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UNIVERSITY OF OSLO 

DEPARTMENT OF ECONOMICS 

 
Exam: ECON4240 – Game theory and economics of information 

 

Date of exam:  Tuesday, May 25, 2010  Grades will be given: June 15, 2010 

 

Time for exam: 2:30 p.m. – 5:30 p.m. 

 

The problem set covers 4 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 6 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) In a finite normal-form game, a strategy that is strictly dominated by another strategy 

cannot be a best response to some belief about the behavior of the other players. 

(b) In a finite normal-form game, if a profile of strategies survives iterated elimination of 

strictly dominated strategies, then it is a Nash equilibrium. 

(c) In a finite normal-form game, if a profile of strategies is a Nash equilibrium, then there 

does not exist another profile which – if played – would make all players better off. 

(d) In a finite normal-form game, if the players are playing a Nash equibrium, then no 

player is uncertain about the strategy choice of her opponents. 
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Problem 2 (10 %) 

Consider the following normal form game 

 

 

 

 

 

 

 

 

 

(a) Explain how you can determine the set of rationalizable strategies for each player. 

What strategies are rationalizable for each player? 

(b) Determine the unique Nash equilibrium in this game. 

 

Problem 3 (10 %) 

Consider the strategic situation of Problem 2, but assume now that player 1 makes his choice 

of U, M or D before player 2 makes her choice of L, C or R. Assume furthermore that player 2 

can observe the choice of player 1 before making her own choice. 

(a) What is the set of pure strategies for player 2? 

(b) Determine the unique subgame perfect Nash equilibrium. 

 

Problem 4 (10 %) 

Go back again to the normal form game of Problem 2, but assume now that this game is 

repeated infinitely many times. Assume furthermore that the players in each round can 

observe choices made in earlier rounds and that their payoff is the sum of payoffs discounted 

by the discount factor  (where 0    1). Show that there exists a subgame perfect Nash 

equilibrium leading to the outcome path 

(D, R), (D, R), (D, R), (D, R), … 

if  ≥ 1/5. 
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Problem 5 (35%) 

A risk neutral and profit maximizing firm produces a certain good at constant cost 0c   per 

unit.  The consumers’ utility takes the form  iU q t , where i is the consumer’s type, q is the 

quantity bought, and t is the price paid.  Throughout the problem, we assume that the firm 

does not know each consumer’s type before making an offer.  It only knows that a fraction 

0 1p   of them are “high demand” consumers, for whom 

   2hU q q q   

(where 0 c  ), and that the rest are “low demand” consumers, for whom 

   2lU q q . 

The consumers initially do not know their types either. The firm offers a menu of (quantity, 

price) pairs, and may also choose to include a sampler. Hence, the firm can choose between 

the following alternatives, where the contract (qi, ti) is intended for consumers of type i: 

(i) A menu of contracts of the form ((qh, th), (ql, tl)), without a sampler. 

(ii) A menu of contracts of the form ((qh, th), (ql, tl)), with a sampler. 

We assume that the sampler itself consists of such a small quantity that it can be regarded as 

costless for the firm, and it gives insignificant utility to the consumer. Its only effect is to 

enable a consumer to learn his type before choosing a contract (or rejecting any contract). 

(a) If the consumer is presented with alternative (ii), will he choose to try the sampler and 

thereby learn his type? 

(b) Formulate the firm’s maximization problem if the firm chooses alternative (i). Answer 

the same question for alternative (ii). For each alternative, you should determine 

which participation and incentive constraints are binding, and formulate these 

constraints.   

(c) Show that the firm will choose not to include the sampler (i.e., choose alternative (i)). 

(d) Solve the problem for each of the alternatives (i) and (ii) (i.e., find the optimal menu 

((qh, th), (ql, tl)) for each alternative). 

 

 

Problem 6 (15%) 

Consider a firm that markets a product by mail. A fraction of the recipients ignore the offer, 

but those who seriously consider it, all buy the product. The firm – assumed to be risk neutral 

– finds that too few customers read mail advertisements, so they hire a team of telephone sales 

agents to call up the customers, trying to pursue those who have not yet bought into 

considering the offer. Initially the sales agents are paid per answered phone call. Hence, the 

sales agents’ pay is unrelated to the number of customers who subsequently buy the product. 

However, it is costly for them to make the effort it actually takes to convince potential 

customers into buying. This effort cost for the sales agents is smaller than the benefit for the 
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firm, but the firm does not want to incur the cost of having a supervisor monitoring that the 

sales agents actually make the effort. 

The proposed solution is a new payment scheme where payment also depends on the number 

of customers who subsequently buy the product.  The firm considers only payment structures 

which do not make the sales agents worse-off, and which are such that the sales agents will 

indeed want to make sufficient effort. 

Argue that the firm is able to save the entire cost of supervisor by appropriately choosing the 

new payment structure for the sales agent. Discuss circumstances under which this may not be 

the case. 

 

 

 

 


