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UNIVERSITY OF OSLO 
DEPARTMENT OF ECONOMICS 

 
Postponed exam: ECON 4240 – Game theory and economics of information 
 
Date of exam:  Wednesday, August 09, 2006 
 
Time for exam: 09:00 – 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. 
 
 
 
Problem 1 (20 %) 
 
(a) Define the concepts best response and dominated strategy.  How do they relate to each 

other? 
 
Are the following statements true or false?  For each statement, if true, try to explain why; if 
false, provide a counter-example. 
 
(b) In a finite normal-form game with a unique Nash equilibrium, each player has a 

unique rationalizable strategy. 
 
(c) In a finite normal-form game with no Nash equilibrium, no player has a rationalizable 

strategy. 
 
(d) Consider an infinitely repeated game where the stage game is of the "Prisoners' 

Dilemma"-type.  The infinite game has a Pareto-optimal equilibrium. 
 
 
Problem 2 (30 %) 
 
Consider the following static game of incomplete information, presented in the standard way.  
Nature selects the number c, which is equal to either 0 or 2.  This number is known to player I 
(who chooses strategy A or B), but not to player II (who chooses X or Y).  In the opinion of 
player II, c = 2 with probability ⅔ and c = 0 with probability ⅓. 
 

 X Y 
A 0,1 1,0 
B 1,0 c,1 
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(a) Present this game in normal form. 
 
(b) Find the Bayesian Nash equilibrium. 
 
 
Problem 3 (20 %) 
 
Consider the standard adverse selection model (the rent extraction-efficiency trade-off), with 
two types of agent. 
 
(a) Explain why the adverse selection problem plays no role if both parties are risk 

neutral. 
 
(b) Explain the concept “information rent”.  One of the types of agent never receives 

information rent.  Which type and why? 
 
(c) How is the effort level for each type of agent affected by the adverse selection 

problem?  Justify your answer, in word and/or by a figure. 
 
 
Problem 4 (30 %) 
 
Consider a relationship between a principal and an agent in which the value of the product, 
denoted x, can be either x1 = 60,000 or x2 = 30,000.  The agent’s effort, denoted e, takes on 
one of two possible values, e1 = 16 (low) or e2 = 36 (high).  The probability of the good 
result, x1, is ⅓ for the low effort level e1 and ⅔ for the high effort level e2

( , )U t e t e= −

. 
 Assume that the principal is risk neutral, so that the principal’s utility is given by x - t, 
where t is the transfer from the principal to the agent.  The agent is risk averse with utility 
function 
  
The agent has a reservation utility of 114. 
 
(a) Formulate the optimal contract under symmetric information for each level of effort.  

What is the principal’s expected profit in each case?  Which effort level does the 
principal prefer? 

 
(b) Formulate the optimal contract when there is a moral hazard problem.  As usual, we 

assume that the principal has all bargaining power and formulates the contract.  Which 
effort level will be induced?  How does the moral hazard problem have its influence? 

 
(c) Discuss briefly how the answers to (a) and (b) might changed if the principal is risk 

averse. 
 
In order that you not use time on trivial calculations, you can use the following: 
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110 12,100
130 16,900
150 22,500
170 28,900
1 260,000 30,000 40,000
3 3
2 160,000 30,000 50,000
3 3
2 128,900 12,100 23,300
3 3
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