PAGE  
1

Midterm exam for undergrad students (Game theory and Application)
可以討論，但不能抄答案，凡答案看來像似抄的，被抄與抄別人的一律打折給分（2人則各得1/2分數，3人則各得1/3分數，依此類推）

1. What is the equilibrium outcome that survives the iterated elimination of dominated strategies (including pure and mixed) in the following 2x3 game? (10 points)
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	0,3
	0,0
	1,1,
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	1,0
	1,3
	0,1


2. A manufacturer of automobile tires produces at a cost of $10 per tire. It sells units to a retailer who in turn sells the tires to consumers. Imagine that the retailer faces the inverse demand curve p=200 – (q/100). That is, if the retailer brings q tires to the market, then these tires will be sold at a price according to the demand curve. The retailer has no cost of production, other than whatever it must pay to the manufacturer for the tires.
(a) Suppose that the manufacturer and retailer interact as follows. First, the manufacturer sets a price x that the retailer must pay for each tire. Then, the retailer decides how many tires q to purchase from the manufacturer and sell to consumers. Calculate the subgame perfect equilibrium of this game (quantities, manufacturer’s price, and retailer’s price). (10 points)
(b) Suppose that the manufacturer sells its tires directly to consumers, bypassing the retailer. Thus, the manufacturer can sell q tires at price p=200 – (q/100). Calculate the manufacturer’s profit-maximizing choice of q in this case. (5 points)
(c) Compare the joint profit of the manufacturer and retailer in part (a) with the manufacturer’s profit in part (b). Explain why there is a difference. (10 points)
3. Consider a market with 10 firms. Simultaneously and independently, the firms choose between locating downtown and locating in the suburbs. The profit of each firm is influenced by the number of other firms that locate in the same area. Specifically, the profit of a firm that locates downtown is given by 5n – n2 + 50, where n denotes the number of firms that locate downtown. Similarly, the profit of a firm that locates in the suburbs is given by 48 – m, where m denotes the number of firms that locate in the suburbs. In equilibrium, how many firms locate in each region and what is the profit of each? (10 points)
4. Smith and Jones are fighting it out for the Democratic nomination for President of the United States. The more months they keep fighting, the more money they spend, because a candidate must spend one million dollars a month in order to stay in the race. If one of them drops out, the other one wins the nomination, which is worth 11 million dollars. The discount rate is r per month. To simplify the problem, you may assume that this battle could go on forever if neither of them drops out. Let θ denote the probability that an individual player will drop out each month in the mixed- strategy equilibrium.

(a) In the mixed-strategy equilibrium, what is the probability θ each month that Smith will drop out? What happens if r changes from 0.1 to 0.15? (10 points)

(b) What are the two pure-strategy equilibria? (5 points)

(c) If the game only lasts one period, and the Republican wins the general election (for Democrat payoffs of zero) if both Democrats refuse to exit, what is the probability γ with which each candidate exits in a symmetric equilibrium? (10 points)

5. There is a long sequence of players. One player is born in each period t, and he lives for periods t and t+1. Thus, two players are alive in any one period, a youngster and an oldster. Each player is born with one unit of chocolate, which cannot be stored. Utility is increasing in chocolate consumption, and a player is very unhappy if he consumes less than 0.3 units of chocolate in a period: the per-period utility functions are U(C) = −1 for C < 0.3 and U(C) = C for C ≥ 0.3 , where C is consumption. Players can give away their chocolate, but, since chocolate is the only good, they cannot sell it. A player's action is to consume X units of chocolate as a youngster and give away 
1 − X to some oldster. Every person’s actions in the previous period are common knowledge, and so can be used to condition strategies upon.
(a) If there is finite number of generations, what is the unique Nash equilibrium? (10 points)
(b) If there are an infinite number of generations, what are two Pareto-ranked perfect equilibria? (10 points)
(c) If there is a probability θ at the end of each period (after consumption takes place) that barbarians will invade and steal all the chocolate (leaving the civilized people with payoffs of -1 for any X ), what is the highest value of θ that still allows for an equilibrium with X = 0.5? (10 points)
