Whitman College 
Econ 328 Game Theory 
Exam 2 
October 23, 1995 


Write all answers in your bluebook. Show all of your work. 

1. Sam and Gary are going to go trick-or-treating together. Only two kinds of costumes are left in the store: skeleton costumes and ghost costumes. Sam gets Von Neumann-Morgenstern (VNM) utility of 100 from going as the only skeleton, 50 from going as the only ghost, and 0 if his costume matches Gary's. Gary gets VNM utility of 50 from going as the only skeleton, 100 from going as the only ghost, and 0 if his costume matches Sam's. Sam chooses his costume first. When Gary chooses his costume, Gary knows Sam's choice. The game is common knowledge. 

(a) (10pts) Draw the game tree. Be sure to label who plays at each decision node, what action each branch represents, and the payoffs at each terminal node. 

(b) (20pts) List all of the possible strategy profiles for this game. For each strategy profile, state whether or not the profile is a Nash Equilibrium. For those strategy profiles that are not Nash Equilibria, explain why they are not. 

(c) (10pts) Using backward induction, find the solution to this game. 


2. Suppose Bill, a buyer, and Sally, a seller, are bargaining over the price at which they make a trade. The maximum price Bill is willing to pay is $300, and the minimum price Sally would accept is $200. Bill plays first. He may offer to pay $200, $250, or $300. Sally may accept, in which case the game ends, or she may reject and then make a counter offer in the next period. As a counter offer Sally may ask for $200, $250 or $300. Bill may accept or reject the counter offer, at which point the game ends. Bill and Sally both discount future gains from trade at the same rate. It costs each of them 50% of his or her gains from trade if they wait until the second period to reach an agreement. A player who is indifferent between accepting and rejecting will always accept. The game is common knowledge 

(a) (15pts) Draw the game tree. Be sure to label who plays at each decision node, what action each branch represents, and the payoffs at each terminal node. Using backward induction, find the solution to this game. 

(b) (15pts) Consider the same game as above, but assume that neither player discounts their gains from trade. That is, neither Bill nor Sally is impatient. Draw the game tree and find the backward induction solution. 


3. (30pts) Consider the firms Sparkling Water Company and Clearwater Inc. They 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 = 20 - 2(Q1 + Q2), where Q1 is Sparking Water's output, and Q2 is Clearwater's output. Both firms have marginal costs of $4 per unit, and no fixed costs. Each has unlimited production capacity and may produce fractions of a unit. Sparkling Water has superior management and will contract with its suppliers and produce its output before Clearwater can choose its level of output. The game is common knowledge. Use backward induction to determine how much each firm will produce.
