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1. 7 %)
Consider a variant of the rock-paper-scissors game. The game has two players; each player may

simultaneously play one of the following actions: rock, paper, or scissors. The payoff matrix is as follows:

Player 2
Rock Paper Scissors 3
Rock (0,0) (-1,5 | (1,-1)
Player 1 | Paper (5,—-1) (0,0) (-1,2)
Scissors (-1,1) (2,-1) (0,0)

where (uy,u,) denotes Player 1 and Player 2’s utilities given the action played by the players,
respectively.
a. How many pure strategy Nash equilibria are there?

b. Find the mixed strategy equilibrium.

2. (10 %)
Consider a duopoly market consisting of Firm 1 and Firm 2. Let g; be Firm i’s output, and Firm i’s

cost function is
Ci(q) = i~ qf.
Suppose that the market demand is P = 100 — Q, where Q = g1 + q.
a. Suppose the two firms compete in Cournot fashion. Find the market equilibrium price and each
firm’s output.
b. Suppose the two firms form a cartel and evenly share profits. Find the market equilibrium price

and each firm’s output.

HAAE B R



B Eb AR 114 2EERALHE —BRASZET AL

% (p7) @ap c BFEZA
#t B B2 $28 #47
O MR &84 E#%&

3, (10 %)
Suppose a profit-maximizing firm in a competitive market has the production function F(L,K) = L + 10K,
where L denotes the labor input, and K denotes the capital input. Let w represents the wage per unit
of labor and r represents the rent per unit of capital. Assume the labor and capital markets are
competitive.
a. Suppose, in the short run, K = K. Find the conditional short-run labor demand function L*(y, K)
and the short-run cost function Cgg(y, K) given the total production y. &

b. Suppose, in the long run, all production factors are variable. Find the long-run cost function

CLr(¥).

4. (23 %)
Consider a competitive labor market with infinitely many workers and employers. There are three types
of workers: H, M, and L, where each type’s productivity differs. Let m; denotes type i’s productivity,
and my = 15,y = 6, and 7, = 3. The worker’s productivity of each type is public information to
everyone in the labor market.
The labor market proceeds as follows.
Stage 1: Hiring. Each employer hires one worker with the job offer of the wage w. Employers cannot
distinguish the different types of workers. They only know that % of workers are type H, % of workers
are type M, and % of workers are type L. In other words, there is a % chance of hiring a worker of
Type H, a ';: chance of Type M, and a % chance of Type L.
Stage 2: Production. After the workers are hired, the employers then learn the hired worker’s type and
start production. The employers’ profits are m; — w, given a type i worker is employed. Assume the

reservation wage for all workers is 0, and assume the employers maximize their expected profits.
a. What will the equilibrium wage be in this market?

Suppose the workers can signal their types with an undergraduate degree before entering the labor market.
The cost for the workers to obtain an undergraduate degree depends on their type. Let ¢/ denote type
i’s cost to obtain an undergraduate degree. Employers can observe whether a worker holds an

undergraduate diploma but cannot directly observe the worker’s type during Stage 1.
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b. Consider a partial-separating equilibrium where the employers believe those with an undergraduate
degree must be a type H or a type M; otherwise, a type L. Suppose the employers may offer
different wages to workers with or without an undergraduate degree. Under thié belief, what will
the equilibrium wages be in this market? Denote wVYas the wage with an undergraduate degree
and w"as the wage without one.

c. Foratype i worker, her utility is

U — ¢, if obtaining an undergraduate degree

N

w
u;(w?wh, ey = !
w ,otherwise -

Consider the following possible options of cost structures (1)—(5).

ch el ef
(1) 0 1 2
2) 2 2 5
(3) ', 3 7
(4) 3 5 8
(5) 5 7 9

List all options that can support this equilibrium. In other words, the types of workers that will
obtain undergraduate degrees coincide with the employers’ beliefs: type H and M will obtain
an undergraduate degree, but type L will not.

d. Find the ranges of ¢}, cfj, and ¢/ so that this equilibrium can be supported.

Suppose now that the workers can further signal themselves with a graduate degree. Let c? denote type
i’s cost to obtain a graduate degree. Employers can also observe whether a worker holds a graduate

diploma during Stage 1.

e. Now consider a separating equilibrium where the employers believe those with a graduate degree
must be a type H; those with only an undergraduate degree, type M; otherwise, type L. The
equilibrium wage for workers with a graduate degree is w®, for workers with an undergraduate

degree, wY, and for workers with no degree, w". For a type i worker, her utility is

o s
w€ — cf’, if obtaining a graduate degree

v, e
Ui(wG, w? wh. el e )= { w" — ¢;,if only obtaining an undergraduate degree

wV | otherwise

Find the ranges of ¢/, c{ for each type so that this equilibrium can be supported.
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5. (25 %)
Ann’s utility function is U(xy,x3) = X4 x¥, where k > 0 , x; represents the quantity of good 1, and
x, represents the quantity of good 2. The price of good 1 is 4, and the price of good 2 is 5, respectively.
Ann's total income is M, with M>0.
a. Derive the optimal consumption bundle (x, x;) that maximizes Ann’s utility, subject to her budget
constraint.
b. Based on your results in (a), compute the income elasticity of demand for go;d 1,
c. Ifthe price of good 2 increases from 5 to 10, will Ann change her expenditure on the consumption
of good 2? Why or why not?
d. If the price of good 1 decreases from 4 to 2, will Ann change her optimal consumption bundle
(x1,x3)? Why or why not?

e. Show that Ann’s Engel curve is a straight line and derive its slope.

6. (15 %)
Dick is considering purchasing insurance to cover a potential loss. The loss amount is 175, and the
probability of the loss occurring is 20%. The insurance provides full compensation, and the premium is
30. Assume Dick’s utility function is U(W) = W5, where W represents his wealth level. Dick’s
initial wealth is 400.
a. Will Dick choose to purchase the insurance? Calculate the expected utility for both purchasing
and not purchasing the insurance, and explain your reasoning.

b. Is Dick risk-averse? Explain your reasoning.

7. (10 %)
Consider a pure exchange economy with two consumers and two goods. Consumer A’s utility function

is Uy(x4,v4) = x4 y? . Consumer B’s utility function is Ug(xp,¥p) = x5yp. Consumer A has 2 units

of good x. Consumer B has 2 units of good y.
a. Find the Walrasian equilibrium for this exchange economy.

b. Is the Walrasian equilibrium Pareto efficient? Why or why not? Explain your reasoning.
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