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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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