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Final Exam (Micro 1):

[20 points] Consider a risk averse decision maker who faces the possibility of an accident, in
which case he will suffer a loss of L. The probability of the accident is ¢, 0 < g < /. His current
wealth is w. He can buy insurance at price p per unit of coverage. Suppose that the insurance
premium is not actuarially fair, i.e, p > gq.

(a) Show that the decision maker will not buy full insurance.
(b) Why is this result independent of the degree of risk aversion of the decision maker? Put

differently, why would an extremely risk averse person not buy full insurance even if p is only
slightly larger than g7



1 Microeconomics:

Cousider an exchange economy with L goods (I =1, ., L) and [ agents (i =1, ,I}, where all agents
have the same utility function, of the Cobb Douglas type:

w(Cy,..,C)=C7 .C37 . CYh.

Total endowments are denoted wy, { =1, .. L

+ Compuie the competitive equilibiivm price vector

¢ How does it express the fundamental determinants of value theory: preferences and relative
scarcity of the goods?

¢ Why is it that the equilibrium price vector does not depend on the repartition of total endowments
among consumers?

¢ Can you give other examples wheie this property also holds true?



Gerzensee exam, Micro IV, February 2002.

Question 1: Competition and market integration

Consider a country A where demand for a product is defined by:
Pa=3-(Ziq),

where Z; q; 1s the total output of all active firms (q; being the output of

firm i). Each firm has a constant marginal cost equal to 2. Competition

takes place in quantities, that is, a la Cournot. If each firm has a fixed
cost of being active of 0.1, what is the free-entry equilibrium, in terms of:

o the number of active firms (ny);

¢ the quantity per firm (call it qa);

¢ and the price level P,?
Assume there is also country B, initially separated from country A, which
has the same demand as country A, with domestic firms in this country
that produce with the same technology, and therefore the same free-entry
equilibrium, if the two markets are segmented (that is, ng=na, qg=qa, and

PB:PA).

But assume now that the two markets become integrated, in that all firms
now face the same overal/l market demand:

e What is the equation of this demand?

e What is the free-entry equilibrium now (number of active firms in
the unified market, quantity per firm, and price level), if each firm
still has the same fixed cost of being active of 0.17

e Does market integration increase total welfare? How does such a
policy compare with the entry of new firms on a market of given

size? (10 lines max).

e What are the limits of the analysis? (10 lines max).



Question 2 : Spence model with productive-but-costly education.

Assume two types of workers, H and L, with probabilities a and 1-a in
the population.

Their respective utilities are w-cye and w-c e, where e 1s the level of
education, w the wage and we have 1<cy<c,.

Worker productivity is L+e for type L and H+e for type H (with O<L<H).

show graphically the equilibrium if worker types are publicly
observable, Why will unobservability of worker types matter ?

» describe the set of fully separating Bayesian-perfect equilibria (be
precise).

» describe the set of fully pooling Bayesian-perfect equilibria (be
precise).

» describe ome semi-separating Bayesian-perfect equilibrium (be
precise).

« which of these equilibria satisfies the Cho-Kreps intuitive criterion ?
(be precise).



Risk-Averse Principal and Moral Hazard

Suppose that a risk-averse principal delegates a task to a risk-neutral agent. With
probability e (resp. 1 - e) the outcome is § (resp. g < §). The risk-averse principal utility
is v{g —t) where t is the agent’s transfer and v(-) is a CARA von Neumann-Morgenstern
utility function. Effort costs i (e) to the agent (¢ > 0,4" > 0).

1- Suppose that e is not observable, compute the optimal contract with a risk-neutral
agent.

2- Suppose that the agent is protected by limited liability. Compute the second-best level
of effort.

3- Analyze the two limiting cases where the principal is infinitely risk-averse and where
he is risk-neutral. Explain your findings.



Inducing Information Learning

We consider a principal-agent problem in which the risk-neutral principal wants to
delegate to a cashless risk-neutral agent protected by limited liability, the acquisition of
soft information about the quality of a 1isky project as well as the decision to engage or

not in the risky project.

There is a safe project which yields 0 to the principal with probability 1. There is also
a 1isky project. In the absence of information, the risky project yields S with probability
v and S with probability 1 — v We will assume that »5 + (1 — )S = 0.

By incurring an effort with cost , the agent can learn a signal o € {g,5} on the

future realization of the risky project.

We will assume that Pr(5]5) = Pr(g|S) = 6, with # € [£,1] being interpreted as the
precision of the signal.

1- As a benchmark, suppose that the principal uses the technology for information gath-
ering himself. Show that the project is done only when & is observed. Write the condition
under which the learning of information is optimal.

2- Suppose now that the agent decides to adopt or not the risky project. The principal
uses a contract (%, £, tp) to incentivize the agent. ¥ (resp. t) is the transfer received by the
agent if he chooses the risky project and S (resp. S) 1ealizes. t; is the transfer he receives
it he chooses the safe project. Write the incentive constraints needed to have the risky
project being chosen if and only if & is observed.

3- Write the incentive constraint needed to induce the agent to learn information.

4- Find the optimal contract offered to the agent and show that ¢ which induces informa-

tion learning.

5- Find the second-best rule followed by the principal.



