Whitman College

Econ 328

Final Exam

May 18, 2009

Write all answers in your blue book.  Show all of your work, including all of the calculations.  The exam ends at 4:30.

1.  (5pts)   (a)  Write the normal form for a game that can be solved using iterated removal of dominated strategies.  What is the iterated dominant strategy equilibrium for your game?  

(b)  (5pts)  Does your game have a Nash equilibrium in pure strategies?  If so, what is the equilibrium?  If not, explain why not.

(c)  (10pts)   Does your game have a Nash equilibrium in mixed strategies?  If so, what is the equilibrium?  If not, explain why not.

2.   Consider a situation between two students in a chemistry class.  Student 1 is better at chemistry than is Student 2.  The class is going to take a standardized chemistry test that will be graded on a curve.  The game starts with Student 1 deciding whether to study for the test or not.  Student 2, not knowing what 1 has decided, must decide whether he will study for the test or not.  If both decide not to study, the game ends, and the payoffs are (90, 90).  If 1 decides not to study and 2 decides to study, the game ends, and the payoffs are (50, 95).  If 1 decides to study and 2 decides not to study, the game ends, and the payoffs are (95, 50).  Consider the case where both decide to study.  Here, Student 1 observes 2 studying, so now 1 must choose between studying alone or offering to study with 2.  If 1 chooses to study alone, the payoffs are (90, 75).  If 1 chooses to offer to study with 2, then 2 either accepts, ending the game and generating payoffs of (85, 85) or 2 rejects, ending the game and generating payoffs of (90, 75).  

(a)  (10pts)  Draw the extensive form for this game.

(b) (5pts)  On your extensive form, indicate each subgame.  How many subgames are there?

(c)  (10pts)  What is the subgame perfect equilibrium (SPE) for this game?  Show all of your work, including what you do with each of the subgames.  

(d)  (5pts)  Is the SPE Pareto efficient?

(e)  (10pts)  Write the normal form for the game, and find all the Nash equilibria in pure strategies.  

3.  (25pts)  Consider a market with twenty firms.  Simultaneously and independently each firm chooses whether to locate downtown or in the suburbs.  The profit of each firm depends on the number of other firms that locate in the same area.  Let m stand for the number of firms that locate in the suburbs.  Let n stand for the number of firms that locate downtown.  So, n + m = 20.  The profit of a firm that locates downtown is given by 5n – n2 + 42.  The profit of a firm that locates in the suburbs is given by 30 – m.  In a Nash equilibrium, how many firms locate in each region, and how much profit does each firm make?  

4.  Use the following information to answer parts (a)-(f).  Consider a two-player alternating-offer ultimatum game like that discussed in class, but with four rounds.   Recall that the players are bargaining over a transferable surplus that is continuous and has a value of one.  Utility is transferable between players. Time elapses between rounds.  In the first round, Player 1 makes an offer of how to split the surplus. Player 2 can accept, thereby ending the game, or take the game to round 2 by making a counteroffer.  Player 1 can accept 2’s counteroffer, or send the game to round 3 by making a counteroffer of his own.  Player 2 can accept 1’s newest offer, or send the game to round 4 by making the final offer of the game.  Player 1’s acceptance or rejection of this offer would end the game. Rejection results in both players getting payoffs of 0.  Note that neither player has any fairness issues. 

(a)  (10pts)  Suppose neither player is impatient.  Draw the extensive form for this game. 

For parts (b)-(g), assume that both players are impatient.  For the time period that elapses between each round, Player 1 has a discount factor of 0.7 and Player 2 has a discount factor of 0.9.

(b)  (20pts)   Copy the following chart into your bluebook.  Working the game backwards, fill in the best response for each player.  Indicate in each round how much of the surplus the player would offer to the other, and how much the player would therefore be proposing to keep for himself.

	Round
	Best Response Offers

	4th
	Player 2 offers to Player 1:

	
	Player 2 keeps for himself:

	3rd
	Player 1 offers to Player 2:

	
	Player 1 keeps for himself:

	2nd
	Player 2 offers to Player 1:

	
	Player 2 keeps for himself:

	1st
	Player 1 offers to Player 2:

	
	Player 1 keeps for himself:


(c)  (10pts)  What is the subgame perfect equilibrium (SPE)?  

(d)  (10pts)  Is the SPE Pareto efficient?  Explain.

(e)  (10pts)   Suppose this 4-round ultimatum game determines each player’s bargaining weight in the standard bargaining solution.  What would player 2’s bargaining weight (2) be?   In words, explain where player 2’s bargaining strength comes from.

(f)  (20pts)  If this game continued indefinitely, rather than ending after 4 rounds, what would be the SPE? What would player 2’s bargaining weight (2) be? In words, explain where player 2’s bargaining strength would come from.

5.  (35pts) Consider an infinitely repeated Bertrand pricing game with four firms that produce an identical product.  The firms simultaneously choose their prices each period, in a market where the demand each period is given by Q = 40 - 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.  Firms can sell fractions of a unit.  Each firm has a marginal cost of 2, 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.  Suppose the firms have the following discount factors: ∂1 = 0.95, ∂2 = 0.80, ∂3 = 0.75, and ∂4 = 0.70.   Can collusion be sustained as a Nash Equilibrium of the infinitely repeated game with all players playing the grim trigger strategy?  Explain your work and your reasoning.

PAGE  
1

