
Department of Economics, Stockholm University
Mathias Herzing

Exam for EC 2110, Uncertainty and asymmetric information, 21 August 2014

1. Short questions:

a) Provide four reasons for why we observe non-actuarial prices in the insurance market. What is the
consequence of non-actuarial prices?

b) What is "nonresponsiveness"? Explain under which type of informational asymmetry it may occur
and how it arises. What type of contract will a principal offer to deal with "nonresponsiveness"?
(Note: no formulas, just words!)

c) Explain how moral hazard may arise in the insurance market. What can insurance providers do to
avoid moral hazard?

d) The owner of a farm hires a worker to grow crops. The crop yield is random (depending on e.g.
weather conditions), either high or low. However, the probability of the crop yield being high
πe also depends on the effort e ∈ {0, 1} that the worker exerts, such that π0 = 1

4 and π1 = 1
2 .

The cost that the worker incurs from exerting effort e is Ψ(e) = e. The farm owner, who is the
only employer, offers a contract (t, t) that induces the worker to exert high effort. The worker’s
expected utility is given by EUe = πet+ (1− πe)t−Ψ(e). Unfortunately it is not possible for the
employer to observe how much effort has been exerted. Moreover, the worker’s liability is limited
such that losses from transfers cannot exceed 2. State all the constraints that need to be satisfied
for a contract (t, t) offered by the farm owner. Illustrate these constraints graphically in a figure,
with t on the x-axis and t on the y-axis.
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2. Kim has the following elementary utility function: v(c) = ln(1 + c), where c is consumption. Assume
there are only two possible states of the world, 1 and 2, where the probability of state 1 being realized
is π. Consumption in state 1 is denoted by c1, and consumption in state 2 is denoted by c2.

a) State Kim’s von Neumann-Morgenstern utlility function.

b) Derive a mathematical expression for Kim’s marginal rate of substitution (MRS) between consump-
tion in the two possible states of the world. What does the MRS measure? (Hint: v′(c) = 1

1+c .)

Kim’s endowment of state claims is given by c1 = 10 and c2 = 10, and π = 2
3 . It is possible to trade

in state claims at prices p1 = 1 and p2 = 2.

c) Which two conditions need to be satisfied to find Kim’s optimal amounts of state claim 1 and state
claim 2?

d) What are Kim’s optimal amounts of state claim 1 and state claim 2?

e) Are market prices actuarily fair? Use your answer in d) to provide an intuitive explanation.

f) Given that p1 = 1, what value of p2 will make market prices actuarily fair?

g) Now assume that it is not possible for Kim to trade state-claims directly. There exists, however,
an asset market. Which conditions have to be satisfied for asset trading to be a substitute for
trading in state-claims?

3. Consider a farmer (the agent) who needs to borrow money to grow crops. The farmer turns to a bank
(the principal) which provides a loan of size k (at cost k). The repayment of the farmer is given by t.
The bank’s profit is thus given by V = t− k. The value of the farmer’s output P is determined by the
size of the loan and his/her type: P (k,Θ) = 3Θk

1
3 , where Θ = Θ = 1 if the farmer is ineffi cient and

Θ = Θ = 4 if the farmer is effi cient (note: a higher Θ implies higher effi ciency). The farmer’s profit is
given by UΘ = P (k,Θ)− t.

a) What is the socially optimal loan size for each type of farmer?

b) Show that the socially optimal loans generate a social surplus for both types of farmer.

c) Which repayments will be paid by farmers if the bank is the only money lender? Which is the
first-best menu of contracts?

d) Calculate the information rent that an effi cient farmer can extract by mimicking an ineffi cient
farmer.

Assume now that information regarding farmers’types is hidden to the bank. Let the share of type Θ
farmers be given by ν = 1

5 .

e) State the bank’s optimization problem and all constraints that need to be satisfied. Which con-
straints are relevant? Explain why the other constraints are not relevant.

f) Simplify the optimization problem by taking into consideration that the bank is a monopolist. Solve
the optimization problem to determine the second-best menu of contracts.

g) Explain in words who gains and who looses when second-best contracts instead of first-best contracts
are implemented. (Note: You are not supposed to calculate gains and losses.)
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