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1. Ernie makes deposits of 100 at time 0, and X at time 3 .  The fund grows at a force of

interest 
2

100t
tδ = , t > 0 .

The amount of interest earned from time 3 to time 6 is X.

Calculate X.

(A) 385

(B) 485

(C) 585

(D) 685

(E) 785
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2. The production of a good requires two inputs, labor and capital.  At its current level of

daily output, a competitive firm employs 100 machine hours of capital and 200 labor

hours.  The marginal product of machine hours is 10 units.  The marginal product of labor

hours is 5 units.  The rental rate, or �price,� of capital is 20 per machine hour.

If the firm minimizes its costs, what is the hourly wage rate?

(A)   2.5

(B)   5.0

(C) 10.0

(D) 20.0

(E) 40.0
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3. Last year, a country's output increased 2.6%.  The country�s capital stock increased 4.0%

while its labor hours increased 2.0%.  The labor share of total income was 70%.

What was the country�s total factor productivity growth last year?

(A) �0.8

(B)   0.0

(C)   2.3

(D)   5.2

(E)   6.0
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4. Consider a project lasting one year.  The initial outlay is 100,000 at the beginning of the

year and the expected inflow is 120,000 at the end of the year.  The opportunity cost of

capital for the project is 20%, the borrowing rate is 8%, and the marginal tax rate is 35%.

Calculate the adjusted present value if the company borrows 54% of the project�s

required investment.

(A)   800

(B) 1260

(C) 1400

(D) 3150

(E) 3500
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5. Mike buys a perpetuity-immediate with varying annual payments.  During the first 5

years, the payment is constant and equal to 10 .  Beginning in year 6, the payments start

to increase.  For year 6 and all future years, the current year�s payment is K% larger than

the previous year�s payment.

At an annual effective interest rate of 9.2%, the perpetuity has a present value of 167.50 .

Calculate K, given K < 9.2 .

(A) 4.0

(B) 4.2

(C) 4.4

(D) 4.6

(E) 4.8
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6. A 10-year loan of 2000 is to be repaid with payments at the end of each year.

It can be repaid under the following two options:

(i) Equal annual payments at an annual effective rate of 8.07% .

(ii) Installments of 200 each year plus interest on the unpaid balance

at an annual effective rate of i .

The sum of the payments under option (i) equals the sum of the payments under

option (ii) .

Determine i .

(A) 8.75%

(B) 9.00%

(C) 9.25%

(D) 9.50%

(E) 9.75%
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7. The demand curve for Product X is steep, whereas the demand curve for Product Y is almost flat.

The supply curves for the two products are identical.  Equilibrium price and quantity are the

same for the two products.  Consider a 5% excise tax on both products.

Which of the following statements about the impact of the tax is FALSE?

(A) Equilibrium quantity will decrease less for Product X than for Product Y .

(B) Consumers face a larger price increase for Product X than for Product Y .

(C) The tax burden experienced by producers is larger for Product Y than for Product X .

(D) The government collects more taxes from Product Y than from Product X .

(E) In each market, the economic incidence of the tax would be the same if the 5%
excise tax were replaced by a 5% sales tax.
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8. A corporation is considering an investment in one of two potential projects.  Each project

requires an initial investment of 5000 .

Project X will produce cash flows of 300 at the end of each 6-month period.  The cash

flows are expected to continue forever.  The first cash flow is expected 6 months after the

initial investment.

Project Y will have a single cash flow of Z, which will be received exactly 5 years after

the initial investment.

The IRR on both projects is the same.

Calculate the profitability index on Project Y, using an annual effective interest rate of

10% .

(A)   8.5%

(B)   9.4%

(C) 10.3%

(D) 11.2%

(E) 12.1%
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9. A loan is amortized over five years with monthly payments at a nominal interest rate of

9% compounded monthly.  The first payment is 1000 and is to be paid one month from

the date of the loan.  Each succeeding monthly payment will be 2% lower than the prior

payment.

Calculate the outstanding loan balance immediately after the 40th payment is made.

(A) 6751

(B) 6889

(C) 6941

(D) 7030

(E) 7344
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10. Five self-interested colleagues are dining together at a restaurant where desserts cost 5.0

each.  If dining alone, one of the colleagues would be willing to pay 3.5 for a dessert.

Two of the colleagues would be willing to pay 4.5 for a dessert while the other two would

be willing to pay 5.5 .  The restaurant will not give individual checks, so the colleagues

have agreed to split the bill evenly.

If the five colleagues each act out of their own self-interest, how many desserts will be

ordered?

(A) 0

(B) 2

(C) 3

(D) 4

(E) 5
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11. In Country X, the effect of a one-unit increase in income is to increase consumption by

0.70 and to decrease net exports by 0.10 .  Changes in income do not affect tax payments.

What is the government expenditure multiplier in Country X?

(A) 0.91

(B) 1.43

(C) 2.50

(D) 3.33

(E) 5.00
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12. To accumulate 8000 at the end of 3n years, deposits of 98 are made at the end of each of

the first n years and 196 at the end of each of the next 2n years.

The annual effective rate of interest is i .  You are given (l + i)n = 2.0 .

Determine i .

(A) 11.25%

(B) 11.75%

(C) 12.25%

(D) 12.75%

(E) 13.25%
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13. Marvin has the following newspaper excerpt of option listings:

Strike January April Closing
Price Vol Last Vol Last Price

Pfizer
Pfizer
Philip Morris
Philip Morris

Call
Call
Put
Put

25
30
50
80

18
5

77
75

2
0.50

14
18

3
9
2

459

4
1

15
22

26
26
63
63

Assuming an option contract is for 100 shares, and no transaction costs, which of the

following is worth the most at market closing?

(A) Selling his holding of 2 Philip Morris January put contracts at a strike price of 80

(B) Selling his holding of 50 shares of Philip Morris stock

(C) Selling his holding of 30 Pfizer April call contracts at a strike price of 30

(D) Exercising his 35 Pfizer April call contracts at a strike price of 25 and instantly
selling the stock

(E) Exercising his 5000 Pfizer April call contracts at a strike price of 30 and instantly
selling the stock
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14. Firms in a particular industry purchase inputs in perfectly competitive markets and sell

their output in a perfectly competitive market.  The current market price is 3.50 per unit.

The minimum long-run average total cost is 4.00 .

Over time, what will happen to the number of firms in this industry and the equilibrium

price?

(A) The number of firms will decrease, and price will rise.

(B) The number of firms will decrease, and price will fall.

(C) The number of firms will increase, and price will rise.

(D) The number of firms will remain unchanged, but they will raise their prices.

(E) The number of firms will remain unchanged, but they will lower their costs.
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15. Which of the following will lead to a decrease in the money supply?

(A) The central bank reduces its bond portfolio.

(B) The central bank reduces reserve requirements.

(C) The central bank reduces the discount rate.

(D) The demand for currency declines.

(E) There is an exogenous increase in market interest rates.
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16. Olga buys a 5-year increasing annuity for X .

Olga will receive 2 at the end of the first month, 4 at the end of the second month, and for

each month thereafter the payment increases by 2 .

The nominal interest rate is 9% convertible quarterly.

Calculate X .

(A) 2680

(B) 2730

(C) 2780

(D) 2830

(E) 2880
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17. An investor is considering opening one of two equally risky franchises, Shop X or

Shop Y.  This investor has collected the following information:

Investment
at time zero

Expected
Sales

Probability of
Expected Sales

Expected Annual Cash
Flow beginning at time 1

high 0.6 perpetuity of 120Shop X 300 low 0.4 perpetuity of 40
high 0.5 perpetuity of 100Shop Y 200 low 0.5 perpetuity of 50

The expected net present value of investing in Shop X is 800 .

What is the expected net present value of investing in Shop Y?

(A) 550

(B) 616

(C) 682

(D) 710

(E) 738
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18. Preventing market entry is one of the key motivations behind the actions of a monopolist.

Which of the following actions by a monopolist is least likely to prevent entry?

(A) Spending considerable amounts on research and development

(B) Hiring the industry's best and brightest people

(C) Lobbying policy makers to prevent the removal of tariffs

(D) Advertising to shift the industry demand curve out

(E) Lowering the price below the monopoly price and providing

customers good quality products
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19. If there is an imbalance between supply and demand, firms might choose to adjust the

quantity produced rather than the price of the output.

When would firms most likely make this choice?

(A) When the period is short-run

(B) When output is perishable

(C) When price elasticity of demand is known precisely

(D) When consumers are informed quickly of price changes

(E) When all output is homogeneous and markets are perfectly competitive
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20. You are given the following information about the activity in two different investment

accounts:

Account K
Fund value Activity

Date before activity Deposit Withdrawal
January 1, 1999 100.0
July 1, 1999 125.0 X
October 1, 1999 110.0 2X
December 31, 1999 125.0

Account L
Fund value Activity

Date before activity Deposit Withdrawal
January 1, 1999 100.0
July 1, 1999 125.0 X
December 31, 1999 105.8

During 1999, the dollar weighted return for investment account K equals the time

weighted return for investment account L, which equals i .

Calculate i .

(A) 10%

(B) 12%

(C) 15%

(D) 18%

(E) 20%
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21. In a perfectly competitive market, the market supply and demand functions are:

Supply: P = 4Q
Demand: P = 100 � Q

where P is price and Q is quantity.

The total variable cost function (TVC) for an individual firm is:

TVC = 76q + q2

where q is the quantity produced by the firm.

What is the output for the firm?

(A)   0

(B)   2

(C)   8

(D) 20

(E) 38
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22. A firm�s market value balance sheet is as follows:

Asset Value 500 Debt 200
                                                Equity                          300
Firm Value 500 Firm Value 500

The risk-free rate of interest is 3.5%, bequity is 1.2, bdebt is 0.2, and the return on the

market portfolio is 14.4% .

Calculate the company�s cost of capital.

(A)   5.7%

(B)   7.2%

(C) 10.0%

(D) 12.2%

(E) 16.6%
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23. Suppose purchasing power parity exists between the United States and the United

Kingdom.  The current inflation rates are 3.0% in the U.S. and 5.0% in the U.K.

The current nominal exchange rate is 2.0 dollars per pound.

What is the expected exchange rate one year from now?

(A) 1.20

(B) 1.96

(C) 2.00

(D) 2.04

(E) 3.33
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24. David can receive one of the following two payment streams:

(i) 100 at time 0, 200 at time n, and 300 at time 2n 

(ii) 600 at time 10 

At an annual effective interest rate of i, the present values of the two streams are equal.

Given vn = 0.75941, determine i .

(A) 3.5%

(B) 4.0%

(C) 4.5%

(D) 5.0%

(E) 5.5%



Course 2, November 2001 26

25. A stock currently has a price of 45.00 and pays no dividends.  One year from now, there

is a 50% probability that the price of the stock will be 30.00 and 50% that it will be

greater than 40.00 .

The risk-free rate is 4% .

Calculate the price of a one-year European call option with an exercise price of 40.00 .

(A)   4.81

(B)   6.35

(C)   9.81

(D) 10.00

(E) 11.35
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26. Joe's budget line is defined by the equation y = �0.5x + 18, where y is the quantity

of meat and x is the quantity of bread.

If Joe's income increases, what will happen to the slope and the y-intercept of his

budget line?

(A) Both the slope and the y-intercept will increase.

(B) The slope will increase while the y-intercept will remain unchanged.

(C) The slope will decrease while the y-intercept will remain unchanged.

(D) The slope will remain unchanged while the y-intercept will decrease.

(E) The slope will remain unchanged while the y-intercept will increase.
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27. A man turns 40 today and wishes to provide supplemental retirement income of 3000 at

the beginning of each month starting on his 65th birthday.  Starting today, he makes

monthly contributions of X to a fund for 25 years.  The fund earns a nominal rate of 8%

compounded monthly.

Each 1000 will provide for 9.65 of income at the beginning of each month starting on his

65th birthday until the end of his life.

Calculate X.

(A) 324.73

(B) 326.89

(C) 328.12

(D) 355.45

(E) 450.65
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28. Payments are made to an account at a continuous rate of (8k + tk), where 0 10t≤ ≤  .

Interest is credited at a force of interest δt = 1
8 t+

.

After 10 years, the account is worth 20,000 .

Calculate k .

(A) 111

(B) 116

(C) 121

(D) 126

(E) 131
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29. Suppose a consumer�s income increases and, at the same time, the price of X decreases.

Further suppose that in the new situation the consumer purchases less X than before.

Which of the following must be true?

(A) X is a normal good.

(B) X is an inferior good.

(C) X is a Giffen good.

(D) X is a luxury good.

(E) X is a good for which the compensated demand curve
is steeper than the uncompensated demand curve.
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30. Nate intends to invest in two different stocks, X and Y .

Stock X has an expected return of 10% and a standard deviation of Z .

Stock Y has an expected return of 20% and a standard deviation of 1.5Z .

After investing in both stocks, the expected return on Nate�s two-stock portfolio is 12%

and the standard deviation is Z .

Calculate the correlation between the returns on Stocks X and Y .

(A) 0.50

(B) 0.53

(C) 0.56

(D) 0.60

(E) 0.63



Course 2, November 2001 32

31. You have decided to invest in two bonds.  Bond X is an n-year bond with semi-annual

coupons, while bond Y is an accumulation bond redeemable in  

2
n years.  The desired

yield rate is the same for both bonds.  You also have the following information:

Bond X

•  Par value is 1000 .

•  The ratio of the semi-annual bond rate to the desired semi-annual yield rate, r
i

,

is 1.03125 .

•  The present value of the redemption value is 381.50 .

Bond Y

•  Redemption value is the same as the redemption value of bond X .

•  Price to yield is 647.80 .

What is the price of bond X?

(A) 1019

(B) 1029

(C) 1050

(D) 1055

(E) 1072
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32. A monopoly faces the following demand and marginal cost functions:

Demand: P     = 10 � Q
Marginal Cost: MC = 3Q

where P is price, Q is quantity, and MC is marginal cost.

Now suppose the monopolist is �broken up� by a federal judge such that the marginal

cost function becomes the competitive supply function.

What will be the difference between the equilibrium price in the competitive market and

the monopoly price?

(A) 0.0

(B) 0.5

(C) 1.0

(D) 1.5

(E) 2.0
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33. A company�s common stock is currently selling for 25 per share.  All of the financial

analysts following the firm are surprised when the company unexpectedly announces that

it expects its future economic income to be lower after the next quarter.  Assume that the

stock market is semi-strongly efficient.

How should this news affect the stock price?

(A) The price should not change at all.

(B) The price should not change until the next quarter.

(C) The price should fall immediately to adjust for the

expected slowing earnings growth.

(D) The price should fall gradually over the next quarter.

(E) The price should go up following the announcement.
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34. You are given the following data from the national income and product accounts

of a country:

Account
Personal Consumption Expenditure 4.5
Gross private domestic investment 2.1
Producer�s durable equipment

and nonresidential structures 1.0
Residential structures 0.7
Changes in business inventories 0.4
Exports 1.1
Imports 0.9
Government purchases of goods and services 3.1

What is the Gross Domestic Product of this country?

(A)   9.5

(B)   9.7

(C)   9.9

(D) 11.6

(E) 12.0
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35. At time t = 0, Sebastian invests 2000 in a fund earning 8% convertible quarterly,

but payable annually.

He reinvests each interest payment in individual separate funds each earning 9%

convertible quarterly, but payable annually.

The interest payments from the separate funds are accumulated in a side fund that

guarantees an annual effective rate of 7%.

Determine the total value of all funds at t = 10 .

(A) 3649

(B) 3964

(C) 4339

(D) 4395

(E) 4485
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36. Jack has an equally weighted portfolio of stocks X and Y .  The beta of his portfolio

is 0.9 .  Jill has an equally weighted portfolio of stocks X, Y, and Z .  The beta of stock Z

is 1.2, the Treasury bill rate of return is 6%, and the expected return on the market

portfolio is 14.4% .

What is the expected risk premium on Jill�s portfolio?

(A) 6.0%

(B) 7.6%

(C) 8.4%

(D) 8.8%

(E) 10.1%
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37. A company�s dividend per share is expected to grow indefinitely at a rate of 5% per year.

Suppose the current stock price is 500 and the next annual dividend, payable one year

from now, is 10 .  Assume the opportunity cost of capital is constant.

Three investors, Alex, Bill, and Carl, each invest in the company.  Alex invests for one

year, Bill invests for two years, and Carl invests for three years.

Who expects the highest annualized rate of return?

(A) Alex

(B) Bill

(C) Carl

(D) Alex, Bill, and Carl all have the same expected rate of return.

(E) Not enough information is given here to answer the question.
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38. A competitive industry is composed of identical firms.

Which of the following statements about long-run equilibrium in the industry are true?

  I. Firms� accounting profits are equal to their opportunity costs.

 II. Firms produce the quantity at which average costs are minimized.

III. Firms produce the quantity at which marginal costs are minimized.

(A) II only

(B) I and II only

(C) I and III only

(D) II and III only

(E) I, II, and III
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39. Suppose there is a simultaneous increase in the money supply and an increase in

government purchases.

Based on the IS-LM model, what will be the effect on real output and interest rates

in the short run?

(A) Real output will decrease, and interest rates will increase.

(B) Real output will increase, and interest rates will increase.

(C) Real output will increase, and interest rates will decrease.

(D) Real output will increase, but the effect on interest rates cannot be determined.

(E) The effect on real output cannot be determined, but interest rates will increase.
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40. A company stock is currently trading at 50 .  Over the next year, this stock will either

increase in value by 10% or decrease by x%.  The risk-free rate is 4%.  The value of a

one-year European put option for this stock at an exercise price of 50 is 1.28 .

Calculate x.

(A) 0

(B) 2

(C) 4

(D) 6

(E) 8
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41. Linda consumes two goods, X and Y.  At the point of equilibrium for X, Linda's

uncompensated demand curve for X has a larger negative slope than does her

compensated demand curve for X.  At the point of equilibrium for Y, Linda's

uncompensated demand curve for Y has a positive slope while her compensated

demand curve for Y has a negative slope.

What does this information tell us about X and Y?

(A) Both X and Y are normal goods.

(B) Neither X nor Y is a normal good.

(C) X is a normal good, but Y is an inferior good.

(D) Y is a normal good, but X is an inferior good.

(E) X is a substitute good, but Y is a complementary good.
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42. A copier costs X and will have a salvage value of Y after n years.

(i) Using the straight line method, the annual depreciation expense is 1000 .

(ii) Using the sum of the years digits method, the depreciation expense in
year 3 is 800 .

(iii) Using the declining balance method, the depreciation expense is 33.125%
of the book value in the beginning of the year.

Calculate X .

(A) 4250

(B) 4500

(C) 4750

(D) 5000

(E) 5250
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43. A firm has an annual dividend yield of 7.5% and a constant dividend growth rate of 3%

per year.  It also has five-year bonds outstanding that have an annual coupon rate of 8%

and are selling at par.  The firm has a 40% marginal tax rate and a debt-to-assets ratio

of 0.30 .

Calculate the firm�s after-tax weighted average cost of capital.

(A) 6.9%

(B) 7.8%

(C) 8.8%

(D) 9.2%

(E) 9.8%



Course 2, November 2001 45

44. Which of the following statements is most consistent with the predictions of the rational

expectations model?

(A) A fully anticipated monetary policy will have no effect on either the level of real
income or the price level.

(B) In the short run, unanticipated policy might affect the aggregate price level, but
not real income.

(C) Expected and actual inflation will always differ by a constant, predictable amount.

(D) The unemployment rate will differ from the natural rate of unemployment only
when actual inflation differs from expected inflation.

(E) Monetary policy is preferred to fiscal policy for permanently changing the level of
real income.
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45. A manufacturer buys a machine for 20,000.  The manufacturer estimates that the machine

will last 15 years.  It will be depreciated using the constant percentage method with an

annual depreciation rate of 20%.

At the end of each year, the manufacturer deposits an amount into a fund that pays 6%

annually.  Each deposit is equal to the depreciation expense for that year.

How much money will the manufacturer have accumulated in the fund at the end of

15 years?

(A) 29,663

(B) 34,273

(C) 36,329

(D) 38,509

(E) 46,250
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46. Two lawyers, Smith and Jones, each practice two types of law, criminal law and divorce

law.  To prepare a brief, it takes Smith 14 hours in a criminal case and 16 hours in a

divorce case.  It takes Jones 20 hours in a criminal case and 18 hours in a divorce case.

Suppose Smith and Jones merged their practices and each handled only the cases in

which they possessed a comparative advantage.  Further suppose that prior to the merger

they each handled one criminal and one divorce case a week and that their new firm

handles two of each case a week.

How many hours would Smith and Jones gain in efficiency from the merger�i.e., how

much less time per week would they collectively require to handle their caseload?

(A) 0 hours

(B) 2 hours

(C) 4 hours

(D) 6 hours

(E) 8 hours
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47. Project P requires an investment of 4000 at time 0 .  The investment pays 2000 at time 1

and 4000 at time 2 .

Project Q requires an investment of X at time 2 .  The investment pays 2000 at time 0 and

4000 at time 1 .

Using the net present value method and an interest rate of 10%, the net present values of

the two projects are equal.

Calculate X .

(A) 5400

(B) 5420

(C) 5440

(D) 5460

(E) 5480
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48. The after-tax earnings and dividends of a company are expected to increase at a constant

rate.  The market capitalization rate is 15.5% and is expected to stay constant.  Details of

the company�s financial statements for the year 2000 are as follows:

After-tax earnings   150
Dividends     45
Average book equity 1000

Calculate the expected dividend yield, y.

(A) 4.5%y ≤

(B) 4.5% 6.5%y ≤<

(C) 6.5% 8.5%y ≤<

(D) 8.5% 10.5%y ≤<

(E) 10.5% y<
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49. A company has one plant that uses technology from 1990 to manufacture good X.  It has

recently developed a new patented technology to manufacture good X and plans to build

a new plant to use its improved technology.

Which of the following statements about the company�s economic rents are correct?

I. If the company has some degree of monopoly power, its economic rents will
be temporary.

II. The company expects to receive economic rents during the term of its patent.

III. When the company predicts its economic rents, it will need to consider the
impact on its original plant of building the new plant.

(A) I only

(B) II only

(C) III only

(D) I and III only

(E) II and III only
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50. You are given the following information from the financial statements of Company X:

   2001  2000
Income Statement:
Net sales 10,000 8,500
Earnings before interest and taxes (EBIT)   1,000    950
Earnings available for common stockholders      600    575

Balance Sheet:
Total current assets   5,000 5,500
Total assets   7,500 8,500
Common shareholders equity   6,000 7,000

Other Financial Information:
Market value of equity   7,000 7,500
Earnings per share     2.69   2.13
Dividend per share     0.85   0.50

What is the return on equity for Company X for 2001?

(A)   8.3%

(B)   9.2%

(C) 10.0%

(D) 15.4%

(E) 16.7%
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Course 2
November 2001

Preliminary Answer Key

1 E 26 E
2 C 27 A
3 B 28 A
4 C 29 B
5 A 30 C

6 B 31 D
7 D 32 B
8 D 33 C
9 B 34 C

10 E 35 E

11 C 36 C
12 C 37 E
13 A 38 B
14 A 39 D
15 A 40 E

16 B 41 B
17 E 42 D
18 D 43 C
19 A 44 D
20 C 45 C

21 B 46 C
22 B 47 D
23 B 48 B
24 A 49 E
25 E 50 B

A 8
B 13
C 12
D 8
E 9
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2. C

The equimarginal principle suggests that the ratio of the inputs’ marginal products equals
the ratio of the input prices.  Hence, 10/5 = 20/10 .

This material was not on the November 2001 Course 2 syllabus.

3. B

( ) (1 ) 2.6 (0.7)(2.0) (1 0.7)(4.0) 2.6 1.4 1.2 0.0N N
Y N K

Y N K
α α∆ ∆ ∆− − − = − − − = − − =

4. C

APV = Base-case NPV + PV tax shield

= 
120,000 0.35 0.08 0.54(100,000)

100,000
1.2 1.08

× ×   − + +   
   

 = 0 + 1,400 = 1,400 .
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5. A

Present value = 5
9.25 9.2
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Answer is 4.0% .

6. B
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7. D

Since the quantity purchased/sold decreases more from a tax increase when the demand
curve is almost flat than when it is steep, more taxes are collected from products that
have a steep demand curve.
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8. D

Let i = IRR .  For Project X, “i” solves the equation

1/ 2

300
(1 ) 1i+ −

 = 5000 .

(1 + i)1/2 – 1 = 
300

5000
 = 6% fi I = 12.36% .

For Project Y, 
5 5(1 ) (1.1236)

Z Z
i

=
+

 = 5000 fi Z = 8954.23 .

Project Y profitability index, at 10%:

( )5
108954.23 5000

5000 5000

VNPV −
=  = 11.2%

9. B

The point of this question is to test whether a student can determine the outstanding
balance of a loan when the payments are not level.

Monthly payment at time t = 1000(0.98)t–1

Since the actual amount of the loan is not given, the outstanding balance must be
calculated prospectively,

OB40 = present value of payments at time 41 to time 60
          = 1000(0.98)40(1.0075)–1 + 1000(0.98)41(1.0075)–2 + ... + 1000(0.98)59(1.0075)–20

This is the sum of a geometric series, with
first term, a = 1000(0.98)40(1.0075)–1

common ratio, r = (0.98)(1.0075)–1 < 1
number of terms, n = 20

= a (1 – rn)/(1 – r)
= 1000(0.98)40(1.0075)–1 [1 – (0.98/1.0075)20]/[1 – (0.98/1.0075)]
= 6889.11
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10. E

Since each colleague only pays 1/5 of his or her dessert, each has an incentive to order
dessert, since 1/5 the cost of a dessert is less than each diner’s perceived value.  Thus,
five desserts will be ordered.

11. C

The expression for the government expenditure multiplier is
1

,
1 (1 )Y Y

dY
dG C T NX

=
′− − −

where CY is the marginal propensity to consume,
T ′  is the marginal tax rate, and
NXY is the income derivative of net exports.

In the problem, CY = 0.7, T ′  = 0, and NXY = –0.1 .
Therefore the multiplier is 2.5 .

12. C

( )

3 2

3 2

98 98 8000

(1 ) 1 (1 ) 1
81.63

1 2

8 1 4 1
81.63

10
81.63

12.25%

n n
n n

n

S S

i i
i i

i

i i

i
i

+ =

+ − + −+ =

+ =
− −+ =

=

=

13. A

3600 = 2(100)(18) .



Course 2 Solutions 5 November 2001

14. A

Because firms in the industry are making negative economic profits—i.e., losses—and
because in perfectly competitive markets firms are price takers and therefore can neither
control input or output prices, some firms will exit this industry, reducing supply and
raising price.

15. A

By selling bonds, the central bank will reduce bank reserves, thus decreasing the money
supply.

16. B

60
60 0.744

60 0.744

60
2 2 2729.7

0.744

a v
Ia

 −
= = 

  

""

17. E

Let I equal the interest rate used for discounting.  The expected net present value of
investing in shop X = 0.60 *  (–300 + 120/I) + 0.40 * (–300 + 40/I)
= –300 + 88/I.  This expression is set equal to 800.  Thus, I = 0.08.
The expected net present value of investing in shop Y
= 0.50 *  (–200 + 100/0.08) + 0.50 *  (–200 + 50/0.08) = 737.5 .

18. D

Advertising is not likely to prevent entry.  As demand increases, market niches open up
for competitors.
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19. A

When the period is short-run, firms will adjust the quantity produced rather than the price
of the output since price changes take time to affect consumer behavior.

20. C

Dollar weighted return K:
I = 125 – 100 – 2x + x = 25 – x

i = 
25

1 1
100 2

2 4

x

x x

−
   − +   
   

 = (25 – x)/100; (1 + i) = (125 – x)/100

Time weighted return L:
(1 + i) = 125/100 ◊ 105.8/(125 – x) = 132.25/(125 – x) = (125 – x)/100

(125 – x)2 = 13,225
\ x = 10

i = (25 – x)/100 = 15%

21. B

The equilibrium market price and quantity are 80 and 20, respectively.  The marginal cost
function is the derivative of the TVC function:  MC = 76 + 2q .  For the competitive firm,
P = MC, 80 = 76 + 2q  ,  q = 2 .

22. D

requity = 0.035 + 1.2(0.144 – 0.035) = 0.1658
rdebt = 0.035 + 0.2(0.144 – 0.035) = 0.0568
rassets = (0.0568)(200/500) + (0.1658)(300/500) = 0.1222
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23. B

3% 5% 2%

expected 2.00(1 0.02) 1.96

f
nom

nom

e p p
e

∆ = ∆ − ∆ = − = −
= − =

24. A

100 + 200 vn + 300 v2n = 600 v10

100 + 151.882 + 173.01
= 424.89 = 0.708 = v10 fi i = 3.5%

25. E

In order to solve for the price of a call option, first the price of a put option must be
determined and then the put-call parity formula is used.

Price of put option:  [(0.5 x 0) + (0.5 x 10)] / 1.04 = 5/1.04 = 4.81

Price of call option
= Price of put option + current stock price – present value of exercise price
Price of call option = 4.81 + 45 – 40/1.04 = 11.35

26. E

The y-intercept will increase because more y can now be purchased for all levels of x.
The slope will not change because the relative price of x in terms of y remains constant.

27. A

3,000/9.65 = 310,881 is the capital required at age 65 to provide the monthly retirement
benefit.  N = 12 × 25 = 300; i = 8%; FV = 310,881 and PMT = 324.73 .
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28. A
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29. B

For an inferior good, the increase in income would lead to a decrease in the quantity of X
purchased.  The price decrease could either increase or decrease the quantity of X
purchased depending on whether the good was Giffen or not.  However, as long as the
income effect dominated, the quantity of X purchased would decline regardless of the
direction of the price impact.  Thus, the good must be inferior but does not necessarily
have to be Giffen.

30. C

Let p = percent invested in Stock X .  Portfolio return = 12% = 10%(p) + 20% (1 – p)
= 20% - 10% (p) \ p = 80% in Stock X .

Let p = correlation between the returns on Stocks X and Y .  Portfolio variance = Z2

= (0.8)2 (Z)2 + (0.2)2(1.5Z)2 + 2(0.8)(0.2) ◊ p ◊ (Z)(1.5Z) = 0.64Z2 + 0.09Z2 + 0.48Z2 ◊ p
\ p = 0.27/0.48 = 56.25% .
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31. D

This is not a particularly hard question if you know which purchase formula to use for
bond Y (in this case, the base price formula is best)

Let C = redemption value of bond X = maturity value of bond Y

Bond X
G1 = base amount of bond = Fr/i = 1031.25

K1 = 381.50 = C vn (C, i, and n are all unknown)

Bond Y
647.80 = C vn/2

Taking the ratio of the last two equations, we get:

381.50/647.80 = vn / vn/2 Æ vn = 0.3468224 and C = 1100

Thus,

P1 = G1 + (C – G1) v
n = 1031.25 + (1100 – 1031.25)(0.3468224) = 1055.09

32. B

The marginal revenue function for the monopolist is:  MR = 10 – 2Q .  Equating MR and
MC yields Q of 2 and a price of 8 – the monopolist’s solution.  As for the competitive
solution, just equate MC = Price.  This yields a quantity of 2.5 and a price of 7.5 .

33. C

In a semi-strong efficient market all information about the company should be reflected
in its stock price right away.  Thus, since the announcement suggests that the company
stock is now worth less, the price should fall right away.
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34. C

By definition, GDP is the sum of consumption (C), investment (I), government purchases
(G), and net exports (NX) .  In this case C + I + G + NX = 4.5 + 2.1 + 3.1 + 0.2 = 9.9 .

35. E

( )
( )

( )

( )9

4

4

Principal 2000

Annual interest 2000 1.02 1 164.86

     Total Annual Interest 164.86 10 1648.60

Interest on Annual interest 164.86 1.0225 1 15.35

    Total interest on Annual interest 15.35 15.35Is

=

 = − = 
= =

 = − = 

= = 9 9
836.8

0.07

Total 2000 1648.60 836.89 4485.49

s −  =  
= + + =

""

36. C

Beta of Jill’s portfolio is (2/3)*0.9 + (1/3)*1.2 = 1, same as the market portfolio.  Thus,
its expected risk premium = 1*(14.4% - 6%) = 8.4% .
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37. D

The company’s forecasted dividends and prices grow as follows:

                        Year 1              Year 2              Year 3
Dividend   10   10.50   11.03
Price                525                  551.25             578.81

Calculate the expected rate of return:

From year 0 to year 1:  
10 (525 500)

0.07
500

+ − =

From year 1 to year 2:  
10.50 (551.25 525)

525
+ −

 = 0.07

From year 2 to year 3:  
11.03 (578.81 551.25)

551.25
+ −

 = 0.07

So they all earn the same rate of return.

38. B

With identical firms, entry will ensure that firms operate at the minimum of their AC
curves, which implies that equilibrium price will equal AC and economic profits will be
zero.  Therefore, I and II are true.  At the minimum of AC, MC=AC, which is not the
minimum point of MC.  Therefore, III is false.

39. D

The increase in government purchases shifts the IS curve to the right, and the increase in
the money supply shifts LM to the right.  These shifts unambiguously lead to an increase
in output, but the effect on interest rates could be either positive or negative.
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40. E
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41. B

With respect to X, if the compensated demand curve is flatter than the uncompensated
curve, it must be that the income effect works in the opposite direction of the substitution
effect; therefore the good is inferior.  With respect to Y, since the slope of the
uncompensated curve is positive, it must be a Giffen good, and therefore inferior.
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42. D

(X-Y)/n = 1000  1000n = X-Y
(n - 2)/Sn(X - Y) = 800  (n - 2)/Sn(1000n) = 800
(n2 - 2n)/Sn = 0.8

n n2 - 2n Sn (n2 - 2n)Sn
3    3  6 0.5
4    8 10 0.8

n = 4
X - Y = 4000
1 - (Y/X)0.25 = 0.33125   (Y/X)0.25 = 0.66875  Y/X = 0.2  Y = 0.2X  X - 0.2x = 4000
0.8X = 4000
X = 5000

43. C

This question draws upon several key valuation principles.  The Dividend Growth Model
for stock valuation is used to estimate the cost of equity.  A basic understanding of how
bonds are valued is necessary to arrive at the cost of debt.  Although calculations could
be performed for an assumed face value, the astute student will note that because the
bond sells at par, its yield to maturity must equal the coupon rate of 8% .  Thus we have,

RE = D1/P0 + g = 7.5% + 3% = 10.5%, RD = 8%
WACC = 0.70(10.5) + 0.30(8)(1 – 0.40) = 7.35 + 2.16 = 8.79% .

44. D

According to rational expectations, unemployment will equal the natural rate whenever
actual and expected inflation are equal.  Deviations from the natural rate are caused by
differences between expected and actual inflation.
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45. C

Under the constant percentage method,

annual depreciation expense for year k is
Dk = d Bk–1 = dC(1 – d)k–1 = 0.2(20,000)(0.8)k–1 = 4000(0.8)k–1

The accumulated value of the 15 annual values of Dk is

av = D15 + D14(1.06) + D13(1.06)2 + ... D1(1.06)14

= 4000 [(0.8)14 + (0.8)13(1.06) + (0.8)12(1.06)2 + ... + (1.06)14]

This is a geometric series with first term, a = 4000(0.8)14

common ratio, r = (0.8)–1 (1.06) = 1.325 > 1
number of terms, n = 15

av = 4000(0.8)14 [(1.325)15 – 1] / [1.325 –1] = 36,328.83

46. C

If they don’t specialize, then it takes Smith 30 hours and Jones 38 hours to handle their
two cases each.  But if they specialize along the lines of comparative advantage, then
Smith works 28 hours on two criminal cases, and Jones works 36 hours on two divorce
cases, for only 64 hours—a savings of 4 hours.

47. D

2 24000 2000 4000 2000 4000

4000 2000
6000

1.21 1.1

5460

v v v xv
x

x

− + + = + −
+  = + 

 
=
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48. B

Return on Equity (ROE) 150 /1000 15%= =
Dividends/Earnings 45 /150 30%= =

Thus the plowback ratio 1 30% 70%= − =

Dividend growth rate 70%  15% 10.5%g x= =

Market Capitalization Rate = Expected Dividend Yield + Dividend Growth Rate
15.5% = Expected Dividend Yield + 10.5%
Expected Dividend Yield = 5%

49. E

Item II is true since economic rents are “profits that more than cover the opportunity cost
of capital.”

Item III is true above, and it follows from the Marvin Enterprise example in the text.

50. B

600
9.2%

(6000+7000)/2
=
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