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UNIVERSITY OF OSLO 
DEPARTMENT OF ECONOMICS 

 
Exam: ECON4240 – Game theory and economics of information 
 
Date of exam: Thursday, June 1, 2006 Grades are given: Friday, June 16 
 
Time for exam: 02:30 p.m. – 05:30 p.m. 
 
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 three 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 (40 %) 
 
Consider the following variant of the adverse selection model (the rent extraction-efficiency 
trade-off), with two types of agent: 
 
The agent produces an amount q of a good and receives a transfer t from the principal.  The 
agent is of one of two types, efficient or inefficient.  The ex ante probability of the agent 
being efficient is p.  The efficient agent's utility is t - q2 while the inefficient agent's utility is t 
- θq2, where θ > 1.  The agent's reservation utility is 0 regardless of type. 
 
The type is known to the agent.  In the asymmetric information case, the principal only knows 
p. 
 
The principal is risk neutral in profit, which is equal to kq - t for a constant k > 0. 
 
A contract is a pair (t, q).  The principal formulates a contract or a set of contracts; the agent 
accepts one of the proposed contracts or rejects them all. 
 
(a) Formulate and solve the principal's problem if there is perfect information about the 

agent's type.  Which contracts are offered and what is the principal's profit? 
 
(b) Formulate the problem when an adverse selection problem is present. 
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(c) Characterize the solution to question (b).  Which constraints are and which are not 
binding? 

 
(d) Compare the cases of symmetric and asymmetric information. 
 
(e) Now assume θ = 2, p = ½ and k = 1.  Solve the asymmetric information problem 

explicitly in this case.  Find and compare the principal's expected profit in the cases of 
symmetric and asymmetric information. 

 
(f) If the principal only wants to contract with the efficient type of agent, which contract 

should then be offered?  What is the expected profit for the parameter values of 
question (e)? 

 
 
Problem 2 (30 %) 
 
Consider the following simultaneous-move game in normal form, where a > b > c > 0: 
 

  Country 2 
  M R 

Country 1 M 0, 0 a, c 
R c, a b, b 

 
We can think of the players as two countries which are on the brink of war.  M stands for 
mobilization and R for refraining from mobilization.  If both choose M, war is likely.  If one 
country chooses M and the other R, the former gets the upper hand.  If both choose R, an 
uneasy peace prevails. 
 
(a) Find all pure-strategy and mixed-strategy equilibria of the game. 
 
(b) Discuss briefly the realism of each of the equilibria being reached. 
 
(c) If the mixed-strategy equilibrium is played, what is the probability of war, that is, the 

outcome (M, M)? 
 
(d) Then consider the following game of perfect information:  First Country 1 chooses 

whether to refrain from mobilization altogether or to commit to mobilize if and only if 
Country 2 mobilizes.  This commitment is credible.  Thereafter, Country 2 observes 
1’s move and decides whether or not to mobilize.  Payoffs are as given in the table 
above.  Does the game have a subgame-perfect Nash equilibrium?  If so, describe it. 

 
 
Problem 3 (30 %) 
 
(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. 
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(b) In a finite normal-form game, if each player has a unique rationalizable strategy, then 
there is a unique Nash equilibrium. 

 
(c) In a finite normal-form game with a unique Nash equilibrium, each player has a 

unique rationalizable strategy. 
 
(d) In a finite extensive-form game of perfect information, there always exists a subgame 

perfect Nash equilibrium. 
 
(e) In a finite extensive-form game of perfect information, there always exists a unique 

subgame perfect Nash equilibrium. 
 
 
 


