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UNIVERSITY OF OSLO 
DEPARTMENT OF ECONOMICS 

 
Postponed exam: ECON4240 – Game theory and economics of information 
 
Date of exam:  Monday, June 6, 2011 
 
Time for exam: 09:00 a.m. – 12:00 noon 
 
The problem set covers 3 pages 
 
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 
counter-example. 

(a) If  there is only one strategy profile surviving iterated elimination of strictly dominated 
strategies, then this strategy profile is a Nash equilibrium and there is no other Nash 
equilibrium. 

(b) An extensive form game is finite if, at every information set, the player moving at that 
information set has only a finite number of alternative choices. 

(c) In the sequential bargaining game with an infinite number of periods (the Rubinstein 
model), the bargaining weights are divided equally between the players. 
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(d) When constructing the Bayesian normal form of a static game of incomplete 
information, we consider the situation from an ex post perspective, where each player 
has already received information of his/her own type. 

Problem 2 (30 %) 

You are going to meet a friend at a party and you care about the colors that you wear and your 
friend wears. Provided that your friend wears a different color from you, your payoff is 4 for 
wearing blue, 3 for wearing green, 2 for wearing red, and 1 for wearing yellow. However, if 
your friend wears the same color as you, your payoff is 0, independently of what color you 
and your friend wear. The payoffs for your friend are as follows: Provided that you wear a 
different color from your friend, your friend’s payoff is 4 for wearing red, 3 for wearing 
yellow, 2 for wearing blue, and 1 for wearing green. However, if you wear the same color as 
your friend, your friend’s payoff is 0, independently of what color you and your friend wear. 

(a) Represent this strategic situation as a normal form game. 

(b) Is there any belief about the behavior of your friend for which yellow is a best 
response for you? 

(c) Specify a belief about the behavior of your friend for which red is a best response for 
you. 

(d) Which of your strategies is/are rationalizable? 

(e) Determine the Nash equilibrium/a of this game. 

Problem 3 (10 %) 

Assume that the following prisoners’ dilemma is repeated infinitely many times. 
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Show that if the discount factor δ  satisfies δ  ≥ ¼, then there exists a subgame perfect Nash 
equilibrium in this infinitely repeated game in which players play (C, C) in every period. 

Problem 4 (40 %) 

(a) Assume that a risk neutral principal wants a risk averse agent to perform a task. An 
increased effort e by the agent increases the probability of a good result. In a situation 
with asymmetric information it is, however, not possible to let the contract depend 
directly on the effort that the agent exerts. The payment w from the principal to the 
agent must instead depend on the result x. Explain in principle what conflict such 
asymmetric information leads to when there is not a deterministic relationship between 
effort and result. 

(b) Assume that the agent either can exert low effort, Le , or high effort, He . The result 
can either be bad, 61 =x , or good, 482 =x . Assume that the probability of a good 
result if the agent exerts a high effort is 6

4
2 )( == HH pep , while the probability of a 

good result with low effort is 6
1

2 )( == LL pep . Hence, the corresponding probabilities 
for a bad result is 6

2
1 1)( =−= HH pep  and 6

5
1 1)( =−= LL pep . The information is 

summarized in the following table. 

 
The principal is risk neutral and has the utility function wxwxB −=− )( . The agent is 
risk averse and has the utility function )(evw − , where 1)( == LL vev  and 

4)( == HH vev . The agent’s reservation utility U  is equal to 0. Find the optimal 
contract if there had been symmetric information; i.e. if the principal could let the 
contract depend directly on the effort that the agent exerts. Find then the optimal 
contract under asymmetric information. 

 
 
 


