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Multiple Choice (1 point each)

Identify the letter of the choice that best completes the statement or answers the ques-

tion.

1. When marginal cost is rising, average variable cost
A. must be rising.
B. must be falling.
C. must be constant.

D. could be rising or falling.

2. When goods are not excludable
A. the good will be produced as a puivate good but not as & public good.
B. the good will not be produced.since no one values it.
C. the free-rider problem prevents'the private market from supplying them.

D. everyone can have all they want and he good will Taye 'a zero price.

3. The Coase theorem suggests that private markets may.not bejable to solve the problem of exter-
nalities

A. if the government does not become involved in“the process.

B. when the number offinterested parties is large and bargaining/costs arg high.

C. if the firm in the market is @monopaly.

D. if some people benefit from the externality.

4. The substitution effect of a wage decrease'in.the work-leisure model restlts in the worker choosing

to

>

. work less than before.
. work more than before.
possibly work more or less than before.

U QW

. work more with a higher level of consumption.

5. Suppose a tax of $1 per unit is imposed on a good. The more elastic the supply of the good, other
things equal, the

A. smaller is the response of quantity supplied to the tax.

B. larger is the tax burden on sellers relative to the tax burden on buyers.

C. larger is the deadweight loss of the tax.

D. All of the above are correct.
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A. (i) and (ii) only
B. (iii) only
C. (ii) and (iii) only

B. is bad for society.

equilibrium quantity,

A. another country.
B. the government sector.

D. All of the above are correct.

A. it will be earning economic profit.

D. a different company in the same industry.

A. average revenue is always less than marginal revenue.

B.
C. average revenue is less than the price of its product.
D.

7. Comparing marginal revenue to marginal cost

(i) reveals the contribution of the last unit of production to total profit.
(ii) is helpful in making profit maximizing production decisions.

(iii) always reveals whether a firm is making.ane€6memic profit.
(

iv) tells a firm whether its fixed costs are 00 high.

A could not be considered a waste of economic resources.

C. is the best possible butcome for society.

D. is optimal for one playeg @t the ‘expense of the other;

C. its average revenue will equal marginal cost.

D. its marginal revenue will exceed marginal cost.

10. Workers displaced by trade will eventually find jobs in

6. If a monopolist faces a downward sloping market demand curve, its
marginal revenue is greater than the price of the units it sells.

marginal revenue is always less than the price of the units it sells.

B. its demand curve will be tafgent (0 its averapetotal Costeetirve.

C. the industries in which the country has a comparative advantage.

8. In a world with only two countrics, the nongeoperative outcome to an “arm race” game clearly

9. When a profit-maximizing firm in a monopelistically-eompetitive market is producing the long-run
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11. A citizen of Japan uses previously obtained U.S. dollars to purchase the Kindle e-book readers
from the United States. This transaction

A increases Japan net capital outflow, and increases U.S. net exports.

B. increases Japan net capital outflow, and decreases U.S. net exports.

C. decreases Japan net capital outflow, and increases U.S. net exports.

D. decreases Japan net capital outflow, and decreases U.S. net exports.

12. Which of the following shifts aggregate demand to the left?
A. an increase in the price level

a decrease in the money supply

Q w

an increase in net exports

O

. Congress passes a new investment tax credit

13. Policymakers who confro¥monetary and fiseal"poliey_and want to offset the effects on output of
an economic contraction caused by a shift in. aggregate supply could use poligy to shift

A. aggregate supplv to the right.

B. aggregate supply to the left.

C. aggregate demand to the right.

D. aggregate demand to the left.

14. Judith sells cars. In 2012 she added'$500,000 to her inventorys $200,000 of this addition was from
used cars she purchased, while the remaining $300,000 was.ffom her purchases of newly manufactured
cars. How much of Judith’s inventory is included in 2012’8 GDP?

A. 30

B. $200,000

C. $300,000

D. $500,000

15. The Consumer Price Index measures the level of prices in a given year relative to some base year
and is calculated using a weighted average of prices for a typical bundle of goods. The weights are
A. the same for each good.
B. equal to the share of income spent on each good in the base year.
C. qqua] to the share of income spent on each good in the current year.

D. different across goods but assigned randomly.
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16. Assume that autonomous consumption equals $400 and disposable income equals $2000. If total
consumption equals $1600, then the marginal propensity to consumption is

A 0.2

B. 0.6

C. 0.8

D. 1.0

17. Suppose that from a new checkable deposit, Bank A holds four million dollars in vault cash,
sixteen million dollars on deposit with the central bank, and two million dollars in required reserves.
Given this information, we can say Bank A*™faces a red@ized reserve ratio of

A. 5%
. 10%
. 15%
. 20%

O aw

18. Everything else held constant, in the market for reserves, ‘when the federal funds rate is 3%,
raising the discount rate from 4% to 5%

A. has an indeterminate effect on the federal funds rate.

B. raises the federal funds rate.

C. lowers the federal funds rate.

D. has no effect on the federal funds rate.

19. The quantity theory of inflation indicates thatif the.aggregate output is growing at 6% per year
and the growth rate of money is 10%, then inflation is ‘

A 4%

B. -4%

C. 1.6%

D. 0.6%

20. If the required reserve ratio is 10%, currency in circulation is $200 billion, checkable deposits are
$400 billion, and excess reserves are $0.4 billion, then the M1 money multiplier is about

A. 0.60

B. 3.50

C. 1.50

D. 2.50
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Problems and Short-essay Questions
Please answer the following questions IN SEQUENCE. All questions may be answered

in either Chinese or English.

1. Consider a competitive market whose demand is given by Q(P) = 500 — 50P. There are 200
identical firms in the market, each producing with a technology characterized by the total cost func-
tion, T'C(g) = 4 + 0.02ng + ¢*, where n and g denote the number of firms and quantity produced
by each firm, respectively. Apparently, each firm’s marginal cost is increasing in the number of firms
coexisting in the market.

a. (5 points) How much profit does each fifin_make 1n"she short-run equilibrium?

b. (15 points) In the long run, firmgfcaf freely enter o xit the market. How many firms are
there in the market when it reaches the long-run equilibrium?\How many units of output does each

firm produce in the long-run equilibrium? What is the corresponding. marginal cost?

2. Suppose, for a specific/good, the excess'demand funetion.of\the home country is P =2-@Q and
the excess supply function of the foreign country is, P =d=. Answer the following questions.

a. (10 points) What are the equilibrium price and theshome country’s quantity of import under
free trade?

b. (10 points) Supposeithe home fcountry imposes an ad valofem tariff. /Calculate the optimal

tariff the government should I&vy ifit wants to maximize the welfaré of 1tgfcitizen.

3. a. (6 points) Give two major reasonsihat.support a downward-sloping aggregate demand (AD)
curve?

b. (7 popints) Explain in detail’how the several rounds of quantitative casing (QE) implemented
by the Federal Reserve system could,possibly affecimthe AD eurve insthe U.s.?

c. (7points) Given that the current ififerest rate is alféady very low (the real interest rate is
reportedly negative), how could another round of QE (say QE4) boost up the U.S. economy?

4. (20 points) This is a question about the expectations theory of the term structure of interest rates.
Consider 1-year zero-coupon bond and 2-year zero-coupon bond. Both bonds have the same face
value of $1. Today’s 1-year interest rate on the l-year bond is 10%. Investors are risk-neutral.

a. Suppose that investors expect that the 1-year interest rate on the 1-year bond next year will be
10%. There is no uncertainty, meaning that investors assume that the 1-year interest rate next year
will be exactly 10%. Given these information, according to the expectations theory of term structure,

what would be today’s 2-year interest rate on the 2-year bond?
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b. Now the expected rate is still 10%, but suppose there is uncertainty: with probability 1/2 the
1-year interest rate on the 1l-year bond next year will be 12%, and with probability 1/2 the 1-year
interest rate on the l-year bond next year will be 8%. What would be today’s 2-year interest rate on

the 2-year bond in this case?
c. Continue from (b) above, but now suppose the investors are risk-averse. In this case, today’s

2-year interest rate will be higher or lower than your answer in (b)? Why?
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I Explain the following terms briefly (24 points, each 4 points)
1. Goodwill. :
2. The inventory turnover ratio.

3. TIPS.

4. Fundamental analyst.

5. The Modified Accelerated Cost Recovery System (MACRS).

6. Cyclical industries.

II. Computational Questions (36 points, each 6 points)

1. Net Corp. has an ROE of 30% and would like 10 see earnings,groy at a 18% annual rate. What percent of
earnings can they afford to pay out as dividends?

0. What is the amount of the afinual coupon payment-forabond that has six years until maturity, sells for $1,050,
and has a yield to maturity of 9.37%7?

3. Which projects should be undertaken if the risk-free rateds 6% and the market risk premium is 9%7?

Project Beta IRR

A 20 25%
B 1.6 22%
C 1.1 15%
D 0.8 11%

4. Assume the corporate tax rate i$130%. The firm has no debt in its eapital stwticture. [t is valued at $100 million.
What would be the value of the firm it issued $50 inperpctual debt andsepurchased the equity?

5. The Granite Paving Company has a debt equity ratio of 1.5. The before-tax cost of debt is 11% and the
unlevered equity is 14%. Calculate the weighted average cost of capital for the firm if the tax rate is 33%.

6. Given the following data:

Firm A FuimB Firm AB (after merger of A and B}

Market Price per share $20 $10
Number of shares 1,000,000 500.000
Market value of the firm $20 million $5 million  $30 mulhion

If Firm A offers 250,000 shares for B's shareholders, calculate the true cost of merger.
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FII. Short Answer Questions (12 points, each 6 points)
1. Define DOL, discuss what affects it and how to interpret it.

2. Explain why an insurance company is willing to sell life insurance to individuals, but will be more reluctant to
issue policies insuring against earthquake damage to residents living along fault lines. Why don't insurance
companies simply charge the residents a premium that reflects the actuarial probability of damage from
earthquakes?

[V.  Questions (28 points)

1. In each of the following cases, which of'the two companies is likely to be characterized by the higher ratio?
Explain the reason briefly.

a. Debt-equity ratio: a shipping company or a computer software company. (3 points)

b. Payout ratio: United Foodsdne. or ComptterGraphics Inc. (3'points)

c. Average collection period: Regional Eleetric Power Company or Z-Mart Discount Outlets. (3 points)

d. Price-earnings multiple: Basic Sludge Companyor Fledgling Electronies. (3 points)

2. Executive Red Wine has issucdebt with a market value of $100 million andhas outstanding 15 million shares
with a market price of $10 a share. It noy announces that it intendsto issua a further $60 million of debt and to
use the proceeds to buy back ecommon stock. Debtholders, se€ing the extra risk, mark the value of the existing
debt down to $70 million.

a. How is the market price of the stock affected by the announcement? (5 points)
. How many shares can the company buy baek with the $60 millionof new debt that it issues? (2 points)

b
c. What is the market value of the firmteqtity plus debtyaftéfthe change in capital structure? (3 points)
d. What is the debt ratio after the change in structure? (2 points)

e

Who (if anyone) gains or loses? (4 points)
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Instructions. (i), Two question sheets in total. (i), Answer ALL questions.

1. For a random sample of size n from a population of size N, consider the following as an estimate
of the sample mean p :

n
Xc = Z ciXi
i=1

where the ¢; are fixed numbers and Xy, ,Xn isanidd. sample.

(a) (5 points) Find a condition of the ¢; such that the estimate is unbiased.
(b) (10 points) Show that the choice of ¢; that minimizes the variance of the estimate subject
to this condition is: ¢; = £, where i =1,...,n.

2. (a) (10 points) Let X be a normally” distzibuted.random variable, i.e. X ~ N (u,a2). Show
that:

_ R . 2
E [2% 1< xanl™= S {N (-—————-——h (M: e )> _ N (_l - (”:”‘” ))}

where 1igx<p = 1 for | < X <o, and Li<x@m= 0 otherwise; and ¢, [, h are some
arbitrary constants.

(b) (5 points) Y = eX, then/the random variable Y is said to be lognormally distributed.
Find the mean, py , and/variance, 0y, of Y.

(c) (5 points) Based on the results obtained above, find :
E [(Y = Ky) 1Y>K]
for some arbitzary eonstant K.

3. OLS (ordinary least-squares method) asia techmique in fitfing the best straight line Y; =
bo+b1.X; to a sample of X and ¥ observations involves minimizing the sum of squared (vertical)
deviations of points from the line:

min Y (K —171-)2

where Y; refers to the actual observations, and Y, refers to the comrfesponding fitted values, so
that ¥; — Y; = e; are the residuals:

(a) (5 points) Derive the following normal equations:

S Yi=nbo+bi ) X
Y XYi=boy Xitbi ) X?

where n is the number of observations and by and b, are estimators of the true parameters
bo and b;.

(b) (5 points) Hence, solve for by and by.

(c) (5 points) What is meant by an unbiased estimator? How is bias defined?

(d) (5 points) What is meant by the best linear unbiased estimator (BLUE)? Why is this
important?
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4. The Pareto distribution has been widely used as a model in economics for a decaying function
with a slowly decaying tail:

f (z]zo,0) = Gxgsc"a“l, >z, 6>1
Assume that zo > 0 is given and that X3, -, X, is an i.d.d. sample.

(a) (5 points) Find the MME (method of moments estimate) of 6.

(b) (10 points) Find the MLE (maximum likelihood estimator) of 6.
(c) (5 points) Find the asymptotic variance of the MLE.

(d) (5 points) Find a sufficient statistic for 4.

5. Let X be a binomial random variable with n trials and probability p of sucess.
(a) (5 points) What is the generalizéd likeliloodiFatio for testing
Hy:p=0.5 against Hy : p #£0.5

(b) (5 points) Show ghat the test rejects for large values of [X — 1/2]"

(c) (5 points) Using the null distribution of-Xyshow how the significance lovel corresponing
to a rejection region [X — n/2| > can be determined,

(d) (5 points) If/n =10 and k = 2, what is the significance léyel of the test?
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1.If the return of the stock U is normally distributed with mean x and variance o, and if we write
U=In(S,/S,), where S, is the stock price at time t and let S, =1. Then the stock price S, is said to
have a lognormal normal distribution. The lognormal distribution is often used in the financial area. (20%)

(a). Please find the density function for the stock price S,.(10%)

(b). Please derive the mean and the variance of the stock price S, . (10%)

2. Let 1,7,,...,Y denote independent continuous random variables with distribution
F(y) and density function f(y) , We candenote the ordered random variables Y, by Y, ¥,,...,
Y,, where Y, <Y, <. <J¥ Jihatis ¥ =min(},,..,7, ); the minitium ofthe I 's, and
Y, =max(¥,...Y,) the/maximum ofthe ¥ 's. (30%)
(a) Please find the density function of ¥ . (5%)
(b) Please find the density function of |7, . (5%)
(c) The opening prices pet, share of two similarstoeks; ¥wand Y, are independent random variables,

each with density function

L0500
T =52

0, elsewhere

y=>4

On a given morning Mr. A is going to buy shares of whichever stock is less expensive. Find the

probability density function and thé"mean for.the pricéper sharetht Mr. A will have to pay. (20%)
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3. Consider a Brownian motion process {B(t),tZO}. B(0)=0 and B(¢) is normal with mean 0 and
variance ¢, where its density function is given by '
1 ~b%/21

fr(b)":/'i'_‘;_t'e ,
and the process B(r) has stationary and independent increments, where B(f)) , B(1,)-B() ,...
B(r)-B(t,,) for 1, <..<t, are independent and B(f,)-B(t,.,) is normal with mean 0 and variance
t,~t,,. Assume B(,)=b, B(t,)=b,,.... B(t,)=b,.(20%) |
(a). Please give the joint density of B(1,), B(t,), ..., B(z,). (5%)
(b). Please find the conditional distribution of B(s) given B(f)=C where s<t.(5%)
(c). Please find the mean and variance of B(s)*Biven B(ry=( where s<1.(10%)

4. A stochastic process {X(1),£2 0} is said to be a compound Poisson process if it can be represented as

N{)
x@=p.7, t>0

i=]1
where {N ).t 2 0} is a Poissen process, and {X v t} is a family of independent and identically distributed
random variables which are also independent of {N [(1),t B 0} / Let customers leave a supermarket in
accordance with a Poisson process with a.arrival rate 4. If 1, the'amount spent by ith customer, i=1,2,...

are independent and identically distributed from.normal density with mean g and variance o’,. Then X(z)

is a compound Poisson process when X (#) denotes the total amount of meney spent by time #. (30%)
(a). Please find the mean and varianCe,of ™ X(#). (10%)
(b). Please describe and find how to estimate the parameters 4, 4, o’. (20%)
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c. :X4&K3¥E pure expectation theory 3% th %-#1 &) short rates °

4 5] YTM Short rates

1 6.00%

2 5.50%

3 5.07%

4 6.00% ‘

3. {20%) Put-call Parity

a. Please define “Put-@all Parity”. Please also describe the impiications of Put-Call
Parity.

b. Please prove/Put-Call Parity byNo- Arbitrage Principle:

4. (10%) Binominal option pricing model for an'European call option

There are two (and only two) possible pricesforthe underlying asset, S, on the next
period. The underlying price will either: Increase by a fagtor of u to uS; or decrease
by a factor of d to d$. The uncertainty isthat we do not kiiow which of the two prices
will be realized. There is ne dividend. The one-period rick free payaff, R, is constant
over the life of the eption. Markets are perfect (no'Commissions, hid-ask spreads,

taxes, price pressura, etc.)
1
Please derive the following formula by No-Arbitrage Principle. C:E(pcu+(1-p)cd),

where p=(R-d)/(u-d), C, and Cq are payoffs of the call at period 1.
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2. (30%) Term Structure of Interest Rates is defined as: a yield curve displaying the
relationship between spot rates of zero-coupon securities and their term to
maturity.
a. HMRARBEU B SGKG = R REHITL o
b. Pure expectation theory implies that (1+y2)2=(1+y1)(1+r1)
EP vy, REBAMGOREIUREF > v AR B0 — £ WEE
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