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UNIVERSITY OF OSLO 

DEPARTMENT OF ECONOMICS 

 
Postponed exam: ECON3200/4200 – Microeconomics and game theory 

 

Date of exam:  Tuesday, December 13, 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 four 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 %) 

A firm produces an output by means of two inputs.  For 1, 2i  , the amount of input i is 

denoted iz , and we always assume 0iz  .  The input prices are denoted  1 2,w ww = .  The 

amount of output is denoted q.  The production function is  , so that 

   1 2,q z z  

 

(a) Define and explain the concepts marginal rate of technical substitution and elasticity 

of substitution. 

 

(b) Define the concepts conditional demand function and cost function. 

 

The conditional demand function for input i is denoted  ,w
iH q  and the cost function is 

denoted  ,wC q .  Moreover, let 
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That is,  ,w
iA q  is the fraction of the total costs spent on input i. 
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(c) Express  ,w
iH q  in terms of  ,wC q , that is, formulate Shephard's lemma.  Explain 

why the lemma is true.  (A formal proof is not required; an intuitive argument will 

suffice.) 

 

In questions (d) and (e), we let the production function be of the Cobb-Douglas type, that is, it 

is given by 

 

    1

1 2 1 2, a aq z z z z    

 

where a is a constant, 0 1a  . 

 

(d) At a point  1 2,z z , compute the marginal rate of technical substitution and the 

elasticity of substitution. 

 

(e) How does an increase in 2w  affect  1 ,wA q ? 

 

(f) Now assume that the production function   has constant elasticity of substitution, 

strictly between 0 and 1.  How will an increase in 2w  then affect  1 ,wA q ?  You may 

answer this formally or provide an intuitive argument. 

 

Problem 2 (10 %) 

A person is offered a lottery ticket which gives a probability 0.01 of winning 10 000 (and zero 

with the remaining probability). 

 

(a) Write an expression for the expected utility of this lottery. 

 

A person has the (von Neumann-Morgenstern) utility function 1/2( ) 2u x x , where x is final 

wealth.  Another person has the utility function 1/4( ) 4v x x . 

 

(b) Characterize by means of a suitable concept from the theory of decisions under 

uncertainty how the preferences of these two persons differ. 
 

Problem 3 (20 %) 

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

counter-example. 

(a) If a finite normal-form game has more than one Nash equilibrium, then one of these 

Nash equilibria cannot Pareto dominate all the other Nash equilibria. 
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(b) If a finite normal-form game has only one rationalizable strategy for each player, then 

there cannot be more than one Nash equilibrium. 

(c) If a finite extensive-form game of perfect information has more than one subgame 

perfect Nash equilibrium, then at least one player is indifferent between two or more 

terminal nodes. 

(d) 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 4 (30 %) 

We consider a game between two players, 1 and 2.  Player 1 may choose among three 

strategies, U(p), M(iddle) and D(own), while Player 2 may choose between two strategies, 

L(eft) and R(ight).  The players choose their strategies simultaneously. 

 The table below shows the outcome for each of the two players as a function of their 

strategies, where the first and second number in each cell is the outcome for Player 1 and 

Player 2, respectively, and t is a real number. 

 

  Player 2 

  L R 

Player 1 

U 1,t -1,0 

M 0,2 0,2 

D -1,0 1,-t 

 

(a) Suppose that the value of t is common knowledge.  Define and explain what we mean 

by a Nash equilibrium. Characterize the Nash equilibria of the game for different 

values of t. 

(b) Suppose next that only Player 2 knows the true value of t, which take on the values 

1t   and 1t    with probabilities p and 1 p , respectively.  Draw a game tree to 

provide an extensive-form representation of this game.  What is the normal-form 

representation of the game?  Define and explain what we mean by a Bayesian Nash 

equilibrium.  Characterize the Bayesian Nash equilibria of this game for different 

values of p. 

 


