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PART  I
LEARNING OBJECTIVES, 
SUMMARY OVERVIEW,  

AND PROBLEMS
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CHAPTER  1
THE TIME VALUE OF MONEY

PROBLEMS

 Practice Problems and Solutions: 1–20 taken from Quantitative Methods for Investment Analysis, Second Edi-
tion, by Richard A. DeFusco, CFA, Dennis W. McLeavey, CFA, Jerald E. Pinto, CFA, and David E. Runkle, 
CFA. Copyright © 2004 by CFA Institute. All other problems and solutions copyright © CFA Institute.

	 1.	 The table below gives current information on the interest rates for two two-year and two 
eight-year maturity investments. The table also gives the maturity, liquidity, and default 
risk characteristics of a new investment possibility (Investment 3). All investments prom-
ise only a single payment (a payment at maturity). Assume that premiums relating to 
inflation, liquidity, and default risk are constant across all time horizons.

Investment
Maturity 
(in Years) Liquidity Default Risk

Interest 
Rate (%)

1 2 High Low 2.0
2 2 Low Low 2.5
3 7 Low Low r3

4 8 High Low 4.0
5 8 Low High 6.5

Based on the information in the above table, address the following:
A.	 Explain the difference between the interest rates on Investment 1 and Investment 2.
B.	 Estimate the default risk premium.
C.	 Calculate upper and lower limits for the interest rate on Investment 3, r3.

	 2.	 A client has a $5 million portfolio and invests 5 percent of it in a money market fund 
projected to earn 3 percent annually. Estimate the value of this portion of his portfolio 
after seven years.
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	 3.	 A client invests $500,000 in a bond fund projected to earn 7 percent annually. Estimate 
the value of her investment after 10 years.

	 4.	 For liquidity purposes, a client keeps $100,000 in a bank account. The bank quotes a 
stated annual interest rate of 7 percent. The bank’s service representative explains that the 
stated rate is the rate one would earn if one were to cash out rather than invest the interest 
payments. How much will your client have in his account at the end of one year, assuming 
no additions or withdrawals, using the following types of compounding?
A.	 Quarterly.
B.	 Monthly.
C.	 Continuous.

	 5.	 A bank quotes a rate of 5.89 percent with an effective annual rate of 6.05 percent. Does 
the bank use annual, quarterly, or monthly compounding?

	 6.	 A bank pays a stated annual interest rate of 8 percent. What is the effective annual rate 
using the following types of compounding?
A.	 Quarterly.
B.	 Monthly.
C.	 Continuous.

	 7.	 A couple plans to set aside $20,000 per year in a conservative portfolio projected to earn 
7 percent a year. If they make their first savings contribution one year from now, how 
much will they have at the end of 20 years?

	 8.	 Two years from now, a client will receive the first of three annual payments of $20,000 
from a small business project. If she can earn 9 percent annually on her investments and 
plans to retire in six years, how much will the three business project payments be worth at 
the time of her retirement?

	 9.	 To cover the first year’s total college tuition payments for his two children, a father will 
make a $75,000 payment five years from now. How much will he need to invest today to 
meet his first tuition goal if the investment earns 6 percent annually?

	10.	 A client has agreed to invest €100,000 one year from now in a business planning to ex-
pand, and she has decided to set aside the funds today in a bank account that pays 7 per-
cent compounded quarterly. How much does she need to set aside?

11.	 A client can choose between receiving 10 annual $100,000 retirement payments, starting 
one year from today, or receiving a lump sum today. Knowing that he can invest at a rate 
of 5 percent annually, he has decided to take the lump sum. What lump sum today will 
be equivalent to the future annual payments?

12.	 A perpetual preferred stock position pays quarterly dividends of $1,000 indefinitely (for-
ever). If an investor has a required rate of return of 12 percent per year compounded quar-
terly on this type of investment, how much should he be willing to pay for this dividend 
stream?

13.	 At retirement, a client has two payment options: a 20-year annuity at €50,000 per year 
starting after one year or a lump sum of €500,000 today. If the client’s required rate of 
return on retirement fund investments is 6 percent per year, which plan has the higher 
present value and by how much?
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14.	 You are considering investing in two different instruments. The first instrument will pay 
nothing for three years, but then it will pay $20,000 per year for four years. The second 
instrument will pay $20,000 for three years and $30,000 in the fourth year. All payments 
are made at year-end. If your required rate of return on these investments is 8 percent 
annually, what should you be willing to pay for:
A.	 The first instrument?
B.	 The second instrument (use the formula for a four-year annuity)?

15.	 Suppose you plan to send your daughter to college in three years. You expect her to earn 
two-thirds of her tuition payment in scholarship money, so you estimate that your pay-
ments will be $10,000 a year for four years. To estimate whether you have set aside enough 
money, you ignore possible inflation in tuition payments and assume that you can earn 
8 percent annually on your investments. How much should you set aside now to cover 
these payments?

16.	 A client is confused about two terms on some certificate-of-deposit rates quoted at his 
bank in the United States. You explain that the stated annual interest rate is an annual 
rate that does not take into account compounding within a year. The rate his bank 
calls APY (annual percentage yield) is the effective annual rate taking into account 
compounding. The bank’s customer service representative mentioned monthly com-
pounding, with $1,000 becoming $1,061.68 at the end of a year. To prepare to explain 
the terms to your client, calculate the stated annual interest rate that the bank must be 
quoting.

17.	 A client seeking liquidity sets aside €35,000 in a bank account today. The account pays 
5 percent compounded monthly. Because the client is concerned about the fact that de-
posit insurance covers the account for only up to €100,000, calculate how many months 
it will take to reach that amount.

18.	 A client plans to send a child to college for four years starting 18 years from now. Having 
set aside money for tuition, she decides to plan for room and board also. She estimates 
these costs at $20,000 per year, payable at the beginning of each year, by the time her 
child goes to college. If she starts next year and makes 17 payments into a savings account 
paying 5 percent annually, what annual payments must she make?

19.	 A couple plans to pay their child’s college tuition for 4 years starting 18 years from now. 
The current annual cost of college is C$7,000, and they expect this cost to rise at an annu-
al rate of 5 percent. In their planning, they assume that they can earn 6 percent annually. 
How much must they put aside each year, starting next year, if they plan to make 17 equal 
payments?

20.	 You are analyzing the last five years of earnings per share data for a company. The figures 
are $4.00, $4.50, $5.00, $6.00, and $7.00. At what compound annual rate did EPS grow 
during these years?

21.	 An analyst expects that a company’s net sales will double and the company’s net income 
will triple over the next five-year period starting now. Based on the analyst’s expectations, 
which of the following best describes the expected compound annual growth?
A.	 Net sales will grow 15% annually and net income will grow 25% annually.
B.	 Net sales will grow 20% annually and net income will grow 40% annually.
C.	 Net sales will grow 25% annually and net income will grow 50% annually.
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CHAPTER  2
DISCOUNTED CASH FLOW 

APPLICATIONS

PROBLEMS

Practice Problems and Solutions: Quantitative Methods for Investment Analysis, Second Edition, 
by Richard A. DeFusco, CFA, Dennis W. McLeavey, CFA, Jerald E. Pinto, CFA, and David E. 
Runkle, CFA. Copyright © 2004 by CFA Institute.

	 1.	 Waldrup Industries is considering a proposal for a joint venture that will require an in-
vestment of C$13 million. At the end of the fifth year, Waldrup’s joint venture partner 
will buy out Waldrup’s interest for C$10 million. Waldrup’s chief financial officer has 
estimated that the appropriate discount rate for this proposal is 12 percent. The expected 
cash flows are given below.

Year Cash Flow (C$)

0 −13,000,000

1 3,000,000

2 3,000,000

3 3,000,000

4 3,000,000

5 10,000,000

A.	 Calculate this proposal’s NPV.
B.	 Make a recommendation to the CFO (chief financial officer) concerning whether 

Waldrup should enter into this joint venture.
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	 2.	 Waldrup Industries has committed to investing C$5,500,000 in a project with expected 
cash flows of C$1,000,000 at the end of Year 1, C$1,500,000 at the end of Year 4, and 
C$7,000,000 at the end of Year 5.
A.	 Demonstrate that the internal rate of return of the investment is 13.51 percent.
B.	 State how the internal rate of return of the investment would change if Waldrup’s 

opportunity cost of capital were to increase by 5 percentage points.

	 3.	 Bestfoods, Inc. is planning to spend $10 million on advertising. The company expects this 
expenditure to result in annual incremental cash flows of $1.6 million in perpetuity. The 
corporate opportunity cost of capital for this type of project is 12.5 percent.
A.	 Calculate the NPV for the planned advertising.
B.	 Calculate the internal rate of return.
C.	 Should the company go forward with the planned advertising? Explain.

	 4.	 Trilever is planning to establish a new factory overseas. The project requires an initial 
investment of $15 million. Management intends to run this factory for six years and then 
sell it to a local entity. Trilever’s finance department has estimated the following yearly 
cash flows:

Year Cash Flow ($)

0 −15,000,000

1 4,000,000

2 4,000,000

3 4,000,000

4 4,000,000

5 4,000,000

6 7,000,000

Trilever’s CFO decides that the company’s cost of capital of 19 percent is an appropriate 
hurdle rate for this project.

A.	 Calculate the internal rate of return of this project.
B.	 Make a recommendation to the CFO concerning whether to undertake this project.

	 5.	 Westcott–Smith is a privately held investment management company. Two other invest-
ment counseling companies, which want to be acquired, have contacted Westcott–Smith 
about purchasing their business. Company A’s price is £2 million. Company B’s price is 
£3 million. After analysis, Westcott–Smith estimates that Company A’s profitability is 
consistent with a perpetuity of £300,000 a year. Company B’s prospects are consistent 
with a perpetuity of £435,000 a year. Westcott–Smith has a budget that limits acquisi-
tions to a maximum purchase cost of £4 million. Its opportunity cost of capital relative to 
undertaking either project is 12 percent.
A.	 Determine which company or companies (if any) Westcott–Smith should purchase 

according to the NPV rule.
B.	 Determine which company or companies (if any) Westcott–Smith should purchase 

according to the IRR rule.
C.	 State which company or companies (if any) Westcott–Smith should purchase. Justify 

your answer.
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	 6.	 John Wilson buys 150 shares of ABM on 1 January 2012 at a price of $156.30 per share. 
A dividend of $10 per share is paid on 1 January 2013. Assume that this dividend is not 
reinvested. Also on 1 January 2013, Wilson sells 100 shares at a price of $165 per share. 
On 1 January 2014, he collects a dividend of $15 per share (on 50 shares) and sells his 
remaining 50 shares at $170 per share.
A.	 Write the formula to calculate the money-weighted rate of return on Wilson’s portfolio.
B.	 Using any method, compute the money-weighted rate of return.
C.	 Calculate the time-weighted rate of return on Wilson’s portfolio.
D.	 Describe a set of circumstances for which the money-weighted rate of return is an 

appropriate return measure for Wilson’s portfolio.
E.	 Describe a set of circumstances for which the time-weighted rate of return is an appro-

priate return measure for Wilson’s portfolio.

	 7.	 Mario Luongo and Bob Weaver both purchase the same stock for €100. One year later, 
the stock price is €110 and it pays a dividend of €5 per share. Weaver decides to buy an-
other share at €110 (he does not reinvest the €5 dividend, however). Luongo also spends 
the €5 per share dividend but does not transact in the stock. At the end of the second year, 
the stock pays a dividend of €5 per share but its price has fallen back to €100. Luongo and 
Weaver then decide to sell their entire holdings of this stock. The performance for Luongo 
and Weaver’s investments are as follows:

Luongo: Time-weighted return = 4.77 percent
Money-weighted return = 5.00 percent
Weaver: Money-weighted return = 1.63 percent

Briefly explain any similarities and differences between the performance of Luongo’s and 
Weaver’s investments.

	 8.	 A Treasury bill with a face value of $100,000 and 120 days until maturity is selling for 
$98,500.
A.	 What is the T-bill’s bank discount yield?
B.	 What is the T-bill’s money market yield?
C.	 What is the T-bill’s effective annual yield?

	 9.	 Jane Cavell has just purchased a 90-day US Treasury bill. She is familiar with yield quotes 
on German Treasury discount paper but confused about the bank discount quoting con-
vention for the US T-bill she just purchased.
A.	 Discuss three reasons why bank discount yield is not a meaningful measure of return.
B.	 Discuss the advantage of money market yield compared with bank discount yield as a 

measure of return.
C.	 Explain how the bank discount yield can be converted to an estimate of the holding 

period return Cavell can expect if she holds the T-bill to maturity.
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