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This paper analyzes deposit contracts when banks face
alternative types of bank runs. The bank in our model can pre-
vent speculative types of bank runs, which arise when deposi-
tors believe that deposit withdrawal volume will lead the bank
into insolvency, by designing contracts that allow for payment
suspension. However, suspension does not eliminate fundamental
runs which arise when depositors calculate, given new informa-
tion revealing low returns, that deposit withdrawal dominates
deposit retention. The bank can eliminate fundamental runs by
restricting payments. Then, deposit claim depreciation depends
on expected returns and withdrawal volume prior to restriction.

I. Introduction

In recent models of financial intermediation and bank runs inclu-
ding those by Diamond and Dybvig (1983), Freeman (1989), Waldo
{1985), and Wallace (1988) financial intermediaries insure agents
against an unexpected demand for liquidity. In Diamond and Dybvig
(DD), for example, agents face intertemporal consumption prefe-
rence shocks which are not publicly verifiable, ruling out a complete
market of Arrow-Debreu state-contingent claims. Given the result-
ing random demand for liquid assets and lower returns on liquid
assets than illiquid assets, there is room for a financial intermedi-
ary, referred to as a bank, that holds illiquid assets and issues
liquid liabilities.

The bank implements the aggregate production plan, i.e. the
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allocation between liquid and illiquid investments, and issues liabili-
ties called demand deposit contracts. DD investigate strategic deci-
sions that depositors face and two, Pareto-ranked, Nash equilibria.
One, a Pareto-dominant equilibrium, has only depositors with
genuine preference for early consumption withdrawing early. The
second, a Pareto-dominated speculative bank run equilibrium, has
depositors who actually prefer late consumption, fearing withdrawal
by others of the same type, also withdrawing early. Inefficiency of
the run equilibrium results from premature disinvestment of the
higher yielding illiquid assets. DD assume deterministic investment
returns allowing them to address only speculative runs.

This paper generalizes the DD model by introducing stochastic
investment returns, and explicitly analyzes an environment with
stochastic proportions of agents with preference for early and late
consumption. We derive an optimal consumption allocation available
to agents from the bank and consider incentives for depositors to
run if the bank attempts to implement this allocation using ordinary
demand deposit contracts. We then consider alterations of deposit
contracts to eliminate incentives to run.

The bank faces possibilities of fundamental runs, and two types of
speculative runs when ordinary deposit contracts are used. One type
of speculative run is the type considered by DD which arises if
agents with genuine preference for late consumption choose early
withdrawal based on speculation that other late consumers will do
likewise. The second originates from a mixture of speculation and
fundamentals and arises from depositors’ speculation that even if
late consumers do not withdraw early random liquidity demand by
early consumers will be such that early payments from the bank will
exceed late payments. A fundamental run arises when depositors
calculate, based on interim information revealing low future returns
on the bank’s portfolio, that payments on late withdrawals will fall
below payments promised on early withdrawals.

We find that while a deposit contract allowing for suspension of
early payments is not sufficient to rule out speculative runs and
implement the optimal banking allocation, the bank can use suspen-
sion contracts to implement an allocation superior to autarky. To
eliminate speculative runs the bank trades off provision of risk
sharing available in the banking allocation against provision of in-
centives for late consumers not to run.

We also find that while contracts allowing for suspension cannot
eliminate fundamental runs, the bank can remove incentives to par-
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ticipate in such runs by designing deposit contracts that allow for
restricted payments. When payments are restricted, depositors re-
questing early withdrawal receive positive payments below the con-
tractually promised payments. The extent to which restricted pay-
ments fall below promised payments depends on how poorly the
bank’s portfolio performs, as signalled by interim information, and
on the volume of withdrawal requests that have been serviced prior
to receipt of return information. Restricted payments are structured
so that deposit retention is the dominant strategy for depositors
with preference for late consumption.

Our analysis of restricted payments is interesting in light of past
financial crises in which banks restricted, rather than suspended,
payments to depositors (Sprague 1910, pp. 66, 182, 287). In addi-
tion, when payments are restricted the depreciation of deposit
claims depends on the bank’s portfolio performance and on with-
drawal volume prior to restriction. The model therefore provides
some justification for the existence of currency premiums during
financial crises (Sprague 1910, p. 187).

The remainder of the paper proceeds as follows. Section II speci-
fies the economic environment. Section III discusses functions of
the bank, design of deposit contracts in the face of potential spe-
culative runs, and compares outcomes urnder autarky and banking
when the fraction of depositors who turn out to be early consumers
is stochastic and not known when contracts are designed. Section IV
analyzes deposit contracts in a general environment where invest-
ment returns are subject to aggregate and idiosyncratic distur-
bances and where fundamental runs arise. Section V concludes.

II. A Three Period, Single Good Economy

The model has a single good and three periods: a planning and
investment period, and two periods of production and consumption.!
There are a countable infinity of agents and investment projects.
Each agent is endowed with one unit of the good in period 0 and
none in other periods. Investment in a project occurs in period 0 and
returns are realized in the following two periods. A one-unit mini-
mum is required for investment in any one project. Agents also have
access to a storage technology that costlessly carries the good for-

'Engineer (1989) considers speculative runs and suspension in a four period, three-
agent type model where different agents discover their types at different times.
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ward from one period to the next.

Each project has an idiosyncratic period 2 disturbance, § [ 4,
6] which has expected value of zero. With a countable infinity of
projects there is no aggregate disturbance to period 2 returns. Sec-
tion IV generalizes to an environment with idiosyncratic and aggre-
gate return disturbances. A project initiated in period 0 yields R(#)
=R+ #, R > 1, if allowed to continue into period 2, or 1 — ¢ if
terminated in period 1, where € = (0, 1) reflecting partial reversi-
bility of investment.

Partial reversibility is assumed for two reasons. First, complete
irreversibility, € = 1, eliminates speculative bank runs since re-
turns from illiquid assets cannot be realized early even in a run.
Assuming € < 1 allows for the possibility of runs. Second, with
complete reversibility, € = 0, projects would be perfectly liquid in
that early reversal recovers the full amount invested. Assuming ¢
> 0 provides a clear notion of the illiquidity of production invest-
ments relative to storage.’

Agents are all together in periods 0 and 2 but are spatially iso-
lated in period 1 as in Wallace (1988). During period 1 each agent
intersects a centrally located financial intermediary, which we call a
bank, at some instant and chooses to withdraw or retain a deposit
claim for period 2 withdrawal. Thus, if agents choose to hold de-
posit claims the bank must sequentially service depositors’ period 1
withdrawal requests. Each agent knows that her time of arrival at
the bank in period 1 is random and that arrival times are uniformly
distributed.?

There are two types of agents. Type 1 agents care only about
period 1 consumption while type 2 care only about period 2 con-
sumption. Agents do not know their types in the planning period but
discover them in period 1. Knowledge of one’s type is private in-
formation. Thus, an agent in period 0 faces an uninsurable risk of

2DD use a different notion of liquidity. What they refer to as an illiquid asset, if
“liquidated” early, provides the same return as the liquid asset. Their notion of illiquidity
reflects a foregone opportunity to earn a future return above the return from early
termination of a project, not an inability to recover the full amount invested through early
reversal.

3The isolation assumption rules out securities markets in which each agent invests in a
project, issues shares, and purchases equal claims on all projects to diversify. As Wal-
lace points out, the isolation assumption is consistent with the idea that agents hold
liquid demand deposits for consumption at random times and places (they cannot, then, all
be together) when they do not have access to asset market.
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becoming type 1 in period 1. The state-dependent utility function
for agent j has the form,

u(cy) if j is type 1

u\cy, Cy) =
€. c2) u(cy) if j is type 2,

where ¢, represents units consumed in period k. u(*) is twice con-
tinuously differentiable, increasing, and strictly concave, with «0)
= o0, and u(o0) = 0. Given the corner nature of agents’ conditional
preferences, type 1's consume only in period 1 and type 2's only in
period 2.

A fraction t = [0, 1] of all agents turn out to be type 1, where <
1, and ¢ is a continuously distributed random variable with strictly
positive density function g(f). To make the analysis interesting we
assume that agents can not observe the true value of ¢ that is
realized in period 1. Accordingly, contracts contingent on the
realization of ¢ cannot be written. A random fraction ¢ allows us to
consider effects of aggregate liquidity shocks on the banking
system.

With unit endowments, unit investment requirements, and no
securities markets, an individual cannot diversify away idiosyncratic
return risks by investing equally in all projects. We assume that
liquidation penalty € and project return risks are large enough that
expected utility for an autarkic agent from investment in the non-
stochastic storage technology is above that from direct investment
in one of the risky projects.

III. Deposit Contracts and Speculative Runs

If agent types were publicly verifiable and if the realization of ¢
was known as of period 1 it would be possible for the bank to pool
endowments, form a diversified portfolio, and write insurance con-
tracts that provide optimal risk sharing between type 1 and type 2
agents. In fact, even with nonverifiable types, if the realized ¢ could
be observed then optimal risk sharing could be implemented using
contracts with period 1 payments to agents claiming to be type 1
and (higher) period 2 payments each contingent on ¢ and with sus-
pension of period 1 payments when the fraction of all agents re-
questing early payment reaches the realized value to ¢

However, agents cannot write contracts with such contingencies
since t is unknown. With nonverifiable agent types and an unknown
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realization of ¢ our interest is in whether a bank can implement a
consumption allocation that provides benefits of risk sharing and
improves on the allocation available to agents under autarky.

As a benchmark, consider the optimal consumption allocation that
the bank could implement if individual types, once realized in period
1, were publicly verifiable and with all agents of a given type re-
ceiving equal consumption. With verifiable types, the bank could
make early payments to type 1 depositors only. However, given se-
quential servicing of early withdrawal requests and unknown ¢, the
bank cannot make early payments depending on total period 1 with-
drawal volume.

While the benchmark banking allocation provides depositors with
risk sharing improvements over autarky an ordinary demand deposit
contract cannot implement the allocation as a unique dominant
strategy Nash equilibrium. Given the strategic decisions facing de-
positors that are identified below, the bank must trade off provision
of some risk sharing benefits available in the benchmark allocation
against provision of incentives for type 2 depositors not to request
early deposit withdrawal.

To illustrate this tradeoff we first derive the benchmark banking
allocation and then discuss its implementation. In deriving the ben-
chmark allocation note that with early liquidation costs the bank
will store, as “reserves”, part of the endowment pool to provide
units of the good to type 1 depositors without need for premature
investment liquidation. Two contingencies must be considered since ¢
is not observed. In one, reserves exceed the amount necessary to
provide planned period 1 consumption to type 1 depositors. The
excess reserves can be stored and paid out in period 2. In the other,
reserves are not sufficient to provide planned consumption to type 1
depositors and projects must be liquidated.

The benchmark banking allocation choice can be represented as a
planning problem of choosing reserves and the consumption alloca-
tion to maximize a representative depositor’s expected utility sub-
ject to the aggregate resource constraint. The allocation involves
ict, ¢k, df, S*}, where cf is period 1 consumption, c5 is period 2
consumption in the excess reserve outcome, ¢ is period 2 consump-
tion in the insufficient reserve outcome, and $* is reserves per unit

‘Diamond (1984), Townsend (1979), Williamson (1986), and Postlewaite and Vives
(1987) discuss possible reasons for banks’ historical use of noncontingent deposit pay-
ments.
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deposit. This allocation solves
max [ [mu(er) 4 (1 — Du(ca) g()dr (1)

subject to (1 —0c5=(1 —SHR+ (S —tc)) for § >ty (2)
A—0d=1{1—38)— &tc; — S} R for S < tcy, (3)

where § =1 —— According to the first order conditions for (1)
the banking allocation satisfies
JomeDgvde = [ (cHglde + R s ! m(chg(e)dr (4)
(R — DflucDedt = R(5 — 1)[ u(chg)dr (5)
where . (1 . S*)R _ (S* _ tc"i)
Cy =
1—¢
g 10=8n— st —sR
o 1—1¢ ’
*
and t* = S—
i

Given reserves $* and probabilities of ending up with either ex-
cess or insufficient reserves, (4) says that the consumption plan
balances appropriately weighted expected marginal utilities of
period 1 and period 2 consumption. Weight R§ on expected margi-
nal utility of ¢f reflects costs from early investment liquidations to
provide ¢} to type 1 depositors given a reserve deficiency. The
weight on expected marginal utility of c5 is one since period 2
consumption increases one for one with the excess of reserves over
the amount necessary to provide ¢} to type 1 depositors.

Condition (5) says that given the consumption plan and the proba-
bilities of either excess or insufficient reserves, optimal reserves
S* balance appropriately weighted expected marginal utilities of
period 2 consumption in the excess and insufficient reserve outcom-
es. Weight (R — 1) on expected marginal utility of ¢§ reflects
opportunity costs implied by excess reserves, and weight R(§ — 1)
on expected marginal utility of ¢ reflects costs from early project
liquidations to provide c¢i to type 1 depositors.

Observe that if ci > FROFITT then ¢} is always greater than c3}
which implies that early withdrawal would be the dominant strategy
for all depositors. Thus, it must be that cl < —*ﬁR—l(> 1)
which, in turn, implies that dc5/ dt > 0 and c5 > ¢} for all ¢ = [0,
*]. Also observe that if ¢} > 1" (< 1) then dd}/ dt < 0 for all
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t = [t*,i]. We assume that ¢ > 1 to highlight the role of the bank
as a provider of liquidity to type 1 depositors. When period 1
payments exceed unity, and implied period 2 payments are therefore
below the long term return of R, an allocation is implemented which
dominates autarky and provides risk sharing to depositors.

When ¢ is deterministic, the banking allocation above reduces to
the optimal risk sharing allocation in DD. As DD show, in this case
a suspension contract eliminates speculative runs and is sufficient
for achieving optimal risk sharing. When ¢ is stochastic, however,
suspension is not sufficient to eliminate speculative runs. Observe
that if suspension occurs when the number of early withdrawals as a
fraction of all depositors reaches some value below 7 then, since the
realized value of ¢ is not known, there is a positive probability that
some type 1 depositors will not be able to withdraw in period 1. We
therefore consider a contract allowing for suspension at f.

Propositon 1

A speculative run can arise if the bank attempts to implement the
benchmark banking allocation using a deposit contract with suspen-
sion of period 1 payments at f.

For proof, recall that dc)/ dt < 0 and consider the worst possible
case for a type 2 of t = i. It is easy to show that ¢} can be larger,
equal to, or smaller than ¢ when ¢t =i, depending on the value for
¢} that satisfies (4) and (5).

In one case ¢ > c% for all t & [t*, #]. Then, since ¢ > c¢* for all ¢
= [0, t*], if early payments are suspended at 7 the dominant type 2
strategy is deposit retention. Retention dominates early withdrawal
since, independent of what an individual type 2 believes other type
2’s will do, suspension ensures that late payments always exceed the
early payment. Thus, in this case supension at i is sufficient to
uniquely implement the banking allocation by ruling out speculate
runs of the type considered by DD.

In the second case ¢j < c% for a range t<[f, 7], where I > ¢ > t*.
Then, even if period 1 payments are suspended at I, a speculative
run arises if depositors fear that the fraction of all depositors
withdrawing early will be above . A sufficient condition for this
second case to exist is € > ®=1L or & > R. Note that the type of
speculative run considered in tﬁis case differs from the type consi-
dered in DD since ¢ is a fundamental partial determinant of the size
of late payments relative to early payments. Although ¢ cannot be
observed in our framewok, speculation or fear that the realized
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liquidity demand will be sufficiently high can generate a bank run,
and suspension at ¢ is not sufficient to eliminate such a run.

Although a deposit contract with suspension at 7 cannot implement
the banking allocation as a unique Nash equilibrium:

Proposition 2

The bank can design a suspension contract with consumption level ¢§
> ¢f > 1 for all ¢ with suspension at 7 that implements as a unique
Nash equilibrium an allocation that dominates the autarky alloca-
tion.

For proof, let f denote the fraction of total deposits withdrawn in
period 1. Suppose that the bank suspends period 1 payments at 7 and
holds reserves §° = ic{. It is easily determined that if ¢{ < RAIR —
i+ 1), then ¢§ > ¢f for all f <7 and, since suspension occurs at 7,
deposit retention is the unique dominant strategy for type 2 deposi-
tors. Note that RATR — 1+ 1) > 1 since R > 1 and i < 1. Conse-
quently, the bank can provide an allocation ¢§ > ¢f > 1 with con-
sumption levels that dominate those available in autarky.

The bank trades off provision of output sharing between type 1
and type 2 depositors that arises in the banking allocation against
provision of incentives for type 2 depositors not to run. It is
straightforward to show that relative to the banking allocation the
bank provides lower period 1 consumption. Depending on the reali-
zed value of f =1, the period 2 payment can be above, equal to, or
below the level associated with the benchmark banking allocation.’

IV. Deposit Contracts and Fundamental Runs

We now show that when aggregate return disturbances are in-
cluded, the model generates restrictions consistent with at least one
interpretation of the historical facts of bank runs. We incorporate
aggregate disturbances by assuming that period 2 project returns
are R(a, §)= aR + §. The idiosyncratic return disturbances §
net out across technologies, as before. The a disturbance is com-
mon to all projects where @ = [a, @] is a continuously distri-

5To eliminate incentives to run, DD argue that when ¢ is stochastic contracts backed by
deposit insurance prevent speculative runs and uniquely implement an optimal risk shar-
ing allocation. However, the insurance scheme proposed by DD does not work in their
model as Wallace (1988) points out. We consider only uninsured contracts since insurance
will not in general improve on uninsured contract outcomes unless the insurer has an
information advantage over banks along with power to levy taxes.
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buted random variable with strictly positive density function h(a).
We assume that ¢ has expected value of 1 as of period 0, and that
agents receive interim information in period 1 revealing the value of
a that will be realized in period 2.

The interim information is assumed to arrive at some random time
during period 1 while the bank is sequentially servicing early with-
drawal requests. This assumption captures the idea that demand
deposit contracts allow depositors to withdraw and consume at
different random times without having to wait for an event such as
return information arrival. Since information arrives at a random
time after the bank has serviced some agents choosing to withdraw
early, the bank is unable to write deposit contracts with all pay-
ments contingent on the interim information. The assumption that
the interim information fully reveals, in period 1, the value of «
that will be realized in period 2 simplifies the analysis. More gene-
rally, agents will face the problem of extracting information from
noisy signals of banks’ portfolio performances.

Given the more general stochastic structure of returns, a fun-
damental bank run can arise when depositors, upon receipt of new
information about future returns, calculate that early withdrawals is
the dominant type 2 strategy. A fundamental run does not arise
simply from depositors’ speculation but, rather, from new informa-
tion about the bank’s portfolio return performance.®

To focus on the role of the aggregate return disturbance we
assume that ¢ is known in period 0, and that depositors never par-
ticipate in speculative runs since we have seen that contracts can be
designed to rule out such runs.” As before, to provide a benchmark,
we first determine the banking allocation that can be implemented if
agents’ types were publicly verifiable.

If types were publicly verifiable the bank could implement the
banking allocation which solves

max [, [mu(cr) + (1 — Du(co] h(a)da (6)
subject to (1 — f)cy = a (1 — te1)R.

Since t is assumed here to be known in period 0, reserves per
endowment unit will be S =tc;. The first order condition for (6)

5Gorton (1985) provides an interesting analysis with an asymmetry of information about
returns depositors and intermediaries in an environment that differs from ours in that
Gorton’s depositors and intermediaries have different objectives.

“Allowing ¢ to be stochastic with contracts allowing for suspension at  does not change
the qualitative nature of the results that follow.
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reveals that the banking allocation involves reserves $ and consump-
tion levels & and é; satisfying
a R(1 — téy)

‘_t‘“)h(a)da . (7)

u(c1=7)=ng au(éy, = 1

A sufficient condition for é; > 1 is @R > 1 and relative risk
aversion coefficient above one, which we assume hold in the cases
analyzed below.® The bank could implement the above banking
allocation if types were publicly verifiable with contracts promising
¢, as the period 1 payment. However, with nonverifiable types, the
banking allocation is not a unique equilibrium as shown below.

Proposition 3

For all possible realizations of a above a’ = (1 — )/ R(1 — t¢y), a
deposit contract paying ¢é; in period 1 and é;(a) in period 2 domi-
nates autarky in the absence of a bank run.

For proof, note that if é; is the period 1 payment then, from (7),
the period 2 payment is é(a) = aR(1 — té1)/(1 — ). If a > a’ =
(1 —1/ R(1 — té&y), then é; > 1 and é > 1.

While a contract promising é; in period 1 and éy(@) in period 2
can implement an allocation that dominates autarky in the absence of
a run, such a contract implements a fundamental bank run equilib-
rium whenever depositors calculate, upon receipt of information that
reveals the a realization, that the dominant type 2 strategy is early
withdrawal. Since é; depends on a, early withdrawal dominates
deposit retention for type 2 depositors for any @ such that é, < é,.

Proposition 4

There exists a critical value a”" = (1 — 1)é;/ R(1 — té;) > «°, such
that é, < é; for all @ < a’. A fundamental run will arise when the
realized value of a is below a’

Proof follows directly from solving (7) for the value a’ that
equates ¢, with ¢;,. Notice that for a = [a® a'), the allocation
implemented by the deposit contract would dominate the autarky
allocation in the absence of a run but, since é; < é,, a fundamental
run will occur. Suspension of period 1 payments at ¢ will not elimi-
nate fundamental runs. Even if period 1 payments are suspended for
a < a’, it remains that é, < é; gives rise to a fundamental run.

8We assume that a R > 1 for ease of exposition and to highlight the role of the bank in
providing liquidity to type 1 agents. It is not essential, however, that a R > 1.
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The bank can, however, eliminate a fundamental run with a deposit
contract that allows for restriction of early payments.

Proposition 5

By restricting period 1 payments for realizations of a < a’, the
bank can eliminate a fundamental run. Especially when a = [ 2, a”),
the deposit contract with restricted payments implements as a
unique Nash equilibium an allocation that dominates the autarky
allocation.

For the fundamental bank run range of a < a’, the return dis-
turbance is unfavorable, but not so low that greater returns are
realized from liquidating investments in period 1 than from holding
investments.® The bank restricts period 1 payments after a fraction

f of depositors have been paid ¢, when information reveals that «

< a’. Restricted payments ¢; are chosen in period 1 to solve

Dl e + (1 — e

mgx
a R(1 — 1) + 16, — (f — Pd — fé&,
1—f

subject to ¢

a< g
aR(1 — &) + ¢ — ey

The solution is easily verified to be = d = 7
Further, for the range of @ = [, a"), 1< d=¢g andf the de-
posit contract therefore implements an allocation that dominates
autarky.

Restricted payments provide positive consumption to all deposi-
tors while a contract offering é; in period 1 with suspension at ¢
involves a risk of some type 1 depositors receiving nothing in period
1. Even with suspension, if restricted payments are not allowed it
remains that é; < ¢; gives rise to fundamental runs for a < a’,

Our analysis of restricted payments as a defense against fun-
damental runs is interesting in light of past financial crises in which
banks restricted, rather than suspended, deposit payments (Sprague
1910, pp. 66, 182, 287). Sprague’s discussion of the panic of 1893,
for example, points out that “Suspension was at no time complete...”
(Sprague 1910, p.182). During actual periods of restricted pay-

1-—

. e € .
%If the realized value of a satisfies a < , then the bank realizes greater
returns by liquidating investments in period 1. We have considered cases with a R > 1
so a < L= € does not arise in our discussion.
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ments, banks used forms of payment discrimination based on in-
formation about depositors’ liquidity needs, e.g. maximum per de-
positor withdrawals except for employers who were granted addi-
tional funds to meet payrolls (Sprague 1910, pp. 74, 287, 290). Such
information was limited, however, given that incentives such as cur-
rency premiums (Sprague 1910, p. 187) existed for misrepresenting
actual liquidity needs during crises.

Incentives for depositors to participate in a fundamental run arise
from their calculation that early withdrawal is the dominant type 2
strategy given new information about investment returns. Thus, the
model implies that fundamental runs and payment restrictions are
events that should occur when new information reveals unfavorable
investment return innovations. This implication is consistent with
what Gorton (1984) refers to as the “Recession Hypothesis™ accord-
ing to which banking panics occurred as features of major business
cycle downturns. Gorton’s examination of the relationship between
panics and a measure of liabilities of failed businesses in the
National Banking Era provides empirical support for our explana-
tion of incentives for depositors to run based on investment return
information. Interpreting Gorton's liability measure as information
received by depositors concerning future bank investment returns,
his finding that a panic occurred when a critical level of the mea-
sure was attained supports the idea that information revealing un-
favorable return innovations provides incentives for depositors to
run.

Our analysis also provides insights into currency premiums du-
ring periods of financial crisis. Note that the size of restricted pay-
ments and, hence, the magnitude of the discount below contractually
promised payments depends positively on the size of the return
realization, @, and negatively on the fraction of depositors who
have withdrawn prior to receipt of interim information, f. Thus,
restricted payments will be smaller and, hence, the depreciation of
deposit claims in terms of the good will be larger the smaller is the
return realization, @, and the larger the withdrawal volume prior to
receiving information revealing unfavorable returns.!® If we inter-
pret the deposited good in the model as currency an implication is
that during early stages of a business contraction, when returns are

1%Friedman and Schwartz (1963, p. 110), writing about experiences of 1893, note that a
currency permium is “..equivalent to a depreciation of the deposit dollar in terms of gold
or foreign exchange....” In practice, the goods withdrawn from banks are dollars which are
traded for ultimate consumption or other goods of currency.
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revealed to be low enough for banks to restrict payments, the higher
the ratio of currency to nontendered deposit claims and the lower
the ratio of reserves to deposits, the larger will be deposit-claim
depreciation.

V. Conclusion

We have analyzed deposit contracts when a bank faces the possi-
bility of bank runs. The bank in our model can prevent a speculative
bank run equilibrium, which arises whenever depositors believe that
the number of deposit withdrawals will force the bank into insolven-
cy, by designing a deposit contract that allows for suspension of
payments when the number of withdrawals threatens to become too
numerous. A contract that allows for suspension, however, does not
eliminate incentives for depositors to participate in fundamental
runs which arise when depositors calculate, given new information
about investment returns, that deposit withdrawal dominates deposit
retention. The bank can eliminate incentives to participate in a fun-
damental run by restricting payments when investment returns are
unfavorable. The depreciation of deposit claims under payment res-
triction depends on the bank’s portfolio return and the volume of
withdrawals prior to the receipt of information revealing unfavo-
rable returns.
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