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The exam consists of two parts. They count as indicated. Each part consists of a number 
of subquestions. 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. Please write clearly. 
Unreadable answers will get no points. 

 

Exam: ECON3200/4200 – Microeconomics and game theory  

Date of exam: Thursday, December 19, 2014 

Grades are given: January 9, 2015 

Duration: 09:00 - 12:00 

The problem set covers 3 pages including this page 

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. 

 



Part 1. (50%)

- Exercise 1. Firm A produces tires with two inputs, energy E and rubber R. The technology of
A is described by the following function of the quantities of the two inputs: φ (zE , zR) = (zE)

1
4 (zR)

1
2 .

1a) Determine the conditional demands for inputs of firm A.
1b) Derive the cost function of firm A.
1c) What would be the optimal supply of tires if the sales price was p = 4 and the input prices of

energy and rubber were wE = wR = 1? Derive the result.

- Exercise 2. Philip has the following preferences %P over chocolate c and strawberries s:

(xC , xS) %P (zC , zS)⇔ 2xC + xS + 1 ≥ 2zC + zS .

2a) Represent these preferences graphically (both the no-worse-than and no-better-than sets).
2b) Determine whether preferences %P are complete and continuous.
2c) Do preferences %P satisfy transitivity? Briefly motivate your answer.
2d) Do preferences %P satisfy greed? Briefly motivate your answer.

- Exercise 3. Carole is allocated 1 cup of coffee C and 2 of milkM ; her preferences are represented
by the following utility function u (xC , xM ) = min

[
xC , (xM )

1
2

]
. Igor is allocated 3 cups of coffee and

1
2 of milk; his preferences are represented by the following utility function v (xC , xM ) = xC + 2xM .

3a) Is the allocation of coffee and milk among Carole and Igor efficient? Why?
3b) Can it be an allocation corresponding to a competitive equilibrium? Briefly motivate your

answer.
3c) Does the allocation satisfy envy freeness?
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Part 2. (50%)

Consider a simultaneous move differentiated duopoly game in which two firms compete by selecting
prices and produce to fill orders. Let p1 and p2 be the price chosen by firm 1 and 2 respectively. Given
the prices chosen by the firms, demand for firm 1 is q1 = 22 − 2p1 + p2 and demand for firm 2 is
q2 = 22 − 2p2 + p1. Firm 1’s cost is 10 per unit of production. Firm 2’s cost is c2 per unit of
production. There are no fixed costs and each firm maximizes its own profits.

1. Write down the profit function of each firm.

2. Without reference to this specific problem,explain formally or in words, what a Best Response
function is and what a Nash Equilibrium is.

3. The best response function for each of the firms is given by

p∗1 =
42 + p2

4

p∗2 =
22 + 2c2 + p1

4
.

Show how these functions are derived from the profit function.

4. Solve for the Nash Equilibrium when c2 = 10.

5. Now, suppose firm 1 is unsure of c2 but believes that, with probability 1/2, c2 = 14 and, with
probability 1/2, c2 = 6. Specify the profit function and the best response function of firm 1.

6. Further suppose firm 2 knows whether c2 = 6 or whether c2 = 14. It further knows firm 1’s
beliefs. Calculate the Best Response function for each type of firm 2.

7. In words explain what a Bayesian Nash Equilibrium is in this game.

8. Calculate the Bayesian Nash Equilibrium.

9. Now suppose firm 1 can invest in “industrial espionage”. More precisely, before the firms pick
their prices, firm 1 can (without cost) recruit a person with knowledge about c2. Suppose firm 2
observes whether this person has been recruited. After the recruitment decision, the firms chose
prices simultaneously. Write up the extensive form of this game.

10. Will firm 1 make the recruitment? If yes, how much would firm 1 at most be willing to pay for
recruiting the person?

(Advice for last subquestion: (i) If you don’t have time to do the algebra, explain the steps involved
in solving the problem. (ii) Algebraically it holds that if A > ε > 0 then 2A2 < (A− ε)2 + (A+ ε)

2.)
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