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1. The Diamond-Dybvig model of bank runs

Consider an economy where

1
uc)=1- Yol U(C) is the utility function and C is consumption.
e There are 3 dates, date 0, date 1 and date 2.

e “Primary investment” costs 1 in date 0, and yields 1 if cashed in date 1, 1.44 if cashed at
date 2.

e “Type 17 investors are those who need to consume at 1.
e “Type 2”7 investors are those who can choose to consumer at 2.

e At date 0, an investor does not know when he/she needs to consume, but each investors has
a probability of 0.2 of being type 1 and 0.8 of being type 2.

e Total number of investors is 100. Suppose that the number of investors is large enough for
the law of large number to hold.

e (The other settings are the same as The Diamond-Dybvig (2007), which are as follows.
Each investor begins with 1 to invest on date 0. Investors face an uncertain horizon to hold
the asset. Each will need to consume either at date 1 or 2. As of date 0, an investor does
not know at which date he/she will need to consume. Each investor’s type is his/her own
private information.)

Answer the following questions. Calculate to four decimal places.

(a) Caluclate the optimal deposit contract. What are dy and dy?



(b) What is expected payoff on the primary investment? What is the payoff on the optimal
deposit contracts in question (a)? Which one is more liquid, the primary investment of the
opitmal deposit contract? Compare liquidity risk ad return of the two assets.

(¢) Why do investors would prefer the deposit contract to the primary investment? Explain
economic reasons. Show numerically and graphically .



(d) Show numerically that the bank is able to offer the deposit contract (liquid asset), even
though the bank invests in the primary investment (illiquid asset).

(e) Explain and show numerically what action investors will take in the following situation,
i. Suppose that all depositors forecast that 30 depositors will withdraw at date 1.
ii. Suppose that all depositors forecast that 65 depositors will withdraw at date 1.

In each situation, would a bank run occur and how many depositors actually withdraw given
their forecast? Explain.

(f) Suppose that all depositors forecast that f fraction of depositors will withdraw. What is the

tipping point (value of f , for which type 2 depositors will be indifferent between withdraw
at date 1 and withdraw at date 2)?



