
ECON4334 2011 For the examiners

Remember that the exam is only three hours. Do not allow the suggested
answers below to raise expectations too high. If the two parts warrant different
grades, the final grade should be based of an overall evaluation taking due account
of the weights, not a mechanical averaging and rounding off.

A

Questions 1 - 4 are based on the Diamond-Dybvig model in sections 2.2 and 7.1
of Freixas and Rochet.

1. No insurance available. Has to self-insure by storing part of the endow-
ment and investing another part long term. More long-term investment
yields higher expected consumption, but also increases the difference be-
tween consumption levels if needs arise in period 2 and period 1 (increases
risk). Consumption in the two periods depends on how much is allocated
to long-term investment, I:

C1 = 1 − I + `I, C2 = 1 − I +RI (1)

Expected utility is:

V = πu(C1) + (1 − π)u(C2) (2)

The easiest way to carry out the maximization is to insert from (1) in
(2) and maximize with respect to I. First-order conditions for an interior
maximum:

π(1 − `)u′(C1) = (1 − π)(R− 1)u′(C2) (3)

For later use it may be observed that since 0 ≤ I ≤ 1, it follows from (1)
that C1 ≤ 1 and C2 ≤ R, and that it is impossible to have C1 = 1 and
C2 = R at the same time.

2. Aggregate needs are known with certainty due to the law of large num-
bers. A social planner will use storage to provide for consumption needs
in period 1, long-term investments for period 2. He will never need to
liquidate long-term investments. Hence,

πC1 = 1 − I, (1 − π)C2 = RI (4)

Expected utility is still given by (2). Firsts order condition for an interior
maximum is now

u′(C∗1 ) = Ru′(C∗2 ) (5)

[Since the utility function is concave (u′′ < 0) and R > 1, it follows
immediately that C2 > C1. ] Since the social planner can avoid early
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liquidation, his opportunity set is wider and contains better alternatives.
That the social planner has better alternatives can be proved by observing
that by choosing I = 1−π the planner can make C1 = 1 and C2 = R (see
(2)). This is strictly better than any alternative available to the autarkic
individual.

[Some may go on to argue that since relative risk aversion is assumed
to be greater than one, C∗2 < R and C∗1 > 1. To prove this one can
look at the effect on utility of a marginal reduction in C2 starting from
C1 = 1, C2 = R. This will increase utility if u′(1) > Ru′(R) (compare
(5)). Obviously the two sides of this inequality will be equal if R = 1.
It is straightforward to show by differentiation that Ru′(R) is decreasing
in R if, and only if, the degree of relative risk aversion is greater than
one. Hence, this assumption implies that Ru′(R) < 1u′(1) = u′(1), which
means that a reduction in C2 from C2 = R increases utility. Another
implication of this is that I∗ < 1 − π.]

[The trade off between C1 and C2 is also different for the two opportunity
sets. By eliminating I from the two equations in (2) and (4) respectively
one can in each case write the constraint as a single linear equation between
C1 and C2. Then one can show that the slopes and intercepts of these
”budget” constraints differ.]

3. The offer from the bank will be preferred because it maximizes the con-
sumers’ expected utility in an opportunity set offering strictly better op-
portunities than under autarky, as explained above. Banks have to invest
I∗ = 1 − πC∗1 in the long-term asset.

4. A bank run is when consumers who have no consumption needs in period
1 still decides to withdraw their deposits then. Everyone would withdraw
early if C∗1 > C∗2 . However, it follows from the first-order conditions that
C∗1 < C∗2 here. If C∗1 > ` (which as seen above is always the case when
the degree of relative risk aversion is greater than one), early withdrawals
by late consumers means that the bank is unable to keep its promises in
full. If everyone tries to withdraws early, and the bank pays out in full
to the firsts who come, then latecomers will receive nothing. Hence, if
everyone believes that everyone else will withdraw, then the best thing
to do for everyone is to try to withdraw. Hence, there are always two
possible equilibriums, one where nobody withdraws early without early
consumption needs and another where everybody runs on the bank.

If there is a run on a bank, the average pay-out to the depositors will ob-
viously be less than one. The consumer can always always do better than
this by just storing their endowment. If the bank closes disorderly, the
individual payout is risky. Both the low expectation and risk speaks for
behaving in period 0 as if in autarky and not making deposits. However,
as long as the perceived probability of a run is less than one, the opti-
mal strategy of a risk-averse consumer would be to diversify with some
money in the bank and some invested directly. [Since a bank run will
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yield a relatively high pay-out in period 2, this speaks for more long-term
investments in the part of the portfolio that is held outside the bank.]

5. Expected net return to the entrepreneur with hight effort is p(x− rk)− e,
with low effort q(x−rk). The condition for the former to be weakly greater
than the latter is

r ≤ x

k
− e

(p− q)

1

k
= r∗

r∗ is the level of the gross interest rate that makes the investor indifferent
between the two effort levels.

6. Competition for deposits forces the banks to charge r∗ from the borrowers
and to raise R to the level where expected profits are zero. The payout
to the depositors who finance the loan should be equal to the expected
payments coming in from the borrowers:

Rk = pr∗k

After inserting for r∗, we get

Rk = pr∗k = px− pe

p− q

Dividing by k yields the formula in the text:

R =
px

k
− p

p− q

e

k

The first term on the right hand side is the expected rate of return from
the investment project itself. The second term is the agency cost that is
subtracted. This is proportional to the effort cost per unit invested. If
q = 0, the agency cost is equal to the entrepreneur’s own cost of effort, as
it would have been if effort was directly observable. If q > 0, the agent
has to be paid more than his cost in order to produce the desired effort
since p/(p− q) > 1. If the relative gain in probability (p− q)/p is low, the
agency cost is high. A strong reward is necessary to produce the desired
effort when the effort has relatively little effect on the success probability.
The information problem is serious since success gives relatively little in-
formation about whether effort has been exerted. When the relative gain
in the success probability is higher, success is more informative of effort,
and effort is less costly to produce.

B

Main source is Freixas and Rochet, section 9.3 plus lectures

Moral hazard problems: Depositors, care less about bank solidity and
do less monitoring of banks. Banks can choose more risky projects and
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still attract sufficient deposits by paying slightly higher interest rates than
others. Less likelihood of bank runs can make banks reduce their liquidity
reserves

Other effects: Financing by taxes on deposits has potential for distor-
tions. Flight to banks in uncertain times may increase turbulence in other
parts of the financial market. Consequences of insurance funds having
to realize assets during financial crises. Insufficiency of insurance fund.
Problems for the guarantors when deposit insurance is backed guarantees
from government or from peer banks.
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