Whitman College

Econ 328

Final Exam

May 17, 2004

Write all answers in your blue book.  Show all of your work.  The exam ends at 5pm.

1.  (a)  (5pts)  Define a game with imperfect information.  

(b)  (5pts)  Think of an example of such a game.  Draw the game tree for your example. 

2.  (a)  (5pts)  Define a game with incomplete information.  

(b)  (5pts)  Think of an example of such a game.  Draw the game tree for your example.

3.  (5pts)  Finish the following definition.

 A pure strategy profile  s      S  is a Nash equilibrium if and only if si 
4.  Consider the following game.  

	
	
	
	Player 2
	

	
	
	L
	M
	R

	
	U
	3, 4
	2, 3
	0, 8

	Player 1
	I
	2, 5
	4, 10
	0, 6

	
	D
	7, 3
	1, 2
	1, 1


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

(b)  (10pts)  Find the Nash equilibrium in mixed strategies for this game, if such an equilibrium exists.  

(c)  (10pts)  Graph the best response functions for each player.  Be sure to label which best response function belongs to which player.  On your graph, indicate all of the pure and mixed strategy Nash equilibria.

(d)  (5pts)  What are the payoffs in each of the Nash equilibria?  Which, if any, of the Nash equilibria are Pareto efficient?

5.  (5pts)  True or false?  All games have a Nash equilibrium.  

Explain your answer.

6.  (a)  (5pts)  Define a bad Nash equilibrium. 

(b)  (10pts)  True or false?   Every game in the prisoner’s dilemma class has a bad Nash equilibrium.  
Explain your answer.

7.  Consider the following sequential-move, one-shot (von Stackelberg duopoly) quantity-setting game.  Firms 1 and 2 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 = 80 - 4(Q1 + Q2), where Q1 is Firm 1’s output, and Q2 is Firm 2’s output.  Both firms have marginal costs of 5, and no fixed costs.  Each firm has unlimited production capacity and may produce fractions of a unit.  Firm 1 has superior management, so that it will contract with its suppliers and commit to producing its output before Firm 2 can choose its level of output. 

(a)  (15pts)  Compute the subgame perfect Nash equilibrium (SPE) of this game.  

(b)  (5pts)  How much profit does each firm make in the SPE of the von Stackelberg game?

(c)  (20pts)  Now consider the following situation.  Suppose that before Firms 1 and 2 interact, Firm 1’s manager asks for a raise.  If not given a raise, Firm 1’s manager will retire.  Not giving the manager a raise would result in Firm 1 losing its superior management, so that Firms 1 and 2 would then play a simultaneous-move one-shot (Cournot duopoly) game.  What is the highest raise that Firm 1 is willing to pay its manager?  Explain your work.

8.  Consider the following set of payoff vectors, V, defining the player’s alternatives for a given bargaining problem.  V= {(8, 10), (5, 4), (2, 1)}.  Here, the default payoff vector is (2, 1).  Suppose that player 1 has a bargaining weight of 1 = 0.2, and player 2 has a bargaining weight of 2 =0.8.  Assume transferable utility.  Use the standard bargaining solution to answer the following questions.

(a)  (5pts)  Consider the agreement that maximizes joint value.  For this agreement, what is the maximum joint value, and what is the surplus?

(b)  (10pts) Calculate the payoffs for each player in the standard bargaining solution outcome. 

(c)  (5pts)  What transfer, t, from Player 2 to Player 1 achieves the standard bargaining solution outcome?

9.  (10pts)  What does noncooperative game theory suggest could determine players’ bargaining weights?  Explain your answer.

10.  (10pts)  Consider a bargaining problem, and the standard bargaining solution.   

Now consider the following two options.

Option A:  Player 1’s default payoff rises by twenty, with all else unchanged.  

Option B:  The maximum joint value rises by twenty, with all else unchanged.

For what values of player 1’s bargaining weight 1, would Player 1 prefer Option B over Option A? 

11.  (25pts) Consider an infinitely repeated Bertrand pricing game with five firms.  The firms simultaneously choose their prices each period, in a market whose demand each period is given by Q = 40 - 2P.  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 cost of 4, 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. For the grim trigger strategy to be a Nash equilibrium of the infinitely repeated game, what would each firm’s discount factor have to be?  Explain your work. 

12.  (a)  (5pts)  Define a Bayesian Nash equilibrium (BNE).   

(b)  (5pts)  Describe a strategic situation where the BNE concept would be useful.

13.  (10pts)  Consider a common value auction for an item of uncertain value.  Why should a bidder bid significantly less than the value she estimates the item is worth?  Explain.
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