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1.

(10pts) Suppose that three investments have the same three payoffs, but the probability associated
with each payoff differs, as illustrated in the table below:

Payoff Probability Probability Probability
(Investment A) (Investment B) (Investment C)

$500 0.10 ‘ 0.30 0.40

$250 0.80 0.30 0.10

$100 0.10 0.40 0.50

a. Find the expected return of each investment. (3pts)
b. Eddie has the utility function U=5Y, where Y denotes the payoff. Which investment will he

choose? (1pts)
c. Rebecca has the utility function U=v5Y. Which investment will she choose? (3pts)
d. John has the utility function U=5Y?. Which investment will he choose? (3pts)

(5pts) Which of the following utility functions are consistent with convex mdlfference curves?
a. UX,)Y)=2X+5Y

b. UX,Y) =VXY

c. UX,Y)=Min(X,Y)

d. UX,Y) =log(X) + log(Y)

(15pts) Consider a perfectly competitive market of product x with 10,000 identical firms. Cost
structure of each firm is TC=¢*/8—9¢/4+10. There are 10,000 consumers with the same utility
function #(q,7) = log(q - r) , where q is the quantity of 'product x and r is the quantity of other
products. Each consumer has an income of 5 and faces the price p, = 0.25 and p,. = 1.

a. Find the market’s supply function of x; (8pts)
b. Find the market’s demand function for x. (7pts)

(10pts) A firm’s production function is y = min{ax,, bx,}, where y is output, and x, and x, are
factor inputs with prices w; and w, respectively. Find the firm’s cost function.

(10pts) Answer the following questions:
a. What is the meaning of the second theorem of welfare economics? (5pts)
b. Discuss its implications. (5pts) :
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1. (20%)

The amount of gasolines sold daily at a service station is uniformly distributed with a minimum of 2,000
gallons and a maximum of 5,000 gallons.

(a). Find the probability that daily sales will fall between 2,500 and 3,000 gallons.

(b). What is the probability that the service station will sell at least 4,000 gallons ?

2. (20%)
Given the independent random variables X;, X, and X3 with the probability density

forxy >0

At ={7,"

elsewhere

o) = (2e7 %2 forx; >0
f2(xz) L o elsewhere
. (3¢~ forxg >0

falxy) = { 0 elsewhere

Find the probability P(X; + X, = 1, X3> 1).

3. (20%)
Given a random sample of size N from a population having the density

e—x-6)  forx > 48
0 elsewhere

f6)=1

Find the maximum likelihood estimator for the parameter &.

4. (20%)

Suppose the weight X4, height X5, and age X5 of a randomly chosen male have a multivariate normal
distribution with means 170, 68, and 40 and variances 400, 16, and 256, and with covariance Cov
(X1,X,)=64, Cov(Xy, X;)=128, and Cov (X, , X3 ) =0. Find the conditional expectation of X;

given X; =72 and X3 =24,i.e,E(X; | X, =72, X3=24) =7

5. (20%)

A paint manufacturer wants to determine the average drying time of a new interior wall paint. If for 12
test areas of equal size he obtained an average drying time of 66.3 minutes and a standard deviation of
8.4 minutes. Construct a 95% confidence interval for the true mean x.

(Note that if Z is a standard normal, Prob( Z=< z ) = 0.95 when z = 1.64, and Prob( Z < z ) =0.975 when z
= 1.96. If U has a student 7 distribution with k degree of freedom, then Prob( U <¢)=0.975 when 7 =
2201 and k= 11. Prob(U<1¢)=0.975 whent=2.179 and k= 12.)
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Please answer the following questions on answer sheets
A. Consider the following model (30%)

Lucas supply curve:

AYt :ax(pt_p:)_{_sl,t (1)
Aggregate demand curve: '

Ayt =bx (mt - pt) + 82,t (2)
Monetary rule:

m =m+eg,, A3)

where, y, p and m are outpuf, price level and money supply. p; =E(p, |I,_,) in which E(.|.) is the
conditional expectation operator and I, is the information set at time t-1. Ay, =y, —,_,. aand b are
parameters, and m is the mean of m,. g, €,, and ¢_, are disturbances which are identically and

independently distributed.

(1) Please derive the effect of an expected monetary increase on price level and output. (10%).

(2) Please derive the effect of an unexpected monetary increase on price level and output. (10%).

(3) What is the policy ineffectiveness argument? Does the above model support the policy
ineffectiveness argument? (10%).

B. Solow Growth model: (40%)

Y=C+],
Y=F(L,K), , >0>Fy, B >0>Fq, limF =limF, =0, limF, = limF =0,

F is a constant return to scale production function.

K=I-8K,

S=ay,

L=nL,

where, F;, j=K,L is the partial derivative of F with respect to j and F; is the partial derivative of F; with
respectto]. Y, K, L, T and S are output, capital, labor, investment and saving, respectively. F(.), a, n and
& are the production function, the saving rate, the labor growth rate and the depreciation rate,
respectively.

(1) Please derive the condition for determining the steady state capital stock (10%)

(2) Given that the production function is Cob-Douglas (AK*L™®), please solve for the steady state
capital stock (5%).

(3) Please derive the condition for determining the golden rule capital stock (10%)

(4) Given that the production function is Cob-Douglas (AK“L'™), please solve for the golden rule capita
stock (5% : :

(5) What gs th)e dynamic inefficiency? Does the Solow model appear dynamic inefficiency? Why? (10%)
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C. Please explain the following (30%)

1. permanent income hypothesis (6%)
2. Lucas critique (6%)

3. long-run Phillips curve (6%)

4. uncovered interest parity (6%)

5. open market operation (6%)




