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UNIVERSITY OF OSLO 
DEPARTMENT OF ECONOMICS 

 
Exam: ECON4240 – Game theory and economics of information 
 
Date of exam:  Friday, May 20, 2011 Grades will be given: Friday, June 10, 2011 
 
Time for exam: 2:30 p.m. – 5:30 p.m. 
 
The problem set covers 3  pages 
 
Note:  You can give your answer in English or Norwegian! 
 
Resources allowed: 
• No resources allowed 
 
The grades given: A-F, with A as the best and E as the weakest passing grade.  F is fail. 
 
 
 
The exam consists of 4 problems. They count as indicated. Start by reading through the whole 
exam, and make sure that you allocate time to answering questions you find easy. You can get 
a good grade even if there are parts of problems that you do not have time to solve. 
 
 
Problem 1 (20 %) 
 
True or false?  For each of the statements, if true, try to explain why, and if false, provide a 
counterexample. 
 
(a) The procedure of backward induction identifies a unique strategy profile in any finite 

extensive game of perfect information. 
 
(b) In an ultimatum bargaining game, the proposer has all the bargaining weight. 
 
(c) A strategy for a player in a static Bayesian game is a function that for each of the 

player’s types specifies a feasible action. 
 
(d) A dynamic Bayesian game models signaling if the informed player moves before the 

uninformed player. 
 
 
Problem 2 (10 %) 
 
Consider the following normal form game, where player 1’s pure strategies are U and D, and 
player 2’s strategies are A, B, C and D. Player 1’s payoff is listed first, player 2’s second. 
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Determine the set of (pure) rationalizable strategies for each player, and the set of pure-
strategy and/or mixed-strategy Nash equilibria. 
 
 
Problem 3 (30 %) 
 
Consider a market where there is an incumbent firm and a challenger. The challenger is 
strong with probability ½ and weak with probability ½; it knows its type, but the incumbent 
does not. The challenger may either prepare itself for battle or remain unprepared. The 
incumbent observes the challenger’s preparedness, but not its type, and chooses whether to 
fight (F) or acquiesce (A). The extensive form and the payoffs are given by the following 
figure. The challenger’s payoff is listed first, the incumbent’s second. 
 

 
 

(a) What are the (pure) strategies for the challenger? 

(b) Why is there no perfect Bayesian equilibrium where the weak challenger chooses 
Prepared´ ? 

(c) Show that there is a perfect Bayesian equilibrium where the strong challenger chooses 
Prepared and the weak challenger chooses Unprepared´. What do we call such an 
equilibrium?  
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(d) Show that there is a perfect Bayesian equilibrium where the strong challenger chooses 
Unprepared and the weak challenger chooses Unprepared´. What do we call such an 
equilibrium? 

 
 
Problem 4 (40 %) 
 
A risk-neutral principal, whose profits are x t− , enters into a contractual relationship with an 
agent, who can exert high or low effort. Here, t is the transfer or wage paid by the principal to 
the agent, and x is the result of the relationship. The result is observable and verifiable, but 
effort is private information for the agent. The agent\s utility is ( ) Hu t ψ−  in case of high 
effort and ( ) Lu t ψ−  in case of low effort, where H Lψ ψ> .  The function u is increasing and 
concave, that is, the agent is risk averse in money. The agent's reservation utility is 0. 

Assume that there are three possible results, 1x , 2x  and 3x , with 1 2 3x x x< < . The 
probability of getting result ix  if effort is high, is denoted ( )H

ip x , with similar notation for 
low effort. 

(a) Suppose that the principal wants the agent to exert high effort. Formulate the 
principal's maximization problem and find the first-order conditions in this case.  
Answer the same questions for low effort. 

(b) Under which condition is it socially optimal that high effort be exerted? Explain why 
and when this may not be the result of the parties' interaction. 

(c) Assume that the probabilities are as follows: 

 
 x1 x2 x3 
( )Lp x  0.25 0.50 0.25 

( )Hp x  0.25 0.25 0.50 
 

If the principal wants the agent to exert high effort, is it possible that the agent will 
receive a lower transfer for getting result 2x  than for getting result 1x ? 

(d) Then assume that the probabilities are as follows: 

 
 x1 x2 x3 
( )Lp x  0.25 0.50 0.25 

( )Hp x  0 0.50 0.50 
 

Would it be possible to choose the transfer so that ( ) ( )2 3
Ht x t x ψ= =  and still get the 

agent to exert high effort?  If so, how must ( )1t x  be chosen? 

 
 
 


