Federal Reserve Bank
of Minneapolis

Bad News
From a Forecasting Model
of the U.S. Economy (p. 2)
David E. Runkle

A Banking Model in Which
Partial Suspension Is Best (p. 11>
Neil Wallace

Federal Reserve Bank of Minneapolis

Quarterly Review
Vol. 14, NO. 4

ISSN 0271-5287

This publication primarily presents economic research aimed at improving
policymaking by the Federal Reserve System and other governmental
authorities.
Produced in the Research Department. Edited by Preston J. Miller, Kathleen
S. Rolfe, and Martha L. Starr and typeset by Joseph R. Piepgras. Graphic
design by Barbara Birr, Public Affairs Department.
Address comments and questions to the Research Department, Federal
Reserve Bank, Minneapolis, Minnesota 55480 (telephone 612-340-2341).
Articles may be reprinted if the source is credited and the Research
Department is provided with copies of reprints.
The views expressed herein are those of the authors and not
necessarily those of the Federal Reserve Bank of Minneapolis or
the Federal Reserve System.

Federal Reserve Bank of Minneapolis
Quarterly Review Fall 1990

A Banking Model in Which
Partial Suspension Is Best
Neil Wallace
Adviser
Research Department
Federal Reserve Bank of Minneapolis
and Professor of Economics
University of Minnesota

Bank suspensions occurred in the United States several
times in the second half of the 19th century and the
early part of the 20th century, and they were widely
viewed as both undesirable and avoidable. The view that
bank suspensions should and could be avoided has
played a decisive role in determining the nature of our
current banking system. This view was the driving force
behind the creation of the Federal Reserve System, a
system which helped determine the course and severity
of banking difficulties during the Great Depression. The
experience of the Great Depression, in turn, produced
our current financial system and our deposit insurance
system with its attendant problems.
In this paper I question the view that bank suspensions are undesirable by providing a model of an
economy in which a system with occasional partial
suspension achieves the best possible outcome. By a
partial suspension I mean a situation in which some
depositors receive less than some other depositors
merely because they withdraw later, after a (partial)
suspension has been declared. This was a widely
reported feature of the banking panic of 1907 and in one
form or another must have been a feature of other
suspension episodes. In the model I describe, the best
possible arrangement has this feature. There is simply
no better way to deal with randomness in withdrawal
demands—which in this model arises exogenously, that
is, naturally—than to declare a partial suspension.
The model developed here is a variant of an earlier

one (Wallace 1988), which itself was a variant of the
well-known Diamond-Dybvig (1983) model of banking.
These models are ones in which individuals are uncertain at the time they make deposits when they will want
to make withdrawals. Deposits exist because they
provide better withdrawal options than individuals could
achieve on their own—but, under the assumptions made,
only if the banking system takes on an illiquid portfolio.
Diamond and Dybvig's article and my earlier article
discussed two versions of our models, one in which
individual uncertainty about the timing of withdrawals
exactly averages out across people, a version without
aggregate risk, and one in which it does not completely
average out, a version with aggregate risk.
The no-aggregate-risk version has the defect that a
very simple banking arrangement achieves the best
possible outcome, but despite banking system illiquidity,
it is an arrangement that does not resemble the banking
suspensions that we have from time to time experienced.
The aggregate-risk version is more promising in this
regard, but in general is very complicated. In Wallace
1988, I established only a limited property of desirable
arrangements for the aggregate-risk version: In the best
arrangement, withdrawal options are somewhat dependent on when individuals attempt to withdraw. Here I
look at a special case of the aggregate-risk version with
a small amount of aggregate risk, all of which is limited
to a group who show up last. Although this case is
somewhat special, it is easy to describe the best arrange11

ment for it. Under the assumptions that imply banking
system illiquidity, the best arrangement has partial
suspension: when the late-to-show-up group want to
withdraw, they get less than those who withdrew earlier.
Moreover, as I will discuss later, arrangements that
resemble partial suspension are likely to emerge from
less special specifications with aggregate risk.
In my model, the cause of a bank run and a partial
suspension is exogenous—an aggregate shock to tastes
that makes the number of people wanting to withdraw
unusually large. No attempt is made here to argue that
this was the main cause of bank runs and suspensions in
the historical episodes mentioned above. Rather, the
argument here is that the crucial elements of the model
are plausible features of actual economies. Since these
plausible features by themselves imply that the best
arrangement has partial suspensions, partial suspensions
per se should not be grounds for indicting a banking
system.
The Model
The model has three main ingredients. One ingredient is
that at the time that individuals make decisions about
what assets to hold, individuals are uncertain about
when they will want to dispose of their assets in order
to spend. A second ingredient is that individuals are
naturally isolated from each other in a way which forces
banks and the business sector to deal with customers
sequentially. The third ingredient is that real investment
opportunities have relatively good returns if they are not
interrupted. Although these ingredients seem straightforward, it is not easy to put them together so that their
implications for what is possible and desirable can be
deduced. Doing that requires that these fairly plausible
ingredients fit into a picture of an entire economy that
we can understand. That, in turn, requires some drastic
simplifications which I now describe.
Suppose there are N people, where N should be
thought of as large, and three time periods, labeled 0, 1,
and 2. There is a single good at each period, which is
the economy's consumption good. The economy starts
out with some of this good at period 0. Denote the percapita amount of this by y. A technology is also available which allows this good at period 0 to be used to
produce consumption at period 1 and period 2. If ;t is
the period 0 input into this technology, then Rxx is the
period 1 output, R, being the return between periods 0
and 1. Any output removed from the production process
during period 1—call it XR}x for some X between 0 and
1—must be consumed or it is lost. The part of R}x not
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removed from the production process, (1 - X)Rlx,
becomes R2( 1 - X)Rlx at period 2. The marginal return
between period 1 and period 2, R2, is assumed to be
relatively high in a sense to be described later.
Also suppose that the preferences or tastes of each of
the N people are identical as of period 0 and are such
that individuals are uncertain about whether they will
want to consume at period 1 or, relative to the return R2,
will want to wait and consume at period 2. No one
wants to consume at period 0. Each person learns at
period 1 whether he or she will want to consume at
period 1, or whether he or she will want to wait and
consume at period 2. This is how uncertainty about
when people will want to spend is put into the model.
Some fraction of the N people will turn out to want to
consume at period 1, so we label them type 1 or the
impatient type. The remaining fraction will turn out to
want to consume at period 2, so we label them type 2 or
the patient type. (To be precise, for any amount x, the
patient people are happy to trade jc units of period 1
consumption for R^x units of period 2 consumption,
where, recall, R2 is the marginal return of the technology between periods 1 and 2.) In the no-aggregate-risk
version of the model, these fractions are known to
everyone at period 0. In the aggregate-risk version,
which is the primary focus here, there is uncertainty
about these fractions, the details of which will be
spelled out later.
Because each person at period 0 is uncertain about
whether he or she will be impatient or patient at period
1, each cares about what he or she will be able to
consume at period 1 if impatient and also what he or
she will be able to consume at period 2 if patient. From
the point of view of period 0, turning out to be impatient or patient is analogous to experiencing an auto
accident or not experiencing an auto accident. Before
the event, a person cares about both contingencies, even
though only one will occur; a person will either have or
not have an accident. As I proceed, I will be making
additional assumptions about the way that each person
cares about the two contingencies: namely, what the
person will be able to consume at period 1 if impatient
and what the person will be able to consume at period
2 if patient.
Before describing the remaining features of the
model, it is helpful to introduce the device I use to
describe what is possible and what is desirable. Suppose
that there is a benevolent planner (not one of the N
people), whose goal is to set up an arrangement to make
each of the N people as well off as possible as of period

