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Question 1: There is a consumer with a utility function u(x, y) = x/3y?/3 where x is the consumption
on good 1 and y is the consumption on good 2. The price for good 1 is p; = 1, and the price for good 2
is p, = 2. The consumer has an income of 10. Suppose the government imposes a tax on the

consumption of good 1 so that the consumer needs to pay 0.5 for every unit of consumption for good 1.

(a) What is the optimal consumption of good 1 and good 2 for this consumer? (15 points)
(b) What is the tax collected by the government? (5 points)

Question 2: A person’s utility comes from consumption and leisure. He/she has an endowment of 10
units of money. There is an amount of time, which is 24 hours, that he/she can spend on either work or
leisure. The wage is 2 units of money per hour, and the price of consumption is 1 unit of money. His/her
utility function is u(C, L) = v/CL, where C is the amount of consumption and L is the amount of leisure.
This person needs to decide the amount of time spent between work and leisure in order to maximize
his/her utility.

(a) Draw the budget line on a graph where the horizontal axis represents leisure, and the vertical axis

represents consumption. (8 points)
(b) What is this person’s optimal allocation of time between work and leisure? (10 points) What is
his/her utility at this allocation? (2 point)

Question 3: A monopoly firm faces a market that consists of two groups of consumers. The demand
function for the first group of consumers is D; (p), and the demand function for the second group of
consumers is D, (p), where p is the price. If the firm produces Y units of output, then the total cost of
production is 5Y. The firm sets the same price for both groups of consumers.

(a) Suppose D;(p) = 40 — p and D,(p) = 20 — %p. What is the profit-maximizing price? (10 points)
What is the quantity sold under this price? (5 points)

(b) Suppose D,(p) =40 —p and D,(p) =2 — %p. What is the profit-maximizing price? (10 points)
What is the quantity sold under this price? (5 points)

Question 4: Two players play the following extensive-form game. Player 1 first decides to play L, or

R;. If he/she plays L,, the game ends, and if he/she plays R, it is player 2’s turn. Then, Player 2 decides
whether to play L, or R,. If Player 2 plays L,, the game ends, and if he/she plays R,, its Player 1’s turn.
Finally, Player 1 decides whether to play L; or R3. The game tree is shown in Figure 1. In the game tree,
the number on the left in a pair of numbers represents Player 1°s payoff, and the number on the right in a
pair of numbers represents Player 2’°s payoff.

Use backward induction to find the subgame-perfect Nash equilibrium. (15 points)
Note that you need to provide some brief reasoning on the backward induction to get full credits.
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Figure 1: The game tree for Question 4

Question 5: Three players play a simultaneous-move game. Player 1 chooses between U and D. Player 2
chooses between L and R. Player 3 chooses between A and B. Note that all three players make their
decisions simultaneously. The payoff matrices are shown in Figure 2. In Figure 2, Player 1 chooses
which row to play; Player 2 chooses which column to play; Player 3 chooses which matrix to play. In
each cell in the matrices, the number on the left is Player 1°s payoff; the number in the middle is Player
2’s payoff; the number on the right is Player 3’s payoff. (For example, if Player 1 plays U, Player 2
plays L, and Player 3 plays A, then Player 1 gets 3, Player 2 gets 3, and Player 3 gets 10.)

Find all pure-strategy Nash equilibria. You need to provide some brief reasoning on your answer to get
the full credits. (15 points)
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Figure 2: The payoff matrices for Question 5
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