
Economics 603 Professor Lawrence Ausubel 
Fall 2018–2019   
 

 Final Exam 
 
 

Answer all four questions, each in a different exam book. 
Write your student number on each exam book and include your name on the book for Question 1. 
Also write your name at the top of this question sheet, and please return this question sheet at the same 
time that you turn in the exam books. 
Write legibly, show your work, and justify your responses. 
 

 

1. [25 points]  A Hotelling model with a lake 

Consider a market with two profit-maximizing firms, A and B, that are located on opposite 
sides of a lake. They offer a single product that has zero cost of production. There are two 
consumers,  and , in the market who each need to buy at most one unit of the single 
product offered by the firms. Consumers obtain a utility of 10 from consuming the product. 
Consumer  lives near firm A, and consumer  lives near firm B, and thus each incurs a zero 
cost in buying from the nearby firm. However, for consumer  to buy from firm B, or for 
consumer  to buy from firm A, the consumer must cross the lake, incurring a cost of T > 0. 
Consider the static game of complete information in which the firms simultaneously and 
independently name prices; let pA and pB denote the prices charged by firms A and B, 
respectively. 

Throughout parts (a) – (d), you should assume that the consumers make buying decisions that 
maximize their utility. Further, assume that, in case of indifference between buying and not 
buying, the consumer buys. 

(a) Suppose that T = 15. Determine all of the Nash equilibria in pure strategies of this game, 
justifying your response, or prove that none exists. 

(b) Suppose that T = 1. Determine all of the Nash equilibria in pure strategies of this game, 
justifying your response, or prove that none exists. 

(c) In part (c), let us consider a different solution concept. Define an undercut-proof equilibrium 
to be any pair of prices, (pA , pB), such that neither firm has the incentive to unilaterally 
deviate to a lower price than its competitor. Suppose that T = 1. Determine all of the 
undercut-proof equilibria of this game and explain whether any of them are also Nash 
equilibria. 

(d) In part (d), let us consider the dynamic game of complete information in which the firms 
move sequentially: first, firm A names pA and then firm B names pB. Suppose that T = 1. 
Assume that, in case of indifference between buying from the two firms, the consumer buys 
from the nearby firm. Determine all of the subgame perfect equilibria in pure strategies of the 
dynamic game, justifying your response, or prove that none exists. 
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3. [25 points]  An infinitely-repeated game 

Consider the following static game, G: 
 

   II  
  L C R 
 T 8 , 8 0 , 18 0 , 0 
I M 18 , 0 6 , 6 0 , 0 
 B 0 , 0 0 , 0 1 , 1 

 
(a) Solve the static game G in the most compelling possible way. 

In parts (b) and (c), consider the infinitely-repeated version of the static game G. 

(b) Fully specify trigger strategies that yield average payoffs of (8,8). Determine the critical 
discount factor δ  (0,1) such that these trigger strategies form a subgame perfect 
equilibrium. 

(c) Fully specify the strategies for a “maximally-collusive” equilibrium that yields average 
payoffs of (8,8) and in which the punishment is carried out for exactly 2 (two) periods 
following any deviation. Determine the critical discount δ  (0,1) such that these strategies 
form a subgame perfect equilibrium, or show that no such δ exists. 

 

 

4. [25 points]  An asymmetric auction game with discrete bids 

Consider the following asymmetric sealed-bid second-price auction game for a single item. 
Let  0 < v < w < x < y < z < 1. The two risk-neutral bidders, named Bidder 1 and Bidder 2, 
have valuations which are private information and which are drawn from i.i.d. random 
variables that are uniformly distributed on the interval [0,1]. After observing her own 
valuation for the item, each of the two bidders simultaneously and independently submits a 
bid. Bidder 1 must select her bid from the three-element set {0, w, y} (i.e., the only allowable 
bids for Bidder 1 are zero, w and y). Bidder 2 must select her bid from the three-element set 
{v, x, z} (i.e., the only allowable bids for Bidder 2 are v, x and z).The high bidder wins the 
item and pays the amount of the losing bid. Observe that the way the game is specified, there 
is no possibility of a tie. 

(a) Solve for the Bayesian-Nash equilibrium of this second-price auction game in which there is 
a positive interval of Bidder 1 types bidding each of zero, w and y; and a positive interval of 
Bidder 2 types bidding each of v, x and z. 

(b) Does this game have any other Bayesian-Nash equilibria besides the equilibrium constructed in 
part (a)? If so, provide another Bayesian-Nash equilibrium of this game and argue why it is a 
Bayesian-Nash equilibrium. If not, provide a tight argument why the equilibrium constructed 
in part (a) is the unique Bayesian-Nash equilibrium of this game. 

 


