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(25 points)

Set up a model of two producers (each producing a single commodity) and one final consumer to discuss the
economic incidence of a sales tax of 5% ad valorem partially on one of the two commodities in the general
equilibrium framework, in which markets are interlinked and supply and demand interact to determine a
market-clearing price in each market.

Note: You will have to state first the assumptions underpinning the model, including: technology of
production, behavior of factor suppliers, market structure, total factor supplies, consumer preferences.

(25 points in total, from 5 sub-questions)
Suppose that two swine farms are located along.ariver=Fhe upstream swine farm (x) has a production function

of the form:
X =2000(Lx)*",
where Ly denotes labor employed per day by farm x, and X denotes ottput level of the upstream swine farm
x in kilograms. The downstream swine farm (v).has-asimilar production technology, but its output may be
affected by the effluents farm x discharges‘into the river. The production technology of farm y can be
described as follows:
- {ZOOO(LY)O'S(X SRS F X,
2000(1y) 9>, for X< X,
where Ly denotes labor employed per day by farm y, and Y denotes output level of the downstream swine
farm y in kilograms; X is the river’s.natural capacity for neutralizing watenborne pollutants—Ilet’s assume
Xo amounts to 38000 in this case. :
Production process of farm x would have no efiect on fazm¥ ifparameter a gquals zero. However, if a is less
than zero, an increase in the output of farm x above Xgwould drive down farm y’s output.
Assuming pork sells for one doliarper kilo and the prevailing daily wape s fifty dollars.
(a) (5 points) ,
Discuss the optimal output and labor employment decisions of farms x and y under the scenario where
there are no externalities.
(b) (5 points)
Discuss the optimal output and labor employment decisions of farms x and y under the scenario where
there are negative externalities, say, a = -0.1.
(c) (5 points)
Discuss the inefficiency under the decentralized profit maximization as in sub-question (b), by contrasting
with the decisions of output and labor employment of both farms under a merger.
(d) (5 points)
Discuss the social marginal productivity of labor input into the negative externality generating farm x
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(e) (5 points)
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once the two farms are merged, and contrast it with the case of decentralized profit maximization.

An alternative proposal to remedy the externality problem of the aforementioned case could be to tax on
the upstream farm x so that its output would reduce to a level at which the externality vanishes. What rate
of such a Pigovian tax would you suggest to the Minister of Agriculture and Environment? And also brief
the Minister on the consequence of output and labor employment of the two farms.
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Part 1.

1. Multiple choice questions: choose the best possible answer in the list of suggested alternatives.
(You will get 3 points for each question if the correct alternative is chosen.)
(1). Which of following statement is CORRECT?
A). Other things being equal, an increase in the depreciation rate of capital will induces the

firm to increase its desired level of capital (machines) because the firm needs more
machines in this case.

B). A country has the following production function: Y = KNP, where K is capital and N

is labor. If o > 0, B » @,and e+ B =1, then the production function does not
display decreasing marginal returns to capital.
C). John is a liquidity-constraincd.constimer.A ccording to permanent income hypothesis,
John will change his current consumpiion ir‘reaction to an expected future recession.
D). Goods that are produced for inventory-arenot included in GDP.
(2) Which of the following statement is CORRECT?
A). According to the Mundell-Fleming model, @ mongtary €Xpansion is always more
effective tmder a floating exchange rate than undega pegged exchange rate.
B). According to the Mundell-Fleming model, fiscal policy iS always more effective under a
floating exchlange rateithan under a pegged exchange rate. '
C). The wage that is paid in a competitivedabormarket (equal to the value of the marginal
product of labor) is called the efficiency wage.
D). According to the,theory of rational expectation, the central bank should use discretion in
conducting monetafyspolicy,
(3) According to the Solow growth model, an increase in the capital-labor ratio will
A). reduce steady state consumption per worker if the capital-labor ratio is below the
Golden rule capital stock.
B). increase steady state consumption per worker if the capital-labor ratio is below the
Golden rule capital stock.
C). always reduce steady state consumption per worker.
D). always increase steady state consumption per worker.
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(4) With the presence of consumption smoothing incentives, which of the following statement is
CORRECT? If current income increases by one unit, other things being equal, then
A). current consumption increases by more one unit.
B). current consumption increases exactly by one unit.
C). current consumption increases by less than one unit.
D). current consumption decreases exactly by one unit.
(5) If a country is under full employment, then
A). the economy has no unemple¥ment.
B). the country has no cyclicd] unemployment:
C). the country’s unemployment rate is equal to thelabor participation rate.
D). the country’s uniemployment is equal to the sum.of cyclical unemployment and
frictional unemployment.
(6) According to the life-cycle model; which of the following is CORRECT? Other things being
equal,
A). lifetime pattern of eonsumption is much smootherithan mcome pattern.
B). lifetime patterm of income is much smoother than consumption pattern.
C). temporary changes in income leads to larger changes in€onSumption.
D). permanent changes it ihcome lead to larger changes in, consumption.

- (7) Other things being equal, aniinerease in the expegteddinflation rate will leadto __ @ in
the money demand and an increasc inthereal ingome will lead to __@ _ in the money
demand.

A). @ a decrease; @"a decrease.
B). @ a decrease; @ an iffereasc
C). @ an increase; @ a decrease
D). @ an increase; @ an increase
(8) Which of the following statement is CORRECT? Under the liquidity trap,
A). The LM curve is vertical line.
B). The IS curve is vertical line.
C). The monetary policy is the most effective policy in stimulating the economy.
D). The fiscal policy is the most effective policy in stimulating the economy.
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(9) Which of the following statement is CORRECT? Other things being equal,
A). an increase in the reserve requirement ratio increases the money multiplier.
B). an increase in the government deficits must lead to an increase in trade deficits.
C). if a country has current account surplus, then its savings must be greater than
investment.

D). if a country employs more foreign workers, then its GNP will be higher.
(10) Money demand in a country is given by M = P x L(Y, i), where M is the nominal money
supply, P is the price level, and¥ is the (Feal) money demand. The (real) money demand

is a function of real income’ y¢fand the nomiinalinterest rate i. If the income elasticity of
(real) money demand is 3/4/and the interest elasticity of (real) money demand is -1/4, by

what percent doesredl money demand rise if inconte rises 10% and the nominal interest
rate rises 4%2

A). 14%
B). 9.0%
Q). 6.0%
D). 6.5%

2. [Solow growth modeIhCauntey'A and Country B are two ¢losed and independent countries.
Each has the same produetion function given by Y = DK 2®N%® svhere Y is total output, K is
capital, and &V is labor employment (workers). D is«Constant. The savings rate, the population
growth rate, and the depreciation rate of capital forboth countrics are equal to s, n,and §
respectively. Answer thefollowing questions:

(1) Find out the growth rate of output per worker and the growth rate of total output in the steady
state for Country A. (6%)

(2) (continued from (1)) The following statement is true or false? You must write down the

reason. (6%)
“Suppose that Country A is at the steady state. ~Suddenly, an earthquake occurs at the country
and a half of the capital stock is destroyed. If s, n,and & remain unchanged before and after
the earthquake, the occurrence of this earthquake will increase Country A’s growth rate of
output per worker in the short run.”

(3) Suppose that both countries are about to be united at the time when the population of both
countries is equal to N, the capital stock of Country A is equal to K, and the capital stock]
Country B is equal to 2K. If Country B cares about output per worker in the steady state,
should Country B be united with Country A or stay independent? Why? (4%)
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(4) [Continued from (3)] In the endogenous growth model, the technology factor D can be
related to the capital stock. Suppose that D = K%5, where K is the capital stock of the
country. Should Country B be united with Country A or stay independent in this case? Why?

(4%)

Part I1. Long Question.
1. HEARER 2011 SEEBEHREFIERE » DIHNE H S ERAE B RAR -

(1) {158 "rERKHEGER | ESREECE A R NERERITHR S S R T RE R R AT 7 (10%)
(2) BT MR | ERECRRIERERR, o (10%)
(3) IR - HFE BT B R EEE R 7 SRR HIEE . e YRR 7 (5%)

2. B 2011 SRR RS ) - A SRR O RFRIRIT/E IR T, £ K
BHCRLURIESS -

(1) 1128 T 522 7hgY, (perfect sterilization)wxt EHSELER, 7 (5%)
) JHEEEEREIE YT (10%)
(3) SLLHAR 2011 FRIBEIBRIGE M5 561 0 ka5 LSC 2SR | 8l H EREHEERRIRE - (10%)
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1. (10%) Suppose two random variables X and ¥ have the joint probability density func-
tion (p.d.f.) '
fry(,y)=12xy(1-y), 0<x=<1,0=<y=<l

(1) Are X and Y independent?
(2) Find the marginal p.d.f.s of X and Y, fx(x) and fy(y), respectively.

2. (20%) Assume X and Y are exponential random variables with p.d.f.s:
fx(x) =™, x>0
fro) =i, y > 0,
(1) Find the moment-generating function (m.g.f.) My (¢).
(2) Use the m g f4My(2) to find theVariance of ¥, Var(X):
(3) If X and ¥ areindependept, find the p.d.f. of W =\ /.
(4) Let Y|, Y5, 0.+, ¥, BE @ fandom sample of.X, find the maximum likelihood esti-
mator for 4.

3. (10%) Suppose that42,7, 5,8} is a realization of a random sample offsize four form
the two-parameter upiformp.df. (8 and 6, areunkn@wn)

1
fr(y:61,00) =y O, < y < 0; + Oy,
26,

Use the method of moments to calculate ihe estimates of 61 and ¢;.

4. (10%) From 1915 to 2610, the department of Economics in Harvard University had
48 vacancies for full-time Prefessors=#The table below.sHows the number of years
in which exactly k of the vacancies occurred. Please show in detail how to test the
hypothesis that those data can be described by a Poisson p.d.f., at the a = 0.01 level
of significance.

Number of Vacancies Number of Years

0 59
1 27
2 9
3

>4 0
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8%y Let Y] < Yo < Y3 < Y4 < Y5 be the order statistics associated with n in-

. (16%) Let X; and X; be independent random variables, each with p.d.f

‘ LetY; =X;— Xzand 1o = X1 +

. (8%) Let X and 113 %3 B 8 1" para D2, and p3 =

. (10%) Consider a linear regression model as

dependent observations Xj, X2, X3, X4, X5 , each from the distribution with p.d.f.
fx(x) = 2x,0 < x < 1. Whatis P(¥s < M), where M is a constant satisfying
0<M<1?

fx(x)=e7%, 0<x <o0.

(1) Find the joint p.d.f. of Y2
(2) Find the margin

)= P1L— P2,
fx,y(x.0)

where x and y

Fx(x) = ;

Find Var(X).

Yi=a,+B,Xi+ Uy, i=12,...,n
Let @ and B be the ordinary least squares (OLS) estimators for a, and f,, respec-
tively. Let Y, =a+ ,éX,- and U; = Y; — }7,- for all i, Find that
1) 310 |
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