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Multiple Choice (1 point each)

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

question.

1. Which of the following is an advantage of tradable pollution permits?
A. Each firm is allowed to pollute exactly the same amount.
B. Revenue from the sale of permits is greater than revenue from a corrective tax.
C. The initial allocation of permits to firms.does not affect the efficiency of the market.

D. Firms will engage in joint researeh effortsitomeduee pollution.

2. Alicia is a vegetarian, so she does/not eat beef. That is, beef provides no additional utility to
Alicia. She loves potatoesshowever: If we illustrate Alicia’s indiffererice curves by drawing beef on
the horizontal axis and potatoes on the yettical axis, her indifference curves will

A. slope downward.

B. be vertical straight lines.

C. slope upward.

D. be horizontal stgaight lines.

3. Which of the following dlemonstrates the law of demand?

A. After Jon got a raise at work,he'hought more pretzgl§ at $1.50 per pretzel than he did before
his raise.

B. Melissa buys fewer muffins at $0.75 per muffin than at $1 per muffin, other things equal.

C. Dave buys more donut$,at'$0.25 per donut than at $0.50 per donut, other things equal.

D. Kendra buys fewer Snickers #t=$8:60=pcr Snickerssafterthe price of Milky Ways falls to $0.50
per Milky Way.

4. Suppose researchers at the University of Wisconsin discover a new vitamin that increases the
milk production of dairy cows. If the demand for milk is relatively inelastic, the discovery will

A. raise both price and total revenues.

B. lower both price and total revenues.

C. raise price and lower total revenues.

D. lower price and raise total revenues.
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5. When a tax is levied on buyers of tea,

A.
B.
C.
D.

buyers of tea and sellers of tea both are made worse off.
buyers of tea are made worse off, and the well-being of sellers is unaffected.
buyers of tea are made worse off, and sellers of tea are made better off.

the well-being of both buyers of tea and sellers of tea is unaffected.

6. When a country allows trade and becomes an exporter of a good

A.
B.
C.
D,

consumer surplus and producers surplus will increase.
consumer surplus and producer surplus will decrease.
consumer surplus will increase and preducer surplas, will increase.

consumer surplus will decrease and producer surplus,will increase.

7. When a perfectly competitive fism-makes a decision to shut, dowa, it is most likely that

A.
B.
C.
D.

marginal cost is aboye average variable cost.
pice is below the ndinimum of average variable cost.
fixed costs exceed variable costs.

average fixed costs are rising.

8. Price discrimination i$ a\rational strategy for a profit-maXimiziag monopolist when

A.
B.
C.
D.

there is no opportunity for atbitrage across market segmenta tIONS.
there is an opportunity for arbitrage across market segmentations.
consumers are unable to/be segmented into identifiablgfmarkets.

they want to increase the deadweight, oSS that-restltsdfrom profit-maximizing behavior.

9. As a group, oligopolists would always be better off if they would act collectively

10.

A.
B.
e,
D.

as a single monopolist.
as a single competitor.
as if they were each seeking to maximize their own profit.

in a manner that would prohibit collusive agreements.

If firms in a monopolistically competitive industry are making profits,

A.
B.
C.

firms will likely be subject to regulation.
barriers to entry will be strengthened.

new firms will enter the market.

D. some firms must exit the market.
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11. A company uses 100 workers and 30 units of capital to produce 500 units of output. If this
company increases its capital to 50 units and, as a result, its output increases by 300 units, the

to _

productivity of labor units per worker.
A. increases; 1
B. increases; 3
C. increases; 8

D. decreases; 4

12. Official unemployment statistics:

A. understate unemployment bécatise individials geceiving unemployment compensation are
counted as employed.

B. understate unemple¥inent because discouraged workers afesnot counted as unemployed.

C. include cyclical and structural unemployinent, but not frietion il unemployment.

D. overstate uneruployment becatise workers who-are wvoluntarily working part time are counted

as being employed.

13. A car that is produced in 2004 is-not-sold-until 2005. According to the definition of GDP, in
which year’s GDP should it be ‘counted?

A. 2004.

B. 2004 real GDP; 2005 nominal GDP.

C. both years.

D. 2005.

Total Population 30, 000
Working-Age Population 25,000
Employment 11,000
Unemployment 1,000

14. Consider the data in the table above for a simple economy. The unemployment rate for this
simple economy equals:

A. 4.0%.

B. 9.1%.

C. 8.3%.

D. 3.3%.
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15. Which of the following could cause nominal GDP to decrease, but real GDP to increase?
A. The price level rises and the quantity of final goods and services produced falls.
B. The price level rises and the quantity of final goods and services produced rises.
C. The price level falls and the quantity of final goods and services produced falls.

D. The price level falls and the quantity of final goods and services produced rises.

16. When a member of the nonbank public withdraws currency from her bank account,
A both the monetary base and bank reserves rise.
B. bank reserves fall, but the monetary base remains unchanged.
C. both the monetary base and bank resetves fall,

D. the monetary base falls, but bank reserves remain unchanged.

17. When economists state that-moTcy s neutral in the long runythey mean that in the long run,
A. the price level is indépendent of the nomuinal.money supply.
B. the level of outpuf is independent of the nominal money Supply:
C. changes in the money supply hate the same impact on the'rich as they ‘do on the poor.

D. fluctuations in the money supply are equally likely to lead to recessions as to expansions.

18. An expansionary monetary policy that successiully cotinteragtssa recession has the side effect
of

A. Jower investment spending thanif no action had been taken:

B. lower output than if no action hadsbeen taken.

C. a higher price level than if no action.had been-taken:

D. a larger government deficit than if no action had been taken.

19. The less interest-sensitive 1s MQNEY demandthe
A. steeper is the 1S curve.
B. flatter is the LM curve.
C. more effective is monetary policy relative to fiscal policy.

D. more effective is fiscal policy relative to monetary policy.

20. The quantity theory of inflation indicates that the inflation rate equals
A. the growth rate of the money supply minus the growth rate of aggregate output.
B. the level of the money supply plus the level of aggregate output.
C. the growth rate of the money supply plus the growth rate of aggregate output.
D. the level of the money supply minus the level of aggregate output.
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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. Suppose that a firm’s fixed proportion production function is given by
g = min(2k, 10/ — 2).

The inputs are hired in perfectly competitive markets. The rental rates of capital (k) and labor (1)
are v and w, respectively.

a. (10 points) Calculate the firm’s lonf-rumltotalijaverage, and marginal cost functions.

b. (10 points) Suppose that k is fixed/at 9 in the short run % Calculate the firm’s short-run total,

average, and marginal cost funetiors.

2. (20 points) Consider/the good impored by the honfescountry. To kecp things simple, assume
that z constitutes a hborjogeneous gogd and that the marketyfor it is perfectly competitive. The
demand for = at honde is given by/Qp = 200+ 4L, The domestic market supply is given by
Qs = 4P — 40.

a. Suppose that z ¢an be imported ata fixedwwonld: price lof $20. Suppose that the home
government imposes an import tariff of $5 per unit of z. Whatis/the total number of  imported
from abroad?

b. Suppose that, because of politicaleconomy considerations, the bome government sets its

import tariff, ¢, in order to maximize:
Consumer Stzplus + Tariff Revenues + A X (Producer Surplus).

What is the value of A under whicl*theshom€ goverimentawould impose an import tariff of $57

3. Assume that firms care about their after-tax rate of return on investment projects. And, suppose
the incumbent government has decided to raise taxes on corporations. Use the loanable funds model
to explain the effect of the tax increase.

a. (7 points) What effect will this have on the investment demand curve? Explain and graph
the effect.

b. (7 points) What effect will this have on national savings? Explain and graph the effect.

c. (6 points) Consider both effects that you have described in parts a and b. What will happen

to the real interest rate, national savings, and investment? Explain and graph the effect.
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4. Suppose currently the discount rate is 0.8%, the interest rate the Fed (the central bank) is
paying for banks’ excess reserves is 0.2%, the required reserve ratio is 5%, and the equilibrium
federal funds rate is 0.2%.

a. (6 points) If the Fed reduces the discount rate to 0.6%, what will happen to the equilibrium

federal funds rate?

b. (7 points) If the Fed reduces the required reserve ratio to 4%, what will happen to the
equilibrium federal funds rate?
c. (7 points) If the Fed reduces the iptexest rate paid on'zeserves to 0.1%, what will happen to

the equilibrium federal funds rate?
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1. (30%) Define the following terms:
(1) Random variable (10%)

(2) Central Limit Theorem (10%)
(3) Law of Large Numbers (10%)

D. (20%) Suppose that X and Y are two random variables and x; and y; are their realized outcomes|
respectively, i= 1~20. The following information is given and you are asked to:

20y, = 2,980; T2 y; = 2,620; T2 xf = 451,350; 32, y? = 351,350; X2, xiy; = 390,825

(1) calculate the correlation coefficient (10%);
(2) test the null hypothesis that X and Y are uncomelated atithe 0.05 level (t;0,0975 = 2.086; tigoors =
2.101, t20'0_95 o 1./ 25, t13'0.95 - 1.734‘) (10%)

3. (10%) Suppose the distribution function of @ tandom variablewX is as follows:

Oxs0
XL < 2
X2/16,2.< x < 4
1,x =24

e

What is the variance of X7

4. (20%) Ten voluntary patientsiparticipate in a drug experiment which lasts two days. Each of these patien:j
takes Drugs A and B on days 1 and 2 respectively. Suppose you are iterested in comparing the concentratio
of Drugs A and B in urine specimens takenffom the samepatiefit, six hours after he or she has taken the drug.
The concentration results (mg%) are presented in the table below.
(1) Please test the hypothesis that in urine specimens the concentrations of the two drugs are equal at the
0.05 level (10%);

(2) What are the assumptions behind the above test? (10%)

(t100075 = 2.228; togg7s = 2.262; tigges = 1.812; tgges = 1.833)

Patient 1 2 3 4 5 6 7 8 9 10
Drug A 13 26 13 28 17 20 7 36 12 18
Drug B 13 20 10 2l 17 22 5 30 7 11
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5. (10%) Suppose that there are 100 students in a class. Each student has to take four courses. At the end of the
semester, each course is given a mark of ‘pass’ or ‘fail’. Based on the distribution given below, please
determine whether it is a binomial distribution at the 0.05 level. (x2(0.975,5) = 12.83; x%(0.95,5) =
11.07; x2(0.975,4) = 11.14; x2(0.95,4) = 9.49; x%(0.975, 3) = 9.35; x2(0.95,3) = 7.81)

Number of 6 27 49 17 1
student
Number of 4 3 2 1 0

courses with a

mark of ‘pass’

6. (10%) Suppose that X,. X,,...., X, arg a random sample drawn from a normal distribution. This distribution
has a mean of p and variance of.e%"Plcase find the maximum lik¢lihoed estimator of o2,
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1. (20%) Assume 0 < a < b.
(a) Find c for which
b
/ z"dx = c"(b— a)
(b) Show that ¢ lies between a and b.

2. (20%) Find all tangent lines to the graph of y = z° that pass through
the point (2, 4).

3. (30%)

(a) Find the absolute maximum value of

on the interval [0, 00).
(b) Evaluate

1 ]
lirk | L, ST T
#&”(mn+nﬁ (@n+3)2 " (yhn)>

(¢) Let f be a continueus function. Find f(4) if

/w f(t)d! = asiniarr)
0
for all x.

4. (30%)

(a) Find the absolute maximum and the absolute minimum of f(z,y, z) =
73 4+ yz on the unit sphere 22 + y* + 22 = 1.

(b) Evaluate
11
// sin(mz®)dzdy
0 Juy

2 py/2y—y?
b

(c) Evaluate

o

H R OB OM A R




B SLEGE RE 1073 2 AR 148 4 AR ERAR

wROF I (;é ‘%’ 3R BF f]| o # i
£ X # B %%é’r;j o Bl P\%%@m\ﬂg} # X 8F R Lﬂ,zfz/a(i)ﬁﬁ 3 Bp

1. Please explain the following items. (40%)
(a) Sufficiency, Completeness and Stochastic Independence (10%)
(b) Limiting distribution and Limiting Moment-generating function
(10%)
(c) Posterior distribution and Bayes’ solution (10%)

(d) Rao-Cramer Inequality and efficient estimator (10%)

2. The Pareto distribution i¢ frequentiy used.as a model in study of
claim losses and has the distribution function

F(x;60,6,)=1-(6,/ X)%, 0, = x, zero elsewhere, where Gy =>0and 0, > 0.

If X,,X,,..Xs, iSya random sample from this distribution, find the

maximum likelihood estimatois of ¢,_and _4,.(15%)

3.Let f(x,y)=¢"",0 < x <000, ZET0 elsewhere, be the p.d.f. of X

and Y. If Z=x+Y, (1) compute Pr(Z=<z), for O<z<w. (2) What is

the p.d.f. of Z?(10%)
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4.let w(X) be a nonnegative function of the random variable X. If
Elu(X)] exists, the, for every positive constant ¢, prove

Priu(X)=zc]= Elu(X0] . (10%)
¢

S.Let ¥, and v, denote the sécond andthe\5-th order statistics of a

random sample.of Size 6 from a distribution of the.continuous type

having distribution F(x). Compute Pr[F(Yy)-—F(;)=05]. (10%)

6.Let X, X,.\. X, bearandom sample from the normal distribution
N(,D). (1) Show the likelihood ratio principle/for testing H, :0=6
where @' is specified against “#«6-=¢" (2) Is this a uniformly most

powerful test of H, “against H,? (15%)
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