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Chapter 1

The Optimum Quantity of Money

IT1S A COMMONPLAGE of monetary theory that nothing is so unimportant as
the quantity of moncy cxpressed in terms of the nominal monetary unit—
dollars, or pounds, or pesos. Let the unit of account be changed from dollars to
cents; that will multiply the quantity of money by 100, but have no other effect,
Similarly, let the number of dollars in existence be multiplied by 100; that, too,
will have no other essential effect, provided that all other nominal magnitudes
(prices of goods and services, and quancities of other assets and liabilities that
are expressed in nominal terms) are’also multiplied by 1co.

The situation is very different with respect zo the real quantity of moncy—
the quantity of goods and services that the nominal quantity of money can
purchase, or the number of wecks' income to which the nominal quantity of
money is equal. This real quantity of money has important effects on the
efficiency of operation of the economic mechanism, on how wealthy people
regard themselves as being and, indeed, on how wealthy they actually are. Yet

During the roughly two decades that I have puzzled over the problems covered in this
paper, [ have benefited from discussions with many friends, from the reactions of stadents vo
the presentation of some of this material in class (at the University of Chicago, Columbia
University, and the University of California at Los Angeles), and from the reactions of
audiences at several seminars at which I have presented the central ideas {at Stanford Uni-
versity and Princeton University). I owe a special debt to Kenneth Arrow, who saved me
from several crucial errors, and to Alvin Marty and the late D. H. Robertson, who shared myy
interest and helped sharpen my understanding of the problem. I am indebted for helpfual
cornments on the first draft of this paper to Martin Bronfeabrenner, Philtip Cagan, Elaine
Goldseein, Franklin D. Mills, Anna . Schwartz, and Lester Telser.
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only recently has much thought been given to what the optimum quantity of
money is, and, more important, to how the community can be induced to hold
that quantity of money.

When this question is examined, it turns out to be intimately related to 2
number of topics that have received widespread attention over a long period of
time, notably (1) the optimum behavior of the price level; (2) the optimum rate
of inverest; (3} the optimum stock of capital; and {4) the optimum structure of
capital.

I",l']:w: optimum bchavior of the price level, in-particular, has been discussed
for at least a century, though no definite and demonstrable answer has been
reached. Interestingly enough, it turns out that when the question is tackled
indirectly, via the optimum quantity of money, a definite answer can be given.
mmmm
adjustments, this paper stresses long-run efficiency.

In examining the optimum quantity of money, I shall statt in a rather round-
about way—as befits a topic that belengs in capital theory at least as muck as in
monetary theory. I shall begin by examining a highly simplified hypothetical
world in which the elementary but central principles of monetary theory seand
out in sharp relief. Though this introduction covers familiar ground I urge the
reader to be patient, since it will serve as a bridge to some unfamiliar proposi-
tions.

I. HYPOTHETIC AL SIMPLE SGCIETY

Let us start with a stationary society in which there ate (1) a constant population
with {2) given tastes, (3) a fixed volume of physical resources, and (4) a given
state of the arts, It will be simplest to regard the members of this society as being
immortal and unchangeable.® {5) The socicty, though stationary, is not static.
Aggregates are constant, but individuals are subject to uncertainty and change.
Even the aggregates may change in 2 stochastic way, provided the mean values
do not. (6} Competition reigns.

To this fairly common specification, let us add a number of special provisions:
{7) Any capital goods which exist ate infinitely durable, cannot be reproduced
ar used up, and require no maintenance {like Ricardo’s original, indestructible
powers of the soil). More important, (8) these capital goods though owned by
individuals in the sense that the rents they yield go to their owners, cannot be
bought and sold. (They are like human capital in ouf society.)

(9) Lending or borrowing is prohibited and the prohibition is effectively
enforced.

(10) The only exchange is of services for money, or money for services, or

1. This is equivalent ta regarding the rommunity as having a constant distribution of

persons by age, sex, etc. Each of out infinitely long-lived individnals stands, as it were, fora
family line in the alternative population of changing individuals but unchanging aggregates.
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services for services. Items, (7) and (8) in cffect rulc out all exchange of com-
modities.
(t1) Prices in terms of money are free to change, in the sensc that there are no
legal obstacles to buyers’ and scllers’ trading at any price they wish. There may
_bu institutional frictions of various kinds that keep prices from adjusting jn-
stantaficously and, Jully to any chauge, In-that scnsc there need not be “'perfect
fexibility” whatcver that much overused term may be taken to mean.
(r2) All moncy consists of strice flat money, i.c., picees of paper, cach labelled
“This ts one dollar.™
(t3) To begin with, there arc a fixed number of pieces of paper, say, 1,000
The purpose of conditions (7), (8) and (9) is, of coutse, ta rule out the exis-
tence of 2 market interest rate. We shall relax these conditions laeer,

1L INITIAL BQUILIBRIUM POSITION

Let us suppose that these conditions have been in existence long enough for the
saciety to have reached a state of cquilibrium. Relative prices are determined by
the solution of a system of Walrasian equations. Ahsolute prices are detcrmined
by the level of cash balances desired relarivg to income. M v= P}

hy, in this simple, hypothetical society, should people want to hold moncy?
purchasing powect, in order to avoid the need for the famous “double coinci-
dence’ of barter. In the absenee of moncy, an individual wanting to exchange
A for B must find someonc who wants to exchange precisely B for A. Ina
moncy cconomy, he can sell A for moncy, or generalized purchasing power, to
anyone who wants A and has the purchasing power. The seller of A can then
buy B for moncy from anyonc who has B for salc, regardless of what the seller
of B in turn wishes to purchasc, This separation of the act of sale from the act of
putchase is the fundamental productive function of money. It gives risc to the
“rransactions’ motive stressed in the literaturc.
== A second reason for holding money is as a_rgigpve for future emergengies.
In dhe actual world, money is but ogg of many assets that can serve this functiop,
In our hypothetical world, it is the only such asset. This reason cotresponds to
the “gset” motive forholding money.

It is worth noting that both reasons depend critically on characteristic (5) of
our cconomy, the existence of individual uncertainty, In a world that is purcly
static and individually repetitive, clearing arrangements could be made once and
for all that would eliminate the first reason, and there would be no unforescen
cmcrgeneics to justify holding moncy for the second reason.

How much money would people want 1o hold for these reasons? Clearly,
this question must be answered not in terms of nominal units but in cerms of
real quantities, t.c., the volume of goods and services over which people wish
to have command in the form of money. I scc no way to give any meaningful
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answer to this question an an abstrace level. The antount will depend on the
details of the institutional payment arrangements thar characterize the equi-
librium pusition reached, which in tarn will depend on the state of the arts, oo
tastes and preferences, and on the attitudes of the public toward unceraiaty.

Tt is casicr to say samcthing abone the amount of money people would wane
to hold on the basis of empirical evidenee. If we identify the money in our
hypathetical socicty with currcuey in the real world, then the quantity of
currency the public chuoses to hold is cqual in value to about one-tenth of 2
year's income, or about 5.3 weeks” income, That is, desired velocity is aboue
tcn per year.

If we identify moncey in our hypothetical socicty with all non-hunan wealth
in the real world, chen the relevant order of magnitude is about three 1o five
years' fncome, That s, desiced velocity is aboue 22 o .3 per year.

Since we arc only provisionatly treating our ioney as the equivalent of all
wealth, [ shall use the first comparison, and assume, therefore, thar the equi-
librium position is defimed by an absolute level of prices which makes nominal
national income egual to 210,000 per year, so that the $t,000 available to be held
amounss to one-tench of a year's income. This is an. average. Particular indivi-
duals may hold cash equal to more or less than .2 weeks” income, deprnding on
their individual transactions requirements and asset preferences. As always,
noinad national income bis several faces: the value of final services conswmed,
the value of productive services rendered, and the sum of che net value added
by the enterprises iy the commrunity. Tn our hypotherical socicty all of the diffi-
cult problems of national incgtne accounting are by-passed, so we need not
distinguish berween different canceprs of mativnal income,

L BPVELT OF A ONUE-AND-FDR-ALL
CHANGE IN THE NUOMINAL QUANTITY {3F MUNLY

Let us suppose now thar one day a helicopter flies over this camummity and
drops an addirional $1,000 in Lills from the sky, which is, of course, hastily

2. For the VLS, cutrency was a little over four weeks” imeone {puersonal dispesable
income) in the vge’s and is currently slightly under foor weeks' income. It has ranged i
thar peviad from 2.1 weeks i 107 1o 8.2 weeks in 148, In Isracl, ivis about the sane as in
the U5, In Japa, it is abwout five weeks” iucome, in Yuposlavia, about six weeks. Tz a siudy
of 27 countrigs, Morris Peelnsan founed the highese Hguee o be fourteen weeks” (Belgium)
and the lowest, Lwa weeks® (Chile).

3. 1o rost, the wnal national wealtl of the United States was roughly four times aet
national product, and abour 5.3 times personal disposable ineone. Since thy wealth hgure
includes all governmoent weslhth, the birst Bgpare seems more relevann, {Cwrency in the
preceding footnote excluded for the VLS., and T hehisve also for the other countrics, curcency
held by the Treasury and Federal leseeve, See Raymond Coldsmith, The National Wealth of
the United States ine the Posnwar Peviod (Princeton, N.).: Princeton University Press, tgo2),
p. 192,
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collected by members of the community. Let us suppose further that everyone
is convinced chac this is a unique event which will never be repeated.

To begin with, suppose further that each individual happens to pick up an
amount of money equal to the amount he held before, so that each individual
finds himself with twice the cash balances he had before.

If every individual simply decided 1o hold on to the extra cash, nothing else
would happen. Prices would remain what they were before, and income would
remain at $10,000 per year. The community’s cash halances would simply be
10.4 weeks” income instead of §.2.

But this is not the way people would behave. Nothing has occyred 10
the holding of cash more attractiv it was b ven our assumpeion that
gveryone is convinced the helicopter miracle will not be repeated. (In the
absence of that assumption, the appearance of the helicopter might increase the
degree of uncereainty anticipated by members of the community, which, in
turn, might change the demand for real cash balances.}

Consider the “representative” individual who fornierly held 5.2 wecks'
income in cash and now holds 10.4 weeks’ income He could have held 10.4
weeks’ income before if he had wanted to—~by spending less thashe received for
3 sufficiently long period, When he held 5.2 weeks income in cash, he did net
‘tegard the gain from having $1 extra in cash balances as worth the sacrifice 8t
consuming at the rate of §1 per year less for one year, or at the rate of#ts
less per year for ten years. Why should he now, when he holds 10.4 weeks’
income in cash? The assumption that he was in a stable equilibrivum position
kefore means that he will now want to raise his consumption and reduce his
C%erm_hhﬂv are back at the former level. Only at that level is the
sacrificc of consuming at a lower tate just balanced by the pain from holding
correspondingly higher cash balances.

Note that there arc ewo different questions for the individual :

() To what level will he want ultimately to reduce his cash balances? Since
the appearance of the helicopter did not change his real income or any other
basic condition, we can answer this unambiguously: to their former level.

(2) How rapidly will he want to return to the former level? To chis question,
we have no answer. The answer depends on characteristics of his prefetences
that arc not reflected in the stationary equilibrium posttion.

We know only that each individual will seek to reduce his cash balances at
some rate. He will do so by trying to spend more than he receives. But one
man’s expenditure is another man’s receipt. The membets of the community
as a whole cannot spend more than the corununity as a whole receives—this is
precisely the accounting identity underlying the multiple faces of national in-
come, It 15 also a reflection of the capital identity: the sum of individual cash
balances is cqual to the amount of cash available to be held. Individuals as a
whole cannot “spend” balances; they can only transfer them. One man can
spend more than he receives only by inducing another to receive more than he

spends,
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It is casy to scc what the final position will be. People's attemipts to spend
more than they receive will be fruseeared, but in the process these attempts will
F{l‘ﬁﬂtﬁiﬁgﬁpﬁngl vifuc of scrviggs, The additional picces of paper do not alter
the basic conditions of the community. They make no additional preductive
capacity available. They alter no tastes. They alter ncither the apparent nor
actual rates of substitution, Hence the final equilibrium must be a nominal
income of $20,000 instead of $10,000, with precisely the same Aow of real ser-
vices as before.

It is much hardet to say anything about the transition. To begin with, somc
producers may be slow to adjust their prices and may let themselves be induced
to produce more for the market at the cxpense of non-marker uses of resourees.
Others may try to make spending exceed teceipts by taking a vacation From
production for the market. Hence, measured ingome at_initial_nominal prices
may cither risc or fall during the transition. Simitarly, some prices may adjust
mote rapidly than others, so relative prices and quantitics may be affected.
There might be vvershooting and, as a resule, a cyclical adjustment pattern. In
shote, without a much more detailed specification of reaction patterns than we
have made, we can predict lietle about the transition, It might vary all the way
from an instantaneous adjustment, with all prices doubling overnight, to a long
drawn out adjustment, with many ups and downs in prices and outpur for the
market. '

We can now drop the assumption that cach mdividual happened to pick up
an amount of cash ¢qual to the amount he had to begin with. Let the amount
each mdividual picks up be purcly a chance matter. This will inteoduce initial
distribution effects. During the transition, some men will have net gains in
consumptian, others net losses in consumption. But timate pesitioy will
be the same, wot only for the aggregate, but for cach individual separately. Afer
picking up the cash, cach individual is in a position that he could have attained
caclicr, if he had wished to. But he preferred the position he had amained prior
to the acrival of the helicopter. Nothing has occurred to change the ultimare
alternatives open to him. Hence he will eventually return to his former position,
The distributional cfects vanish when equilibrium is re-attained

~® The existence of initial distributional cfects has, however, ope substantive
implication: the &ansition can no longst, cven as 3 conceptual possibility, be
instantaneous, since it involves more than amere bidl_:ling up of prices. Let prices

PR ——

4 This conclusion depends on the assumption of infitely lived peaple, but not on any
assumption shout the extent or guality of their foresight. The basic paint, to put it i ather
teemas, is thar their permanent income or wealth is unchanged. Their having picked up mare
ot less than their pro-rata share of cash is a tramitory cvent that has purcly transitory effects.

Sec G. C. Archibald and R. G. Lipsey, "Monetary and Value Theory: A Critique of
Lange and Pacinkin," Review of Economic Studies, vol. 26 (r9s8), pp. 1-23; R. W. Clower
and M. L. Burstein, "On the Invariance of Demand for Cash and Other Assets,” ibid., vol,
28 (1960}, pp. 32-36; Nissan Liviatan, “On the Long-Run Theary of Consumption snd Real
Balunces,” Oxford Econamic Papers (July, 1965), pp. 203-18; Don Parinkin, Money, Turerest,
end Prices, and edition, New York : Harper and Row (1965}, pp. 30-50.
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double overnight. The result will stlf be a disequiltbrium position. Those in=
dividuals who have picked up more than their pro-rata share of cash will now
have larger real balances than they want to maintain, They will want to “spend’
the excess but over a period of time, not immediatcly. (Indeed, given con-
tinuous fows and only services to purchase, they can spend a finite extra
amount immediately only by spending at an infinite rate for an infinitesimal
time unit.)

On the other hand, those individuals who have picked up less than their pro-
rata share have lower real balances than they want to maintain. Bue they cannot
restore their cash balances instantaneously, since their stream of receipts flows
at a finite time rate. They will have some desired rate at which they wish to
build up theie balances. Hence, even if all prices adjusted instantaneously and
everyone had perfect foresight, there would still be an equilibrium path of
adjustment t initial differcntial disturbance of real balances. This pach
defines the rate at whic relative gainers transfer their excess balances to the
relative losers. The relative gainers will have a higher than equilibrium level of
consumption and a lower level of production during the period of adjustment.
The relative losers will have a lower than equilibrium level of consumption,
and a higher leve! of production.

‘This analysis cacries over immediately from a change in the nominal quanticy
of cash to a once-and-for-all change in preferences with respect to cash. Let
individuals on the average decide v hold half as much cash, and the ultimarte
tesult will be a doubling of the price level, a nominal income of $20,000 a year
with the initial $1,000 of cash.

IV, BASIC PRINCIPLES ILLUSTRATED

Our simple cxample embodics most of the basic principles of monctary
theory

(1) The central role of the distinction between the wominal and the real
quantity of money.

(2) The equally crucial role of the distinction betwcen the alternatives open
to the individual and to the communiry as a whole.

These two distinctions are the core of all monetary theory,

(2a) An alternative way to express (2} is the importance of accounting iden-
tities: the flor identity that the sum of expenditures equals the sum of receipts
{or, the value of final services acquired equals the value of productive services
rendered} and the stock identity that the sum of cash balances equals the total
stock of money in existence.

(3) The importance of attempts, summarized in the famous distinction
berween ex ante and ex post. At the moment when the additional cash has been
picked up, desired spending exceeds anticipated receipts (ex ante, spending
cxceeds recipts). Ex post, the two must be equal. But the attempt of individuals
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to spend more than they receive, even though doomed to be frustrated, has the
effect of raising total nominal expenditures (and receipts).

(4) The distinction between the final position and the transition to the final
position : between [ong-run statics and short~run dynamics.

(5} The meaning of the “seal balance™ effect and its role in producing a transi-
tion from one stationary equilibrivm position to another.

Our example also embodies two essential empirical generalizations of long-
run monetary theory:

(1) The nominal amount of money is determined primarily by conditions of
supply.

{2) The real amount of money is determined primarily by conditions of
demand—by the functional rclation between the real amount of money
demanded and other variables in the syscem.

¥. EFFECT OF A CONTINUOQUS INCREASE IN QUANTITY OF MONEY

Let us now complicate our example by supposing that the dropping of money,
instead of being a unique, miraculous event, becomes a continuous process,
which, perhaps after a lag, becomes fully anticipated by everyone. Money rains
down from heaven at a rate which produces 2 steady increase in the quantity of
money, let us say, of 10 per cent per year. The path of the quantity of money is
shown in Figure 1, M, being the initial quantity of money ($1,000 in our ex-

Log M

Log Mg
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arnple), £, the date at which the money starts to rain from heaven, and y the rate
of growth of the quantity of money (10 per cent per year in our example).
Mathematically,

M= My 0
The distribution of the additional nominal balances among individuals does

not matter for our purposes, provided that an individual is not able to affect the
amount of additional cash he teceives by altering the amount of cash balances
he holds. The simplest assumption is that each individual gets a share of the new
nominal balances equal to the percentage of nominal balances he initially held,
and thae this share, once determined, remains constant, whatever his future
behavior. The reason for this assumption will become clear. Even with this
assumption, there may be distributionat effects, by contrast with the once-and-
for-all case, if final equilibrium cash balances are distributed differently than
initial balances. For the moment, however, we shall neglect any distributional
effects.

Individuals could respond to this steady monetary downpour as they did 1o
the once-and-for-all doubling of the quantity of money, namely, by keeping
real balances unchanged. I they did so, and responded instantaneously and
without friction, all real magnitudes could remain unchanged. Prices would
behave in precisely the same manner as the nominal money stock. They would
rise from their initial level at the rate of 10 per cent per year, as shown in Figure
2. Nominal income, defined as the value of services and excluding the bonanza

Log P

A
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Log P'D
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from the sky, would behave in the same way its tiiie path could be represented
by the same line. The bonanza, if included, would raise nominal income
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from
Y, (t)= Yent (2)
to
Yyl = Yyert + ()
= (¥y+uMyles, (3)

of, in terms of our example, from a value of $10,000 te a value of $10,100 at
t=ty, the additional $100 representing the annual rate at which the quantity of
money is initially being increased, i.e., att=t,,

However, given instantancous adjustment and unchanged real balances,
individuals would not regard any of thisadditional $100asavailable for purchasing
services. All of it would have to beradded to nominal cash balances in
order to keep them at the initial one-tenth of a year's income. 50 no real magni-
tude would be affected.

~Af individuals did not respond instantaneously, or if there were frictions, the
situation would be different during a transitory period. The state of affairs just
described would emerge finally when individuals succeeded in restoring and
maintaining initial real balances,

One natural question to ask about this final sitvation is, *“What raises the price
level, if at all points markees are cleared and real magnitudes are stable?” The
answer is, “'Because everyone confidently anticipates that prices will rise.”
There is an old saying that difference of opinion makes a horse race. And so it is
in any market involving the trading of existing assets. If there are wide differ-
ences of opinion about the course of prices on the stock market, for example,
there will be heavy wading, possibly with little change in prices, If there is
widespread agreement, then ptices can be marked up or down with little aceual
trading. '

In our example, prices rise, though markets are continuousty cleared, because
everybody knows that they will. All demand and supply curves in nominal
terms risc at the rate of 10 per cent per year, and so do the market-clearing
prices.

A related question is, ““What makes che solution stable?” The answer is the
potential effectof departures. Let prices {and nominal income) for whatever reason
momentarily rise less than 10 per cent per year, Cash balances will then rise
relative to income. The attempts to restore them to their former level will raise
prices as in the once-and-for-all example. The converse is true if prices momen-
tarily rise more than 10 per cent per year.

While individuals could respond to the steady monetary downpour as they
did to the once-and-for-all doubling of the quantity of money, bv kecping all
real magnitudes unchanged, they will not in fact do so. To each individual
separately, it looks as if he can do better. It Jooks to him as if, by reducing his
cash balances, he can use for consumption some of the money he gets from the
helicopter instead of simply adding all of it to his nominal cash holdings. It looks
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to him as if, for each dollar by which he reduces his cash balances, he can get ten
cenits extra a year to spend on consumption. s

Put differently, the individual will regard as available for spending on con-
sumption, and for adding to nominal cash balances, the nominal amount he
. teceives for his productive services plus the amount of cash he gets from the
helicopter. When he got nothing from the helicopter and cash balances
amounted to 5.2 weeks' income (for the representative individual), he added
nothing to his nominal cash balances, yet they temained constant in real as well
as nominal terms becausc prices were stabk. Storage costs and depreciation
costs_ were zero, gs it were, He did not try to add to his balances because he
regarded the sacrifice involved | i rate of $1 (o nt} less
or a as just (over) balancing the satisfaction from having $1 (or one cent
more g the form of cash balances. Had half his cash balances suddenly been
destroyed (a5 in the oppasite of the once-and-for-all increase), he would have
tried to add to them because, while the sacrifice from consuming at a lower rate
presumably would not be affected, the satisfaction from having an extra $1 {or
one cent) in cash balances would be higher when he had only half the resl
quantity of balances.® He would have continued trying to save at some rate
until his cash balances were restored to 5.2 weeks’ income, ac which poine he
would again have been in equilibeium.

When the representative individual is gettmtz cash from thc hchcopl:cr, he
keep hus real cash balances at

But now, if he is willing to lower his cash balances by $1 initially (and by $1 - & t
at cach pomt in tinwc), he can consume ag the iuitial extra rate of $1.10 per year
(and at the tate of 1+ .10 per year at each point in time).” Since he was just
on the margin when the extra consumption was at the rate of $1 per year, he
will now be over the margin and will try to raisc his consumption. Storage and
deprcciation costs arc now ten cents per dollar per year, insecad of zero, so

will try to hold a smaller real quantity of moncy. Let us suppose, to be specific,
that when Prices arc rising at k0 per cent a year, he desites to bold g instead of
15 of a year's proceeds from the sale of setvices in cash balances, ic., 4} instead

of 5.2 weeks' income.
We are now back to our carlicr problem. While to each individual separately

5. This makes clear why it is necessary to asswme that the amount of extra cash the
individual receives is not related to his cash balance behavior. If it were—for example, if the
amount he received were not only proportional to the initial level of his balances, as assumed
above, but also aleered through time in such a way as to be proportional to his cash balances
at each point in time-~then he would get 4 revurn from his balances that wouid just offset the
cost. The once-and-for-ali solution outlined {unchanging real balances) would be the cortect
selution,

&. It is encugh, of course, to suppase only that the satisfaction from having extra cash
balanices rises rekative to the sacrifice from consuming at a lower rate.

7. [ am indebted to Don Roper for correcting an error in this parenthesis in my initia]
draft, '
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it looks as if he can consume more by reducing cash balances, the community a5 a
whole cannot. Once again, the helicopter has changed no real magnitude, added
no real resources to the community, changed none of the physical opportun—
ities available. The attempt of individuals to cash. bal ill si

mean 2 further biddi of prices and income, so as 1o mak

stock of money equal to 7y instead o 15 of a year’s nominal income. The
equilibriurn path of prices (and of MOHWTMWH be
like the dotted line in Figure 3, paralle] to the solid line but higher by an amount
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depending on the size of . In our illustrative example, the level of prices would
be 20 per cent higher than that shown by the solid line, since an increase of
nominal incomg by 20 per cent would reduce cash balances from 5.2 to 44 week's
income (5.2 + 1.2 = 4}).

Once the community is on this path, it can stay there. Since both prices and
nominal income are rising at 10 per cent a year, real income is constant. Since the
nominal quantity of money is also rising at 10 per cent a year, it stays in a
constant ratio to incomc—equal to 4% weeks” of income from the sale of
SErVICEs.

Attaining this path requires ewo kinds of price jncrease: (1) a once-and-for-all
risc of 20 per cent, to reducc rcal balances to the level desited when it costs ten
cents per dollar per year to hold cash; (2) an indefinitely continued risc in prices
at the rate of 10 per cent per year to keep real balances constant at the new level,

Something definite can be said about the transition process this time. During
the transition, the average rate of price rise must cxceed 10 per cent, Henee, the
rate of price rise must overshoot its long-term equilibrium level. It must display
a cyclical reaction pattern. In Figure 4, the horizontal solid line is the ultimace
equilibrium path o?athe rate of price change. The three broken curves iflustrate
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alternative possible transitional patlis: curve A shows a singée overshoating and
then gradual return to the permanent position, cueves B and C show an initial
undershooting, then overshooting followed by cithee a graduwal return {curve B)
or a damped eyelical adjustment (curve C).

This necessity for avershooting in the rate of price change and in the rate of
incomne change (though not necessarily in the level of cidher prices or income)
is in my opinion the key clement in monetary theories of eyclical Auctuations.
In practice, the need to overshoot is reinforced by an initial undershooting (as
in curves B and C of Figure 4). When the helicopter stures dropping moncey in

a steady stream—or,_more generally, when the quanciry of mioncy starts un-

xpected!] s¢ more rapidly—it tak 0ple s
r%ﬂ'%ﬂg Initially, they let actual balances exceed long-run desired balances,
do s partly becanse they delay the adjustment of actual to desired bal-
ances; partly because they may take initial price rises as a harbinger of subsequent
price declines, an anticipation which raises desired balances; and partly because
the initial impact of incrcascd moncy balances may be on output rather than
prices, which forther raises desired balances. As people catch on, prices must for
a time rise even more rapidly, to undo an initial increase in real balances as well
as to produce a long-run decline.

While this one feature of the transition is clear, little can be saidd about the
details without inuch more precise specification of the reaction patrerns of the
members of the commumity and of the process by which they form their
anticipations of price movemnents.
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We can now refine somewhat our deseription of the final equilibeium path.
We have implicitly been trcating the real flow of services as if it were the same
on the final equilibrium path as it was initially, This is wrong for two reasons,

First, and less important for our purposes, there may be permanent diseriby-
tional cffocts, On the final path, some individuals inay be recciving more cash
from the helicopter than they require to keep their real cash balances constant,
given their sharc in the downpour and their rastes. Qthers may be receiving less
than they requirc. The fiest group is enriched relative to the second and will play
a larger role in determining the structure of production. Distributional cfeces
will be absens if, oo the final pach, the new moncy happens to be distributed
among individuals in propertion to their desired holdings of cash balances.t

Second, and motc important, real cash balances arc at least in part a factor of
production. To 1ake a tivial example, a retailer can cconomize on his average
cash balanccs by hiring an errand boy to go to the bank on the comer to gee
change for large bills tendered by customers, When it costs ten cents per dolfar
per year to hold an exera dollar of cash, there will be a greater incentive to hire
the vrrand boy, that is, to substitute other productive resources for cash. This
will mean both a reduction in the real flow of services from the given productive
resources and a change in the structure of praduction, since different productive
activitics may differ in cash-intensity, just as they differ in labor- or land-
Intl'.."nslt}’.

i
V1. WELFARE EFFLCTS CX)

To cach individual scparatcly, the moncy from the sky scems like a bonanes, o
truc windfall gain, Yet, when the community las adjusted «o it, gach individual
separately is worse off—if we abstract from the distributional cffects noted m the
sccond preceding paragtaph. He is worse off in ewo respects. {1} He is poorer
because the representative individual now has a reserve for emetgency equal to
4} weeks' income (which is also his usual consumption) rather than 5.2 wecks',
(2} He has a lower real income because productive resources have been sub-
stituted for cash balances, raising the price of consumption services relative to
the price of productive seevices,

The loss on wealth account is the counterpart to non-pocuniary consuimption
returns from cash balances—it reflects the role of wealth as an argument in the
utility function. The loss on income account is the councerpart to the productive
services rendercd by cash balances—it reflects the role of cash balances as an
argument in the production function.

We can get a rough measure of the magnitude of the foss along usual con-
sumer surplus grounds. In doing sa, however, we must take into account two

8. Note that desired holdings of cash balances on the final path need not be proportional
to initial holdings. Hence this condition nced not be the same as the condition assumed in the
scoond paragraph of this section,
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camponents of the loss. An individual who holds a dollar in cash balances pays
two prices: (1) the annual cost imposed by the rate of price inflation; {2) the
oncc-and-for-all cost of refraining from $1 of consumption to accumulate the
dollar of cash balances, or, equivalently, of abstaining from the dollar of con-
sumption he could enjoy atany time by reducing his balances by a dollar.

Before the continuous downpour started, the first price was zero; buc the
sccond was still present. At his initial position, therefote, he must have valued
the utility of the scrvices he received by holding an extra dollar as much as the
wiility he would have gotten from raising his consumption by $1 per year for a
year. In the new cquilibrium position, this sccond price is the same, bug, in
addition, he must pay ten conts per year indefinitely per dollar of real balances
that he holds. Accordingly, he must regard a dollar of his now lowee cash
balances as worth this cxtra price. The average value he artaches to a dollar of
the real cash balances that have disappeared is therefore onc dollar’s worth of
consumption (the samc before and after) plus approximatcly five cents a year
indefinitcly (the average of zeto and ten cents), In our numerical cxample, cash
balances decline from 5.2 to 4.33 wecks' consumption, ot by $2 of a week's

consumption. Therefore, the continuous downpour has cost the comnugity the
cgmvalcnt of 1} of a week's consumption plus - = A% of 2 week’s
consumption per year indcfinitcly. (Expressed in the equivalent United States
magnitudes, his is about $10 billion plus §500 million a year indcfinitely.) Since
we have not yet introduced an interest rate, we have as yee no way of combining
thesc two components of cost.

The ceason for the loss in welfare is clear: the existence of cxternal effects, or
a diffcrence betweent cost to an individual and cost to all individuals affecred.
Consider the initial position of canstant prices. For an individual 19 add onc
dollar to his cash balances he would have to consume $1 less—at the rate, say, of
82 a year less for six months, or $1 a year less for a year, or fifty cents a year less
for two yeats. But were any individual to do so, he would make the price level
slightly lower than it would otherwise be. This would have the cxternal effect
of yiclding capital gains to all other holders of money, trivial to cach but enabling
them in the aggregate to consume precisely $1 mote while keeping their real
balances constant. Tota! consumption would not change. The individual who
adds to cash balances confers a benefit an his fellows for which he cannet collect
compensation. The race at which he can substitute cash balances for consumption
thus differs from the rate at which it is technically possible to do so,

The situation is the same with the other component of cost, the ten cents a
year required to hold a dollar of real balances when prices are rising a¢ the rate
of 10 per cent a year. This componcent too is an apparent cost to the individual,
bue is balanced by uncompensated gains to others, so that the cost to all together
is zero per year, not ten cents per year.?

9. I cur example, this cans be seen most casily by considerinyr a representative individwal
who gets just encugh money from the helicopter so that. when he adds it to his cash balanecs,
he can just maintain the feal balances he desires. Fis consamption is equal to his income from
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VIl EFFECT OF A CONTINUQUS
DECREASE IN THE QUANTITY OF MONRY

When prices are stable, onc component of the cost is zero—namely, the annual
cost—but the. other component is not—namely, the cost of abstinence. This
suggests that, perhaps, just as inflation produces a welfare loss, deflation may
produce a welfare gain.

Supposc therefore that we substieute a fumnace for the helicopter. Let us
tncroduce a government which impaoses a tax on all individuals and burns up the
proceeds, engaging in no other functions, Let the tax be altered continuonsly to
yicld an amount that will produce a steady decline in the quantity of money at
the ratc of, say, 10 per cent a year. It does not matter for our purposes what the
tax s, as long as an individual cannot affect his tax by altering his cash bafances.

By precisely the same reasoning as before, the final cquilibrium path will be
the dotted linc in Figure s—prices decline at a ratc of 10 per cent a year, but at 2

LogP
Logp OQJ'Pomt
i
~ _,_"#{pof
"'h—."d’*!’f
~
to

services. Suppose he now were o add an excra (real) dollar wo his balanwees, The process of
adding this {real) dullar lowers prices a erific and eaables the rest of chie conumunity o
consumne one (real) doflar wore—this is the external cifect deseribed in the preceding para-
grarh of the test. L, in addition, the individual thereafrer will have wo consume ten {real}
cents less than his incame from services w maintain intact the higher level of teal balances.
The rest of the community will find diar, ar ehe shiglly lowoer price level, they are receiving
cush from the helicoprer at 2 rate of ten {real) conts per year more than they need to keep
their real Balances intacl. They therefore can, and will, spend ten {real) omies morte per year
on cosumption than they reecive from scrviees—thereby praviding the excea cash to the
individual who was assumed to have added tu his balances. His cost is precisely counter-
balanced by their gain.
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lower levet than the solid line linked to the initial price level. When prices are
declining, a dollar of cash balances yields a positive return. The real services that
a dollar of balances will command grow at a ratc of 10 per cent per year, This
makes cash balances more attractive and thus raises the quarntity individuals
want to held, Prices must decline not only in propertion to the quantity of
moncy {which follows a path like the solid line in Figure 5) but by enough mare
to raise real balances {or the ratio of money to incomc) te the desired level—say,
to 6.24 weeks” income. Figure 6 shows the demand curve for real balances
implicit in this and the carlier examples.

21%

1
P

DEMAND CURVE
FOR REAL CASH BALANCES

At the new equilibrium, with cash balances equal o 6.24 weeks' income,
every individual is richer (if we neglect distributional cffeces) than he was
before—he has a larger teserve for emergencics, The other real resources avail-
able to the community are the same as before. It looks, therefore, as if everyone
is better off than before, and as if the higher the rate of price decline, the greater
the welfare gain.

But the appearance is misleading, as we can sce by considering what happens y
if we increase the rate of decline of prices. Beyond some point, it pays individuals
to hold exera balances o benefic from their incecasing purchasing power even
if it costs something to <o so. The retailer dispenses with an crrand boy to
cconomize on cash balances, which is a gain, bue, at some point, he musc hire
guards to protect his cash hoard, It pays him to do so because of their rising real
valuc. The extra real balances not only do not save productive resources, they
absorb them, Similarly, on the asscr sidc, cash will be held beyond the point at
which additional cash brings non-pecuniary returns in security and satisfaction
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from being wealthy. HWMWM

becau about the s, or beca
osts of st d guar sh.

-» For a suﬁcu:ntly small rate of decline in prices, it scems clear that there will
be a net benefit; for a sufficiently large rate of decline, a net loss. What is the
opt:mum rate of decline?

ash balances can be

* 4 ( ) The tise or dcchnc in the purchasing power of a dollar, What matters is
not the actual rise or decline but the anticipated rise ot decline. This item we

can represent by
_ ( rdpy* (&)
ﬁ I) ’ 4,

where the asterisk indicates anticipated valae. If 2 decline in prices is anticipated,
this is positive and represents a retuen; if a rise in price is anticipated, this is
negauve and represents a cost. Em_mundmdua! the anticipated rate of price

does not depend on his age an
mar
r (z) The productive services rendered per year by a dollar of cash balances as
a factor of productmn oun

Q_one must chstm ish between average

may designate Sdomm&ﬂ*&
a e de (1) (s)

or marginal product of money. Since this is prnduct per dollar per year, it,
like (4), has the dimensions of the reciprocal of time, that is, of an interest rate,
Like (4) also, it can be positive, and thus a return, or negative, and thus a cost.
It is natural to assume dmumslnng margmal Teturns I:hroughou

¥ (3} The non-ptcuniary consumptic
Lctussupposcthatwccmexptm ¢ I = IC8I-ikutl

as cents per year per doliar of balanccs Deslgnatc tlns
marginal return

MNPS, {g]

or marginal non-pecuniary services. Again it may be pasitive or negative, And,
agaia, it is natural to assume diminishing marginal returns,

(4) e CO5 Ofﬁbﬁ-. D ad »
individual’s time prefereng nal rate of disconn fuggre. Let us
suppose that, at some level of real cash balances, he values thc sum of the preoed-
ing three items as ten cents per year per dollar of cash balances. By consuming
one dollar more (say, by consuming at the rate of one dollar pesfyear more for

a year}, he would subtract a dollar from his cash balances and thereby sacrifice a
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ent tion stream in the form of &2 items of ten cen
ear indefini lowerigg hi i tal of a dollar,
e could acquire an additional permanent consumption stream of 10 cents per
ear If, under those circumstances, he chooses to add to his con-

sumption by depleting his real cash balances, his internal rate of discount is more
than 10 per cent. If he chooses to keep real cash balances constant, his internal
rate of discount equals 10 per cent. If he chooses to add to his real cash balances,
his internal tate of discount is less than 1o per cent, Designate this internal rate of
discount

IRD. {7
-+ [L.100, is marginal gn hg; the dimensions of a percentage,
Note tha nes the interpa iscount onl
at the point of a constant £ tion. The alue of the int
iscount at that point does not determjne at the individual will
s to or subEact oo Tis cash balancey (T oot o disava), only wherhr)
he will. How much he will save or dissa ds on w :
IRD as he alters his rate of mviaw-@mmw
time pattem of cons . The mote he cuts down present consumption to
rais¢ his future consumption stream (in ¢ orm of che first three items), the

more reluctant he will be o cut it down farther, i.c., the higher will be IRD
(this is BShm-Bawerk's first reason for time prcfcrcnce)AHu rate of saving or
dissaving at any moment will be determined by the point at which IRD rises
enough to equal the sum of items (4), (s), and (6), which sutn itself may change
with the rate of saving ot dissaving.’ van shall distin

1L saving i i etalized value by designating it IRD({0).

For the sub-set of time patterns of consumption that consists of constant levels
of consumption, it is not at all clear whether the IRD is best considered 2 constant
for each individual or whether it should be regarded as a function of other
variables, particularly (a) the level of consumption, and (b} the ratio of wealth
to income. I ean see no way to say how it depends on (3}, i.e., whether it can be
expected to rise or fall as the level of consumption rises, 1 shall therefore assume
it to be unatfected by (a).

Variable (b) raises a much more difficult problem. It is not clear that IRD
should be affected by (b) at all. Whatever the wealth-income ratio, the exchange
involved is a temporary reduction in consumption in return for a permanently
higher consumption stream. If IRD is affected by {b), stabilicy considerations

0. Irem {4} will not be affected b'jr the pamr:ular mdlwdu.al’s Tate of.uvmg or dissaving,.
thl‘hcrltm:{sjlszﬁ' Y cther aving ly of

is affected d/:.pmds cn whether the non-pecuniary utlltty fmm cash balano:s is affected by thc
level of comsumption. These inter-relations enrer in because the level of real cash balances at
any moment of time is not afected by the rate of saving or dissaving. [o general, it is simplest
to neglect these inter-relations and trear the second and third items, like the first, as unafficted
by the rate of saving or dissaving, and determined only by the level of real balances,
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call for IRD to be higher, the higher is the ratio of wealth to income, The rational-
ization is that the higher this ratio is, the more provision has alrcady been made
for the future, and the less willing the individual will be to sactifice the present
tor the future. The difficulty with this rationalization is that it confounds the
decline in MNPS as wealth rises relative to income with a rise in IRD. It is not
clear that there is any way to distinguish the two, We shall retuen to this przzling
and sophisticated question later.

The IRD enables us to translate a stock into a flow. It is the device needed to
combine the two components of cost in Section VI above.

P 'J;hti&dﬁrid’u;l\wi]l be in_a position o =un equilibrivm with respect to
cash balances when

1dPy*
%h::::‘_\ 1*&*‘

I we assume for the moment that IRD(0) is a positive and constant number,
we can see how this equation summarizes our earlier analysis. Let prices be rising
and anticipated to tise. Then the first term is negative. Cash balances must be
smail enough to yield a positive marginal return in productive scevices and non=
pecuniaty services, not only to offset the first term but also to balance the right-
hand side. Reduce the anticipated rate of price rise and the left side will exceed
the right. An increase in cash balances will now bring down MPM + MANPS,
and thereby produce a new balance. Let prices be anticipated to fall, and the
first term becomes positive. If it is larger than IRD(0), then cash balances will
have to be sufficicntly large to make MPM + MNPS negative,

Of the four terms in equation (8), MPM and MNPS are gains to the individual

involve no external effcets on others. The individual gets all the benefits. As
we have seen, the rate of price rise or fall is 2 cost or return to the individual of
alteting his cash balance that confers or imposes a precisely compensating
return or cost on others, Similarly, the IRD(0) is a cost to the individual of
altering his cash balances that confers a precisely compensating benefit on others.

" Tg_our simple sqoi i is cons Ts le to

consume a bit duce consumption

o8 cah blnees o

Note that this conclusion does not hold for a commodity money {say, gold)
which is produced under conditions of constant cost. The attempt by an
individual 1o hold cash balances would initially tend 1o lower prices, but this
would in turn divert resources to gold production and leave prices unchanged.
In effect, the individual consurnes a dollar less and the resources so released are
diverted 7o producing an additional dollar’s worth of gold. ‘There are ne external
benefits conferred. However, if the commodity money is fixed in quantity and
incapable of being produced, then the same conclusion would hold for it as for
our fiat money.




THE OPTIMUM QUANTITY OF MONEY 21
¥ 1t follows that cash balances of the fiat money will be at their optimusm level

in real termns when

14P\*
- (‘5 E) — IRD(0), ©
so that
. MPM + MNPS = 0. (10)

In words, under our assumptions, it costs nothing to provide an extra dollar of
rcal balances. All that is required is a slightly lower price level. Hence cash
balances will be at their optimum when they are held to satiety, so that the real
return from an extra dollat held is zero.

This solution is for an individual. What of the communiey? If IRD(0) were a
constant for each individual separately, and also the same comstant for all
individuals, this solution would carry over to the community as well: the
optimum quantity of money would be attained by a rate of price decline that.
would be equal to the common value of IRD(0).

This conclusion taises three problems. First, why should different individuals
have the same JRD{0}? Second, how could one know whether they had the
same IRD(0), and what its valuc would be, from observable market phenomena?
Cr, alternatively, how could one know whether equation (9) was satisfied?
Third, if they do not alt have the same IRD(0), or if this is not 2 constant but a
function of other variables, what then is the policy that yields the optimum
quantity of money?

VIII. INTERNAL RATES OF
DISCOUNT FOR DIFFERENT INDIVIDUALS

One possible theoretical Justlﬁcatlon for regarding JRD{0) as both a constant
and the same for all mduncluals is that, under the conditions assumed jn onr

idual will have an JRD(0) = 0,1i.¢., ha willnot

more obvious reasons for discounting the future relative to the present
are absent. (1) One reason is anticipation of a higher future than present con-
sumption. If marginal utility of consumption declines with the level of con-
Bumption at each point of time,’ then, cven if present consumption and future
consumnption are valued alike for a stable consumption stream, future con-
sumption will be valued less than present consumption when the consumption
stream is expected to rise, However, we have defined FRD(0) for a stable con-
sumption stream.

11. Or, more generally, the rate at which individuals are willing to substitute future for
PIesent connumption rises as the ratio of fiuture consumption to present consumption
Tines.
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(2} A second reason is limited life, This will produce a discount on future
consumption if the individual attaches less importance to his heirs’ utility from
consumption than to his own. In that case, he will attach a lower value to
consumption beyond his own lifetime than to consumption duering his life-
time.

(3) Uncettainty of length of life will cause him to extend this discount on
future consumption to periods less than his “expected” (i.c., average) length of
life.

# Our assumptions rule out both (2) and (3) by treating the individuals as
[immortal and unchangeable,

Are there any other “rational” reasons for discounting the future? As I inter-
pret the literature, it answers in the negative—that is why the term “under-
estimation” of the future is so often used as a synonym for a positive internal
rate of discount,

AW The appeal of this conclusion can be seen very clearly in our simple economy.
By reducing his consumption temporarily—say, b r for a year: o
“our immortal individuals can acquire an asset (a dollar of cash balances) that will
yicld him services that he regards as worth, say, ten cents a year indefinitely, By
a temporary sacrifice, he can permanently raise his level ot consumption. Sup-
pose at time fy he docs not do so. At some later time 7 will he not reproach
himself for not having done so? He will say to himself: “Had I been sensible
enough o make a temporary sacrifice years ago, it would be long past by now,
but I would be enjoying today, and jorever after, a higher level of consumption,
I was a fool not to have made the sacrifice then,” this retrospective judg-
ment t involve any knowledge the individual did not have avaj

time ¢, His failure to make the temporary sacrifice then ore conflicts with
one characteristic it is natutal to assign to “rattonal” behavior: behaving in a way
that one does not later regret on the basis of data initially available.'

Even if the individuat reasons in this way, it does not mean that there is no
limit to the amount he will save at time #,, only that he will save something.
As he saves, he brings into play reason (1) for discounting future consumption.
The “rational” man, on this logic, will regard a unit of present utility as equal to
a unit of future wility. He will not necessarily regard a unit of present consump-
tion as equal to a unit of future consumption.

This conception of rational behavior underlies conclusions such as chat reached
by Maurice Allais,”s that the optimuin real interest rate is zero and the optimum
stock of capital in a stationary state is that at which the marginal productivity of
capital is zero. It underlies in a more sophisticated way also the more recent work'

r2. The need to specify the same data is clear, Consider an individual offered a $2 to $1
wager that 2 coin he then and later regards as fair will come np heads. He takes the wager,
betting that it will come up tails. Suppose that it happens to come up heads, so that he loses
the $1. Ex posr, he will regeet having bost, but not having made the wager, becatise, on the
basis of the dara he could have had when hie made the wager, it was an advantageous wager.

13. Economie et Intérér, Paris: Libraric des Publications Officielle (1947).
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on “golden growth paths” which regard the highest possible level of consump-
tion per capita as an optirium,'

( If one accepts this line of reasonipgand supposes that the individuals in our
hypothetical society behave rational solution to out problem is immediate.
The eptimum situation is reached with a constant quantity of money and an
_ultimately stable price level. Equation (9) is then sarisfied and, hence, so is
equauon (10). Individuals sepatately will try to accumulate cash balances up to
the point at which the marginal yield of cash is zero. Their atempts will pro-
duce a price level that makes real cash balances sufficiently large to have a zero
marginal yield.

However, I find it lmrd to accept thls conclumon Qc_ncrahzcd to a world in

ther f; cquilibrium
is possible only with capital satiety, i.e., a zero marginal vield of real capital,
(The existence of such a sitnation would answer the second question raised
above—the observable market phenomenon that would give the common value
of IRDX0}.) A positive marginal yield of capital, however small, would be a
sufficient condition for growth. This seems to me inconsistent with experience,

shuch, if not most, of human experience has consisted of a roughly stationary
state—Europe in part of the middle ages, for example, and surely Japan for
centuries prior to the nineteenth. Was the marginal yield on capital zero in
those communities?

If it was positive, the present analysis would have to explin the dack of
growth by either a | atd for one’s heirs than for ongsclf, or by irrational
behavior—by selfishness or iort-si@tedness. Neither appeals to me strongly as
a satisfactory explanation. Yet I must confess that I have found no other.™s

Nonetheless, it seetns worth examining the effects of an IRD{0) not equal to
zero for every individual, but positive ‘ﬁslcast for some, leaving open whether
such a situation is to be explained by selhishness, short-sightedness, or some still
undiscovered reason for discounting the future.

In order to examine these effects, we must complicate our simple society. In
that society, cortesponding to any steady rate of growth or decline of the
quantity of money, there will be an equilibrium position in which each in-
dividual adjusts his cash balances to satisfy equation (8). This is a stable position
whether IRD is the same or different for different individuals, and market
phenomena give no evidence of what the value of IRD is for any one individual.
All we know is that, for all alike, given their levels of cash balances,

IRD(0) - MPM - MNPS = - (I—‘J ':TD.*' (11)

14. Edmund 5. Phelps, Golden Rules of Ecenowic Growth: Swidies of Efficiency and Optimal
Tnvestment, Mew York: W. W. Norton (1966},

15, For a while, I thought I had a ritional explanation for an IRD(() =0 in a somewhat
different modet of individual behavior than the usual one. Bur Kenneth Arrow has per-
suaded me that, while this model (summarized in Appendix A) may be richer and more
appealing than the usual one, it yields the same conclusion about rational behavior.
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We need additional information to evaluate the individual terms on the left-
hand side of the equation. We can get such additional information by relaxing
some of our intital conditions,

IX. INTRODUCTION GF LENDING AND BORROWING

As a first step, let us relax condition (g), on page 2 above, to permit lending and

borrowing, while retaining all other conditions. These other conditions mes

ﬁﬂ%ﬁﬂ_ﬂ
(b} to finance ¢

To simplify matters, let us suppose that shere is only a single kind of debt
instrument, namely, a promise to pay $1 a year indefinitely, a perpetuity or
“‘consol."1é Ler us suppose also that productive enterprises are like corporations
in our world—separate entities distinguishable from the individuals who are the
ultimate wealth-owners, consumners, and sellers of productive resources, The
only permanent asset enterprises have title to, under our assumptions, is cash,
and they acquire this cash by borrowing from individuals. In this way, total cash
balances can be divided into two parts:

M, = cash balances of enterprises
My, = cash balances of ultimate wealth-holders.

The counterparts of M, in the portfolios of ultimate wealth-holders are then the
debt instruments issued by the business enterprises.

We shall suppose also thae all debt instruments are homogeneous, whether
issued by enterprises or individuals, are regarded as default-free, and are traded
in a free market like that in which services wade.

Let us call the individual debt instrument 2 “bond,” and let B be the number
of debt instruments, i.e., the number of perpetuities each promising to pay $1
a year. Let Py be the price of a debt instrument, and ry, the reciprocal of Py, or
1/Pg, which is an interest rate. :

If Py is anticipated to remain constant on the average, though subject to
variations, then ry is the anticipated pecuniary retum to a lender per dollar
loaned and the anticipated pecuniary cost to a borrower per dollar borrowed. =
However, just as the holdi on ances yie -pecuniary returns

in the form of a feeling of securiry and pride of possession; so also the possession
of a bond may yield sinﬁlarm—m’g_rx reruLns, and the issuance of a bond

16. This involves no essential loss of generality—if we consider only positive long-term
interest rates and i€ the transactions costs of buying and selling perpetuitics can be neglecred
since a short-term loan can always be broken into a purchase and subsequent 'sale of a
perpetuity,

17. Treating the rerum ta the lender and the cost to the bortower as equal assumes that
both have the same anticipations and also that ransactions costs of borrowing and lending
can be neglected,
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2y involve non-pecuniary costs.
a dollar’s worth of Bonds présymab ocks
cld by the individual, and so does the marginal non-pecuniary
T@%@Mat matters is not the nominal value of
the two stocks, ieal value, which we may represent by expressing the
value of the stocks of both money and bonds as a ratio to income available for
purchasing consumption goods (i.e., after debt service or inclusive of interest
peig; but before savings or dissavings). y e of ¢ Lock of HAos

M tWCcow g

(12)

represent these ratios for money and bonds respectively for individual i, where
Mg and By are the nominal amount of money and the number of bonds, respect-
ively, held by individual i, and Yy is his nominal income pet unit time, Let

MNPSH{HH, Vi).

MNPS g{mg, vq) (x3)

be the marginal value of non-pecuniary services, measueed in cents per unit time
per dollar of capical value, yielded by money and bonds to individual i when his
holdings of them are # and 14, Note that v; may be positive or negative and that
(m¢ + »g) may be negative.

tuitively, money see i jer_of non-pecuniary

services iderati o is is the ¢ i
imbedded in Keynesian liquidity preference}. To represent this feature, we shall
assume

MNPSy(my, v¢) and MNPSy(my, vg) have the same sign, (143)

and
| MNPSy{my, vi) | 2= | MNPSg(my, vy) | (14b)

for all values of my and vy, the equality sign holding only when MNPS,, is zero.
In words, if money yields positive marginal non-pecuniary services, so do bonds;
if moncy yields negative marginal non-pecuniary services, so do bonds. When
both yield positive services, an individual who is compensated for any loss of

pecuniary return will alww_ refer a portfolio which has $1 more of money and
$1 less of bonds. If he i sa];é" IE with one, he is sated with both, and cherefore
igdifferent to bonds and money. When both yicld negative returns, he will
prefer the bonds to the money.™ That is, money dominates bonds in the provi-

18. This seems a reasonable ranslation of our intuition when MNPSyy is positive—the
only region with which we have much experience. If money is superior because it gives
greater security ar more ready availability of resources for emergencies, this advantage should
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sion of non-pecuniary services. This condition looks innocuous, yet it turns out
to be critical.

A, Quantity of Money Constant

Let us revert to the first case considered, with neither helicopter nor furnace, in
which the quantity of tmoney is constant. Also, let us neglect A, for a time by
assuming that MPM = 0 for all values of M,, so that M, is also ¢ (i.e., cash
balances do not enter the production function).

Suppose lending and bormwmg are mtroduced into our carlier society when
it is in an equilibrium position wi ividuals having different values
of IRD(0). Consider two individuals, Mr. Smnger or § for short, s
willing to give up 20 cents 2 year indefinitely to raise his rate of consumption
by $1 a year for one year [IRD(0} = .20}, and Mr. Rational, or R for short, who
would not be willing to reduce his permanent consumption stream at all in
order to gct a temporary increase in consumption of §1 a year for a year

[ZRD{0) = .
A:l:he:mml position, o o 5.t gq.
For §: MNP fms, 0) = IRD(0) = ¥a

For R: MNPSy{myg, 0) = IRD{0) = (x5)

Each can now aFﬂuirc or issue bonds by saving ot dissgmg' . Let 5 equal the
atnount individual 7 saves expr as a fraction of income available for con-
sumption (the base of my and vy). Then both initially and ac every later moment,

if all individuals act as if Py will remain constant on the average,’? each will save
up to the point at which

MNPS (i, v} = IRD(%) = rg+ MNPSg(my, ;). (x8)
ot, subtracting MNPS g from all terms, at which
WPSH{H‘I(, Ia'() - MNPSB{Mg, U{) - IRD{H} - MNPSB{I‘H{, ﬂ{) = Fi (I’,'o‘)

decline as MINPSyy approaches zero. When it is zero, the individual is sated with Liquidity,
hence would be indifferent, if compensated for any difference in pecuniary returns, berween
money and bonds.

‘The specified condition is more conjectural when MNPSy; is negative. Presumably such
negative non-pecuniary services reflect costs of safeguarding money, or worry over being
robbed, cte. It scems plausible that bonds would be less worrisome, casier to safeguard, cte.
which it the reason for the absolute value relation making bonds preferable under such
citcutnstances,

However, if this is 5o, it raises a question about the positive tide because then there will be
some range for which this advantage of bonds will more than compensate for the higher
Liquidity of tnoney, so the break-even peint need not be zeto but may be higher. Since only
the positive side is particularly relevant for what follows, I have suppressed my misgivings
about this point. '

19. Ttis, of course, the uncertainty abost Py which makes cash more “ligquid" than bonds
and largely explains, under aur assumptions, the inequaliries (z4b).
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Equations (16) and {17) are simplified versions of equation (8), simplified be-
cause they assume

1dPy*
(ﬁﬁ) — MPM = 0,

amplified because they include bonds and admit the possibility of non—zero saving,
As the initjal point, when v; = o, and 5 = ¢ for both, we know from (14}

and (15) that the first two expressions of (17} [MNPSy - MNPSy and

IRD - MNPS ;] ¥e positive for S and zero for K. Hence there will be somer

posifive rates of nterest ; h it wil] be m rua]l advantageous for-

place, each shi om a constant consumption stream to a changmg one—
declining for S, because current consumption is raised by his borrowing to a
higher level than he can expect to_maintain, rising for R, because curremt :
consumption is reduced by his Joan 1o a lower level than he plans ¢o maintain -~
. .v@i&h%ﬂﬂﬁw“m. on our assumptions,
MNPSyr and M s depead only on i, and v, and not their rate of change,
and since, for a given ry, m; and p, arc fixed at a given moment of time {except
possibly for an initial reshuffling considered below), the change in JRD is what
lignits the amount that lenders are Wl]llw
at cach interest ratc.

If bonds yielded no non-pecuniary services, the size of IRD(D) would deter-
mine which individuals would be savers and which dissavers, as it does in the
example of S and R because the IRD{0) of R = 0. Individuals with a high)
internal rate of di t would w from those with a [ow internal rate o
discount, and borrowing and lending Eggld#c af 2 level gt which all IRD{g)'s
ek sﬂual.;Tﬁis is no longer necn:ssariig true when boi icld non-pecuniagpy
retumns, An individual whe values such non-pecuniary retums highly relative
tot nom e even though his JRD(0) is
relatively E% Bat, at each interest rate, some will be borrowers, some lenders,
At lower and Tower interest rates, more will be borrowers and each of these will
be willing to borrow more, while fewer will be lenders and each will be willing
to lend less. Hence there will be some interest rate, at each point in time, at

which cquauon {17) will be satisfied for each individual, and at which the
d i th .

What initial eftect, 1f any, will the introduction of borrowing and lending

have on the demand for cash balanocs? For Mr. Swinger, his RD js now Jawer,
hence he will want to hold i;gmsh.halm:shh:dqgc_iﬁma want t borrow

prms_él' to accumulate cash bal onal MEIRD show b gh
hence he will want to hold lowcr cash balanccs Indeed, he may finance l'us

lending by drawing down cash balances.
Insofar as people want to borrow to hold higher cash balances or lend to hold
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lower cash balances, this can occur at an instant of time by a reshuffling of cash
and sccurities, a transfer of stocks of cash for stocks of securities. Insofar as chey
want to borrow to raise the current ievel of consumption of currently produced
services or lend to reduce the current level of consumption and raise the future
level, thisis a transfer of fows for flows aud must occur over time,

t there be an instantaneous reshuffling gf cash and securities, Will the real
amount of cash demanded remain the same, rise, or fali? I see no way of know-
ing. That depends on the precise structute of tastes fot cash balances on the part
of those with high TRD{0)'s and those with low IRD(0)’s, If the real amount of

- cash demanded is highcr that will require and produce a reduction in prices; if
lower, a nse in prices. For s:mpln:ltv. let vs assume that th _re_al_amggm_nf.cash

" As the borrowing and lcndjng process procccds some members o
munity accumulate bonds, others accumulate an obligation to pay interest on

| t.hc bonds. What will be the final stationary equilibrium position?
iopR i the sansfactmn of equation (1y) for all mdwu:luals

(r). Changing distribution of wealth, As the process proceeds, the lenders ac-
cumulate wealth and hence have higher and higher incomes available for con-
sumption {if ¥7 is the original income of lender i from the sale of services, his
income becomes ¥? + By, and By is positive), while borrowers decumulate and
hence have lower and lower incomes available for consumption. Suppese that
for each individual all terms in {17) remained unchanged in the process. Then at

ach interest rate 5, would be unchanged But positive s¢'s would be applied to
and larger bases, and negative 5's to gmaller and s s, Th
bonds to the leftyforcing down rp, w would increase the number of bor-
towers and decrease the number of lenders. The asymptotic limit would be that
at which only those individuals whe had the {owest common value of
IRD(0) — MNPSg(my, v;) would have funds left from which to save. The value

of rg would be equal to that lowest value and chere would be no net saving or
dissaving.2?

20. Note that the totzl consolidated transferable wealth of the comumunity remains
throughout equal to M, since the positive value of bonds to theit holders is precisely offset
by the negative value to their issuers. The question therefore is whether there is any reason
to expect the average desired wealth-income ratio to be higher or lower after the introduction
of lending and barrowing than before its introduction,

21. This analysis continues to assume that each individual expects Pg 1o be constant on
the average, which is an unsatisfactory assumption given the declining values of rg. Similarly
we continie to assume

(1 dDy*
pxl =%

which may also be unsatisfaceory.
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(2). .Ghanging values of ron-pecuniary services, As the process proceeds, the ratio

available fo tion 15 likely to grow for
the savers and decline for the dissavers.22 For the savers, thiswill tend o lower

PSp and MNPSy, and so, for a given interest rate, require a reduction
in IRDYs;) for equilibrium. 22 This will be produced by a reduction in the fraction
of income saved. For borrowers, the effect will be to raise both MNPDPS, and
MNPSy and 50 to require a higher IRD(s) for equilibrium, This will be
produced by a reduction in the fraction of income dissaved. Both the supply of
bonds and the demand for bonds will decline on this account. There is no way
of saying what, on this score alone, will happen to the interest rate: we can only

22. This ratio, call it w, is equal to

wtBt Vi MtV eizth 82 %
Yiv 8 Yitrphh
where V;= B Py,
Differentiate with respect to V, dropping subscripts for simplicity. This gives
' dw dhf '
bl [Y— M+ (Y +:V) W]/{Y+rlfj=. ()]
0 %”,}D if

dM tM-Y riM+1)
WEYV Y & €

" In gencral (dM/dV) > 0, ie., as weaith and income increase, 2o will desired meney holdings
but by bess thin the increase in wealth. Henee (¢) will be satisfied if

M+
S AR )
or
Y+rlr
MIipP =" (€)

iz, the ratic of total income fincluding income from hurnan services) to total wealth js
preater than the ratc of interest, which secms a condition very likely to be satisfied.

I income were defined inclusive of that compenent of nion-pecuniary services of money
that can be measnred, namely, its excess aver the non-pecuniary services of bonds, or rg, the
wealth-income ratio would necessatily move in the direction indicated. For then the wealth—
income ratio {call it w) would be:

. M+ ¥y - »w
 Yit+rg(My+ V) Yi+eWo
On our assumptions, for the individual, as W grows, so do M; and 1. Bur
: die’ ¥;
aw" (Yerrp

23. Asimplicd in the preceding footnote, after the initial reshuffling of cash and securities,
borrowers may be expected to be reducing their cash. balances—financing their exta
censumption by both borrowing aud drawing down cash balances—and lenders to be adding
to their cash balances—using their savings to add to both their bond holdings and their cash,
Bortowers are getting pooret in wealth and having lower incomes available for comsumption.
The reverse is true for lenders. The initial reshuffling siiply corrects an initial stock dis-
 equilibium praduced by the priot forcible suppression of lending and borrowing.

w

=>0.
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say that the volume of lending and borrowing will be reduced. If this factor
alone were at work, equilibrivm would be attained by changes in the MNPSy
and MNPSg that would bring (17} into equality for each individual at s; = 0,
with IRD(0} — MNPSg{m, vs) equal for all individuals,

(3). Changing internal rates of discount. A third possible equilibrating factor is
changes in IRD{0), the internal rate of discount when saving is zero. It is some-
times argued that this rate should depend on the level of consumption. The
savers, when they reach equilibrium, will have a higher level of consumption
than initially, while the dissavers will have a lower level. The usual relation
supposed is that the lower the level of consumption, the higher the internal rate
of discount (“The poot are more short-sighted than the rich™). However, this
would produce a disequilibrating movement as the process went on, because it
would increase the gap berween IRD{0) and MNPS; for dissavers to close by
dissaving. Moreover, it is hatd to see on theoretical grounds any reason why the
internal rate of discount should be systematically related to the level of con-
sumption, when the level of consumption is constant over time. If current con-
samption is low, so is future consumption; hence, if current needs are regarded
as urgent, future needs will be also. I am inclined therefore to rule cut this
possibility.

A more appealing possibility, though one that for reasons already suggested
raises difficulties as well, is that JRD(0) depends on the wealth-income ratio,
rising as the wealth~income ratio rises and falling as the wealth—income rado
falls. Since the wealth—income ratic is likely to rise for savers and decline for
dissavers, this will produce an equilibrating movement, tending to bring the
values of IRD{0) — MNPSg together for savers and dissavers.

(4). Final stationary equilibrivm position. Whether brought abour by one or a
combination of these three forces, the final stationary equilibrium will equace

@vpsu — MNPSg = IRD(0) - MNPSy =15 (18)

for all individuals. Moreover, because of our assumption that M, the nominal
stock of money, is fixed, the price level will be stationary when (18) is satisfied,

G5)- Gy -o

The final equilibrium price level need not of conrse be the same as the price
level immediately after the introduction of borrowing and lending. General
considerations suggest that it should bc higher, i.e. real balances
OWET 25 & on o DOW an addmoml means of providing
o1 emergencies, 3o the utility of cash balances for this purpose should be less.
Of the three Forces listed as tending toward stationary equilibrium, the first (the

distribution of wealth) clearly works in this direction, since the

individuals who initially are led to hold lower money balanceg come to play a
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mare and more dominant role in the final position. Neither of the other forces
has a similarly unambiguous effect on desired cash balances.
=PWe can readily reintroduce money 23 a_productive resource and drop the
assumption that M, = MPM = (. At every moment, businesses will acquire
that stock of cash balances for which MPM = rp, provided that they anticipate
Pp will be constant on the average. No non-pecuniary elements enter in, so this
is an easy problem.
The final equilibrium will then be characterized by

MPM = MNPS,, - MNPSy = IRD{0) — MNPSy = r {20)

for every business enterprise and every individual separately. (Le., MPM stands
for a set of MPM's, one for cach business enterprise. Similarly, the next two
ions each stand for a set, one for each individual, so that, if written out in
full, {20) would contain ny + 2my + 1 expressions linked by cquality signs,
where 7, is the number of enterprises and ny, the number of ultimate wealth-
holders.) The variables that enable this solution to be atrained are: the division
of the fixed nominal money stock among enterprises and individuals, the price
level, which permits the real money stock to be whatever is desired, the rate of
intexest, and the volume of bonds issued and held by different individuals.
Equation {20) takes us one step in the direction of sepatating out the terms on
the left-hand side of (11)—when prices are constant we can evaluate MPM as
equal to rg. But we still cannot separate out IRD(0) from the non-pecuniary
services of bonds, and hence cannor determine separately the non-pecuniary
services of money. Let us see what happens when we reintroduce changes in the

quantity of money.

B. Quantity of Money Changes at a Steady Rate

Let us now substitute for M = M, a steady exponential rate of change:
M) = My, whete p can be positive or negative.

In the final position of statjonary state equilibrium, by reasoning precisely
the same as we used before we introduced bonds,
1dP 1dP\*
33~ (33) ~~ @)

Equation {20) must now be changed to include the effect of changing prices.
Consider first for both enterprises and individuals the alternatives of issuing a
fraction of a bond o hold an extra-dollar of cash, or acquiring a fraction of a
bond with $1 of cash, In this case, the effect of 4 + o cancels out. If prices are
rising, the asset depreciates in valuc but so does the Hability. Hence it must sill
be true that

MFPM = MNFS — MNESg = rp. (33-)

- This is the condition for portfolio balance, i.e., stock equilibrinm.
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However, for the individual, the acquisition of money or bonds by saving
now involves a different set of costs or returns. Let him save an additional dollar
to acquire a dollar of cash balances or a dollar's worth of the bond. The antici- -
pated gain to him from the extra dollar of cash balance is

1d0\*
MNPS,, ~ (1‘17&7) ,
and from the extra dollar of bond

]
MNPSg + rg - (;‘%) ,

(%)

is the loss he experiences in the purchasing power of his cash or bond. In cither
case the cost is IRD{0}. So we have

imsu - G,%)* — MNPSg + 15 - (%'%)* = um(;& (z3)

since

Subtract
MNP Lamy®
-G8
g from all terms and we have, with the order rearranged,
MNPSy - MNPS; =Em(o) ~ MNPSy + (TI: ﬁ’ﬂ- rn (24)

This is the condition for zeto savings, i.e., for flow equilibrium,
Combining (22) and (24}, the conditions for full equilibrium are

[MPM = MNPSy — MNPSg = IRD{0) - MNPSg + (%%)T-E (23)

which reduces to (20) when
14P\*

Suppose now that we stare with a position in which (20) is satisfied for g = 0
and introduce a positive p, How will this affect the final equilibrium, i.c., when

(2 - o

‘To begin with, at the same rg, equations (22) temain satisfied, i.c., there is no
effect on pordolio balance. However, equations {24) are now out of equilib-
rium: the middie expression is now higher than the others: the cost of acquiring
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cither bonds or money by saving now exceeds the gain therefrom, Hence, there
will be attempted dissaving, an attempted reduction in the volume of real cash
balances, an attemnpted reduction in the amount of bonds held, and an attempted
inctease in the amount of bonds issued. As before, these attempts cannot succeed,
but they will produce a higher price level {over and ahove the rise from the
Increasing quantity of money), which lowers the real quantity of money to be
held, and also a higher rate of interest, which lessens the desire both to reduce
bond holdings and to issue more bonds. It is not clear what will happen to the
aggregate value of bonds outstanding. The higher rate of interest will have
&amgﬁy outstanding, but will have offset both
the initial desire to reduce the amount of bonds held and the initial desire to
issuc more bonds. It is clear that bonds decline lass in attractivensss than cash
because of the rise in interest rates, Total wealth held in the final equilibrium
position must decline, since this is, after consolidating accounts, equal simply to
real cash balances. However, the volume of bonds outstanding will tend to be
latger relative to the amount of cash balances, and conceivably coutd be larger
in absolute real amount.
AsTi our simpler example, thete is clearly a welfare loss from infation: with
rg higher, MPM is higher because a smaller real volume of cash is being held for
productive purposes. Thus there is a lower real flow of consumer services an
total wealth is lower, so the community has lost sotne non-pecuniary service
from wealth.

tu be negative and the reverse effects follow : the price level will fall {beyond
that required by the change in the quantity of money) and rp will also fall. For
small rates of price decline there will clearly be a welfare gain. So long as
tp > 0,50 is MPM, and additional business cash balances will add to the fow of
consumer services, Similarly, so long as rg > 0, so is MNDSyy, hence the addi-
tional wealth adds to the welfare of ultimate wealth-holders. Let us now try
higher and higher rates of price decline until we reach a rate at which, in
equilibrium, rg = 0,

At this equilibrium, we know from equation (22) that

MNPSy — MNPSg = 0, (26)

How can that be? From cquations (14), only if MNPSy = MNPSy = 0. But,
this means that, from equations (2), '

£1dPY\*
IRD{D) + (TJI) -0 )
or
IRD(0) = - p. (28)
We finally have 2 market measure of the internal rate of discou ha
steachy price decline that makes nominalmlr.rcstratc e zerg, More-

over, this situation is clearly an optimum: further increases in the rate of price



