Whitman College

Econ 328

Final Exam

May 16, 2003

Write all answers in your blue book.  Show all of your work.  The exam ends at 11:45.

1.  (2pts each)  Indicate whether each of the following statements is true or false.  You do not need to explain your answer.

(a)  Every Nash equilibrium is Pareto efficient.

(b)  Every one-shot game has a Nash equilibrium.

(c)  Every subgame perfect equilibrium is a Nash equilibrium.

(d)  Every dominant strategy equilibrium is a Nash equilibrium.

(e)  Every rationalizable strategy profile is a Nash equilibrium.

(f)  Every Nash equilibrium is a rationalizable strategy profile.

(g)  Every one-shot game has a pure strategy Nash equilibrium.

(h)  Every one-shot game has a mixed strategy Nash equilibrium.

(i)  Every Nash equilibrium is a subgame perfect equilibrium.

(j)  Every Pareto efficient strategy profile is a Nash equilibrium.

2.  Consider the following game.  

	
	
	Player 2
	

	
	
	L
	R

	Player 1
	T
	5, 3
	0, 0

	
	B
	2, 1
	4, 10


(a)  (5pts)  Find all of the Nash equilibria in pure strategies for this game. 

(b)  (10 pts)  Find all of the Nash equilibria in mixed strategies for this game.

(c)  (10 pts)  Graph the best response functions for each player.  Be sure to label which best response function belongs to which player.

3. Consider the following sequential-move, one-shot (von Stackelberg duopoly) quantity-setting game.  The firms Sparkling Water Company and Clearwater are the only suppliers of bottled water to a community with no municipal water company.  They sell a homogeneous product at a price set by the market according to the following market demand function: P = 100 - 2(Q1 + Q2), where Q1 is Sparking Water's output, and Q2 is Clearwater's output.  Both firms have marginal costs of 20, and no fixed costs.  Each firm has unlimited production capacity and may produce fractions of a unit.  Sparkling Water has superior management, so that it will contract with its suppliers and produce its output before Clearwater can choose its level of output. 

(a)  (15pts)  Use backward induction to determine how much each firm will produce.  

(b)  (2pts)  How much profit does each firm make?

(c)  (15pts)  Now consider the following situation.  Suppose that before Clearwater and Sparkling Water interact, Clearwater has the option of hiring a manager who is just as good as Sparkling Water’s manager.  Specifically, hiring this manager would make it possible for Clearwater to contract with its suppliers and produce its output at the same time that Sparkling Water does.  So, if Clearwater hires this manager, it would then play a simultaneous-move one-shot (Cournot duopoly) game with Sparkling Water.  Both firms would still face the market demand function P = 100 - 2(Q1 + Q2), and have marginal costs of 20.  Clearwater is contemplating paying an up-front signing fee in order to make this manager willing to accept the job.  What is the most that Clearwater would be willing to pay as an up-front signing fee?   Explain your work.

4.  Consider the following extensive-form game.  












(a)  (5pts)  List the strategy set for each player.

(b)  (5pts) Write the normal form matrix for the game.

(c)  (5pts)  Use your normal form matrix to compute the pure strategy Nash equilibria of the game.  List these Nash equilibrium strategy profiles.

(d)  (10pts)  What are the subgame perfect equilibria?  Show and explain your work.

5.  (25pts) Consider an infinitely repeated Bertrand pricing game with three firms.  The firms simultaneously choose their prices each period, in a market whose demand each period is given by Q = 20 - 4P.  Customers buy from the firm with the lowest price.  If more than one firm charges the lowest price, then the firms selling at the lowest price split the total market quantity evenly between them. Each firm has a marginal costs of 1, and no fixed costs. Consider the grim trigger strategy of colluding by charging the monopolist's profit-maximizing price as long as the other players collude, but punishing a non-colluding player by charging the break-even price forever on.  If all the firms have discount factors (∂) of 0.6, is it a Nash Equilibrium of the infinitely repeated game for all players to play the grim strategy?  Explain your work. 

6.  (15pts)  Suppose nine firms are bidding in a common value auction, for the rights to an exclusive contract.  The value of this contract is uncertain, but each of the firms in the auction has an estimate of the value.  These estimates are uniformly distributed over a range centered on the true value of the contract.  The range is (150.  What is the optimal bid for a firm that has an estimate of 2010?  Explain how the firm determines its optimal bid.

7.  (25pts)  Two players will simultaneously and independently decide how much to contribute to a pubic good, National Public Radio.  If Player 1 contributes x1 and Player 2 contributes x2, then the value of the public good is 2(x1+ x2+ x1 x2), which they each receive.  Assume that x1 and x2 are positive numbers.  Player 1 must pay a contributing cost of (x1)2. So, Player 1’s payoff in the game is u1 = 2(x1+ x2+ x1 x2) - (x1)2.  Player 2 pays the cost t(x2)2 so that Player 2’s payoff is u2 = 2(x1+ x2+ x1 x2) - t(x2)2.  The number t is private information to Player 2.  Player 1 knows that t=1 with probability 3/4, and t=2 with probability 1/4.  Compute the Bayesian Nash equilibrium of this game.

8.   Consider the utility function v(x) = x0.5, where v(x) is the utility of receiving x dollars.

(a)  (5pts)  What is the Arrow-Pratt measure of relative risk aversion for this person?  

(b)  (2pts)  Is this person risk-averse, risk-neutral or risk-loving?

9.  Consider the lottery L, in which a person receives $1 million with probability 1/10 and $0 with probability 9/10.  Suppose Reginald’s utility function is v(x) = x0.5, where v(x) is the utility of receiving x dollars.

(a) (5pts)  What is Reginald’s expected utility of taking this lottery?

(b)  (15pts)  What is Reginald’s risk premium for taking this lottery?

10.  (a)  (5pts)  Explain what is meant by a principal-agent game with moral hazard.  

(b)  (1pt)  Briefly describe a real-world situation that would be an example of a principal-agent game with moral hazard.
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