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Multiple Choice (1% each, 20% in total)

1. The market structure of an industry where firms have to invest a fixed cost before producing goods cannot be
perfect competitive because
(a) the average cost decreases as production level decreases.
(b) the average cost is almost always higher than the marginal cost.
(c) the goods each firm produced are not perfectly substitute.

(d) firms always earn positive profit.

0. Suppose in a country, there is one firm i anfindustry. Suppeséalso there is infinite number of firms producing
the same good in the rest of world. What is the possible impact on welfare when the country opening up to
trade

(a) There will be no deadweight loss in the countty.

(b) The deadweight loss still exists but smallerunder trade.

(¢) The deadweight loss is larger under irade

(d) The producer surplusiis larger under trade.

3. Suppose there are two cotmtries. In the same industry, each ¢ountry has enly6ne producer. Producers produce,
the same good. Two producers have the same cost function and face the same demand function. Suppose there
is international trade between two eountries and producers chéose output to maximize profit. There is also no
collusion between firms. A

(a) Compared with the scenarioyhen there is no trade, the price charged by 2 firm is lower.

(b) Compared with the scenario when there is no tradc, the production leyel of each firm 1s larger.

(c) Compared with the scenario when {Heresissnestfade, th&deadweight loss is larger.

(d) Compared with the scenario when there is no trade, the profit of each firm increases.

4. In the industry with monopolistic competition,

(a) the price charged by a firm is larger than the average cost.

(b) the price charged by a firm is lower than the average cost.

(c) the number of producers increases as the aggregate demand increases.

(d) the number of producers decreases as the aggregate demand increases.

5. In the oligopoly economy with two identical producers producing the same product, when two producers

collaborate to maximize aggregate profit
(a) The aggregate production level is higher than that when there is only one producer.
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(b) The aggregate production level is lower than that when there is only one producer.
(c) The aggregate production level is the same as that when there is only one producer.

(d) The price is lower than that when there is only one producer.

6. Ryan has an income of $3,000. When the price of good A is $50 and the price of good B is $30, he consumes
30 units of good A and 50 units of good B. After the price of good B decreases to $15, he consumes 30 units of]
good A and 100 units of good B. We can use the information provided to conclude that

(a) good A is a normal good.
(b) good A is a normal good, and good B is apfhicriemngeod.
(c) good A is an inferior good, and good B'is.a normal good.

(d) both goods A and B are normal goods.

7. Two drivers -Tom and Jérry- each drive up.46 a gas statiohw Before looking atithe price, each places an order.
Tom says, "I'd like 10 gallons of gas./Jerry says, ['T'd"like 510 ‘worth of gas.' What is each driver's price
elasticity of demand?

(a) 0, 1.

(b) 1,0

(c) O, infinity.

(d) 1, infinity.

8. Suppose buyers of computets ‘and printers regard those two goods as complements. Then an increase in the
price of computers will cause

(a) a decrease in the supply of printers and a decreasc in the quantity demanded of printers.

(b) a decrease in the demand for printers afr@=ad€Crease in tHequafitity supplied of printers.

(c) a decrease in the equilibrium price of printers and an increase in the equilibrium quantity of printers.

(d) an increase in the equilibrium price of printers and a decrease in the equilibrium quantity of printers.

9. In the market for widgets, the supply curve is the typical upward-sloping straight line, and the demand curve is
the typical downward-sloping straight line. The equilibrium quantity in the market for widgets is 200 per
month when there is no tax. Then a tax of $5 per widget is imposed. As a result, the government 1s able to raise
$750 per month in tax revenue. We can conclude that the equilibrium quantity of widgets has fallen by

(a) 25 per month.

(b) 50 per month.

(c) 75 per month.

(d) 100 per month.
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10. The total cost to the firm of producing zero units of output is
(a) zero in both the short run and the long run.
(b) its fixed cost in both the short run and the long run.
(c) its fixed cost in the short run and zero in the long run.
(d) zero in the short run and its fixed cost in the long run.

11. As a result of an open market purchase, bank reserves
(a) rise and interest rates fall.
(b) and interest rates both fall.
(c) and interest rates both rise.
(d) fall and interest rates rise.

12. Theoretically, one can distinguish a demand-pull inflation from a cost-push inflation by comparing
(a) how fast prices rise relative to wages.
(b) when prices rise relative to wages.
(c) the unemployment rate with its natural rate level.
(d) government debt to real GDP.

13. If oil prices fall at the same tifme that the,government increases itspurehases, in the short run
(a) aggregate output and the price level will beth fall.
(b) aggregate output will increase, but the price level'may-eitherincrease or decrease.
(c) aggregate output and the price [evel will both increase.
(d) aggregate output will increase, but the price level will fall.

14. The less interest-sensitive is money demand, the
(a) flatter is the LM curve
(b) more effective is monetary policy relative to fiscal policy
(c) steeper is the IS curve
(d) more effective is fiscal policy relative to monetary policy

15. If currency outstanding equals $200 million, checkable deposits equal $1 billion, reserves equal $150 million,
and the required reserve ratio is 0.10, the money multiplier equals
(a) 3.14. |
(b) 3.43.
(c) 0.86.
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(d) 4.

16. The total sales of all firms in the economy for a year
(a) equals GDP for the year.
(b) is larger than GDP for the year.
(c) is smaller than GDP for the year.
(d) Any of the above is possible.

17. The theory of purchasing-power parity impligs#that the derffand curve for foreign-currency exchange 1s
(a) downward sloping.
(b) upward sloping.
(c) horizontal.
(d) vertical.

18. When a country allows frade and becomes an exporter of a good. which of the following is not a consequence?
(a) The price paid by domestic consumers of the good increases. -
(b) The price received by damestic producers of the good increases.
(¢) The losses of domestic consumers of the good exceed the gains of domestic producers of the good.

(d) The gains of domestic produgers of the ‘good exceed the losses of domestic consumers of the good.

19. Suppose that the adult population is 4 million, the number of unemployed is 0.25 million, and the labor-force
participation rate is 75%. What is the unemployment rate?
(a) 6.25%.
(b) 8.3%.
(c) 9.1%.
(d) 18.75%.

20. If a $1,000 increase in income leads to a $750 increase in consumption expenditures, then the marginal
propensity to consume is

(a) 0.75 and the multiplier is 1 1/3.

(b) 0.75 and the multiplier is 4.

(c) 0.25 and the multiplier is 1 1/3.

(d) 0.25 and the multiplier is 4.
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Problem Solving (80%)

1. In a monopolistic competitive economy, each producer faces the following demand function

1
‘=__p>
n

where Q is the production level, n is the number of producer and P is the price charged by a firm. Suppose
each producer has the following cost function

TC=1+0Q,
where TC is the total cost. Solve the produgtion leveland price charged by a firm. Please also solve the
number of producer at equilibrium (it neged.not to be an 'integef.) (20%) |

2.  There are four industrial firms in Happy Valley.

Firm Initial Pollution Level Cost of Reducing Pollution by 1
Unit
A 70 units $25
B 80 units $20
C 50 units $15
D 40 units $10

The government wants to reduce pollution te 160 units, so it gives each firm 40 tradable pollution permits.

(a) Graph the demand and supply curves for tradable pollution permits. (4%0)

(b) Who sells permits and how many do they sell at market equilibrium? 'Who buys permits and how many
do they buy? What is the total cost of pollution.reduction in this situation? (11%)

(c) How much higher would the costS"ofpoiltition reductionsbe’if the permits could not be traded? (3%)

(d) What size of a corrective tax would achieve the goal of reducing pollution to 160 units? (2%)

3. Economist Michael Woodford recently says: "If prices or wages are sticky, monetary policy affects real

activity, and so the consequences of an increase in government purchases depend on the monetary policy

response." ‘

(a) Please explain the first part of the above quote, why is that if prices or wages are sticky, monetary policy
affects real activity? (10%)

(b) Please explain the second part of the above quote, what does it mean by "the consequences of an

increase in government purchase depend on the monetary policy response"? (10%)
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4. Consider a close economy described by:
Y=C+I+G

C=a+b(Y-T),0<b<l, I=I

(a) Compute the output multiplier with respect to government consumption (dY / dG) , under the assumption

that G is totally financed by raising new lump-sum tax. (10%)
(b) Now, assume a proportional taxation system, ie. T=t-Y,wheretis the average income tax rate. Under

the assumption that government expenditéTe_ anced by issuing bonds, show what would -

happen to the budget deficit (G - 7)if G
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(24%) 1. Suppose that X; and X, are independent, exponential random variables
with parameters A; and A, respectively. Please show that

(6%) (1) X3 = min(X,,X;) isindependent of the event {X; < X,}, and

(6%) (2) P(X3 = X;) = P(X; < Xy),

Furthermore, please find:

(6%) (3) The distribution functignsfof U = max(X, % X,, 0) and

V = max(Xy,X,) - min(X,,X5), and
(6%) (4) P(X; < 8 £ X5 + X5) where s > O

(16%) 2. Please show that P(N2, A;) = 1 Y™, P(A,%) for any events
Al’AZI aen Am.
(20%) 3. Please show that Var(Y) = E(Var(Y|X)).-+Var(E(Y}X)).

(16%) 4. Suppose that'you face a rabbit race bets" There are n rabbits in total and

the dealer offered odds ‘(%) for the k-th rabbit where Si_, (f(k) + 1)™* < 1.

Please specify a sure-win stratégyirrthis bet.

(24%)5. Let Z;,...,Zy bei.i. d. random samples from f(z|0) =0z°"1 0<z < 1,

0<6 < oo,

(8%) (1) Please find the MLE of 8.

(8%) (2) Is the MLE a consistent estimator?
(8%) (3) Please find of MM estimator of 8.
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3.

. (20 43) Suppose f anf g are two functions with derivatives.

Prove that

L (1w90) = L0 5(0) + 1(8) - 290

. (30 )

(a) Let n be a positive integer, compute

i 1-— CO”S<?7,9)
G0 g2

(b) Let = > 1/3 he’ asdonstant amneh]1s(-) denote the natural
logarithm, cgmpute

- Wk
lim log(3z + 56) — log(32)

6—0 0
(c) Compute -
litn 6%
6—0+
(20 ) Compnute
(a)
—dx
/o N b
(-
kil
8 BJE

(30 53) Let f(TPmmeexp(ti#?) amfdulis a readfflumber. Compute

(a)
A= /Om F(t)dt

(b)
9(0) = [ exp(8e)f(1)at
(©
7 sa)loms
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1.

Please explain the following items. (40%)

(a) Stochastic Independence, Correlation Coeflicient and
their Relationship. (10 %)

(b) Stochastic Convergence, Moment-Generation function,
the Central Limit Theorem. (10%)

(c) Unbiased Minimum Variance Estimator and Bayesian
Estimators. (10 %9

(d) Sufficient Stapissies and the Fac:ogization Theorem of
Neyman. (10"%)

(15 %) Letthe random yariable variables Xward Y have
the joint pdf F (sl = é‘%e‘ﬁ%,o U, %, Zero
elsewhere.

(a) $how the mean and variance of Y. (3 %)

(b) Show E(Y [\z) andsthevariance of X 0@ 1i8'1ess than
of Y& (5°%)
(c) The ¢opnectionwith the Rao-Blackwelltheorem. (5%)

(10 %) Let ¥, denote,te-n-th-ordcrgStatistic of a random
sample of size n from a unifér distribution on the interval
(0,6). Find'she limiting distribution of Z, —A/Y ..

(10 %) Let n indépendenit trials of*em€Xperiment be such
that x1, To, T3, T4 are the respectively numbers of times that
the experiment ends in the mutually exclusive and exhaus-
tive event Ay, Ay, Az, As. If p; = P(A;) is constant through-
out the n trials, then the probabﬂity of that particular se-
quence of trials is L = p'py?ps°py*. Find the likelihood
ratio for testing Hy : p; = pip > 0,7 = 1,2, 3,4, against all
alternatives.
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5.

6.

(10 %) If X3, X, is a random sample from a distribution
that is n(0,1), find the joint p.d.f. of ¥7 = X} + X3 and
Y, = X, and the marginal p.d.f of Y7.

(15 %) Let X1, Xy,..., X, denote a sample of size n > 2
from distribution that is n(u, 02). Let X be >, X;/n and
S2 be S (X; — X)2Jam

(a) Find the dis 2/e?. (10 %)

(b) Are X.ar mdependent 7 Why
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