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ECON 4240 Exam: Spring 2014

PART I: ECONOMICS OF INFORMATION

Problem 1. (20 points)

Consider a game in which, first, nature draws a worker’s type (interpret this as the
worker’s marginal product) from some continuous distribution on [θ, θ]. Once the worker
observes her type, she can choose whether to submit to a costless test that reveals her type
perfectly. Finally, after observing whether the worker has taken the test and its outcome
if she has, two firms bid for the worker’s services. Assume perfect competition so that a
zero–profit condition must hold for the firms in equilibrium. Worker’s type and the wage
offered is measured on the same scale (say, both are denominated in Norwegian Kroners).

Show the following:

(i) There is a subgame perfect Nash equilibrium of this game in which all worker types
submit to the test, and the firms offer a wage no higher than θ to any worker not doing
so.

(ii) There can be no other form of subgame perfect Nash equilibrium of this game.

Problem 2. (30 points)

Consider the following hidden action model with three possible effort levels (by the
agent) given by E = {e1, e2, e3}.

There are two possible profit outcomes for the principal: πH = 10 and πL = 0. The
probabilities of πH conditional on the three effort levels are f (πH|e1) =

2
3 , f (πH|e2) =

1
2

and f (πH|e3) =
1
3 .

The agent’s effort cost function is given as follows: g(e1) =
5
3 , g(e2) =

8
5 and g(e3) =

4
3 .

The agent’s payoff is simply
√

w− g(e) where w is the wage received by him and e ∈ E
is the effort exerted. Also, the agent’s reservation utility is 0.

The principal is risk–neutral and aims to maximize his expected return which is simply
the expected profit net of the payment to the agent.

(i) What is the optimal contract when effort is observable?

(ii) What is the optimal contract when effort is not observable?

PART II: GENERAL EQUILIBRIUM ANALYSIS

Problem 3. (25 points)

There is a village inhabited by n agents. Each agent has ωi units of endowment and
can use it both for private consumption, xi ≥ 0, and for private contribution to a public
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2

good, gi ≥ 0. The public good amounts to the sum of the individual contributions, i.e.
G = ∑n

i=1 gi. Individual preferences are of the type:

ui (xi, G) = xi + ai log G

where ai > 1 measures the individual weight attached to the benefits from public good
provision. Agents take individual decisions considering others’ contributions as exoge-
nously given.

i. Write down the individual maximization problem and evaluate the first order con-
dition;

ii. Suppose that a1 < a2 < ... < an. What is the equilibrium amount of the public
good? Who will free-ride in this case?

iii. Suppose that ai = a, for each i. What is the equilibrium amount of public good?
Compare with point (ii).

iv. What is the efficient amount of the public good to provide in this economy (con-
sider the case with a1 < a2 < ... < an) ? Compare the efficient solution with the
equilibrium in point (ii). What is the source of inefficiency?

v. Can market institutions reestablish the efficient allocation? Discuss.

Problem 4. (25 points)

Consider a one-consumer one-producer economy. Both the consumer and the firm are
price takers. There are two goods in this economy: labor of the consumer and a consump-
tion good produced by the firm. The consumer has one unit of leisure endowment and
no endowment of the consumption good. The production function is q = f (z) = Azβ,
where z is the amount of labor input used to produce q units of final good, A > 0 and
β ∈ (0, 1). The consumer’s utility is u (x1, x2) = a log x1 + log x2, where x1 denotes the
leisure time and x2 the units of consumption good. Let p be the price of the output and w
the price of labor.

i. Provide the definition of the Walrasian equilibrium in this economy;
ii. Compute the equilibrium price, profits and consumption;

iii. Provide a graphical representation of the equilibrium using the Edgeworth box;
iv. Is the equilibrium an efficient allocation? Motivate your answer.


