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Answer the following five questions, equally weighted

BB TR RE LI (5 &, 36 100 &)

Jd

. (20%) A die is loaded in such a way the probability of particular face’s showing
is directly proportional to the number on that face. What is the probability
that an even number ({Hj#) appears 7 (Hint: P(*' face appears) = P(i) =
ki, i=1,2,...,6, where k is a constant.)

. (20%) Let X be a continuous random variable which is uniformly distributed
on the interval [—2, 3].
(a). Let U = e*. Find the density function of U.
(b). Let V = X®. Find the density function of V.

)

3. (20%) Let {X,Y) have joint density f(z,y) =e7?, 0 <z <y. Find
(a). E(X]Y =y).
(b). Var(X|Y = y).

4. (20%) Let Xi,..., X, be independently identically distributed with X; having
density f{z;8) = 2%, 0 < z < 1, & > 0. Find the maximum likelihood
estimator (MLE) of 4.

o

. (20%) An urn contains 10 chips. An unknown number of the chips are white;
the other are red. We wish to test

Hy: exactly half the chips are white
versus
Hy: more than half the chips are white.

We will draw, without replacement, three chips and reject Hy if two or more
are white. Find

(a). a.

(b). 8 when the urn is 60% white.

End of Questions.
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Question 1: Consider a consumer with a utility function u(x,,x,) = 2+/x, + x,, where X, represents the
consumption of good 1, and X, represents the consumption of good 2. Suppose the price of good 1 is p4,
and the price of good 2 is p,. In addition, the income for the consumer is m. Suppose this consumer
chooses his/her consumptions of good 1 and good 2 such that his/her utility is maximized.

(a) Supposep; =2.p; =1, andm = % What is the demand for good 1 (as a function of m)? (4 points)

What is the demand for good 2 (as a function of m)? (4 points)

(b) Supposep; = 2.py,=1l,and0 <m < % What is the demand for good 1 (as a function of m)? (4
points) What is the demand for good 2 (as a function of m)7 (4 points)

(c) Suppose p; = 2 and p, = 1. Draw the Engel curve for good 1. (3 points) Draw the Engel curve for
good 2. (3 points)

(d) Suppose the income is m = 10. In addition, suppose initially p; = 2 and p, = 1. Now, the price of
good 1 becomes p; = 1, and the price of good 2 is still p, = 1. What is the change of demand for
good 17 (1 point) What is the (Slutsky) substitution effect? (3 points) What is the income effect? (3
points)

Question 2: Two players A and B are playing a game. Player A has the strategies T and D, and player B
has the strategies L, M, and R. The payoff matrix is in Figure 1.

L M R

T 5,5 3,2 0,1

D 2,3 6,6 0,0

Figure 1: The Payoff Matrix of the Game

(a) Suppose player B chooses strategy R. What is the best response for player A7 (3 points)
(b) What are the pure-strategy Nash equilibria in this game? (10 points)
(c) What is the mixed-strategy Nash equilibrium in this game? (10 points)

Question 3: Consider a market where there are two firms selling identical goods. Firm 1 1s the leader
firm, and the firm 2 is the follower firm. Firm 1 sets the price p, and both firms sell the goods at the same

price. Suppose Firm 1 produces q; and the cost is 2q4, and Firm 2 produces ¢, and the cost is é g2.In
addition, the demand for the goods produced by these two firms is D(p) = 10 — p.

{(a) Given p, what is the output q3 that maximizes the profit of Firm 2 (as a function of p)? (8 points)
(b) Given q3, what is the demand for Firm 1 (as a function of p)? (8 points)

(c) Write down the profit for Firm 1 (as a function of p). (4 points)

(d) What is the price p that maximizes the profit of Firm 1? (4 points)

Question 4: Consider a linear city that is represented by a line. The line has the length of 1. Consumers
are located on the line uniformly, and the density of the population at each point on the line is 1. We can
use x with 0 < x < 1 to represent a location on the line.

There are two firms that produce identical goods. Firm 1 is located at x = 0, and Firm 2 is located at x =
1. The cost to produce one unit of the good is 2. This production cost is the same for both {firms. Firm 1
sells the products at price pq, and Firm 2 sells the products at the price p,.
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A consumer need to visit one of the firms before he/she can purchase the good. Each consumer wants to
purchase at most one unit of the goods. For a consumer who is located at X, he/she has a traveling cost x?
to visit Firm 1 and a traveling cost (1 — x)? to visit Firm 2. His/her utility from purchasing a good from
Firm 1 is v — x% — py, and his/her utility from purchasing a good from Firm 2 is v — (1 — 8)* — p,.
Suppose p; and p, are such that every consumer would purchase one unit of the goods from one of the
firms.

(a) What is the location of the consumer who is indifferent between purchasing the good from Firm 1
and purchasing the good form Firm 27 (6 points)

(b) Write down the demand for Firm 1 (as a function of p; and pj). (4 points) Write down the demand
for Firm 2 (as a function of p; and p;). (4 points)

(c) Write down the profit for Firm 1 (as a function of p; and p;). (2 points) Write down the profit for
Firm 2 (as a function of p; and p,). (2 points)

(d) Given p,, what is the profit-maximizing price pj for Firm 1 (as a function of p;)? (2 points) Given
p., what is the profit-maximizing price p3 for Firm 2 (as a function of p;)? (2 points)

(e) Suppose p; = p3. What are p; and p3? (2 points)
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1. Consider an economy where exists the representative firm who has a CES form production function:
Y =[aK"+(1-a)I’]", where K denotes physical capital stocks, L represents labor, & & (0,1)
stands for the capital share and 1/ (1 - o) > 0 expresses the elasticity of substitution between the two
factors. The goods market and both factor markets are perfectly competitive. Given that W denotes
the nominal wage rate and P denotes the price level, the slope of the labor demand curve can be
identified as __ (1)__. Let I° denote the number of hours the representative household is willing
and able to supply at a certain level of the nominal wage rate #°, and the labor supply curve is
specified as W® = Ph(L), where k(L) is the marginal disutility of labor supply and A'(L)> 0.
Thus, in the economy the slope of the aggregate supply curve can be derived as dP/dY =__(2) .

2. Consider a continuous time Solow growth model, The aggregate production function is specified as
Y= KN, where K is aggregate capital and N is the number of workers. The economy has a
constant worker growth rate N/ N =0.02, a constant saving rate 5 =0.3, and a constant capital
depreciation tate of & =0.05. Let I denote aggregate investment, and the law of motion for capital
is dK /dt = K = I -8K . The steady state capital per worker can be computed as K/ N=_(3) .
In addition, the golden rule saving rate s, =__(4) . '

III. F)&7A(E 20 4) Note: Answer the question on the separate sheets. Please label question

numbers clearly, and write legibly.

1. In a traditional fiscal stimulus (a debt-financed fiscal stimulus), the government typically borrows
money by issning bonds to fund increased spending or tax cuts. However, in @ money-financed
fiscal stimulus, the central bank directly creates extra money supply, which is then used to finance
the government's budget deficit. Gali (2020, Journal of Monetary Economics, p.17) states that “First
and foremost, a money-financed fiscal stimulus, in the form of a tax cut or an increase in government
purchases, provides a way to boost economic activity effectively, as long as prices are reasonably
sticky... In particular, it can be designed such that debt and taxes do not need to rise, either in the
short run or the long run. Furthermore, such money-financed fiscal stimuli appear to be more
effective than their debt-financed counterparts.”

(1) Draw a diagram using the IS-LM theory to analyze Gali’s staterent. (10pt.).

(2) Use the IS-LLM model to calculate the impact of a money-financed fiscal stimulus (government

spending) on the interest rate. (10pt.)
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