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Notice 
The Federal Reserve Bank of Minneapo-

lis Quarterly Review replaces the Ninth 
District Quarterly (its last issue was in 
Spring 1977). As this first issue illustrates, 
the new publication will primarily present 
economic research aimed at improving 
policy making by the Federal Reserve Sys-
tem and other governmental authorities. 

All Ninth District Quarterly readers will 
automatically receive the Quarterly Re-
view. Address questions or comments to: 

Research Department 
Federal Reserve Bank 
Minneapolis, M N 55480 

Federal Reserve Bank of Minneapolis 
Quarterly Review vol. 1, No. 1 

Produced in the Research Department. Edited by Arthur J. 
Rolnick, Senior Economist, and Kathleen S. Rolfe, Editor/ 
Writer and Visuals Specialist. Graphics assistance pro-
vided by Phil Swenson and Karen Sizer, Graphic Services 
Department. 

Address requests for additional copies to the Research 
Department, Federal Reserve Bank, Minneapolis, Min-
nesota 55480. 

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. 
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Why the Fed Should Consider Holding M 0 Constant 

Neil Wallace 
Adviser , Research Depar tment 
Federal Reserve Bank of Minneapol is 
Professor of Economics, Universi ty of Minnesota 

The Federal Reserve System has been making 
monetary policy in the dark. It has had to; econ-
omists simply have not agreed on a theory that 
satisfactorily explains the use of money in the 
economy and tells public policy makers what 
they should do about it. But a theory does exist 
which includes what's essential for a good 
theory of money. Economists should recognize 
it as the best available, and the Fed should not 
ignore its policy implications, for they are very 
different from current practice. 

What is essential for a good theory of 
money? 

Most basically, the theory must explain 
facts. Why do people use some objects for ex-
change and why some objects more than 
others? Specifically, why do people value and 
use fiat money—intrinsically worthless stuff 
the issuer will not convert into anything? 

To explain the role of fiat money, a good 
theory must include ''friction." In standard eco-
nomic theory, markets work too well; people 
communicate and trade in fictitious markets 
without using up resources. As a result, stan-
dard economic theory cannot explain the limita-
tions of markets—limitations that account for 
phenomena like centralized planning, firms as 
ways of organizing economic activity, nonprice 
allocation schemes like first-come, first-served, 
and the use of money.1 Without some friction 
that inhibits the operation of markets, there can 
be no role for a lubricant like money. 

To determine the best role for public policy, 
a good theory of money must let monetary poli-

cies be evaluated in the same way economists 
evaluate other governmental actions: in terms 
of economic efficiency. An allocation of re-
sources is efficient or nonwasteful if no one 
could feasibly be made better off by a change 
without also making someone worse off. 
Without a theory that describes efficient alloca-
tions, monetary policy makers have adopted 
high employment, stable prices, and growth as 
goals. But as will be demonstrated, the pursuit 
of such goals can be inconsistent with the pur-
suit of efficiency. 

The simple theory you will read about in this 
article does what a good theory of money must. 
It contains a friction that accounts for some ba-
sic facts about money, and it allows monetary 
policies to be evaluated in terms of efficiency, 
the usual goal of public policy. 

The results of that evaluation are important 
for the Federal Reserve System. To achieve ef-
ficiency, this theory says the Fed should limit it-
self to holding constant the supply of U.S. fiat 
money (currency plus deposits of commercial 
banks at the Fed). This is quite different from 

1On markets vs. planning see L. Hurwlcz, "The Design of Mechanisms 
for Resource Allocation," AMERICAN ECONOMIC REVIEW, May 1973, 
and V. Smith, "Economic Theory and its Discontents," AMERICAN ECO-
NOMIC REVIEW, May 1974. On firms see R. H. Coase, "The Nature of 
the Firm," in AEA READINGS IN PRICE THEORY, eds. Stigler and 
Boulding (Homewood, IL: Richard D. Irwin, Inc., 1952), VI. Coase argues 
that firms exist as substitutes for markets; think of much vs. little vertical 
integration (few vs. many markets). For some remarks on first-come, first-
served see N. Wallace, "Microeconomic Theories of Macroeconomic Phe-
nomena and Their Implications for Monetary Policy," in A PRESCRIPTION 
FOR MONETARY POLICY: PROCEEDINGS FROM A SEMINAR SERIES, 
Federal Reserve Bank of Minneapolis, 1976. 
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the Fed's current practice of tinkering with var-
ious other measures of the money supply, a 
practice no satisfactory theory of money 
supports. 

Samuelson's Overlapping 
Generation Model2 

Consider a discrete time economy in which peo-
ple live two periods (young in the first period, 
old in the second), and N new people appear 
each period. Each young person is endowed 
with some amount of a single nonstorable con-
sumption good. (You may think of young people 
as having labor that can be used to produce the 
nonstorable consumption good and of old peo-
ple as unable to work.) Nothing but their own 
consumption matters to these people: more con-
sumption is preferred to less, and everyone 
would like to consume something in both 
periods. 

Thus, on any date this economy has some 
young people, some old people, and a fixed 
amount of the one nonstorable consumption 
good. We are going to judge the efficiency or 
nonwastefulness of various ways of distributing 
the consumption good. In doing that, we will 
take into account those who are currently alive— 
the current old and the current young—and all 
future generations. It is, by the way, a critical 
feature of this economy that it has no last 
generation. 
A Wasteful Market Solution 
If we, so to speak, let matters take their course 
in this economy, then a likely outcome is that 
the current young and the young in each future 
period consume their endowment, but no one 
gets to consume when old. Call this the "no-
trade allocation.'' I want to prove that this is a 
wasteful allocation, that the fixed amount of the 
consumption good can be divided in the current 
and in every future period to make everyone 
better off than under the no-trade allocation. 

For the moment, suppose that everyone has 
identical preferences and endowment, and let 
the endowment of each young person be Y units 
of the nonstorable consumption good. Let Ci be 

consumption when young and C2 consumption 
when old. Moreover, suppose that the con-
sumption bundle (Ci, C2) = (Y/2, Y/2) is pre-
ferred to the bundle (Ci, C2) = (Y, 0). That is, 
everyone prefers to get something when they're 
both young and old, not just when they're 
young. 

Obviously, the fixed amount of the con-
sumption good, NY, available to society each 
period could be divided so that each of the 2N 
people alive at each date gets Y/2 units. This 
produces (Ci, C2) = (Y/2, Y/2) as lifetime con-
sumption for every young person and Y/2 as 
second-period consumption for the current old. 
This allocation would be preferred by everyone 
or dominates the no-trade allocation which 
gives the young a lifetime consumption of (Y, 0) 
and the current old nothing. 

But how can a market produce this dominant 
allocation or any allocation in which people get 
to consume something when old? Clearly the 
young in each period have to surrender part of 
their endowment to the old. But what can the 
old give in exchange? In a sense, they have 
nothing, particularly nothing that would bind or 
commit the next period's young to turn over 
some of their endowment to the then-old. This 
is the friction that allows this model to have a 
role for fiat money. 
A Fiat-Money Solution 
By definition, fiat money is unbacked or incon-
vertible money; the issuer does not promise to 
exchange it for anything else. Today the United 
States' fiat money consists of outstanding cur-
rency plus deposits of commercial banks at the 
Federal Reserve (sometimes it's called "high-
powered" money or the monetary base). One 
way to check this is to consolidate everyone's 
balance sheets; what is left as wealth is all real 
assets (buildings, land, animals, etc.) and fiat 
money.3 

2P. A. Samuelson, "An Exact Consumption-Loan Model of Interest With 
or Without the Social Contrivance of Money," JOURNAL OF POLITICAL 
ECONOMY, December 1958. 

3TO get this answer, one must regard government interest-bearing debt 
as claims on future taxes against which taxpayers have an offsetting liabil-
ity. 
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Fiat money is also intrinsically worthless. It 
cannot be an object wanted for its own sake (to 
be consumed), nor should it help produce the 
consumption good (as labor and land do). To 
have a theory of fiat money, then, is to explain 
the circumstances under which intrinsically 
worthless stuff ends up having value as it does 
when it is accepted in exchange for things like 
the consumption good of the model we have 
been describing. 

Once defined this way, fiat money obviously 
has value at any date only if people believe it 
will have value at the next date. So expectations 
play an important role in any theory of fiat 
money. Moreover, we see why the never-ending 
nature of our model is critical. Were there to be 
a last generation, fiat money could not have 
value when the last generation was old. But 
then it could not have had value when they 
were young, and so on, leading to the conclu-
sion that fiat money could never have value. 

Now if the old people currently alive have 
some fiat money and if this amount will never 
be changed, then there exists an equilibrium in 
which fiat money has value, an equilibrium that 
produces a nonwasteful allocation. 

By "equil ibrium" I mean a price sequence 
(a sequence of values of fiat money at each date 
in units of the consumption good at that date) 
and an allocation (a description of who gets 
what in which "who" includes everyone alive 
now and in the future) that satisfies the follow-
ing properties: 

• Individuals' choices are optimizing and sub-
ject to them assuming current and future 
values of fiat money and being right about 
the future value. 

• Those choices clear the market in each peri-
od; the total demand for fiat money by the 
young equals the amount offered by the old. 

For precision, such an equilibrium might be 
called a competitive, perfect-foresight, or ratio-
nal expectations equilibrium, but I will simply 
call it an equilibrium. 

How does our fiat-money economy work? 

In each period, the old people offer at any 
price all the fiat money they have. This consti-
tutes the supply of fiat money. The young peo-
ple are demanders of fiat money, but in general 
their demand depends on the value of fiat 
money now and in the next period and on their 
preferences. Because conditions remain un-
changed over time in this economy, in equilib-
rium the value of fiat money could remain con-
stant from period to period; the supply of fiat 
money does not change nor do the factors that 
influence the demand. 

If the value of fiat money is positive and con-
stant, then young people believe they can ex-
change one unit of their endowment for one 
unit of consumption next period. In other 
words, they face a zero interest rate and a 
choice set—a set of possibilities for first-period 
consumption, Ci, and second-period consump-
tion, C2—shown as the shaded area in Figure 1. 
The equilibrium value of fiat money is deter-
mined by the preferences of the young, by their 
choice of a point on the upper boundary of the 
choice set. 

To pin matters down, we suppose that they 
display no time preference; when given the 
chance to trade one unit of first-period con-
sumption for one unit of second-period con-
sumption, they choose equal amounts of the 
two. In other words, they choose (Ci, C2) = 
(Y/2, Y/2).4 This means that each young per-
son offers Y/2 units of her or his endowment in 
exchange for fiat money or that in the aggregate 
NY/2 units of the consumption good are of-
fered. If we let M denote the number of units of 
fiat money supplied, each unit exchanges for 
(NY/2)/M units of the consumption good each 
period. It is easy to verify that such a price se-
quence is an equilibrium according to the defi-
nition given above. 

We can also indicate why the resulting al-
location is nonwasteful, at least among the 
class of allocations that treat all young people of 

4An example of a utility function consistent with such preferences is the 
function 
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all generations the same.5 Any such allocation 
limits the consumption bundle of young people 
to the shaded area in Figure 1. Given the as-
sumed preferences, the bundle (Ci, C2) = 
(Y12, Y/2) is best from their standpoint. While 
the current old would get more if the young 
were constrained to a point southeast of point 
A, say, A', the current young and the young of 
all future generations would be worse off. (All 
points on the line segment connecting A and B, 
including the points A and B, are nonwasteful.) 
Points like A " on the boundary northwest of A 
are wasteful because both the young and the 
current old are worse off there than at A. The 
current old in the aggregate consume what the 
young do not consume. Thus, at A" the per 
capita consumption of the old is Z, while at the 
fixed-supply fiat-money equilibrium it is X. Ob-
viously, the no-trade allocation is the worst 

point on the upper boundary of the choice set. 
A Deflationary Example 
The above fiat-money solution includes a fixed 
stock of fiat money, a constant price level, and a 
nonwasteful allocation. Is the constant value of 
fiat money an essential feature, or is it an acci-
dent, just special to that example? To answer 
this, consider a slightly different model: Let the 
endowment of successive generations grow by 
the factor g so that each young person of gener-
ation t has an endowment of the nonstorable 
consumption good equal to Y(1 + g)\ 

First suppose that the quantity of fiat money 
is unchanging and equal to M. Since the quanti-
ty of the consumption good is increasing expo-
nentially at the rate g, the value of this fixed 
quantity of fiat money must increase, that is, 
deflation occurs. And, in fact, there is an equi-
librium in which the value of money grows expo-
nentially at the rate g, implying that young peo-
ple face an interest rate of g. The upper bound-
ary of the corresponding choice set is the rela-
tively flat line in Figure 2. The equilibrium al-
location is, in general, a point like A.6 

Now suppose instead that monetary policy 
keeps the value of fiat money constant. This re-
quires that the quantity of fiat money be in-
creased, in fact, by g percent per period. We 
may suppose that this required amount is 
handed out each period to the old people with 
each old person getting the same amount.7 

Everyone knows that this is the monetary 
policy. 

5For a general proof see J. Kareken and N. Wallace, "Portfolio Autarky, 
A Welfare Analysis," JOURNAL OF INTERNATIONAL ECONOMICS, 7, 
1977. 

®The line through A passes through the endowment Y(1 + g)* and has 
slope equal to -1/(1 +g). The point Q is determined by the intersection of 
that line and the line that passes through the origin with slope equal to one. 
How do we know that point A lies southeast of point Q rather than north-
west of Q, say at A'? Well, suppose to the contrary that A' is chosen when 
the boundary of the budget set is the line passing through Q and A. We 
know that if the choice set boundary were CQB, then Q would be chosen, 
implying that Q is preferred to A". But A" is preferred to A'. Hence, Q is 
preferred to A1. This contradicts the assumed choice of A1 when the choice 
set boundary is the line through Q and A. 

7This handout must be viewed by individuals as independent of the 
amount of money they acquire when young, but the handout needn't go to 
them when they are old; it could as well go to them when they are young. 
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This policy keeps the value of fiat money 
constant. It now looks to young people as if 
their budget set is bounded by the line CB in 
Figure 2. The equilibrium consumption bundle 
is at point Q.8 But the bundle at point A is, in 
general, preferred to that at point Q. That is, 
the current young and all members of all future 
generations are better off under deflation than 
under the policy that keeps the price level con-
stant. The current old also are better off, for 
under deflation their per capita consumption is 
the quantity X, while under the policy that 
keeps the value of fiat money constant it is only 
Z. For this model, this proves that a policy of 
holding constant the amount of fiat money and 
letting deflation occur dominates one that 
keeps the value of money constant. 

In a wide variety of models like those dis-
cussed above, a policy of holding constant the 
quantity of fiat money produces a nonwasteful 
allocation. This can imply a rising value of 
money (deflation), as in the last example, or a 
falling value of money (inflation). Whichever, 
the resulting allocation cannot be dominated. 

Complicating the Model 
Like all theories, this one abstracts from certain 
details of the real world and should not be re-
jected because of that. Still, you may have some 
qualms about taking its implications seriously. 
After all, where are banks and other financial 
intermediaries? What about assets other than 
fiat money? Shouldn't we consider business 
cycles? And what about international monetary 
relations? 

Private Borrowing and Lending 
Does the presence of private borrowing and 
lending in an economy alter the conclusion that 
a policy of holding constant the stock of fiat 
money cannot be dominated? To find out, the 
model described above can be adjusted to in-
clude private borrowing and lending. Although 
it is something of a copout, we can regard finan-
cial intermediaries as institutions that do no 
more than carry out various kinds of borrowing 
and lending.9 

Economists know that to formulate a model 
in which this kind of trading occurs they must 
populate it with people who differ from one an-
other in either time preference or endowment. 
We take the latter route. 

Suppose that some young of each generation 
are endowed with some amount of nonstorable 
first-period consumption and others with some 
amount of second-period consumption. In gen-
eral, the latter, when young, will want to bor-
row from the former.10 In what sense, if any, 
does this borrowing and lending substitute for 
fiat money? 

If the aggregate endowment is, so to speak, 
tilted sufficiently toward second-period con-
sumption, then there is not an equilibrium in 
which fixed-supply fiat money has value. And, 
indeed, then fiat money is not needed; the mar-
ket equilibrium that arises without it is non-
wasteful. 

But if the aggregate endowment is tilted 
sufficiently toward first-period consumption— 
the limiting case being the model of the last 
section—then there is an equilibrium in which 
fixed-supply fiat money has value. And in such 
circumstances the market equilibrium that 
arises without fiat money is wasteful, while the 
equilibrium with it is not. Therefore, the mere 
existence of private borrowing and lending 
does not eliminate the role of fiat money. 

But private borrowing and lending and fiat 
money do sometimes substitute for each other. 
So economies of the kind we have been describ-
ing that differ only in the degree to which ag-
gregate endowments are tilted toward first-
period consumption display an inverse relation-
ship between the amount of private debt and 
the total value of fiat money. Also, economies 
that differ only because fiat money is being al-

8Recall our assumption about preferences. 

9 A copout because intermediaries are firms, not mere veils. See foot-
note 1. 

10 lf the second-period endowment is uncertain, then the borrowing and 
lending takes more subtle forms. There is, then, room in the model for risk-
sharing agreements and portfolios diversified in a determinate way. 
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