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UNIVERSITY OF OSLO 

DEPARTMENT OF ECONOMICS 

 

Postponed exam: ECON4240 – Game theory and economics of information 

Date of exam:  Monday, June 14, 2010 

Time for exam: 09:00 a.m. – 12:00 noon 

The problem set covers 5 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 5 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 (10 %) 

True or false? For each of the statements, if true, try to explain why, and if false, provide a 

counter-example. 

a) If a finitely repeated game has a stage game with more than one equilibrium, then there 

exists a unique subgame perfect Nash equilibrium of the finitely repeated game. 

b) If an infinitely repeated game has a stage game with a unique Nash equilibrium, then 

there exists a unique subgame perfect Nash equilibrium of the infinitely repeated 

game. 

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 
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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 (20 %) 

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 ready itself for battle or remain unready. The incumbent observes 

the challenger’s readiness, 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. 
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(a) What are the (pure) strategies for the challenger? 

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

Ready? 

(c) Show that there is a perfect Bayesian equilibrium where the strong challenger chooses 

Ready and the weak challenger chooses Unready. What do we call such an 

equilibrium? 

(d) Show that there is a perfect Bayesian equilibrium where both the strong challenger and 

the weak challenger choose Unready. What do we call such an equilibrium? 

Problem 4 (25%) 

A buyer demands a certain service, and the following is common knowledge: 

There are two types of sellers. A fraction p (with 0  p  1) of the sellers is of type “G”, and 

delivers a “good” service at cost 1 per unit. The remaining fraction 1  p of sellers is of type 

“C”, and delivers a “cheap” service at cost k  1 per unit.  

Each seller’s type is private information to that particular seller. The quality of the service is 

not verifiable. 
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The buyer’s worth for paying t for q units of the “cheap” service is S(q)  t, where S(q)  

ln(1q). The buyer’s worth for paying t for q units of the “good” service is aS(q)  t, where 

a  1 is a constant. (Notice: S(q)  1/(1q).) 

(a) State the buyer’s maximization problem. Which constraint(s) will hold automatically 

and can therefore be disregarded, and which constraint(s) will necessarily hold with 

equality? 

(b) Is it possible that – in optimum – the same nonnegative quantity is delivered 

irrespective of seller type? If the quantities are different, which one will be the greatest 

– the one from the (t, q) pair intended for the “C” type, or the one from the pair 

intended for “G” type? 

(c) Explain briefly the term “information rent”. Who – if anyone – gets information rent in 

this problem? Assume that the optimal contractual quantities for the two seller types 

are different, and calculate the information rent. 

Problem 5 (15%) 

Consider, as in Problem 4, a problem where a buyer demands a certain service. The following 

is common knowledge: 

Any seller can attempt to deliver a “good” service. If such an attempt is made, then it must be 

made for the entire delivery to the buyer, and it costs 1 per unit. Only with probability p 

(where 0  p  1) will the seller actually succeed in delivering a “good” service, while with 

remaining probability 1  p the seller ends up delivering a “cheap” service. If the seller does 

not make such an attempt, then the seller delivers a “cheap” service for sure, and the cost in 

this case is k  1 per unit.  

Quality is only revealed after production is completed. Quality is verifiable. 

The buyer’s worth for paying t for q units of the “cheap” service is S(q)  t, where S is 

increasing and concave with S(0)  0. The buyer’s worth for paying t for q units of the “good” 

service is aS(q)  t, where a  1 is a constant.  

(a) State the buyer’s maximization problem. (Hint: Is it necessarily so that the buyer will 

make the seller attempt to deliver the “good” service?) 
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(b) Assume that the buyer can observe whether the seller attempts to produce a “good” 

service. Is there any way that the buyer can possibly gain from having access to this 

information given that it is not verifiable? 


