.58333)10 _ |

=1.04703 - 1
= 0.04703, or 4.703%

Using a financial calculator:

Enter 10 15,000

LEARNING
BY DOING

0 223,750

Answer 4.703

G G e
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TDM = ? (5.5)

FV, =PV x (1 + g)" (5.6)

0 1 2 3 Year

20M 35M

LEARNING
BY DOING

APPLICATION 5.5 | The Growth Rate of the World’s Population

Problem Hannah, an industrial relations major, is writing a term paper and needs an estimate of
how fast the world population is growing. In her almanac, she finds that the world’s population was
an estimated 7.4 billion people as of August 2016. The United Nations estimates that the population
will reach 11.2 billion people in August 2100. Calculate the annual population growth rate implied by
these numbers. At that growth rate, what will be the world’s population in August 2030?

Approach We first find the annual rate of growth through August 2100 by applying Equation 5.6
for the 84-year period 2016-2100. For the purpose of this calculation, we can use the estimated
population of 7.4 billion people in 2016 as the present value, the estimated future population of 11.2
billion people as the future value, and 84 years as the number of compounding periods (). We want
to solve for g, which is the annual compound growth rate over the 84-year period. We can then plug
the 84-year population growth rate in Equation 5.6 and solve for the world’s population in August
2030 (FV,,). Alternatively, we can get the answer by using a financial calculator.

Solution Using Equation 5.6, we find the growth rate as follows:
FV,=PV X (1 + g)"
11.2=74x(1+g)*
151 =(1+ g%

A5H"=1+¢g
g=(1.51)" —1
=1.005 -1
=0.005, or 0.5%

The world’s population at the end of 2030 is therefore estimated to be:
FV,, =74 x (1 + 0.005)"

=74x1.072
= 7.94 billion people
Using a financial calculator:
Enter 14 0.5 —7.4 0
Answer 7.94
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APPLICATION 5.6 | Calculating Projected Earnings LEARNING

Problem IBM’s net income in 2015 was $13.36 billion. Wall Street analysts expect IBM’s earnings BY D O I N G
to increase by 6 percent per year over the next three years. Using your financial calculator, determine
what IBM’s earnings should be in three years.

Approach This problem involves the growth rate (g) of IBM’s earnings. We already know the
value of g, which is 6 percent, and we need to find the future value. Since the general compound
growth rate formula, Equation 5.6, is the same as Equation 5.1, the future value formula, we can
use the same calculator procedure we used earlier to find the future value. We enter the data on the
calculator keys as shown below, using the growth rate value for the interest rate. Then we solve for
the future value:

Solution

Enter 3 6 —-13.3 0

Answer 15.91

Summary of Key Equations

Equation  Description Formula
5.1 Future value of an n-period investment FV,=PV x (1 +1i)"
5.2 Future value with more frequent than annual compounding FV, =PV x (1 + i/m)™"
5.3 Future value with continuous compounding FV, =PV x "
Lo FV,
54 Present value of an n-period investment V = ati)
i
72
5.5 Rule of 72 TDM = —
i
5.6 Future value with general growth rate EV, =PV x (1 +g)"
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Self-Study Problems

5.1 Amit Patel is planning to invest $10,000 in a bank certificate of
deposit (CD) for five years. The CD will pay interest of 9 percent.
What is the future value of Amit’s investment?

5.2 Megan Gaumer expects to need $50,000 for a down payment
on a house in six years. How much would she have to invest today
in an account paying 7.25 percent in order to have $50,000 in six
years?

5.3 Kelly Martin has $10,000 that she can deposit into a savings ac-
count for five years. Bank A compounds interest annually, Bank B
twice a year, and Bank C quarterly. Each bank has a stated interest
rate of 4 percent. What account balance would Kelly have at the end
of the fifth year if she left all the interest paid on the deposit in each
bank?

5.4 You have an opportunity to invest $2,500 today and receive
$3,000 in three years. What would be the return on your investment if
you accepted this opportunity?

5.5 Emily Smith deposits $1,200 in her bank today.
a. If the bank pays 4 percent interest per year without compund-

ing, how much simple interest will she have earned and how
much money will she have at the end of five years?

b. How much money will she have in five years if the bank pays
compound interest with annual compounding?

¢. How much of the earnings in part b, will be interest on
interest?

Solutions to Self-Study Problems

5.1 Present value of Amit’s investment = PV = $10,000
Interest rate =i = 9%
Number of years =n =5

0
| 9%

1 2 3 4 5 Year
| | | | J

—$10,000

FVs=2?
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FV, =PV x (1 +i)"
FV5 = $10,000 x (1 + 0.09)3
= $15,386.24

5.2 Amount Megan will need in six years = FV¢ = $50,000
Number of years =n =6
Interest rate = i = 7.25%
Amount that has to be invested now = PV =?

0 1 2 3 4 5 6 Year
L 725% | | | | | J

PV =2 FV = $50,000

FV,
V = -
(I +0)"
$50,000

T (1 +0.0725)°
= $32,853.84

5.3 Present value of Kelly’s deposit = PV = $10,000
Number of years =n =15
Interest rate = i = 4%
Compound period (m):
A=1
B=2
C=4
Amount at the end of five years = FV5 =?

0 o 1 2 3 4 5 Year
L 4% | | | | J

—$10,000 FVs="?

Bank A:FV, = PV X (1 + i/m)™"
FV; = $10,000 x (1 + 0.04/1)"
=$12,166.53
Bank B: FV; = $10,000 x (1 + 0.04/2)>5
=$12,189.94
Bank C: FV, = $10,000 X (1 + 0.04/4)*5
=$12,201.90

5.4 Your investment today = PV = $2,500
Amount to be received = FV; = $3,000
Time of investment =n =3

Return on the investment =i = ?
0 . ” 1 2 3 Year
L= | |
—$2,500 $3,000

FV, =PV x (I + iy’
$3,000 = $2,500 x (1 + i)’
$3.000 _

s2.500 = (1 +D

,_<$3,000)”3 1
"= \$2,500

i=0.0627, or 6.27%

5.5 Emily’s deposit today = PV = $1,200
a. Interest rate = i = 4%
Number of years =n =5
Amount to be received = FVs=?

0 o 1 2 3 4 5 Year
L 4% | | | | |

—$1,200 FVs=?
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Future value with only simple interest

Simple interest per year = $1,200 x 0.04 = $48
Simple interest for 5 years = $48 X 5 years = $240
FV5=$1,200 + $240 = $1,440

FV5=$1,200 x (1 + 0.04)°

= $1,459.98
. Simple interest = $240

. Future value with compound interest and annual compounding

Interest on interest = $1,459.98 — $1,200 — $240 = $19.98

Discussion Questions

5.1 Explain the phrase “a dollar today is worth more than a dollar
tomorrow.”

5.2 Explain the importance of a time line.

5.3 What are the two factors to be considered in time value of money?
5.4 Explain the difference between future value and present value.
5.5 Explain the difference between compounding and discounting.
5.6 Explain how compound interest differs from simple interest.

5.7 If you were given a choice between investing in a savings account
that paid quarterly interest and one that paid monthly interest, which

Questions and Problems

Basic

5.1 Future value: Chuck Tomkovick is planning to invest $25,000
today in a mutual fund that will provide a return of 8 percent each
year. What will be the value of the investment in 10 years?

5.2 Future value: Ted Rogers is investing $7,500 in a bank CD that
pays a 6 percent annual interest. How much will the CD be worth at
the end of five years?

5.3 Future value: Your aunt is planning to invest in a bank CD that
will pay 7.5 percent interest semiannually. If she has $5,000 to invest,
how much will she have at the end of four years?

5.4 Future value: Kate Eden received a graduation present of
$2,000 that she is planning on investing in a mutual fund that earns
8.5 percent each year. How much money will she have in three years?

5.5 Future value: Your bank pays 5 percent annual interest com-
pounded semiannually on your savings account. You don’t expect to
add to the current balance of $2,700 over the next four years. How
much money can you expect to have at the end of this period?
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one should you choose if they both offered the same stated interest
rate and why?

5.8 Compound growth is exponential over time. Explain.
5.9 What is the Rule of 72?

5.10 You are planning to take a spring break trip to Cancun your
senior year. The trip is exactly two years away, but you want to be
prepared and have enough money when the time comes. Explain how
you would determine the amount of money you will have to save in
order to pay for the trip.

5.6 Future value: Your birthday is next week and instead of other
presents, your parents promised to give you $1,000 in cash. Since
you have a part-time job and, thus, don’t need the cash immediately,
you decide to invest the money in a bank CD that pays 5.2 percent,
compounded quarterly, for the next two years. How much money can
you expect to earn in this period of time?

5.7 Multiple compounding periods: Find the future value of a five-
year $100,000 investment that pays 8.75 percent and that has the fol-
lowing compounding periods:

a. Quarterly.
b. Monthly.
5.8 Growth rates: Joe Mauer, a catcher for the Minnesota Twins,
is expected to hit 15 home runs in 2018. If his home-run-hit-
ting ability is expected to grow by 12 percent every year for the

following five years, how many home runs is he expected to hit
in 2023?

c¢. Daily.

d. Continuous.



5.9 Present value: Roy Gross is considering an investment that
pays 7.6 percent, compounded annually. How much will he have
to invest today so that the investment will be worth $25,000 in
six years?

5.10 Present value: Maria Addai has been offered a future payment
of $750 two years from now. If she can earn an annual rate of 6.5
percent, compounded daily, on her investment, what should she pay
for this investment today?

5.11 Present value: Your brother has asked you for a loan and has
promised to pay you $7,750 at the end of three years. If you normally
invest to earn 6 percent per year, how much will you be willing to
lend to your brother if you view this purely as a financial transaction
(i.e., you don’t give your brother a special deal)?

5.12 Present value: Tracy Chapman is saving to buy a house in five
years. She plans to put 20 percent down at that time, and she be-
lieves that she will need $35,000 for the down payment. If Tracy can
invest in a fund that pays 9.25 percent annual interest, compounded

Intermediate

5.17 Future value: Your finance textbook sold 53,250 copies in its
first year. The publishing company expects the sales to grow at a rate
of 20 percent each year for the next three years and by 10 percent in
the fourth year. Calculate the total number of copies that the publisher
expects to sell in Years 3 and 4. Draw a time line to show the sales
level for each of the next four years.

5.18 Future value: CelebNav, Inc., had sales last year of $700,000,
and the analysts are predicting strong future performance for the
start-up, with sales growing 20 percent a year for the next three years.
After that, the sales should grow 11 percent per year for two years, at
which time the owners are planning to sell the company. What are the
projected sales for the last year before the sale?

5.19 Future value: You decide to take advantage of the current on-
line dating craze and start your own Web site. You know that you
have 450 people who will sign up immediately and, through a care-
ful marketing research and analysis, determine that membership can
grow by 27 percent in the first two years, 22 percent in Year 3, and
18 percent in Year 4. How many members do you expect to have at
the end of four years?

5.20 Multiple compounding periods: Find the future value of an
investment of $2,500 made today for the following rates and periods:

a. 6.25 percent compounded semiannually for 12 years.
b. 7.63 percent compounded quarterly for 6 years.

c¢. 8.9 percent compounded monthly for 10 years.

d. 10 percent compounded daily for 3 years.

e. 8 percent compounded continuously for 2 years.

5.21 Multiple compounding periods: Find the present value of
$3,500 under each of the following rates and periods:

a. 8.9 percent compounded monthly for five years.

b. 6.6 percent compounded quarterly for eight years.

¢. 4.3 percent compounded daily for four years.

d. 5.7 percent compounded continuously for three years.

5.22 Multiple compounding periods: Samantha plans to invest
some money so that she has $5,500 at the end of three years. Determ-
ine how much should she invest today given the following choices:

a. 4.2 percent compounded daily.
b. 4.9 percent compounded monthly.
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quarterly, how much will she have to invest today to have enough
money for the down payment?

5.13 Present value: You want to buy some bonds that will have a
value of $1,000 at the end of seven years. The bonds pay 4.5 percent
interest annually. How much should you pay for them today?

5.14 Present value: Elizabeth Sweeney wants to accumulate
$12,000 by the end of 12 years. If the annual interest rate is 7 percent
and interest compounds semiannually, how much will she have to in-
vest today to achieve her goal?

5.15 Interest rate: You are in desperate need of cash and turn to
your uncle, who has offered to lend you some money. You decide to
borrow $1,300 and agree to pay back $1,500 in two years. Alternat-
ively, you could borrow from your bank that is charging 6.5 percent
interest annually. Should you borrow from your uncle or the bank?

5.16 Number of periods: You invest $150 in a mutual fund today
that pays 9 percent interest annually. How long will it take to double
your money?

c. 5.2 percent compounded quarterly.

d. 5.4 percent compounded annually.
5.23 Time to grow: Zephyr Sales Company has sales of $1.125 mil-
lion. If the company’s management expects sales to grow 6.5 percent
annually, how long will it be before sales double? Use a financial
calculator to solve this problem.

5.24 Time to grow: You are going to deposit $850 in a bank CD
today, and you will withdraw the money only once the balance is
$1,000. If the bank pays 5 percent interest, how long will it take for
the balance to reach $1,000?

5.25 Time to grow: Neon Lights Company is a private company
with sales of $1.3 million a year. Management wants to take the com-
pany public but has to wait until the sales reach $2 million. If sales are
expected to grow 12 percent annually, when is the earliest that Neon
Lights will go public?

5.26 Time to grow: You have just inherited $550,000. You plan to
save this money and continue to live off the money that you are earn-
ing in your current job. If you can invest the money in a bond that
pays 4.6 percent interest annually, how long will it be before your
inheritance is worth $1 million?

5.27 Growth rates: Xenix Corp had sales of $353,866 in 2017.
If management expects its sales to be $476,450 in three years,
what is the rate at which the company’s sales are expected to
grow?

5.28 Growth rate: Infosys Technologies, Inc., an Indian tech-
nology company, reported net income of $419 million this year.
Analysts expect the company’s earnings to be $1.468 billion in
five years. What is the expected growth rate in the company’s
earnings?

5.29 Present value: Caroline Weslin needs to decide whether to ac-
cept a bonus of $1,820 today or wait two years and receive $2,100
then. She can invest at 6 percent. What should she do?

5.30 Present value: Congress and the President have decided to
increase the federal tax rate in an effort to reduce the budget de-
ficit. Suppose that Caroline Weslin, from problem 5.29, will pay
35 percent of her bonus to the federal government for taxes if she
accepts the bonus today and 40 percent if she receives her bonus in
two years. Will the increase in tax rates affect her decision?



Advanced

5.31 You have $2,500 that you want to invest in your class-

, ) . . ) Year Cash Flow Type Option A Option B  Option C
mate’s start-up business. You believe the business idea to be —
great and expect to get $3,700 back at the end of three years. 0 Signing Bonus $3,100,000  $4,000,000  $4,250,000
If all goes according to plan, what will be the return on your 1 Annual Salary $ 650,000 $ 825,000 $ 550,000
investment? 2 Annual Salary $ 715,000 $ 850,000 $ 625,000
5.32 Patrick Seeley has $2,400 to invest. His brother 3 Annual Salary $ 822,250 $ 925,000 $ 800,000
approached him with an investment opportunity that could 4 Annual Salary $ 975,000 $1,250,000 $ 900,000
double his money in four years. What interest rate would 3 Annual Salary $1,100,000 $1,000,000
the investment have to yield in order for Patrick’s brother to 6 Annual Salary $1.250.000

deliver on his promise?

5.33 You have $12,000 in cash. You can deposit it today in a mutual
fund earning 8.2 percent semiannually, or you can wait, enjoy some of it,
and invest $11,000 in your brother’s business in two years. Your brother
is promising you a return of at least 10 percent on your investment.
Whichever alternative you choose, you will need to cash in at the end of
10 years. Assume your brother is trustworthy and both investments carry
the same risk. Which one would yield the larger amount in 10 years?

5.34 When you were born, your parents set up a bank account in
your name with an initial investment of $5,000. You are turning 21
in a few days and will have access to all your funds. The account
was earning 7.3 percent for the first seven years, but then the rates
went down to 5.5 percent for six years. Your account then earned
8.2 percent three years in a row. Unfortunately, the next two years
you earned only 4.6 percent. Finally, as the economy recovered, the
return jumped to 7.6 percent for the last three years.

a. How much money was in your account before the rates went
down drastically at the end of Year 16?

b. How much money is in your account now, at the end of Year 21?

¢. What would be the balance now if your parents made another
deposit of $1,200 at the end of Year 7?

5.35 Jared Goff, the number 1 draft pick of the NFL Los Angeles
Rams in 2016, and his agent are evaluating three contract options.
Each option offers a signing bonus and a series of payments over
the life of the contract. Goff uses a 10.25 percent rate of return to
evaluate the contracts. Given the cash flows for each option, which
one should he choose?

Sample Test Problems

5.1 Holding all else constant, what will happen to the present value
of a future amount if you increase the discount rate? What if you
increase the number of years?

5.2 Juliette Bronson anticipates needing $500,000 to start a busi-
ness. If she can earn 4.5 percent compounded annually on her invest-
ments, how much money would Juliette have to invest today to have
$500,000 in three years?

5.3 Christopher Thompkins must decide how to invest $10,000
that he just inherited. What would be the future value of his invest-
ment after five years under each of the following three investment
opportunities?
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5.36 Surmec, Inc., reported sales of $2.1 million last year. The com-
pany’s primary business is the manufacture of nuts and bolts. Since
this is a mature industry, analysts are confident that sales will grow at
a steady rate of 7 percent per year. The company’s net income equals
23 percent of sales. Management would like to buy a new fleet of
trucks but can only do so once the net income reaches $620,000 a
year. At the end of what year will Surmec be able to buy the trucks?
What will sales and net income be in that year?

5.37 You will be graduating in two years and are thinking about your
future. You know that you will want to buy a house five years after
you graduate and that you will want to put down $60,000. As of right
now, you have $8,000 in your savings account. You are also fairly
certain that once you graduate, you can work in the family business
and earn $32,000 a year, with a 5 percent raise every year. You plan
to live with your parents for the first two years after graduation, which
will enable you to minimize your expenses and put away $10,000
each year. The next three years, you will have to live on your own as
your younger sister will be graduating from college and has already
announced her plan to move back into the family house. Thus, you
will be able to save only 13 percent of your annual salary. Assume
that you will be able to earn 7.2 percent on the savings from your
salary. At what interest rate will you need to invest the current savings
account balance in order to achieve your goal? Hint: Draw a time line
that shows all the cash flows for years O through 7. Remember, you
want to buy a house seven years from now and your first salary will
be in Year 3.

a. 6.28 percent compounded quarterly.

b. 6.20 percent compounded monthly.

c. 6.12 percent compounded continuously.
5.4 Tina DeLeon deposited $2,500 today in an account paying 6 per-
cent interest annually. What would be the simple interest earned on
this investment in five years? With annual compounding, how much
interest on interest would Tina earn in five years?
5.5 The state of Texas had 42,725 active patient care physicians in
2013 and by 2017 this number had grown to 47,663. What was the
compound annual growth rate (CAGR) in the number of active care
physicians during this period?



Solutions to Odd Problems

Chapter 5

N W =

17.

. $53,973.12
. $6,712.35
. $3,289.69
. a. $154,154.24; b. $154,637.37; c. $154,874.91;

d. $154,883.03

. $16,108.92
11.
13.
15.

$6,507.05
$734.83

7.42%; you should borrow from the bank.
92,016 copies; 101,218 copies

0
|

2 3 4 Year

1
|
53,250 63,900 7

| | |
[ [ |
101,218  copies
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19. 1,045 members

21. a. $2,246.57; b. $2,073.16; c. $2,946.96; d. $2,949.88
23. 11 years

25. 3.8 years

27. 10.42%

29. $1,868.99; since $1,868.99 is greater than $1,820, Caroline
should wait two years unless she needs the money sooner.

31. 13.96%

33. Option 1 (mutual fund): $26,803.77; Option 2 (brother’s business):
$23,579.48; you should choose the mutual fund.

5.35 Option A: $6,922,647; Option B: $6,983,894; Option C:
$7,083,096; Jared should choose Option C.

5.37 13.14%



(l) 10% 1I ? Year

—$1,000 —$1,000

|—> $1,100 = $1,000 x 1.10

> $1,210 = $1,000 x (1.10)2
Total future value $2,310

DCI:VERE Future Value of Two Cash Flows

This exhibit shows a time line for two cash flows invested in a sav-
ings account that pays 10 percent interest annually. The total amount
in the savings account after two years is $2,310, which is the sum of
the future values of the two cash flows.

10% 1| ? ? Year

—$1,000 —$1,000 —$1,000

|—> $1,100 = $1,000 x 1.10

> $1,210 = $1,000 x (1.10)2
> $1,331 = $1,000 x (1.10)3
Total future value $3,641

DGV E Future Value of Three Cash Flows

The exhibit shows a time line for an investment program with a three-year horizon. The value
of the investment at the end of three years is $3,641, the sum of the future values of the three
separate cash flows.
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FV, =PV x (1 +4) =$1,000 x (1 +0.10) =$1,000 x 1.100 = $1,100
FV, =PV x (1 + i) =$1,000 x (I + 0.10> = $1,000 x 1.210 = $1,210

FV, =PV x (1 +i)®=$1,000 x (1 + 0.10)* = $1,000 x 1.331 = $1,331
Total future value $3,641

The time line for the future value calculation in this problem looks like this:
0 8% 1 2 3 Year
1 1 1 ]
1 1 1 1
—$3,000 —$4,000 —$5,000 FV =2

FV, =PV x (1 +i) =$5000x 1.08 =$5000x 1.0800 = $ 5,400.00
FV, =PV x (1 + i)’ = $4,000 x (1.08)* = $4,000 x 1.1664 = $ 4,665.60

FV,; =PV x (1 +1i)®=$3,000 x (1.08)* = $3,000 x 1.2597 = $ 3,779.14
Total future value $13,844.74
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APPLICATION 6.1 | Bidding on a Contract to Rebuild a Bridge

Problem The firm you work for is considering bidding on a contract to rebuild an old bridge that
has reached the end of its useful life. The two-year contract will pay the firm $1,100,000 at the end
of the second year. The firm’s estimator believes that the project will require an initial expenditure of
$700,000 for equipment. The expenses for Years 1 and 2 are estimated at $150,000 per year. Because
the cash inflow of $1,100,000 at the end of the contract exceeds the total cash outflows of $1,000,000
($700,000 + $150,000 + $150,000 = $1,000,000), the estimator believes that the firm should accept
the job. Drawing on your knowledge of finance from college, you point out that the estimator’s deci-
sion process ignores the time value of money. Not fully understanding what you mean, the estimator
asks you how the time value of money should be incorporated into the decision process. Assume that
the appropriate interest rate is 8 percent.

Approach First, construct the time line for the costs in this problem, as shown here:

0 8% 1 2 Year

1 1 1
—-$700,000 -$150,000 -$150,000 FV =7

Second, use Equation 5.1 to convert each of the cash outflows into Year 2 dollars. This will make all
the cash flows comparable. Finally, compare the sum of the cash outflows, stated in Year 2 dollars, to
the $1,100,000 that you would receive under the contract in Year 2.

Solution

FV, =PV x (1 + i)* = —$700,000 x (1.08)> = —$700,000 x 1.1664 = —$ 816,480

FV, =PV x (1 +i) =-%$150,000 x 1.08 = —$150,000 x 1.0800 = —=$ 162,000

FV, =PV x (1 +i)* = —$150,000 x (1.08)° = —$150,000 x 1.0000 = —=$ 150,000

Total net future value —$1,128,480
Once the future value calculations have been made, the decision is self-evident. With all the dollars
stated as Year 2 dollars, the cash inflow (benefits) is $1,100,000 and the cash outflow (costs) is
$1,128,480. Thus, the costs exceed the benefits, and the firm’s management should reject the con-

tract. If management accepts the contract, the value of the firm will decline by $28,480 ($1,100,000 —
$1,128,480 = —$28,480).

4
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PV=FV,x l/(1+ i) =FV x 1/1.07 =$1,000x 0.9346 =3$ 934.58
PV =FV, x 1/(1 + > =FV, x 1/(1.07)*> = $1,000 x 0.8734 =$ 873.44
PV =FV,; x 1/(1 + i)* = FV; x 1/(1.07)°* = $1,000 x 0.8163 = $ 816.30
Total present value  $2,624.32

0 o 1 2 3 Year
| 7% | | |
PV =7 $1,000 $1,000 $1,000
$934.58<—,
$873.44 <«
$816.30 ¢

$2,624.32 Total present value

D GIRERS Present Value of Three Cash Flows

This exhibit shows the time line for a three-year loan with a payment of $1,000
at the end of each year and an annual interest rate of 7 percent. To calculate the
value of the loan today, we compute the present value of each of the three cash
flows and then add them up. The present value of the loan is $2,624.32.

0 10% 1 2 4  Year
L L L ]

PV =z $2,000 $3,000 $3,000 $4,000

PV=FV, x 1/(1 + i) =$2,000x 1/1.10 = $2,000 x 0.9091 = $1,818.18
PV = FV, x 1/(1 + )2 = $3,000 x 1/(1.10)2 = $3,000 X 0.8264 = $2,479.34
PV =FV,; x 1/(1 + i)®* =$3,000 x 1/(1.10)* = $3,000 x 0.7513 = $2,253.94
PV =FV, x 1/(1 + i)*=$4,000 x 1/(1.10)* = $4,000 x 0.6830 = $2,732.05
Total present value $9,283.51
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APPLICATION 6.2 | The Value of a Gift to the University

Problem Suppose that in your senior year, as part of the senior class gift campaign, you pledge
to donate to your university $1,000 per year for four years and $3,000 for the fifth year, for a total
of $7,000. Immediately after making the third payment, you decide to make a payment with a value
equal to the present value of the final two payments of your pledge because your financial situation
has improved. How much should you pay to the university if the interest rate is 6 percent?

Approach The key to understanding this problem is recognizing the need for a present value cal-
culation. Because your pledge to the university is for future cash payments, the value of the amount
you will pay for the remaining two years is worth less than the $4,000 ($1,000 + $3,000 = $4,000)
you promised. If the appropriate discount rate is 6 percent, the time line for the cash payments for the
remaining two years of the pledge is as follows:
0 6% 1 2 Year

]

1

PV =7 -$1,000 -$3,000

‘We now need only calculate the present value of the last two payments.

Solution The present value calculation for the last two payments is:

PV =CF, x I/(1 +i) =-$1,000 x 1/1.06 = -$ 943.40
PV = CF, x 1/(1 + i) = —=$3,000 x 1/(1.06)% = —$2,669.99
Total present value —$3,613.39

A payment of $3,613.39 to the university today (the end of Year 3) is a fair payment because at a
6 percent interest rate, it has precisely the same value as paying the university $1,000 at the end of
Year 4 and $3,000 at the end of Year 5. In other words, if you pay the university $3,613.39 and the
university invests that amount at 6 percent in a bank, it will be able to withdraw $1,000 in one year
and $3,000 in two years.

LEARNING
BY DOING
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APPLICATION 6.3 | Buying a Used Car—Help!

Problem For a student—or anyone else—buying a used car can be a harrowing experience. Once
you find the car you want, the next difficult decision is choosing how to pay for it—cash or a loan.
Suppose the cash price you have negotiated for the car is $5,600, but that amount will stretch your
budget for the year. The dealer says, “No problem. The car is yours for $4,000 down and payments
of $1,000 per year for the next two years. Or you can put $2,000 down and pay $2,000 per year for
two years. The choice is yours.” Which offer is the best deal if the interest rate you can earn on your
money is 8 percent?

Approach In this problem, there are three alternative streams of cash flows. We need to convert all of
the cash flows (CF,) into today’s dollars (present value) and select the alternative with the lowest present
value (price). The time line for the three alternatives, along with the cash flows for each, is as follows:

0 8% 1 2 Year
L L ]

Cash price or down payment CFy CF,

The cash flows at time zero represent the cash price of the car in the case of Alternative A and the
down payment in the cases of Alternatives B and C.

Cash Price or

Down Payment CF, CF, Total
Alternative A —$5,600 — — —-$5,600
Alternative B —$4,000 —-$1,000 —$1,000 —$6,000
Alternative C —$2,000 —-$2,000 —$2,000 —$6,000

Now we can use Equation 5.4 to find the present value of each alternative.

Solution

Alternative A:

—$5,600 x 1/(1.08)° = —$5,600.00

Alternative B:

—$4,000 x 1/(1.08)° = —$4,000.00
—$ 92593
—$ 857.34

Total —$5,783.27

—$1,000 x 1/1.08
—$1,000 x 1/(1.08)* =

Alternative C:

—$2,000 x 1/(1.08)° = —$2,000.00
—$2,000 x 1/1.08 = —$1,851.85
—$2,000 x 1/(1.08)> = —$1,714.68

Total  —$5,566.53

Once we have converted the three cash flow streams to present values, the answer is clear. Alternative C

LEARNING
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has the lowest cost, in present value terms, and is the alternative you should choose.

105




DECISION
MAKING

EXAMPLE 6.1 | The Investment Decision

Situation You are thinking of buying a business, and your investment adviser presents you with
two possibilities. Both businesses are priced at $60,000, and you have only $60,000 to invest. She has
provided you with the following annual and total cash flows for each business, along with the present
value of the cash flows discounted at 10 percent:

Cash flow ($ thousands)

Business | 2 3 Total PV at 10%
A $50 $30 $ 20 $100 $85.27
B $5 $5 $100 $110 $83.81

Which business should you acquire?

Decision At first glance, Business B may look to be the best choice because its undiscounted cash flows
for the three years total $110,000, versus $100,000 for A. However, to make the decision on the basis of
the undiscounted cash flows ignores the time value of money. By discounting the cash flows, we convert
them to current dollars, or their present values. The present value of Business A is $85,270 and that of B
is $83,810. While both of these investment opportunities are attractive, you should acquire Business A
if you only have $60,000 to invest. Business A is expected to produce more valuable cash flows for your
investment.

PVA, =

1 1 1
+ i] - [CFZ O+ ,-)2] " [CF3 “a+ i>3]

[$2 000 x 1] + [$2 000 x 1] + [$2 000 x
’ 1.08 ’ (1.08)? ’

Cle1

o
(1.08)?

= $1,851.85 + $1,714.68 + $1,587.66
= $5,154.19

PVA, =

1 1
CFX,]+ [CFX.)Z]+'--+ [CFX

1
1+ 1+ (1+i)”]
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CF 1
PVAH=7,X 1 - .
i 1+

1—1/(1+i)
i

=CF><[

PVA, = CF x

1 — Present value factor

i

PV annuity factor = 1 — Present value factor

l

PVA, = CF x PV annuity factor

Present value factor = ———
1+

_ 1

© (14 0.08)°

_ 1

~(1.08)°

1

©1.2597

= 0.7938

Figure 6.13

1 — Present value factor

PV annuity factor = -
i
_1-0.7938
© 008
=2.577
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PVA; = CF x PV annuity factor
= $2,000 x 2.577
= $5,154.00

Enter 3 8 2,000 0

Answer —-5,154.19

APPLICATION 6.4 | Computing a PV Annuity Factor

Problem Compute the PV annuity factor for 30 years at a 10 percent interest rate.

Approach First, we calculate the present value factor at 10 percent for 30 years. Then, using this
value, we calculate the PV annuity factor.

Solution

Present value factor = #
1+
1
T (1.10)®

_ 1
T 17.4494
=0.0573

Using this value, we calculate the PV annuity factor to be:

1 — Present value factor

PV annuity factor = 5
i
_ 1-0.0573
©0.10
=9.427

We worked through the tedious calculations to show where the numbers come from and how the
calculations are made. Financial analysts typically use financial calculators or spreadsheet programs
for these calculations. You might check the answer to this problem using your calculator.
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0 0.51042% 1 2 3 /\/ 360 Month
L L L L |
1 1 1 1 1
$400,000 CF,; CF, CF; CF340
Figure 6.17
Present value factor = -
1+

1

T (1.0051042)%0
1

~ 6.25160595
= 0.1599589

Figure 6.18
. 1 — Present value factor
PV annuity factor = -
l
1 -10.1599589
©0.0051042
_0.8400411
~0.0051042
= 164.578406
Figure 6.19

PVA, = CF x PV annuity factor
$400,000 = CF x 164.578406

$400,000
CF = 164.578406
CF = $2,430.45
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Enter 360 0.51042 400,000

Answer —2,430.44
APPLICATION 6.5 | What Are Your Monthly Car Payments? LEARNING
Problem You have decided to buy a new car, and the dealer’s best price is $16,000. The dealer BY D Ol N G

agrees to provide financing with a five-year auto loan at 3 percent interest. Using a financial calcula-
tor, calculate your monthly payments.

Approach All the problem data must be converted to monthly terms. The number of periods
is 60 months (5 years X 12 months per year = 60 months), and the monthly interest charge is
0.25 percent (3 percent per year/12 months per year = 0.25 percent per month). The time line
for the car purchase is as follows:

60 Month

0 025% | 2 3 /\/
L L L L |
I 1 1 1 1

$16,000 CF, CF, CF; CFgo

Having converted our data to monthly terms, we enter the following values into the calculator: N =
60 months, i = 0.25, PV = $16,000, and FV = 0 (to clear the register). Pressing the payment key
(PMT) will give us the answer.

Solution

Enter 0.25 16,000

Answer —-287.50

Note that since we entered $16,000 as a positive number (because it is a cash inflow to you), the
monthly payment of $287.50 is a negative number.

1= 1/(1 + i)
PVA, = CF x [(J”)]
1

1 — 1/(1 +0.05)°
$10,000 = CF x [ ( ) ]

0.05
$10,000 = CF x 4.329
$10,000

4.329
CF = $2,310.00 per year

CF =
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Beginning
Principal
Balance

(1)

$10,000.00
8,190.25
6,290.02
4,294.77
2,199.76

o)

abh N = ‘m
=

Interest payment =i X P,

Total Annual
Payment?

@)

$2,309.75

2,309.75
2,309.75
2,309.75
2,309.75

= 0.05 x $10,000

= $500

Interest
PaidP
(3)

$500.00

409.51
314.50
214.74
109.99

Principal
Paid
(2-(3)
(4)

$1,809.75
1,900.24
1,995.25
2,095.01
2,199.76

Ending
Principal
Balance

(1)-(4)

(5)

$8,190.25
6,290.02
4,294.77
2,199.76
0.00

aThe total annual payment is calculated using the formula for the present value of an annuity, Equation 6.1. The total
annual payment is CF in PVA,, = CF X PV annuity factor.

PInterest paid equals the beginning balance times the interest rate.

Amortization Table for a Five-Year, $10,000 Loan with an Interest Rate of 5 Percent

A loan amortization table shows how regular payments of principal and interest are applied to repay a loan. The
exhibit is an amortization table for a five-year, $10,000 loan with an interest rate of 5 percent and annual payments
of $2,309.75. Notice that the interest paid declines with each payment, while the principal paid increases.

Interest payment =i X P,

= 0.05 x $8,190.25

= $409.51
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Using Excel

Loan Amortization Table Notice that all the values in the amortization table are ob-
tained by using formulas. Once you have built an amortization
table like this one, you can change any of the input variables, such
as the loan amount or the interest rate, and all of the other numbers
will automatically be updated.

Loan amortization tables are most easily constructed using a
spreadsheet program. Here, we have reconstructed the loan amor-
tization table shown in Exhibit 6.4 using Excel.

< A [ B [C] D [E] F [G] H [1] J [K] L [ ™
1
2 Loan Amortization Table
3
4 Loan amount $10,000
5 Interest rate 0.05
6 Loan period 5
7 PMT $2,309.75
8
Total
Beginning Annual Simple Principal Ending
Year Balance Payment Interest Paid Paid Balance
1 $10,000.00 $2,309.75 $500.00 $1,809.75 $8,190.25
2 8,190.25 2,309.75 409.51 1,900.24 6,290.02
3 6,290.02 2,309.75 314.50 1,995.25 4,294.77
4 4,294.77 2,309.75 214.74 2,095.01 2,199.76
5 2,199.76 2,309.75 109.99 2,199.76 0.00

Corresponding formulas:

BESEREEREE

PMT =PMT(D5, D6, -D4)
Total

Beginning Annual Simple Principal Ending
20 | Year Balance Payment Interest Paid Paid Balance
| 21 1 =D4 =$D$7 =D10*$D$5 =F10-H10 =D10-J10
22 2 =L10 =$D$7 =D11*$D$5 =F11-H11 =D11-J11
23| 3 =L11 =$D$7 =D12*$D$5 =F12-H12 =D12-J12
24 4 =L12 =$D$7 =D13*$D$5 =F13-H13 =D13-J13
25 | 5 =L13 =$D$7 =D14*$D$5 =F14-H14 =D14-J14

26

1= 1/(1+i)
PVA,,:CFx[(,l)]
l
1= /(1 +i)°
i

$350,000 = $50,000 x

1 - 1/(1 + 0.05)"

PVA = $50.000
3 X 0.05

= $50,000 x 7.722
= $386,100
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Figure 6.26

1 —1/(1 +0.07)"°

PVA = $50,000
$ x 0.07

= $50,000 x 7.024
= $351,200

1 - 1(1 + 0.071)"

PVA = $50,000
$30.000 0.071

= $50,000 x 6.991
= $349,550

1 = 1/(1 + 0.0707)'°

PVA = $50.000
3 X 0.0707

= $50,000 x 7.001
= $350,050

1 —1/(1 +0.07073)"°
PVA = $50,000 x ( )

0.07073
= $50,000 x 7.000
= $350,000
Enter —350,000 50,000 0
Answer 7.073
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Using Excel

Calculating the Interest Rate For an Annuity

You can also solve for the interest rate using the =RATE function in Excel as illustrated below.

<> A B c D E F

1

2 N 10

3 PMT $50,000

4 PV -$350,000

5 FV $0

6

7 Interest Rate 7.073%

8 Formula =RATE(D2,D3,D4,D5)

9
LEARNING APPLICATION 6.6 | Return on Investments: Good Deal or Bad?
BY DO IN G Problem With some business opportunities you know the price of a financial contract and the

promised cash flows, and you want to calculate the interest rate or rate of return on the investment.
For example, suppose you have a chance to invest in a small business. The owner wants to borrow
$200,000 from you for five years and will make yearly payments of $60,000 at the end of each year.
Similar types of investment opportunities will pay 5 percent. Is this a good investment opportunity?

Approach First, we draw a time line for this loan:

0 ;-9 1 2 3 4 5 Year

1 1 1 1 1
—-$200,000  $60,000 $60,000 $60,000 $60,000 $60,000

To compute the rate of return on the investment, we need to compute the interest rate that equates the
initial investment of $200,000 to the present value of the promised cash flows of $60,000 per year. We can
use the trial-and-error approach with Equation 6.1, a financial calculator, or a spreadsheet program (for
example, using the RATE function in Excel) to solve this problem. Here we will use a financial calculator.

Solution The financial calculator steps are:

Enter —200,000 60,000 0

5
GLED GEED G D G

Answer 15.24

The return on this investment is 15.24 percent, well above the market interest rate of 5 percent. It is
a good investment opportunity.
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DECISION
MAKING

EXAMPLE 6.2 | The Pizza Dough Machine

Situation As the owner of a pizza parlor, you are considering whether to buy a fully automated
pizza dough preparation machine. Your staft is wildly supportive of the purchase because it would
eliminate a tedious part of their work. Your accountant provides you with the following information:

e The cost, including shipping, for the pizza dough machine is $25,000.

e Cash savings, including labor, raw materials, and tax savings due to depreciation, are $3,500
per year for 10 years.
e The present value of the cash savings is $21,506 at a 10 percent discount rate.’

Given the above data, what should you do?

Decision As you arrive at the pizza parlor in the morning, the staff is in a festive mood because
word has leaked out that the new machine will save the shop $35,000 and only cost $25,000.

With a heavy heart, you explain that the analysis done at the water cooler by some of the staft is
incorrect. To make economic decisions involving cash flows, even for a small business such as your pizza
parlor, you cannot compare cash values from different time periods unless they are adjusted for the time
value of money. The present value formula takes into account the time value of money and converts the
future cash flows into current dollars. The cost of the machine is already in current dollars.

The correct analysis is as follows: the machine costs $25,000, and the present value of the cost
savings is $21,506. Thus, the cost of the machine exceeds the benefits; the correct decision is not to buy
the new dough preparation machine.

FVA, = PVA, x (1 + i) (6.2)

—CFx[l—l]x(1+'"
= (1 + i) )

CF .
=T>< [(1+)"—1]

(1+i)”—1]

1

= CF x

1+ -1
FVA,=CF X |———

1

Future value factor — 1
= CF X

i
= CF x FV annuity factor
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0 1 2 3 4 Year
| 8% | | | |

—$1,000 —$1,000 —$1,000 $1,000.00 = $1,000 x (1.08)°

|—> $1,080.00 = $1,000 x 1.08

> $1,166.40 = $1,000 x (1.08)2
> $1,259.71 = $1,000 x (1.08)3
Total future value $4,506.11

Future Value of a Four-Year Annuity: Colnago C60 Bicycle

The exhibit shows a time line for a savings plan to buy a Colnago C60 bicycle. Under this
savings plan, $1,000 is invested at the end of each year for four years at an annual interest rate
of 8 percent. We find the value at the end of the four-year period by adding the future values of
the separate cash flows, just as in Exhibits 6.1 and 6.2.

Future value factor = (1 + )" = (1.08)* = 1.36049

Future value factor — 1 _ 1.36049 — 1
i ~0.08

FV annuity factor = = 4.5061

Figure 6.33

FVA, = CF x FVannuity factor = $1,000 X 4.5061 = $4,506.10

Enter 0 —1000

8
GLED GEED G D G

Answer 4,506.11
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pvp=F |- L 6.3)
i (I +0*
= g X [1—=0]
_CF
T
Figure 6.35
CF  $100,000
PVP = —=—"——=$1,250,000
i 0.08 $

APPLICATION 6.7 | Preferred Stock Dividends

Problem Suppose that you are the CEO of a public company and your investment banker recommends
that you issue some preferred stock at $50 per share. Similar preferred stock issues are yielding 6 percent.
What annual cash dividend does the firm need to offer to be competitive in the marketplace? In other
words, what cash dividend paid annually forever would be worth $50 with a 6 percent discount rate?

Approach As we have already mentioned, preferred stock is a type of perpetuity; thus, we can
solve this problem by applying Equation 6.3. As usual, we begin by laying out the time line for the

cash flows:
/\/ oo Year
|
1

0 g9 1 2 3 4 5 6
—t
PVP CF CF CF CF CF CF CF

r For preferred stock, PVP is the value of a share of stock, which is $50 per share. The discount rate is 6

percent. CF is the fixed-rate cash dividend, which is the unknown value. Using this information, we can
use Equation 6.3 and solve for CF.

Solution
CF
PVP = T
CF=PVP x i
= $50 x 0.06

The annual dividend on the preferred stock would be $3 per share.

LEARNING
BY DOING
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A.  Ordinary Annuity

With an ordinary annuity, the first cash flow occurs
at the end of the first year.

— O

S I S B

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

$1,000/1.08 = $9264—|

$1,000/(1.08)2 = $857 <

$1,000/(1.08)3 = $794 <

$1,000/(1.08)4 = $735«
Total PV = $3,312

B. Annuity Due

With an annuity due, the first cash flow occurs
at the beginning of the first year.
0

o S R S B

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

v
$1,000/(1.08)° = $1,000 [
$1,000/1.08 = $926

$1,000/(1.08)2 = $857 <
$1,000/(1.08)3 = $794 <
Total PV = $3,577

Ordinary Annuity versus Annuity Due

The difference between an ordinary annuity (part A) and an annuity due (part B) is that with an
ordinary annuity, the cash flows take place at the end of each period, while with an annuity due,
the cash flows take place at the beginning of each period. As you can see in this example, the PV
of the annuity due is larger than the PV of the ordinary annuity. The reason is that the cash flows
of the annuity due are shifted forward one year and thus are discounted less.

Annuity due value = Ordinary annuity value X (1 + i) (6.4)

Annuity due value = Ordinary annuity value X (1 + i)

= $3,312 x 1.08
= $3,577
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CF 1 >\ "
PVA, = —! [1—( +f’.> 6.5)
1+
Figure 6.37
$307,500 <1.025 50
PVA, = —— "~ x |1 - (—=
0.15 — 0.025 1.15
= $2,460,000 x 0.9968
= $2,452,128
CF
PVP = lf‘ (6.6)
Figure 6.38
CF 1+g\*
PVP = - ‘x[l-( ‘?’) ]
i—g 1+
CF,
=——Xx[1-0]
i—g
_ CF,
=,
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CF, = CF, x (1 + g)

CF, CEyx(l+g)
i-g  i-g

PVP =

_CEyx(1+g)
==
_$450,000 x (1 + 0.05)

0.18 — 0.05
= $3,634,615

PVP

Quoted interestrate |"

EAR = |1 + m -1 (6.7)
Figure 6.42
Quoted interest rate \
EAR=(1+ -1
m

3 <1 . 0.12)12 |

B 12

=(1.01)2 -1

=1.1268 — 1

=0.1268, or 12.68%
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12

= (1.0087)2 -1
=1.1091 - 1
=0.1091, or 10.91%
0.1090>1 _1

0.1040\ 12
Lender A:EAR = (1 + -

Lender B: EAR = <1 +

=1.1090 - 1
= 0.1090, or 10.90%

0.1050\*
Lender C: EAR = <l + > -1
= (1.0263)* — 1
=1.1092 — 1
=0.1092, or 10.92%

LEARNING
BY DOING

APPLICATION 6.8 | What Is the True Cost of a Loan?

Problem During a period of economic expansion, Frank Smith became financially overextended
and was forced to consolidate his debt with a loan from a consumer finance company. The consol-
idated debt provided Frank with a single loan and lower monthly payments than he had previously
been making. The loan agreement quotes an APR of 20 percent, and Frank must make monthly pay-
ments. What is the true cost of the loan?

Approach The true cost of the loan is the EAR, not the APR. Thus, we must convert the quoted
rate into the EAR, using Equation 6.7, to get the true cost of the loan.

Solution

m

(102)"
12
=(1+00167)2> -1
= (1.0167)"* — 1
=12194 -1
=0.2194, or 21.94%
The true cost of the loan is 21.94 percent, not the 20 percent APR.

Quoted interest rate \
EAR=|1+—| -1
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APR\"
EAR = <1+> -1
m

B <1 +o.2o)4 |
B 4

=(1+0.05)"-1
= 121551 — 1
=0.21551,0r 21.551%

Figure 6.45

FV, = PV x (1 + i)"
=$100 x (1 + 0.21551)>
= $100 x 1.4775
= $147.75

FV, = $100 x (1 + 0.050)®
= $100 x 1.4775
= $147.75
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Summary of Key Equations

Equation  Description Formula
CF 1
PVA, =—Xx |1 — ;
i 1+
1-1/1+1i)
. . =CFX |[————
6.1 Present value of an ordinary annuity i
1 — Present value factor
= CF X -
i
= CF X PV annuity factor
CF )
FVA,=—Xx[(1 +)" - 1]
i
1+ -1
o [2=1]
6.2 Future value of an ordinary annuity l
Future value factor — 1
= CF X -
i
= CF X FV annuity factor
. CF
6.3 Present value of a perpetuity PVP = —
i
. Annuity due value = Ordinary annuity value
6.4 Value of an annuity due ;
X (1+10)
. . CF, 1+ g\"
6.5 Present value of a growing annuity PVA, =~ X |1- -
i—g 1+
. . CF,
6.6 Present value of a growing perpetuity PVP = S
i ) Quoted interest rate \
6.7 Effective annual interest rate EAR =1+ T 1

Self-Study Problems

6.1 Kronka, Inc., is expecting cash inflows of $13,000, $11,500,
$12,750, and $9,635 over the next four years. What is the present
value of these cash flows if the appropriate discount rate is 8 percent?

6.2 Your grandfather has agreed to deposit a certain amount of money
each year into an account paying 7.25 percent annually to help you go
to graduate school. Starting next year, and for the following four years,
he plans to deposit $2,250, $8,150, $7,675, $6,125, and $12,345 into
the account. How much will you have at the end of the five years?

6.3 Mike White is planning to save up for a trip to Europe in three
years. He will need $7,500 when he is ready to make the trip. He

plans to invest the same amount at the end of each of the next three
years in an account paying 6 percent. What is the amount that he will
have to save every year to reach his goal of $7,500 in three years?

6.4 Becky Scholes has $150,000 to invest. She wants to be able to
withdraw $12,500 every year forever without using up any of her
principal. What interest rate would her investment have to earn in
order for her to be able to do so?

6.5 Dynamo Corp. is expecting annual payments of $34,225 for the
next seven years from a customer. What is the present value of this
annuity if the discount rate is 8.5 percent?
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Solutions to Self-Study Problems

6.1 The time line for Kronka’s cash flows and their present value is as follows:

0 1 2 4 Year
1 8% 1 1 1 |
1 1 1 1 1
$13,000 $11,500 $12,750 $9,635
$13,000 $11,500 $12,750  $9,635
V, = + + +
1.08 (1.08)% ~ (1.08)* = (1.08)*
= $12,037.03 + $9,859.40 + $10,121.36 + $7,082.01
= $39,099.80
6.2 The time line for your cash flows and their future value is as follows:
0 1 2 4 5 Y
Py : : : o
—$2,250 —$8,150 —$7,675 —$6,125 —$12,345

FV; = [$2,250 X (1.0725)*]+ [$8,150 X (1.0725)*] +[$7.675 X (1.0725)*] + [$6,125 X 1.0725] +$12,345
= $2,976.95 + $10,054.25 + $8,828.22 + $6,569.06 + $12,345.00
= $40,773.48
6.3 Amount Mike White will need in three years = FVA; = $7,500
Number of years =n =3
Interest rate on investment = i = 6.0%

Amount that Mike needs to invest every year = PMT = ?

0 1 2 3 Ye
: o : : L
CF=? CF=? CF=? EVA, = $7,500
(1+i)y—1
FVA, = CFx — 2~ 2
l
(1 +0.06)° — 1
7500 = CF x ) = 0
3 x 0.06
= CF x 3.1836
cp 57500
~3.1836
= $2,355.82

Mike will have to save $2,355.82 every year for the next three years.
6.4 Present value of Becky Scholes’s investment = $150,000

Amount needed annually = $12,500

This is a perpetuity.

CF
PVP = —
i
CF $12,500
l _———m_=
PVP  $150,000
i=2833%
6.5 The time line for Dynamo’s cash flows and their present value is as follows:
1 2 3 4 5 6 7 Year

0
P 85% I I I I ! I
I T T T T T T 1

PVA =2 $34,225 $34,225 $34,225 $34,225 $34,225 $34,225 $34,225

1=1/(1 +0)
i

_ $34205 % 1 — 1/(1 + 0.085)7
R 0.085

= $34,225 x 5.118514
= $175,181.14

PVA, = CF x

124



Discussion Questions

6.1 Identify the steps involved in computing the future value when you have multiple cash flows.

6.2 What is the key economic principle involved in calculating the present value or future value of multiple cash flows?

6.3 What is the difference between a perpetuity and an annuity?

6.4 Define annuity due. Would an investment be worth more if it were an ordinary annuity or an annuity due? Explain.

6.5 Raymond Bartz is trying to choose between two equally risky annuities, each paying $5,000 per year for five years.
One is an ordinary annuity, and the other is an annuity due. Which of the following statements is most correct?

a. The present value of the ordinary annuity must exceed the
present value of the annuity due, but the future value of an ordin-
ary annuity may be less than the future value of the annuity due.

b. The present value of the annuity due exceeds the present value
of the ordinary annuity, while the future value of the annuity
due is less than the future value of the ordinary annuity.

c. The present value of the annuity due exceeds the present value
of the ordinary annuity, and the future value of the annuity
due also exceeds the future value of the ordinary annuity.

d. If interest rates increase, the difference between the present
value of the ordinary annuity and the present value of the
annuity due remains the same.
6.6 Which of the following investments will have the highest future value at the end of three years? Assume that the
effective annual rate for all investments is the same.

a. You earn $3,000 at the end of three years (a total of one
payment).

b. You earn $1,000 at the end of every year for the next three
years (a total of three payments).

¢. You earn $1,000 at the beginning of every year for the next three
years (a total of three payments).

6.7 Explain whether or not each of the following statements is correct.

a. A 15-year mortgage will have larger monthly payments than
a 30-year mortgage of the same amount and same interest
rate.

b. If an investment pays 10 percent interest compounded annu-
ally, its effective annual rate will also be 10 percent.

6.8 When will the annual percentage rate (APR) be the same as the effective annual rate (EAR)?

6.9 Why is the effective annual rate (EAR) superior to the annual percentage rate (APR) in measuring the true
economic cost or return?

6.10 Suppose three investments have equal lives and multiple cash flows. A high discount rate tends to favor:
a. The investment with large cash flows early.
b. The investment with large cash flows late.
c. The investment with even cash flows.

d. None of the investments since they have equal lives.
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Questions and Problems

Basic

6.1 Future value with multiple cash flows: Konerko, Inc., manage-
ment expects the company to earn cash flows of $13,227, $15,611,
$18,970, and $19,114 over the next four years. If the company uses
an 8 percent discount rate, what is the future value of these cash flows
at the end of Year 4?

6.2 Future value with multiple cash flows: Ben Woolmer has an in-
vestment that will pay him the following cash flows over the next five
years: $2,350, $2,725, $3,128, $3,366, and $3,695. If his investments
typically earn 7.65 percent, what is the future value of the invest-
ment’s cash flows at the end of five years?

6.3 Future value with multiple cash flows: You are a freshman in
college and are planning a trip to Europe when you graduate from
college at the end of four years. You plan to save the following
amounts annually, starting today: $625, $700, $700, and $750. If you
can earn 5.75 percent annually, how much will you have at the end
of four years?

6.4 Present value with multiple cash flows: Saul Cervantes has
just purchased some equipment for his landscaping business. For this
equipment he must pay the following amounts at the end of each of
the next five years: $10,450, $8,500, $9,675, $12,500, and $11,635.
If the appropriate discount rate is 10.875 percent, what is the cost in
today’s dollars of the equipment Saul purchased today?

6.5 Present value with multiple cash flows: Jeremy Fenloch
borrowed some money from his friend and promised to repay him
$1,225, $1,350, $1,500, $1,600, and $1,600 over the next five years.
If the friend normally discounts investment cash flows at 8 percent
annually, how much did Jeremy borrow?

6.6 Present value with multiple cash flows: Biogenesis Inc. man-
agement expects the following cash flow stream over the next five
years. They discount all cash flows using a 23 percent discount rate.
What is the present value of this cash flow stream?

1 2 3 4

| 1 1 1
1 1 1 1
—$1,133,676  —$978,452 $275,455 $878,326

6.7 Present value of an ordinary annuity: An investment oppor-
tunity requires a payment of $750 for 12 years, starting a year from
today. If your required rate of return is 8 percent, what is the value of
the investment to you today?

5 Year
|

1
$1,835,444

6.8 Present value of an ordinary annuity: Dynamics Telecommu-
nications Corp. has made an investment in another company that will
guarantee it a cash flow of $22,500 each year for the next five years.
If the company uses a discount rate of 15 percent on its investments,
what is the present value of this investment?

6.9 Future value of an ordinary annuity: Robert Hobbes plans to
invest $25,000 a year at the end of each year for the next seven years
in an investment that will pay him a rate of return of 11.4 percent.
How much money will Robert have at the end of seven years?

6.10 Future value of an ordinary annuity: Cecelia Thomas is a
sales executive at a Baltimore firm. She is 25 years old and plans to in-
vest $3,000 every year in an IRA account, beginning at the end of this
year until she reaches age 65. If the IRA investment will earn 9.75 per-
cent annually, how much will she have in 40 years, when she turns 65?

6.11 Future value of an annuity due: Refer to Problem 6.10. If
Cecelia invests at the beginning of each year, how much will she have
at age 65?

6.12 Computing annuity payment: Kevin Winthrop is saving
for an Australian vacation in three years. He estimates that he will
need $5,000 to cover his airfare and all other expenses for a week-
long holiday in Australia. If he can invest his money in an S&P 500
equity index fund that is expected to earn an average annual return of
10.3 percent over the next three years, how much will he have to save
every year if he starts saving at the end of this year?

6.13 Computing annuity payment: The Elkridge Bar & Grill has a
seven-year loan of $23,500 with Bank of America. It plans to repay
the loan in seven equal installments starting today. If the rate of in-
terest is 8.4 percent, how much will each payment be?

6.14 Perpetuity: Your grandfather is retiring at the end of next year.
He would like to ensure that his heirs receive payments of $10,000
a year forever, starting when he retires. If he can earn 6.5 percent
annually, how much does your grandfather need to invest to produce
the desired cash flow?

6.15 Perpetuity: Calculate the annual cash flows for each of the fol-
lowing investments:

a. $250,000 invested at 6 percent.
b. $50,000 invested at 12 percent.
c. $100,000 invested at 10 percent.
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6.16 Effective annual interest rate: Marshall Chavez bought a Honda
Civic for $17,345. He put down $6,000 and financed the rest through
the dealer at an APR of 4.9 percent for four years. What is the effective
annual interest rate (EAR) if the loan payments are made monthly?

6.17 Effective annual interest rate: Cyclone Rentals borrowed
$15,550 from a bank for three years. If the quoted rate (APR) is
6.75 percent, and the compounding is daily, what is the effective
annual interest rate (EAR)?

Intermediate

6.19 Future value with multiple cash flows: Trigen Corp. man-
agement will invest $331,000, $616,450, $212,775, $818,400,
$1,239,644, and $1,617,848 in research and development over the
next six years. If the appropriate interest rate is 6.75 percent, what is
the future value of these investments eight years from today?

6.20 Future value with multiple cash flows: Stephanie Watson is
20 years old and plans to make the following investments beginning
next year. She will invest $3,125 in each of the next three years and
will then make investments of $3,650, $3,725, $3,875, and $4,000
over the following four years. If the investments are expected to earn
11.5 percent annually, how much will Stephanie have when she turns 30?

6.21 Present value with multiple cash flows: Carol Jenkins, a lot-
tery winner, will receive the following payments over the next seven
years. She has been approached by an investor who will pay Carol a
lump sum today for the rights to those future cash flows. If she can
invest her cash flows in a fund that will earn 10.5 percent annually,
how much should Carol require the investor to pay for the cash flows?

0 1 2 3 4 5 6

6.18 Growing perpetuity: You are evaluating a growing per-
petuity investment from a large financial services firm. The in-
vestment promises an initial payment of $20,000 at the end of
this year and subsequent payments that will grow at a rate of
3.4 percent annually. If you use a 9 percent discount rate for
investments like this, what is the present value of this growing
perpetuity?

6.26 Present value of an annuity due: Sharon Kabana has won a
state lottery and will receive a payment of $89,729.45 every year,
starting today, for the next 20 years. If she invests the proceeds at a
rate of 7.25 percent, what is the present value of the cash flows that
she will receive? Round to the nearest dollar.

6.27 Present value of an annuity due: You wrote a piece of
software that does a better job of allowing computers to net-
work than any other program designed for this purpose. A large
networking company wants to incorporate your software into its
systems and is offering to pay you $500,000 today, plus $500,000
at the end of each of the following six years, for permission to
do this. If the appropriate interest rate is 6 percent, what is the
present value of the cash flow stream that the company is offer-
ing you?
6.28 Present value of an annuity: Suppose that the networking
company in Problem 6.27 will not start paying you until the first of
the new systems that uses your software is sold in two years. What is
the present value of that annuity? Assume that the appro-

Z Year priate interest rate is still 6 percent.

1 1 1 1 1 1
$200,000 $250,000 $275,000 $300,000 $350,000 $400,000

6.22 Computing annuity payment: Gary Whitmore is a high
school sophomore. He currently has $7,500 in a savings account that
pays 5.65 percent annually. Gary plans to use his current savings plus
what he can save over the next four years to buy a car. He estimates
that the car will cost $12,000 in four years. How much money should
Gary save each year if he wants to buy the car?

6.23 Growing annuity: Modern Energy Company owns several gas
stations. Management is looking to open a new station in the western
suburbs of Baltimore. One possibility that managers at the company are
evaluating is to take over a station located at a site that has been leased
from the county. The lease, originally for 99 years, currently has 73 years
before expiration. The gas station generated a net cash flow of $92,500
last year, and the current owners expect an annual growth rate of 6.3 per-
cent. If Modern Energy uses a discount rate of 14.5 percent to evaluate
such businesses, what is the present value of this growing annuity?

6.24 Future value of annuity due: Jeremy Denham plans to save
$5,000 every year for the next eight years, starting today. At the end
of eight years, Jeremy will turn 30 years old and plans to use his
savings toward the down payment on a house. If his investment in a
mutual fund will earn him 10.3 percent annually, how much will he
have saved in eight years when he buys his house?

6.25 Present value of an annuity due: Grant Productions bor-
rowed some money from the California Finance Company at a rate of
17.5 percent for a seven-year period. The loan calls for a payment of
$1,540,862.19 each year beginning today. How much did Grant borrow?
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$55(;)000 6.29 Perpetuity: Calculate the present value of the fol-
lowing perpetuities:

a. $1,250 discounted to the present at 7 percent.
b. $7,250 discounted to the present at 6.33 percent.
c. $850 discounted to the present at 20 percent.

6.30 Effective annual interest rate: Find the effective annual in-
terest rate (EAR) for each of the following:

a. 6 percent compounded quarterly.

b. 4.99 percent compounded monthly.

c. 7.25 percent compounded semiannually.
d. 5.6 percent compounded daily.

6.31 Effective annual interest rate: Which of the following invest-
ments has the highest effective annual interest rate (EAR)?

a. A bank CD that pays 8.25 percent compounded quarterly.

b. A bank CD that pays 8.25 percent compounded monthly.

c. A bank CD that pays 8.45 percent compounded annually.

d. A bank CD that pays 8.25 percent compounded semiannually.

e. A bank CD that pays 8 percent compounded daily (on a 365-
day per year basis).

6.32 Effective annual interest rate: You are considering three
alternative investments: (1) a three-year bank CD paying 7.5 percent
compounded quarterly; (2) a three-year bank CD paying 7.3 percent
compounded monthly; and (3) a three-year bank CD paying 7.75 per-
cent compounded annually. Which investment has the highest effect-
ive annual interest rate (EAR)?



Advanced

6.33 You have been offered the opportunity to invest in a project
that is expected to provide you with the following cash flows: $4,000
in one year, $12,000 in two years, and $8,000 in three years. If the
appropriate interest rates are 6 percent for the first year, 8 percent for
the second year, and 12 percent for the third year, what is the present
value of these cash flows?

6.34 Tirade Owens, a professional athlete, currently has a contract
that will pay him a large amount in the first year of his contract and
smaller amounts thereafter. He and his agent have asked the team to
restructure the contract. The team, though reluctant, obliged. Tirade
and his agent came up with a counteroffer. What are the present val-
ues of each of the three alternatives below using a 14 percent discount
rate? Which of the three has the highest present value?

Year Current Contract Team’s Offer Counteroffer
1 $8,125,000 $4,000,000 $5,250,000
2 $3,650,000 $3,825,000 $7,550,000
3 $2,715,000 $3,850,000 $3,625,000
4 $1,822,250 $3,925,000 $2,800,000

6.35 Gary Kornig is 30 years old and wants to retire when he is 65.
So far he has saved (1) $6,950 in an IRA account in which his money
is earning 8.3 percent annually and (2) $5,000 in a money market
account in which he is earning 5.25 percent annually. Gary wants to
have $1 million when he retires. Starting next year, he plans to invest
the same amount of money every year until he retires in a mutual fund
in which he expects to earn 9 percent annually. How much will Gary
have to invest every year to achieve his savings goal?

6.36 The top prize for the state lottery is $100,000,000. You have de-
cided it is time for you to take a chance and purchase a ticket. Before
you purchase the ticket, you must decide whether to choose the cash
option or the annual payment option. If you choose the annual payment
option and win, you will receive $100,000,000 in 25 equal payments of
$4,000,000—one payment today and one payment at the end of each
of the next 24 years. If you choose the cash payment, you will receive
a one-time lump sum payment of $59,194,567.18. If you can invest the
proceeds and earn 6 percent, which option should you choose?

6.37 At what interest rate would you be indifferent between the cash
and annual payment options in Problem 6.36?

6.38 Babu Baradwaj is saving for his son’s college tuition. His son
is currently 11 years old and will begin college in seven years. Babu
has an index fund investment worth $7,500 that is earning 9.5 percent
annually. Total expenses at the University of Maryland, where his son
says he plans to go, currently total $15,000 per year but are expected
to grow at roughly 6 percent each year. Babu plans to invest in a mu-
tual fund that will earn 11 percent annually to make up the difference
between the college expenses and his current savings. In total, Babu
will make seven equal investments with the first starting today and the
last being made a year before his son begins college.

a. What will be the present value of the four years of college
expenses at the time that Babu’s son starts college? Assume a
discount rate of 5.5 percent.

b. What will the value of the index mutual fund be when his son
just starts college?

c. What is the amount that Babu will have to have saved when
his son turns 18 if Babu plans to cover all of his son’s college
expenses?

d. How much will Babu have to invest every year in order to
have enough funds to cover all his son’s expenses?

6.39 You are now 50 years old and plan to retire at age 65. You cur-
rently have a stock portfolio worth $150,000, a 401(k) retirement plan
worth $250,000, and a money market account worth $50,000. Your
stock portfolio is expected to provide annual returns of 12 percent,
your 401(k) investment will earn 9.5 percent annually, and the money
market account earns 5.25 percent, compounded monthly.

a. If you do not save another penny, what will be the total value
of your investments when you retire at age 65?

b. Assume you plan to invest $12,000 every year in your 401(k)
plan for the next 15 years (starting one year from now). How
much will your investments be worth when you retire at
age 657

c. Assume that you expect to live 25 years after you retire (un-
til age 90). Today, at age 50, you take all of your invest-
ments and place them in an account that pays 8 percent (use
the scenario from part b in which you continue saving). If
you start withdrawing funds starting at age 66, how much
can you withdraw every year (e.g., an ordinary annuity) and
leave nothing in your account after a 25th and final with-
drawal at age 90?

d. You want your current investments, which are described in the
problem statement, to support a perpetuity that starts a year
from now. How much can you withdraw each year without
touching your principal?

6.40 Trevor Diaz wants to purchase a Maserati Quattroporte sedan,
which has an invoice price of $121,737 and a total cost of $129,482.
Trevor plans to put down $20,000 and will pay the rest by taking on
a 5.75 percent five-year bank loan. What is the monthly payment on
this auto loan? Prepare an amortization table using Excel.

6.41 The Yan family is buying a new 3,500-square-foot house in
Muncie, Indiana, and will borrow $237,000 from Bank One at a rate
of 6.375 percent for 15 years. What will be their monthly loan pay-
ment? Prepare an amortization schedule using Excel.

6.42 Assume you will start working as soon as you graduate from
college. You plan to start saving for your retirement on your 25th
birthday and retire on your 65th birthday. After retirement, you ex-
pect to live at least until you are 85. You wish to be able to withdraw
$40,000 (in today’s dollars) every year from the time of your retire-
ment until you are 85 years old (i.e., for 20 years). The average infla-
tion rate is likely to be 5 percent.

a. Calculate the lump sum you need to have accumulated at age
65 to be able to draw the desired income. Assume that the
annual return on your investments is likely to be 10 percent.

b. What is the dollar amount you need to invest every year, start-
ing at age 26 and ending at age 65 (i.e., for 40 years), to reach
the target lump sum at age 65?

c. Now answer questions a. and b. assuming the rate of return to
be 8 percent per year, then again at 15 percent per year.

d. Now assume you start investing for your retirement when you
turn 30 years old and analyze the situation under rate of return
assumptions of (i) 8 percent, (ii) 10 percent, and (iii) 15 per-
cent.

e. Repeat the analysis by assuming that you start investing when
you are 35 years old.
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Sample Test Problems

6.1 Freisinger, Inc., management is expecting a new project to start
paying off, beginning at the end of next year. Cash flows are expected
to be as follows:

0 78% 1 2 4
1

5 Year
|

1 1 1 1 1
$433,676  $478,452  $475,455 $478,326  $535,444

If Freisinger can reinvest these cash flows to earn a return of
7.8 percent, what is the future value of this cash flow stream at the
end of five years? What is its present value?
6.2 Compare an annuity due with an ordinary annuity. The pay-
ments for both are made annually and are of the same dollar
amounts. The two annuities also have the same duration in years
and the same discount rate. Which of the following statements is/
are correct?

a. The present value of the ordinary annuity is greater.

b. The present value of the annuity due is greater.

c. The future value of the ordinary annuity is greater.

d. The future value of the annuity due is greater.

6.3 You plan to set up an endowment at your alma mater that will fund
$200,000 of scholarships each year indefinitely. If the principal (the
amount you donate) can be invested at 5.5 percent, compounded annu-
ally, how much do you need to donate to the university today, so that
the first scholarships can be awarded beginning one year from now?

6.4 Annalise Genric wants to open a restaurant in a historic building.
The property can be leased for 20 years but not purchased. She be-
lieves her restaurant can generate a net cash flow of $76,000 the first
year and expects an annual growth rate of 4 percent thereafter. If a
discount rate of 15 percent is used to evaluate this business, what is
the present value of the cash flows that it will generate?

6.5 A credit card offers financing at an APR of 18 percent, with
monthly compounding on outstanding charges. What is the effective
annual rate (EAR)?

6.6 Thomas Nguyen currently has $10,000 in the bank earning
interest of 6 percent per year, compounded monthly. If he needs
$25,000 to purchase a car and can save an additional $100 a month
stating at the end of this month, how long will it take him to accumu-
late the $25,000?

Appendix: Deriving the Formula for the Present Value

of an Ordinary Annuity

In this chapter we showed that the formula for a perpetuity can be obtained from the formula for the present
value of an ordinary annuity if 7 is set equal to oco. It is also possible to go the other way. In other words,
the present value of an ordinary annuity formula can be derived from the formula for a perpetuity. In fact,
this is how the annuity formula was originally obtained. To see how this was done, assume that someone
has offered to pay you $1 per year forever, beginning next year, but that, in return, you will have to pay that

person $1 per year forever, beginning in year n + 1.

The cash flows you will receive and the cash flows you will pay are represented in the following

time line:

0 1 2 3 n-1 n n+l1 n+2 Year

1 ! ! 1 1 I ! I

I 1 1 1 /\/ 1 1 1 1 L
Receive $1 $1 $1 $1 $1 $1 $§ ——p
Pay $0 $0 $0 $0 $0 $1 $1 —p

The first row of dollar values shows the cash flows for the perpetuity that you will receive. This perpetu-

ity is worth:

1 CF
PVPReceiue = $ =
1 1

The second row shows the cash flows for the perpetuity that you will pay. The present value of what you

owe is the value of a $1 perpetuity that is discounted for n years.

$1/i  CFli
(1 + iy

PVP,, = =
P+ i)

Notice that if you subtract, year by year, the cash flows you would pay from the cash flows you would

receive, you get the cash flows for an n-year annuity.

n+1 n+2 Year
1 L [

0 1 2 3 n-1
_1 ! ! !
I T T T /\/ T

Difference $1 $1 $1 $1
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Therefore, the value of the offer equals the value of an n-year annuity. Solving for the difference between
PVPy,... and PVP,, we see that this is the same as Equation 6.1.
PVA, = PVPy,isc — PVPp,,
CF CF/i
T iy
- -
i (I +1i0)"

U.S. Retail Prescription Drug Expenditures: 2000—-2015 ($ Billions)
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Stock Expected Return (%) Risk Level (%)

A 12 12
B 12 16
C 16 16

Capital appreciation P, — P, AP

CA —

Initial price P, P,

_ Cashflow CF,
"™ Initial price P,

LEARNING APPLICATION 7.1 | Calculating the Return on an Investment

BY D O | N G Problem You purchased a beat-up 1974 Datsun 240Z sports car a year ago for $1,500. Datsun is
what Nissan, the Japanese car company, was called in the 1970s. The 240Z was the first in a series of
cars that led to the Nissan 370Z that is being sold today. Recognizing that a mint-condition 240Z is
a much sought-after car, you invested $7,000 and a lot of your time fixing up the car. Last week, you
sold it to a collector for $18,000. Not counting the value of the time you spent restoring the car, what
is the total return you earned on this investment over the one-year holding period?

Approach Use Equation 7.1 to calculate the total holding period return. To calculate R; using
Equation 7.1, you must know Py, P,, and CF,. In this problem, you can assume that the $7,000 was
spent at the time you bought the car to purchase parts and materials. Therefore, your initial invest-
ment, Py, was $1,500 + $7,000 = $8,500. Since there were no other cash inflows or outflows between
the time that you bought the car and the time that you sold it, CF, equals $0.

Solution The total holding period return is:

P, — P, + CF,  $18,000 — $8,500 + $0
Ry =Res + R, = = =1.118,0or 111.8%
Toea T P, $8,500
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AP CF, AP +CF,

Ry =Ry +Ri =5+ 5 =—F5— 71
T CA 1 PO PO 1_)0 ( )
P, — P, + CF,
R =R +R=— o
P,
_ $19.00 — $16.06 + $0.00
a $16.06

=0.183, or 18.3%

P, - Py + CF, $18.00 — $16.06 + $1.00

R;=Rey + R = =
Toea P, $16.06

=0.183,0r 18.3%

E(Bonus) = (py X By) + (Pxu X Byn)
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E(Bonus) = (py X By) + (pau X Baw)
= (0.325 x $800,000) + (0.675 x $400,000) = $530,000

E(Bonus) = (0.5 X $800,000) + (0.5 X $400,000) = $600,000

E(RAsael) = 2 (pl X Rl) = (pl X Rl) + (pZ X RZ) + -+ (pn X Rn)

i=1

Y (R)
= R, +R,+ --- + R,
E(RAsset) = = n
Figure 7.10
P, —-P
Ry =Rep = P,
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Twitter Stock Price in One Year Total Return

$18.50 — $19.00

$18.50 oo = 00263, or 2.63%
$20.50 W — 0.0789, or 7.89%
$21.00 W — 0.1053, or 10.53%
$22.00 W — 0.1579, or 15.79%

4
ERryiver) = 2 (pi XR) =(p XRy) + (P2 XRy) + (p3 XR3) + (ps X Ry)

i=1
(0.3 x =0.0263) + (0.3 x 0.0789) + (0.3 x 0.1053) + (0.1 x 0.1579)
—0.00789 + 0.02367 + 0.03159 + 0.01579 = 0.0632, or 6.32%

LEARNING APPLICATION 7.2 | Calculating Expected Returns

BY D 0 | N G Problem You have just purchased 100 railroad cars that you plan to lease (rent) to a large railroad
company. Demand for shipping goods by rail has recently increased dramatically due to the rising
price of oil. You expect oil prices, which are currently at $98.81 per barrel, to reach $115.00 per bar-
rel in the next year. If this happens, railroad shipping prices will increase, thereby driving up the value
of your railroad cars as increases in demand outpace the rate at which new cars are being produced.

Given your oil price prediction, you estimate that there is a 30 percent chance that the value of
your railroad cars will increase by 15 percent, a 40 percent chance that their value will increase by
25 percent, and a 30 percent chance that their value will increase by 30 percent in the next year. In
addition to appreciation in the value of your cars, you expect to earn 10 percent on your investment
over the next year (after expenses) from leasing the railroad cars. What total return do you expect to
earn on your railroad car investment over the next year?
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Approach Use Equation 7.1 first to calculate the total return that you would earn under each of the
three possible outcomes. Next use these total return values, along with the associated probabilities, in
Equation 7.2 to calculate the expected total return.

Solution To calculate the total returns using Equation 7.1,

Ry =Ry + Ry = AP + Ll
T — NCA 1= P() Po
you must recognize that AP/P, is the capital appreciation under each outcome and that CF,/P, equals
the 10 percent that you expect to receive from leasing the rail cars. The expected returns for the three
outcomes are:

Increase in Value Return
of Rail Cars in One Year from Leases Total Return
AP CF,
15% 10% Ri=—+—=0.15+0.10 =0.25, or 25%
P, P,
AP CF,
25% 10% Rr=—+4+—=0.25+0.10=0.35,0r35%
P, P,
AP CF,
30% 10% Rr = ? + Pi =0.30 + 0.10 = 0.40, or 40%
0 0

You can then use Equation 7.2 to calculate the expected return for your rail car investment:

3
E(Rpgit cars) = Z (pi XR) = (p1 X Ry + (p2 X Ry) + (p3 X Ry)

i=1

=(0.3x0.25) + (0.4 x 0.35) + (0.3 x 0.40)
=0.335,0r33.5%

Alternatively, since there is a 100 percent probability that the return from leasing the railroad cars
is 10 percent, you could have simply calculated the expected increase in value of the railroad cars:

AP
E <?> = (0.3 x0.15) + (0.4 x 0.25) + (0.3 x 0.30)

0

=0.235,0r23.5%

and added the 10 percent to arrive at the answer of 33.5 percent. Of course, this simpler approach
only works if the return from leasing is known with certainty.
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EXAMPLE 7.1 | Using Expected Values in Decision Making

Situation You are deciding whether you should advertise your pizza business on the radio or on
billboards placed on local taxicabs. For $1,000 per month, you can either buy 20 one-minute ads on
the radio or place your ad on 40 taxicabs.

There is some uncertainty regarding how many new customers will visit your restaurant after
hearing one of your radio ads. You estimate that there is a 30 percent chance that 35 people will
visit, a 45 percent chance that 50 people will visit, and a 25 percent chance that 60 people will visit.
Therefore, you expect the following number of new customers to visit your restaurant in response to
each radio ad:

E(New customers per adg,q,) = (0.30 x 35) + (0.45 X 50) + (0.25 x 60) =48

This means that you expect 20 one-minute ads to bring in 20 X 48 = 960 new customers.

Similarly, you estimate that there is a 20 percent chance you will get 20 new customers in re-
sponse to an ad placed on a taxi, a 30 percent chance you will get 30 new customers, a 30 percent
chance that you will get 40 new customers, and a 20 percent chance that you will get 50 new custom-
ers. Therefore, you expect the following number of new customers in response to each ad that you
place on a taxi:

E(New customers per adr,,;) = (0.2 X 20) + (0.3 x 30) + (0.3 x 40) + (0.2 x 50)
=35

Placing ads on 40 taxicabs is therefore expected to bring in 40 X 35 = 1,400 new customers.
Which of these two advertising options is more attractive? Is it cost-effective?

Decision You should advertise on taxicabs. For a monthly cost of $1,000, you expect to attract
1,400 new customers with taxicab advertisements but only 960 new customers if you advertise on
the radio.

The answer to the question of whether advertising on taxicabs is cost-effective depends on how
much the gross profits (profits after variable costs) of your business are increased by those 1,400 cus-
tomers. Monthly gross profits will have to increase by $1,000, or average 72 cents per new customer
($1,000/1,400 = $0.72) to cover the cost of the advertising campaign.

DECISION
MAKING

Var(Bonus) = ofyony = { puX [By— E(Bonus) |’}

+ {pau X [Byy — E(Bonus)]?}
= [0.325 x ($800,000 — $530,000)?]
+ [0.675 x ($400,000 — $530,000)?]
= 35,100,000,000 dollars®
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Ogons = (Gpomsy) /2 = (35,100,000,000 dollars?)!/> = $187,349.94

Var(R) = 0% = 3 (p: X [R, = E(R)]?) 7.3)

Figure 7.15

Z [R, —ER)]?
5, =l
O'R =

n

0.45%
0.40% -
0.35%

0.30% -

0.25%

—16 to 1o includes 68.26%
¢ >

0.20% -

Probability

0.15%

16456 10 1.645 includes 90%

|

0.10%
-1.9600 to 1.960c includes 95%

% -
0.05% /‘/ -2.5750 10 2.5756 includes 99% \’\

0.00% T - T T T T T
-4 -3 -2 -1 Mean 1 2 3

Standard Deviations

A

.

DGIEIRRAN Normal Distribution

The normal distribution is a symmetric distribution that is completely described by its mean and standard deviation. The mean is
the value that defines the center of the distribution, and the standard deviation, o, describes the dispersion of the values centered
around the mean.
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Number of Standard Deviations Fraction of
from the Mean Total Observations
1.000 68.26%
1.645 90%
1.960 95%
2.575 99%
25% —
o/ _|
20% Distribution for return on
Miami investment
2 15% (0 =2%) Distribution for
% ° return on Fresno
g investment
2 10% (0= 3%)
6 —
5% —
—"“ ...n
0% —srs T | | | | | T —a |
0% 2% 4% 6% 8% Mean 12% 14% 16% 18% 20%
=10%
Return

D GIEILE#N Standard Deviation and Width of the Normal Distribution
The larger standard deviation for the return on the Fresno investment means that the Fresno investment is riskier than the Miami
investment. The actual return for the Fresno investment is more likely to be further from its expected return.
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LEARNING
BY DOING

APPLICATION 7.3 | Understanding the Standard Deviation

Problem You are considering investing in a share of Google Inc. stock and want to evaluate how
risky this potential investment is. You know that stock returns tend to be normally distributed,
and you have calculated the expected return on Google stock to be 4.67 percent and the standard
deviation of the annual return to be 23 percent. Based on these statistics, within what range would
you expect the return on this stock to fall during the next year? Calculate this range for a 90 percent
level of confidence (that is, 90 percent of the time, the returns will fall within the specified range).

Approach Use the values in the previous table or Exhibit 7.1 to compute the range within which
Google’s stock return will fall 90 percent of the time. First, find the number of standard deviations
associated with a 90 percent level of confidence in the table or Exhibit 7.1 and then multiply this
number by the standard deviation of the annual return for Google’s stock. Then subtract the resulting
value from the expected return (mean) to obtain the lower end of the range and add it to the expected
return to obtain the upper end.

Solution From the table, you can see that we would expect the return over the next year to be within
1.645 standard deviations of the mean 90 percent of the time. Multiplying this value by the standard
deviation of Google’s stock (23 percent) yields 23 percent X 1.645 = 37.835 percent. This means that
there is a 90 percent chance that the return will be between —33.165 percent (4.67 percent — 37.835
percent = —33.165 percent) and 42.505 percent (4.67 percent + 37.835 percent = 42.505 percent).

While the expected return of 4.67 percent is relatively low, the returns on Google stock vary con-
siderably, and there is a reasonable chance that the stock return in the next year could be quite high
or quite low (even negative). As you will see shortly, this wide range of possible returns is similar to
the range we observe for typical shares in the U.S. stock market.
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Average Standard
Return  Deviation
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10 1
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DGIEIRAE Distributions of Annual Total Returns for U.S. Stocks and Bonds from 1926 to 2015

Higher standard deviations of returns have historically been associated with higher returns. For example, between 1926 and 2015, the
standard deviation of the annual returns for small stocks was higher than the standard deviations of the returns earned by other types of
securities, and the average return that investors earned from small stocks was also higher. At the other end of the spectrum, the returns
on Treasury bills had the smallest standard deviation, and Treasury bills earned the smallest average return.

Source: Data from Morningstar, 2016 SBBI Yearbook
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Monthly Returns for Apple Inc. stock and the S&P 500 Index from February 2012 through January 2017
The returns on shares of individual stocks tend to be much more volatile than the returns on portfolios of stocks, such as the

S&P 500.

$100,000 2015
Value
—— Small U.S. stocks PO
$10,000 4 — — Large U.S. stocks $26,434.04
- - = - Long-term corporate bonds $5,381.74
— -—- Long-term government bonds
$1,000 1 Intermediate-term government bonds
o — —— U.S.Treasury bills $187.78
2 $100 - -~ 1$133.25
S $94.52
$20.57
$10 ~
$1 7 \V:// N~ T T T T T T T T T T T T T T
$0 T T T T T T T T
1926 1936 1946 1956 1966 1976 1986 1996 2006 2016

Year

Cumulative Value of $1 Invested in 1926
The value of a $1 investment in stocks, small or large, grew much more rapidly than the value of a $1 investment in bonds or Treasury

bills over the 1926 to 2015 period. This graph illustrates how earning a higher rate of return over a long period of time can affect the
value of an investment portfolio. Although annual stock returns were less certain between 1926 and 2015, the returns on stock

investments were much greater.
Source: Data from Morningstar, 2016 SBBI Yearbook
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i=1
RArithmetic average = n (74)
FV, =PV x (1 + i)
$5,381.74 = $1 % (1 + i)™
i=($5381.74)1/% — 1
= 0.1002, or 10.02%

i=($1.25)2 -1
i=[(1+0.0695)(1 + 0.1695)]"/> — 1

RGeometric average = [( 1 + Rl) X (1 + R2) X e X (1 + Rn)] tn— 1 (75)
Figure 7.19
Economic Outcome Probability AMD Return Intel Return
Poor 0.2 -0.13 -0.10
Neutral 0.5 0.10 0.07
Good 0.3 0.25 0.22
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E(RAMD) = (pPoor X RPoor) + (chutral X RNcutral) + (pGood X RGood)
= (0.2 x —-0.13) + (0.5 x 0.10) + (0.3 x 0.25)
= 0.099, or 9.9%

Figure 7.21

E(Rlnlel) = (pPoor X RP()()r) + (pNeulral X RNeutral) + (pGood X RGO()d)
= (0.2 x—0.10) + (0.5 x 0.07) + (0.3 x 0.22)

=0.081, or 8.1%

O'Izim, = {Ppoor X [Reoor = E(Rawp) 1?} + {Prveutrar X [Ryewra — E(Ranp) 17}
+ {P6ood X [Roood = E(Rawp) 1°}
= [0.2x (=0.13 — 0.099)?] + [0.5 X (0.10 — 0.099)?] + [0.3 x (0.25 — 0.099)?]
=0.01733
)12 = (0.01733)"/2 = 0.13164, or 13.164 %

UR/\MD = (012{

AMD

Ok = {Ppoor X [Rpoor = EQRie) 1?} + {Preutra X [Reural = ERppe) 17}
+ {Poood X [Raood = E(Ryye) 17}
=[0.2x (=0.10 — 0.081)%] + [0.5 x (0.07 — 0.081)] + [0.3 x (0.22 — 0.081)?]
=0.01241
ox,, = (0%, )"/* = (0.01241)'/? = 0.11140, or 11.140%
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Or
;= : 7.6
V= ER) (7.6)

Figure 7.24
V= ER) - Re
o 0.13164
CViwp = e = 1.908
E(Rup) — R, 0.099 — 0.03
Ok,., 0.11140
CViet = = =2.184

E(R,u) — R, 0.081 — 0.03

ER) - R,
Sharpe Ratio = S = % (7.7)
Figure 7.26
1 E(Ruo) — Ry 0.099 — 0.03
Spp = = Rawn) = Re =0.524
CVamp OrpnD 0.13164
1 E(Rpa) — Ry 0.081 — 0.03
S = = ) R = 0.458
CVine OR 0.11140
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LEARNING
BY DOING

APPLICATION 7.4 | Calculating and Interpreting
the Sharpe Ratio

Problem You are trying to choose between two investments. The first investment, a painting
by Picasso, has an expected return of 14 percent with a standard deviation of 30 percent over the
next year. The second investment, a pair of blue suede shoes once worn by Elvis, has an expected
return of 20 percent with a standard deviation of 40 percent. The risk-free rate of interest is
3 percent. What is the Sharpe Ratio for each of these investments, and what do these ratios tell us?

Approach Use Equation 7.7 to compute the Sharpe Ratios for the two investments.

Solution The Sharpe Ratios are:

0.14 — 0.03 0.2 - 0.03
Spainting = o3 - 0367 and Sy = o4 - 0.425
The Sharpe Ratio for Elvis’s blue suede shoes is larger than the Sharpe Ratio for the painting. This
indicates that the return for each one standard deviation of risk is greater for Elvis’s shoes than for the
painting. The blue suede shoes are a better investment.

ERpononio) = XER)) + %ER,)

ERponforio) = i [x; X E(R))] (7.8)

i=1

=[x X ERD] + [x, X E(R)] + -+ + [x, X E(R,)]
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$100,000
= Y 025

T8 = $400,000
$150.000

Xp&G = XEMC = m = 0.375

ERpoutotio) = [*r5 X E(Rpp)] + [Xpgc X E(Rpeg)] + [Xeme X E(Rgyc) ]
= (0.25 x 0.045) + (0.375 x 0.075) + (0.375 x 0.090)
=0.0731,0r7.31%

APPLICATION 7.5 | Calculating the Expected Return LEARNING
for a Portfolio BY DOING

Problem You have become concerned that you have too much of your money invested in your
pizza restaurant and have decided to diversify your personal portfolio. Right now the pizza
restaurant is your only investment. To diversify, you plan to sell 45 percent of your restaurant
and invest the proceeds from the sale, in equal proportions, into a stock market index fund and
a bond market index fund. Over the next year, you expect to earn a return of 15 percent on your
remaining investment in the pizza restaurant, 12 percent on your investment in the stock market
index fund, and 8 percent on your investment in the bond market index fund. What return will
you expect from your diversified portfolio over the next year?

Approach First, calculate the fraction of your portfolio that will be invested in each type of asset
after you have diversified. Then use Equation 7.8 to calculate the expected return on the portfolio.

Solution After you have diversified, 55 percent (100 percent — 45 percent = 55 percent) of your
portfolio will be invested in your restaurant, 22.5 percent (45 percent X 0.50 = 22.5 percent) will be
invested in the stock market index fund, and 22.5 percent (45 percent X 0.50 = 22.5 percent) will be
invested in the bond market index fund. Therefore, from Equation 7.8, we know that the expected
return for your portfolio is:

E(RPonfolio) = [chsl X E(RRCSl)] + [-xSlock X E(Rsmck)] + [xBond X E(RBond)]
= (0.550 x 0.15) + (0.225 x 0.12) + (0.225 x 0.08)
=0.1275, or 12.75%

At 12.75 percent, the expected return is an average of the returns on the individual assets in your
portfolio, weighted by the fraction of your portfolio that is invested in each.
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Monthly Returns for Southwest Airlines and Wal-Mart Stock from February 2012 through January 2017
The returns on two stocks are generally different. In some periods, the return on one stock is positive, while the return on the
other is negative. Even when the returns on both are positive or negative, they are rarely exactly the same.

=x0 + x50+ 2x,x, %, , (7.9

R
2 Asset portfolio

Cov(R;, R,y) = Or,, = i {Pi X [R; = E(R))] X [R,; — E(Rz)]} (7.10)

Var(R) =k = ) {p; X [R, — E(R)]?}

i=1
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Or»
pRLZ = 6R16R7 (711)

— 42 2
= xsw"%sw + Xiyal-MarOR + 2xszWa1.Man‘7RSW Wal-Mart

RPortfolio of SW and Wal-mart ‘Wal-Mart
= (0.5)2(0.0729) + (0.5)2(0.0274) + 2(0.5)(0.5)(0.0067)
= 0.0284
ORgw, Wal-Mart _ 0.0067

= 0.149

PRow, wal-Mart — ~0.270 x 0.166

0 0
Rgw “Rwal-Mart

25%
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Monthly Return
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- ——- Wal-Mart
—15% — —— 50-50 portfolio
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Monthly Returns for Southwest Airlines and Wal-Mart Stock and for a Portfolio with 50 Percent of the

Value in Each of These Two Stocks from February 2012 through January 2017
The variation in the returns from a portfolio that consists of Southwest Airlines and Wal-Mart stock in equal proportions is
less than the variation in the returns from either of those stocks alone.
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LEARNING
BY DOING

APPLICATION 7.6 | Calculating the Variance of a Two-Asset
Portfolio

Problem You are still planning to sell 45 percent of your pizza restaurant in order to diversify your
personal portfolio. However, you have now decided to invest all of the proceeds in the stock market
index fund. After you diversify, you will have 55 percent of your wealth invested in the restaurant and
45 percent invested in the stock market index fund. You have estimated the variances of the returns
for these two investments and the covariance between their returns to be as follows:

RRestaurant = 0.0625
R i = 0.0400
Stock market index — 0.0250

OR .
Restaurant, Stock market index
A

What will be the variance and standard deviation of returns in your portfolio after you have sold the «
ownership interest in your restaurant and invested in the stock market index fund?

Approach Use Equation 7.9 to calculate the variance of the portfolio returns and then take the
square root of this value to obtain the standard deviation.

Solution The variance of the portfolio returns is:
— 32 2
Rportfolio — R Restaurant O_}zzRestauram—i_ R Stock market index R Stock market index

+ 2xResLauranl XStock market inde"GRReslauranl Stock market index

= [(0.55)% x 0.0625] + [(0.45)> x 0.0400] + (2 x 0.55 x 0.45 x 0.0250)
= 0.0394

and the standard deviation is (0.0394)!/2 = 0.1985, or 19.85 percent.

Comparing the variance of the portfolio returns of 0.0394 with the variances of the restaurant returns,
0.0625, and the stock market index fund returns, 0.0400, shows that a portfolio with two or more as-
sets can actually have a smaller variance of returns (and thus a smaller standard deviation of returns)
than any of the individual assets in the portfolio.

Total Portfolio Risk

(Standard Deviation)

40.0%

35.0% —

30.0% —

25.0% —

20.0% —

15.0% —

5.0% —

Standard deviation of the portfolio returns
Unsystematic or diversifiable risk
21.9% <
| Systematic or
10.0% — nondiversifiable risk
0.0% I T T :
1 6 11 16 21 26

Number of Assets (Securities) in the Portfolio

DGR AN Total Risk in a Portfolio as the Number of Assets Increases

The total risk of a portfolio decreases as the number of assets increases. This is because the amount
of unsystematic risk in the portfolio decreases. The diversification benefit from adding another asset
declines as the total number of assets in the portfolio increases and the unsystematic risk approaches
zero. Most of the diversification benefit can often be achieved with as few as 15 or 20 assets.
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15% .

10%1_* e

5%  -10%  —5% 5%  10%  15%

Return on General Electric Stock

-15% -
Return on S&P 500 Index

Plot of Monthly General Electric Company Stock and
S&P 500 Index Returns: February 2012 through January 2017

The monthly returns on General Electric stock are positively related to the
returns on the S&P 500 Index. In other words, the return on General Electric’s
stock tends to be higher when the return on the S&P 500 Index is higher and
lower when the return on the S&P 500 Index is lower.

15% .

Slope = Rise/Run

* o0
10% - =1.21

> &

15%  —10% s 4 5%  10%  15%

Return on General Electric Stock

-15% -
Return on S&P 500 Index

Slope of Relation between General Electric Company
Monthly Stock Returns and S&P 500 Index Returns: February 2012 through
January 2017

The line shown in the exhibit best represents the relation between the monthly
returns on General Electric stock and the returns on the S&P 500 Index. The slope
of this line, which equals 1.21, indicates that the return on General Electric stock
tends to equal about 1.21 times the return on the S&P 500 Index.
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| Figure 7.3

E(R,) = R;; + Compensation for taking risk;

| Figure 7.34

E(R,) = R + (Units of systematic risk; X Compensation per unit of systematic risk)

E(R) =Ry + AIE(R,) - Ry] (7.12)

| Figure 7.3

E(Ri) =R+ ﬂi[E(Rm) - Ry]
=0.04 + [1.5%x (0.10 = 0.04)] =0.13, 0r 13%

| Figure 7.3¢

_ AP +CF,
T — PO
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E(R) = Ryt + BE[Rm] — Ryl

ZSecurity
Market Line

™ Market Portfolio

E(Rj)

0.0 0.5 1.0 1.5 2.0
Beta

The Security Market Line

The Security Market Line (SML) is the line that shows the relation
between expected return and systematic risk, as measured by beta.
When beta equals 0 and there is no systematic risk, the expected
return equals the risk-free rate. As systematic risk (beta) increases,
the expected return increases. This is an illustration of the positive
relation between risk and return. The SML shows that it is systematic
risk that matters to investors.

APPLICATION 7.7 | Expected Returns and Systematic Risk LEARNING

Problem You are considering buying 100 shares of General Electric stock. The Yahoo Finance BY DO I N G
Web site reports that the beta for General Electric is 1.21. The risk-free rate is 4 percent, and the

market risk premium is 6 percent. What is the expected rate of return on General Electric stock

according to the CAPM?

Approach Use Equation 7.12 to calculate the expected return on General Electric stock.

Solution The expected return is:
E(Rge) = Ry + el E(R,) — Ryl
=0.04 + (1.21 X 0.06) = 0.1126, or 11.26%
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EXAMPLE 7.2 | Choosing between Two Investments DECISION

Situation You are trying to decide whether to invest in one or both of two different stocks. Stock 1 M A Kl N G
has a beta of 0.8 and an expected return of 7.0 percent. Stock 2 has a beta of 1.2 and an expected
return of 9.5 percent. You remember learning about the CAPM in school and believe that it does a
good job of telling you what the appropriate expected return should be for a given level of risk. Since
the risk-free rate is 4 percent and the market risk premium is 6 percent, the CAPM tells you that the
appropriate expected rate of return for an asset with a beta of 0.8 is 8.8 percent. The corresponding re-
turn for an asset with a beta of 1.2 is 11.2 percent. Should you invest in either or both of these stocks?

Decision You should not invest in either stock. The expected returns for both of them are below the
values predicted by the CAPM for investments with the same level of risk. In other words, both would
plot below the line in Exhibit 7.11. This implies that they are both overpriced.

Figure 7.37

E(Rn Asset portfolio) = er + /}n Asset ponfolio[E(Rm) - er]

E(Rpontolio) = Z [x; x E(R)]

i=1

=[x XER)I+ [ XER)] + -+ [x, X E(R,)]

n

B Asset portfolio — Z xXfi=x1 + Xf + X365 + - + X0, (7.13)

i=1
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ﬁPnnfolin = xFundﬁFund + xTB/}TB + xHouseﬁHouse
= (0.25 x 1.0) + (0.25 x 0.0) + (0.50 x 2.0)
=125

E(Rpontoric) = Rit + Prontoic[E(Rim) — Ry]
=0.04 + (1.25 x 0.06) = 0.115,0r 11.5%

LEARNING
BY DOING

APPLICATION 7.8 | Portfolio Risk and Expected Return

Problem You have recently become very interested in real estate. To gain some experience as a
real estate investor, you have decided to get together with nine of your friends to buy three small
cottages near campus. If you and your friends pool your money, you will have just enough to
buy the three properties. Since each investment requires the same amount of money and you will
have a 10 percent interest in each, you will effectively have one-third of your portfolio invested
in each cottage.

While the cottages cost the same, they are different distances from campus and in different
neighborhoods. You believe that this causes them to have different levels of systematic risk, and you
estimate that the betas for the individual cottages are 1.2, 1.3, and 1.5. If the risk-free rate is 4 percent
and the market risk premium is 6 percent, what will be the expected return on your real estate portfo-
lio after you make all three investments?

Approach There are two approaches that you can use to solve this problem. First, you can estimate
the expected return for each cottage using Equation 7.12 and then calculate the expected return on the
portfolio using Equation 7.8. Alternatively, you can calculate the beta for the portfolio using Equation
7.13 and then use Equation 7.12 to calculate the expected return.

Solution Using the first approach, we find that Equation 7.12 gives us the following expected
returns:

E(R) =Ry + SIER,) — Ryl
=0.04 + (1.2 X 0.06) = 0.112, or 11.2%, for cottage 1
=0.04 + (1.3 X 0.06) = 0.118, or 11.8%, for cottage 2
= 0.04 + (1.5 x 0.06) = 0.130, or 13.0%, for cottage 3
Therefore, from Equation 7.8, the expected return on the portfolio is:
ERponforio) = [ X E(R)] + [x; X E(Ry)] + [x3 X E(Ry)]
=(1/3x0.112) + (1/3 x 0.118) + (1/3 x 0.13) = 0.12, or 12.0%
Using the second approach, from Equation 7.13, the beta of the portfolio is:

Prontotio = X181 + X + x5 = (1/3)(1.2) + (1/3)(1.3) + (1/3)(1.5) = 1.33333
and from Equation 7.12, the expected return is:

E(RPorlfolio) = er + ﬂPorLfolio[E(Rm) - er]
=0.04 + (1.33333 x 0.06) = 0.120, or 12.0%
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Summary of Key Equations

Equation  Description Formula
. . P,-P, CF, AP+ CF
7.1 Total holding period return R =Rca+R; = L o S _AT+ Ch
P, P, P,
7.2 Expected return on an asset E(Rawe) = 2, (p; X R)
i=1
7.3 Variance of return on an asset Var(R) = ox = ), {pix [R, — E(R)’]}
i=1
n
7.4 Arithmetic average return l; R,
RArithmelic average =
n
7.5 Geometric (compounded) average return Raeometric average = [(1 + Ry) X (I + Ry) X --- X (1 + ROV =1
OR,
7.6 Coefficient of variation CV,; = :
E(R)
E(R) - R
7.7 Sharpe Ratio S = ER) = Ry
O,
7.8 Expected return for a portfolio ERpontorio) = 2 [% X E(R)]
i=1
7.9 Variance for a two-asset portfolio Rosse porton = X108, + X30%, + 2X,X,0%
7.10 Covariance of returns between two assets Ox,,= > {p: % [R;; — E(R)] X[Ry, — E(Ry)]}
i=1
. ORry,
7.11 Correlation between the returns on two assets PR, = :
' ORr,OR,
7.12 Expected return and systematic risk E(R) =R+ AIER,) — Ryl
7.13 Portfolio beta ﬁn Asset portfolio — Z xiﬂi

i=1

Self-Study Problems

7.1 Kaaran made a friendly wager with a colleague that involves the
result from flipping a coin. If heads comes up, Kaaran must pay her
colleague $15; otherwise, her colleague will pay Kaaran $15. What is

Kaaran’s expected cash flow, and what is the variance of that cash flow
if the coin has an equal probability of coming up heads or tails? Suppose
Kaaran’s colleague is willing to handicap the bet by paying her $20 if
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the coin toss results in tails. If everything else remains the same, what
are Kaaran’s expected cash flow and the variance of that cash flow?

7.2 You know that the price of CFI, Inc., stock will be $12 exactly
one year from today. Today the price of the stock is $11. Describe
what must happen to the price of CFI, Inc., today in order for an in-
vestor to generate a 20 percent return over the next year. Assume that
CFI does not pay dividends.

7.3 The expected value of a normal distribution of prices for a stock
is $50. If you are 90 percent sure that the price of the stock will be
between $40 and $60, then what is the variance of the stock price?

7.4 During the period from 2011 through 2015 the annual returns on
small U.S. stocks were —3.26 percent, 18.23 percent, 45.07 percent, 2.92
percent, and —3.60 percent, respectively. What would a $1 investment,
made at the beginning of 2011, have been worth at the end of 2015?
What average annual return would have been earned on this investment?

7.5 You must choose between investing in Stock A or Stock B. You have
already used CAPM to calculate the rate of return you should expect to
receive for each stock given each one’s systematic risk and decided that
the expected return for both exceeds that predicted by CAPM by the same
amount. In other words, both are equally attractive investments for a diver-
sified investor. However, since you are still in school and do not have a lot
of money, your investment portfolio is not diversified. You have decided to
invest in the stock that has the highest expected return per unit of total risk.
If the expected return and standard deviation of returns for Stock A are 10
percent and 25 percent, respectively, and the expected return and standard
deviation of returns for Stock B are 15 percent and 40 percent, respectively,
which should you choose? Assume that the risk-free rate is 5 percent.

7.6 CSB, Inc., stock has a beta of 1.35. If the expected market return
is 14.5 percent and the risk-free rate is 5.5 percent, what does CAPM
indicate the appropriate expected return for CSB stock is?

Solutions to Self-Study Problems

7.1 Part 1: E(cash flow) = (0.5 x —$15) + (0.5 x $15) =0
Cantiow = [0.5 X (=$15 — $0)?] + [0.5 x ($15 — $0)?] = 225
Part 2: E(cash flow) = (0.5 x =$15) + (0.5 x $20) = $2.50
Fniow = [0.5 X (=$15 — $2.50)2] + [0.5 X ($20 — $2.50)2] = 306.25

7.2 The expected return for CFI based on today’s stock price is ($12 — $11)/$11 = 9.09 percent, which
is lower than 20 percent. Since the stock price one year from today is fixed, the only way that you will
generate a 20 percent return is if the price of the stock drops today. Consequently, the price of the stock
today must drop to $10. It is found by solving the following: 0.2 = ($12 — x)/x, or x = $10.

7.3 Since you know that 1.645 standard deviations around the expected return captures 90 percent of the
distribution, you can set up either of the following equations:

$40 = $50 — 1.645¢

$60 = $50 + 1.645¢

and solve for 6. Doing this with either equation yields:
o = $6.079 and 6> = 36.954

7.4 The value in 2015 is:

Voois = $1 X (1 + —0.0326) x (1 + 0.1823) x (1 + 0.4507) x (1 4+ 0.0292) x (1 +—0.0360)

= $1.646

Substituting into Equation 7.4 and solving for the geometric average yields:
RGeometricaverage = [(1 + R]) X (1 + RZ) X X (1 + Rn)]l/n -1

= [$1.646]"° — 1

= 0.1048, or 10.48 per year
7.5 A comparison of the Sharpe Ratios for the two stocks will tell you which has the higher expected

return per unit of total risk.

_ERy -R; 010 - 0.05

S, = =0.20
Ok, 0.25
E(Ry) — R 0.15—0.05
S. = =025
B o 0.40

B

You should invest in Stock B because it has the highest expected return per unit of risk.

7.6 E(Rcsp) =Ry + fess[E(Ry) —Ri;] =0.055 +[1.35% (0.145 - 0.055)]=0.1765 or, 17.65%
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Discussion Questions

7.1 Suppose that you know the risk and the expected return for two
stocks. Discuss the process you might utilize to determine which of
the two stocks is a better buy. You may assume that the two stocks
will be the only assets held in your portfolio.

7.2 What s the difference between the expected rate of return and the
required rate of return? What does it mean if they are different for a
particular asset at a particular point in time?

7.3 Suppose that the standard deviation of the returns on the shares
of stock at two different companies is exactly the same. Does this
mean that the required rate of return will be the same for these two
stocks? How might the required rate of return on the stock of a third
company be greater than the required rates of return on the stocks of
the first two companies even if the standard deviation of the returns
of the third company’s stock is lower?

7.4 The correlation between Stocks A and B is 0.50, while the cor-
relation between Stocks A and C is —0.5. You already own Stock A
and are thinking of buying either Stock B or stock C. If you want your
portfolio to have the lowest possible risk, would you buy Stock B or
C? Would you expect the stock you choose to affect the return that
you earn on your portfolio?

7.5 The idea that we can know the return on a security for each pos-
sible outcome is overly simplistic. However, even though we cannot
possibly predict all possible outcomes, this fact has little bearing on
the risk-free return. Explain why.

Questions and Problems

Basic

7.1 Returns: Describe the difference between a total holding period
return and an expected return.

7.2 Expected returns: John is watching an old game show rerun on
television called Let’s Make a Deal in which the contestant chooses
a prize behind one of two curtains. Behind one of the curtains is a
gag prize worth $150, and behind the other is a round-the-world trip
worth $7,200. The producer of the game show has placed a sublim-
inal message on the curtain containing the gag prize, which makes
the probability of choosing the gag prize equal to 75 percent. What is
the expected value of the selection, and what is the standard deviation
of that selection?

7.3 Expected returns: You have chosen biology as your college
major because you would like to be a medical doctor. However, you
find that the probability of being accepted to medical school is about
10 percent. If you are accepted to medical school, then your starting
salary when you graduate will be $300,000 per year. However, if you
are not accepted, then you would choose to work in a zoo, where you
will earn $40,000 per year. Without considering the additional years
you would spend in school if you study medicine or the time value of
money, what is your expected starting salary as well as the standard
deviation of that starting salary?

7.4 Historical market: Describe the general relation between risk and
return that we observe in the historical bond and stock market data.

7.6 Which investment category included in Exhibit 7.3 has shown
the greatest degree of risk in the United States since 1926? Explain
why that makes sense in a world where the value of an asset in this in-
vestment category is likely to be more sensitive to changes in market
conditions than is the price of a corporate bond.

7.7 You are concerned about one of the investments in your fully
diversified portfolio. You just have an uneasy feeling about the CFO,
Iam Shifty, of that particular firm. You do believe, however, that the
firm makes a good product and that it is appropriately priced by the
market. Should you be concerned about the effect on your portfolio if
Shifty embezzles a portion of the firm’s cash?

7.8 The CAPM is used to price the risk (estimate the expected return) for
any asset. Our examples have focused on stocks, but we could also use
CAPM to estimate the expected rate of return for bonds. Explain why.

7.9 In recent years, investors have agreed that the market portfolio
consists of more than just a group of U.S. stocks and bonds. If you are
an investor who invests in only U.S. stocks and bonds, describe the
effects on the risk in your portfolio.

7.10 You may have heard the statement that you should not include
your home as an asset in your investment portfolio. Assume that your
house will comprise up to 75 percent of your assets in the early part
of your investment life. Evaluate the implications of omitting it when
calculating the risk of your overall investment portfolio.

7.5 Single-asset portfolios: Stocks A, B, and C have expected re-
turns of 15 percent, 15 percent, and 12 percent, respectively, while
their standard deviations are 45 percent, 30 percent, and 30 percent,
respectively. If you were considering the purchase of each of these
stocks as the only holding in your portfolio and the risk-free rate is
0 percent, which stock should you choose?

7.6 Arithmetic average: Tanner invested $1,000 in large U.S. stocks at
the beginning of 2012. This investment earned 15.98 percent in 2012,
32.41 percent in 2013, 13.69 percent in 2014, and 1.41 percent in 2015.
What return did he ea