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Short-Run and Long-Run Effects of Changes
in Money in a Random-Matching Model

Neil Wallace

Pennsylvania State University

A random-matching model of money is used to deduce the effects
of a once-for-all change in the quantity of money. It is shown that
the change has short-run effects that are predominantly real and
long-run effects that are in the direction of being predominantly
nominal provided that the change is random and people learn its
realization only with a lag. The change in the quantity of money
comes about through a random process of discovery that does not
permit anyone to deduce the aggregate amount discovered when
the change actually occurs.

I show that a random-matching model of money implies the kind
of qualitative short-run and long-run effects of changes in the quan-
tity of money that have often been observed, namely, short-run ef-
fects that are predominantly real and long-run effects that are in
the direction of being predominantly nominal. Those effects occur
in the particular random-matching model studied here, the model
in Aiyagari, Wallace, and Wright (1996), provided that two condi-
tions are met: the quantity of money is random, and people learn
about what happened to it only with a lag.

Those conditions on changes in the quantity of money are, of
course, not new; they are important ingredients in several models
consistent with the observed short-run and long-run effects of

An earlier version of this paper was presented at the Federal Reserve Bank of
Minneapolis. I am indebted to Beth Allen, Ed Green, Tom Holmes, Narayana Ko-
cherlakota, Alexander Taber, and a referee for helpful comments.
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changes in the quantity of money (see Lucas 1996). Therefore, one
may wonder why it is worthwhile showing that those conditions give
rise to similar effects in a random-matching model. Doing so demon-
strates that the ingredients of the matching model, ingredients that
give outside money a role in overcoming double-coincidence prob-
lems, are sufficient to account for those effects. In addition, those
conditions and the ingredients of the matching model closely resem-
ble long-held views about what accounts for the observed short-run
and long-run effects of changes in the quantity of money:

Accordingly we find, that, in every kingdom, into which
money begins to flow in greater abundance than formerly,
every thing takes a new face: labour and industry gain life;
the merchant becomes more enterprising. . . .

To account, then, for this phenomenon, we must con-
sider, that though the high price of commodities be a nec-
essary consequence of the encrease of gold and silver, yet
it follows not immediately upon that encrease; but some
time is required before the money circulates through the
whole state, and makes its effect be felt on all ranks of peo-
ple. At first, no alteration is perceived; by degrees the price
rises, first of one commodity, then of another; till the whole
at last reaches a just proportion with the new quantity of
specie in the kingdom. In my opinion, it is only in this inter-
val or intermediate situation, between the acquisition of
money and rise of prices, that the encreasing quantity of
gold and silver is favorable to industry. When any quantity
of money is imported into a nation, it is not at first dis-
persed into many hands but is confined to the coffers of a
few persons, who immediately seek to employ it to advan-
tage. Here are a set of manufacturers or merchants, we
shall suppose, who have received returns of gold and silver
for goods which they sent to Cadiz. They are thereby en-
abled to employ more workmen than formerly, who never
dream of demanding higher wages, but are glad of employ-
ment from such good paymasters. . . . [The artisan] carries
his money to market, where he finds every thing at the same
price as formerly, but returns with greater quantity and of
better kinds for the use of his family. The farmer and gar-
dener, finding that all their commodities are taken off,
apply themselves with alacrity to raising more. . . . It is easy
to trace the money in its progress through the whole com-
monwealth, where we shall find that it must first quicken
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the diligence of every individual before it encrease the
price of labour. [Hume 1970, pp. 37, 38]

There seem to be two explanatory ingredients in Hume’s discussion:
decentralized trade and incomplete information about the quantity
of money. Those are the two main ingredients in the model de-
scribed below.

The rest of the paper proceeds as follows. In Section I, I set out
the model. In Section II, I describe equilibrium short-run and long-
run effects of once-for-all changes in the quantity of money that
come about in a way that implies satisfaction of the conditions dis-
cussed above. In Section III, I discuss extensions of the model and
suspicions about the robustness of the results to extensions. I offer
concluding remarks in Section IV.

I. The Model

Because the model is identical to that in Aiyagari et al. (1996), I
shall be brief. Time is discrete and the horizon is infinite. There are
N divisible and perishable types of goods at each date, and there is
a [0, 1] continuum of each of N types of people. Each type is special-
ized in consumption and production in the following way: a type i
person consumes only good 7and produces only good i + 1 (modulo
N),fori=1,2,..., N,where N = 3. Each type i person maximizes
expected discounted utility with discount factor B € (0, 1). Utility
in a period is given by u(x) — y, where xis the amount of the good
consumed and y is the amount of the good produced.! The function
u is defined on [0, ), is increasing and twice differentiable, and
satisfies #(0) = 0, u” < 0, and u’ (0) = oo.

People meet pairwise at random, people cannot commit to future
actions, and each person’s trading history is private information to
the person. Together, these assumptions rule out all but quid pro
quo trade for optimizing people. In particular, they rule out private
credit. The only storable objects are indivisible units of (fiat) money,
and each person has a storage capacity of one unit. In a meeting,
each person sees the trading partner’s type and amount of money
held.

The sequence of actions within a period is as follows. Each person
begins a period holding either one unit of money or nothing. Then
people meet pairwise at random. Because of the upper bound on

! The assumption that the disutility of production is equal to the amount produced
is made without loss of generality. For details, see Aiyagari et al. (1996).
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individual holdings of money and the indivisibility, there is a poten-
tial for trade only when a type i person meets a type ¢ + 1 person
and the type i + 1 person, the potential consumer, has money and
the type i person, the potential producer, does not. I call such meet-
ings trade meetings. People in trade meetings bargain. If the out-
come of bargaining implies exchange, then production and con-
sumption occur. Then people begin the next period. Throughout
the paper the following simple bargaining rule is assumed: the po-
tential consumer makes a take-it-or-leave-it offer and the potential
producer accepts if made no worse off by accepting. The offer, a
scalar, consists of a demand for an amount of production, which, if
accepted by the producer, gives rise to the exchange of the consum-
er’s unit of money for that amount of production.

All of this is the same as in Aiyagari et al. (1996). Their model, in
turn, follows closely the models in Shi (1995) and Trejos and Wright
(1995). The only addition made here is the following specification
of how changes in the quantity of money come about. Let the initial
date be date 0 and let m; > 0 be the initial amount of money per
type. At the end of date 0, there is a once-for-all increase in the
amount of money. This increase per type, denoted A, is a drawing
from the following distribution, which is common knowledge at the
beginning of date 0: A = A, with probability ps, k=1,2,...,K
where p, > 0, K= 2, Ay > A, A = 0, and my + AK = '/5; the range
of A, Ax — A, is sufficiently small in a way to be described later.
Conditional on A, each person who exits a meeting without money
at date 0 discovers a unit of money with probability A/ (1 — my).
(This possibility of discovery, which is present only at date 0, was not
included in the sequence of actions given above.) At date 1, no one
observes A, although people use their experience to update the
prior given by the p,; at date 2, prior to meetings, the realization of
A is revealed to everyone.

The model above is structured so that there can be equilibria that
are symmetric across person types. To permit there to be such equi-
libria, I assume that the initial money distribution is symmetric
across types. Notice that if the money distribution at the beginning
of a date is symmetric and trades and discoveries are symmetric, then
the money distribution remains symmetric. Given the unit upper
bound on holdings of money, at any date there is only one symmetric
distribution consistent with all money being held: if m is the amount
of money per type, then a fraction m of each type has a unit of money
and a fraction 1 — m has nothing. In what follows, I limit attention
to symmetric equilibria. In such equilibria, it follows that the se-
quence of money distributions is very simple: the date 0 distribution
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is the unique symmetric one with m = m,, and the distribution at
all other dates is the unique symmetric one with m = m, + A.

Although most of the special assumptions will be discussed in Sec-
tion III, the specification of changes in the amount of money de-
serves some comment now. First, I study a once-for-all change in
the quantity of money because it is simple. Second, only those who
exit trade without money are eligible to discover a unit of money,
because those with money would have to discard a unit if they discov-
ered money.” Third, the assumption that m, + A < Vs restricts the
quantity of money to a range in which the probability of a trade
meeting is nondecreasing in the quantity of money. If there were
no upper bound on individual holdings, then increases in the quan-
tity of money would never reduce the probability of a trade meeting.
Since the upper bound is adopted only for tractability, it seems sensi-
ble to restrict the quantity of money to a range in which it does not
crowd out trade meetings. That range is [0, /2] because the fraction
of all meetings that are trade meetings is (1 — m)m(2/N), where
m is the fraction of each type with a unit of money. Finally, the as-
sumption that A is revealed to everyone at the beginning of date 2
is also made for simplicity. It allows me to easily describe what hap-
pens at date 2 and then, by working backward, describe what hap-
pens at dates 1 and 0.

II. A Symmetric Monetary Equilibrium

An equilibrium is a description of what happens in all meetings—
essentially a description of what is produced (and consumed) in
trade meetings. The equilibrium concept is the take-it-or-leave-it
bargaining described above along with rational expectations. I shall
construct the simplest kind of monetary equilibrium, one that is con-
stant from date 2 onward. By long-run effects of changes in the quan-
tity of money, I mean the dependence on A of what happens in that
equilibrium at date 2 and thereafter; by short-run effects, I mean
the dependence on A of what happens in that equilibrium at date
1. In other words, I shall be describing equilibrium cross-section ob-
servations at date 2 and thereafter (the long-run) and equilibrium
cross-section observations at date 1 (the short-run): cross sections
in that they come from economies that are identical except for the

* A version in which everyone could discover money would differ only in insignifi-
cant details. Alternatively, a version in which, after date 0 trade, people choose
whether to expend some small amount of effort in order to be eligible to discover
money would not differ at all.
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realization of A. I begin with a summary of those short-run and long-
run effects.

Each producer in a trade meeting at date 1 has the same experi-
ence: each exited a meeting at date 0 without money, did not dis-
cover a unit of money, and met someone with a unit of money (and
does not know the source of the consumer’s money). Therefore,
each has the same posterior. Since the posterior of the producer is
known to the producer’s trading partner, because the partner knows
what happened to the producer, the maximum amount produced in
every trade meeting is the same and can be denoted ¢;. (An explicit
expression for the producer’s updated prior and ¢, is given below.)
Suppose, as is demonstrated below, that trade occurs in each trade
meeting and, therefore, that ¢, is produced in each such meeting.
Because all trade at date 1 consists of the exchange of ¢ for one unit
of money, the price level at date 1 is 1/¢;. Therefore, it does not
depend on the realization of A. Total output can be expressed in
terms of ¢; and the realization of A. Total output per type is ¢ (m,
+ A)(1 — my — A)(2/N). Therefore, total output, denoted Y;(A),
arrived at by summing over types, is given by

Yi(A) = 2¢c1(mo + A)(1 — my — A). 1)

It follows, from the assumption that m, + Agx = Y, that ¥;(A) is in-
creasing in A.

The date 2 effects are quite different. At the beginning of date 2,
everyone knows A. Thus, beginning at date 2, the economy has a
constant and known amount of money per type. If ¢;(A) denotes
the amount produced in exchange for a unit of money when the
constant quantity of money is m, + A, then, as shown below, ¢, (A)
is decreasing in A. Since the price level is 1/¢,(A), the price level is
increasing in A. Total output at date 2, denoted Y,(A), is given by

Y (A) = 2¢5(A) (mp + A)(1 — mg — A). (2)

The assumptions do not imply that ¥;(A) is monotone in A or, if
monotone, the direction of the monotonicity. Thus there is no ob-
vious association at date 2 between total output and the realization
of A.

Notice that the form of the total output function is the same for
dates 1 and 2; it is the product of two functions. One function is the
probability of a trade meeting. That part, given by 2(m, + A) (1 —
my — A), is identical at dates 1 and 2 and, under my assumption
about the range of A, is increasing in A. The other function is the
amount produced in a trade meeting. At date 1, that part is a con-
stant, whereas at date 2, it is a decreasing function of A. That differ-
ence between the total output functions captures the sense in which
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total output varies more strongly with A, the realization of the quan-
tity of money, at date 1, the short run, than at date 2, the long run.?

I now show how to construct the equilibrium just described. As
noted above, the idea is to work backward from the date 2 constant
equilibrium monetary equilibrium that depends on the realization
of A.

Date 2 and thereafter.—For an economy with a constant and known
quantity of money per type, let v(j) denote the constant expected
discounted value of starting a period with j units of money (j = 0,
1) and let ¢ denote the amount produced in each trade meeting.
The bargaining rule implies that v(0) = 0 because all the trading
gains go to the consumer and u(0) = 0. Therefore, v(1) and ¢ must
be a solution to

v(1) = o max[max u(c), Bv(1)] + (1 — o) Bu(1), (3)

where the maximum over c¢ is subject to
¢=PBu(1) 4)

and oo = (1 — m) /N, the probability of meeting a potential producer
who has no money. Equation (3) is Bellman’s equation, and (4) says
that the disutility to the producer cannot exceed the producer’s
gain. (The result, v(0) = 0, has been substituted into [3] and [4].)

Because (4) holds at equality at a solution, if the outer maximum
in (3) is u(c), then (3) and (4) imply, by substitution,

(oc + 1 E B)c= ou(c). (5)

Equation (5) has two solutions for ¢: zero and a positive solution,
which I denote by f(m). Because a positive solution to (5) satisfies
u(c) > ¢, it follows that ¢ = f(m) and v(1) = f(m) /P are such that
the outer maximum in (3) is u(c). Therefore, they are a solution to
the problem above. Moreover, differentiation of (5), which gives
dc/do. > 0 at ¢ = f(m), implies that fis decreasing.

The first step in constructing an equilibrium satisfying the claims
made above is to let

c(A) = f(my + 4), v,(0; A) =0,
Slmo + A)
B ,

(6)

v(1; A) = t=2,

?If the support of A is an interval, then the derivative of ¥;(A), evaluated at the
magnitude of A at which ¢;(A) = ¢, is less than the derivative of ¥;(A).
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where ¢,(A) denotes production in a trade meeting at ¢ and v,( j; A)
denotes expected discounted utility at the beginning of date ¢ from
beginning with j units of money. Equation (6) gives us the long-run
effects asserted above. In particular, since fis decreasing, the price
level is increasing in the realization of A.

Date 1.—I now describe ¢;. That is done by finding the maximum
amount each producer in a trade meeting would be willing to pro-
duce in exchange for a unit of money and then showing that such
a trade actually occurs. I begin by computing the posterior of a pro-
ducer in a trade meeting.

Let I denote information and let I, denote the specific informa-
tion of a producer in a trade meeting: I, consists of not discovering
a unit of money and, subsequently, meeting someone with money.
Conditional on the realization of A, those are independent events.
Therefore,

Ay

PI=LIA=Ay) = (1 - )(mo + Ay)
1-— my

(7

(1 = mo — Ap) (mo + Ay)

1 - my
Then Bayes’s rule gives

Pl — my — Ay) (mo + Ay)
Db = mo — A) (mg + A)]
i

P(A=AI=1,) = (8)

It follows that the maximum amount a producer is willing to pro-
duce in exchange for a unit of money at date 1 is

=B > P =AII=1)u(L; A

k (9)
= Z P(A = AT = 1) f(m + A)),
k

where the first equality follows from noting that the producer’s gain
is the expected utility of beginning date 2 with a unit of money and
the second equality follows from (6), which gives the realized utility
at date 2 of beginning with money for each possible A.

The next step is to assure that each potential consumer in a trade
meeting wants to surrender a unit of money for ¢; as given by (9).
That happens if u(¢;) is not less than the discounted expected utility
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for the consumer of beginning date 2 with a unit of money. If p;
denotes the posterior of a consumer in a trade meeting, then the
condition for trade is*

“[Z P(A = AT = L)f(m, + Ak)] = Z pif(me + A).  (10)

If the posteriors of the producer and the consumer were the same,
then (10) would be an implication of u[ f(m, + A1 > f(m, + Ay)
for each &, which follows from (5). However, the posteriors are not
the same.® Therefore, as I now explain, I obtain (10) from the as-
sumption that the range of A is sufficiently small.

Because fis decreasing, a sufficient condition for (10) is u[ f(mg
+ Ax)] = f(my + A)). Let Ay — A, = 7 (for range) and let g(r) =
ul f(mo + Ay + 1)1/f(my + A)). The function g is continuous and
decreasing and satisfies g(0) > 1 and g(1 — m, — A;) = 0. Therefore,
there exists a unique and positive 7, say r*, such that g(r*) = 1. Thus
if Ay — Ay = r*, then (10) holds.

Date 0.—Although a description of what happens at date 0 is not
needed for my claims about short-run and long-run effects, it is
needed to complete the description of the equilibrium. The first
step is to compute (beginning of) date 1 expected discounted utili-
ties. As at date 2, the expected discounted utility of beginning date
1 without money is zero. There are two distinct expected discounted
utilities of beginning date 1 with a unit of money: one is for those
who exited trade at date 0 with a unit of money and, therefore, were
not in a position to discover a unit of money; the other is for those
who exited trade without a unit of money and discovered a unit of
money. They are distinct because such people have different infor-
mation. Once again, with I standing for information, both expected

* There are two types of consumers: one type exited trade at date 0 with a unit
of money; the other did not and discovered a unit of money. They have distinct
posteriors, despite my use of a single symbol, p;.

® One way to see why is to consider the consumer who exited trade with a unit
of money. Such a consumer updates his or her prior through the experience of
having met someone without money. That information leads such a consumer to
revise the prior p; by putting more weight on lower realizations of A, which is not
the same as what the producer does. If this seems paradoxical, it may help to con-
sider the following. In terms of meetings, the producer draws from a sample space
with the following two elements: (i) neither person has money or (ii) one does and
one does not. In contrast, the consumer draws from a sample space with the follow-
ing two elements: (i) both people have money or (ii) one does and one does not.
Since points i and i’ differ, observing point ii is interpreted differently by the pro-
ducer and the consumer.
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discounted utilities can be expressed as

w(; )= > PA= Aku)[(l_m—l\",_ﬂ)u(cl)

1-— — Ay
+ (1 - —mN"d)ngu;A»],

where v;(1; I) denotes expected discounted utility at date 1 (the
subscript) of holding one unit of money in information state /, and
P(A = A4|I) denotes the posterior conditional on information 1.
The person who exited trade at date 0 with money has no informa-
tion because the person was not in a position to discover a unit of
money. I denote this absence of information by / = &. Obviously,
P(A = A1 = @) = pp. 1 let I = D denote the information at the
beginning of date 1 of the person who discovered a unit of money.
Because P(I = D|A = A;) = A/ (1 — my), Bayes’s rule implies

Pl
0

where 0 denotes the unconditional expected value of A, 2 puAy. That
completes the description of date 1 discounted expected utilities.

Now I can describe what happens at date 0. Because there is no
information about A at the beginning of date 0, I let vy(j) denote
the discounted expected utility at the beginning of date 0 of some-
one with j units of money. At date 0, someone who starts with no
money has a chance of discovering a unit. It follows that

v9(0) = B(l

where v, (1; D) is implied by (11) with /= D, and 6/ (1 — m,) is the
unconditional probability of discovering a unit of money. As regards
 someone who starts with a unit of money,

(11)

P(A=AJI=D) =

: (12)

)vl(l; D), (13)

mo

X max{max u(c) + B(l )vx(l; D), Buvi(1; Q)} (14)

-
(1= 120 o
N 'U](, )’

where the maximization over c is subject to
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c= B[vl(l; 2) - (1

\)vl(l; D)] = ¢q. (15)

— my

I now show that production in each date 0 trade meeting is equal
to ¢. First, by (11) and (12),

A
n(l; @) — (1 _em )vl(l;D) = Zm(l -5 _"m)
1 - - A
X [(——%"—*)u(cl) (16)
ffp o Lom A LA
N Bv2( ) k) >

which is positive because A, < 1 — m,. Therefore, ¢, > 0. Second,
because the maximum of u(c¢) over cis u(c,), the condition that the
outer maximum in (14) involves trade is u(¢)) = ¢. From (11), we
have v,(1; @) < vy(1; A;). Therefore, from (15), ¢, < Bu(1; ) <
Bus(1; Ay) = f(my + Ay). Since ul f(my + A)] > f(me + A;) and
0 < ¢y < f(my + A)), it follows that u(c,) > ¢,. Therefore,

1 - my
(1) = ( N )
x [u(co) + B( o )m(l;D)] (17)
1 - my

l —_
+ (1 - Nmo)Bvl(l; ).

That completes the construction of an equilibrium.

III. The Assumptions and Robustness

Although the model contains many extreme assumptions, three de-
serve special attention: the inability of producers at date 1 to distin-
guish the source of the consumer’s money, the public knowledge at
the beginning of date 2 about the realized change in the quantity
of money, and the indivisibility of money and the upper bound on
individual holdings.

As T have specified the form of offers, consumers at date 1 are
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unable to signal the source of their money holdings.® Were they able
to, either those who have newly discovered (‘‘new’’) money or those
who have ‘‘old”’ money would want to signal the source. Their infor-
mation is different and if known by the producer would give differ-
ent producer posteriors, one of which would be consistent with
higher production than is implied by pooling. One way to think
about the possible consequences of such signaling is to examine an
alternative in which new money looks different from old money for
one period. Then there is no relevant asymmetric information, but
there are different posteriors for producers depending on whether
they meet new or old money. That being so, different amounts are
produced in the two meetings and we no longer get the implica-
tion that the price level at date 1 is independent of A. Because dif-
ferent amounts are produced in the different kinds of date 1 single-
coincidence meetings, the price level must be computed using an
implicit deflator. Also, total output is a weighted sum of the amounts
produced in the two meetings. Nevertheless, the result that the date
1 effects are predominantly real and expansionary holds provided
that the range of A is sufficiently small. To see this, let ¢4 denote
the amount produced in each old-money meeting at date 1 and let
¢new denote the amount produced in each new-money meeting. Nei-
ther depends on the realization of A, but both depend on all the
parameters, including the range of A. Total output at date 1 is

Yi(A) = 2¢pen(l — mg — A)A + 2¢0q(1 — mo — A) mg, (18)
and therefore
aYi(A)

oA = 2{Cnew[l - 2(m0 + A)] - (Cold - Cnew) m0}~ (19)

Now consider what happens as the range of A, 7, gets small. As r
— 0, cgq = ¢ and ¢,y = ¢;. Therefore, the price level becomes
independent of A. As regards total output, from (19), as r —» 0,
0Yi(A)/0A — 2¢;[1 — 2(m, + A)], which is positive and identical
to what is implied by the version examined above. Thus such a sym-
metric information version gives qualitative implications similar to
those of the version studied above provided that the range of A is
small enough.

In contrast to the assumption that the realized change in the quan-
tity of money is revealed to everyone with a one-period lag, the natu-
ral assumption is that it is never revealed. I see two difficulties in

%I am indebted to Tom Holmes for discussions that greatly influenced the content
of this paragraph. However, he is not responsible for any errors that I may have
made.
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working with that specification or even one that lengthens the lag
beyond one period. First, priors get revised in accord with experi-
ence (at least experience regarding what the trading partner has).
Since experience is diverse, one would have to keep track of groups
that are diverse in terms of their posteriors over the realized change
in the amount of money. Second, the bargaining would then occur
between two people who do not know each other’s posteriors. De-
spite these possible difficulties, it is plausible that the qualitative fea-
tures found for the one-period information lag formulation would
continue to hold, but not in the same way. Under the natural speci-
fication, because people would learn the realization in the limit,
there ought to be an equilibrium that converges to what happens
at date 2 under the one-period information lag formulation. More-
over, although the implied ‘‘short run’’ would then merge smoothly
into the “long run,” rather than ending abruptly after one period
as under my specification, the effects at date 1 would again be en-
tirely real.

The assumption that money is indivisible and that there is a unit
upper bound on individual holdings plays an important role. To
consider that role, suppose instead that money is divisible and that
there is no bound on individual holdings. Under that alternative,
the first issue that arises is how to have the change in the quantity
of money come about. In order that people might not be able to
infer the aggregate change from their own discoveries of money,
each person’s discovery should not be proportional to the person’s
initial holdings with a proportionality factor equal to the propor-
tional change in the aggregate quantity of money. In the absence
of such proportionality, even if the initial money distribution is a
steady state, the money distribution after the change occurs is not
a steady-state distribution. That will make it difficult to deduce the
properties of the equilibrium path.

More interesting, in my formulation, those who discover money
are not producers at date 1; they either are consumers or do not
trade, a consequence of the indivisibility and the upper bound. If
there is no upper bound, then the process of discovery could be
random among everyone. Given such randomness, total output at
date 1 may not be increasing in the aggregate discovery of money
because producers who have discovered money will tend to produce
less.” One way to amend the model to restore such dependence is

" The assumption that new money goes to consumers appears in many other mod-
els; see, e.g., Lucas (1972), Eden (1994), or Lucas and Woodford (1994). Barro
and King (1984) emphasize the important role of the assumption and question the
rationale for it.
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to allow some choice about whether to produce or consume. If there
is such a choice, then those who discover money would tend to be
consumers. Although such a choice appears in some closely related
models, they also include indivisible money and a unit upper bound
on individual holdings (see Diamond 1984; Kiyotaki and Wright
1991).

Although the remarks above are necessarily speculative, there are
grounds for supposing that the main qualitative finding regarding
the effects of once-for-all changes in the quantity of money will sur-
vive generalizations of the model in several directions. In addition,
it seems clear that the features that produce the distinct short-run
and long-run effects in cross sections in the model of this paper
would also produce similar effects in time series, if we were able to
analyze a version with a stationary process for changes in the quantity
of money.

IV. Concluding Remarks

Although I have emphasized the positive implications of the model,
the model can also be used to judge the welfare consequences of
different distributions for the one-time change in the quantity of
money, different distributions for A. Such comparisons among dif-
ferent distributions for A can be regarded as a policy analysis if we
suppose that there are multiple fiat objects and that a policy choice
determines which is used as money. If there are multiple fiat objects,
then there is an equilibrium in which all but one are valueless. We
can regard the equilibrium of Section II as that equilibrium. As re-
gards a welfare criterion, the model lends itself to a representative
agent welfare criterion, namely, (1 — mg) vo(0) + movo. This can be
interpreted as the expected discounted utility of each person at date
0 prior to learning whether or not the person starts out with a unit
of money: (1 — m,) being the probability of starting without money
and m, being the probability of starting with money. Since the v’s
are given in Section II, we have all the ingredients for evaluating
this welfare measure for different probability distributions for A.
The ability to conduct a welfare analysis is one main advantage of
the model over Hume’s discussion. Hume, in fact, seemed to advo-
cate increases in the quantity of money, no matter how they were
brought about. He said, ‘it is of no manner of consequence, with
regard to the domestic happiness of a state, whether money be in a
greater or less quantity. The good policy of the magistrate consists
only in keeping it, if possible, still encreasing” (Hume 1970, pp. 39—
40). In advocating this policy, Hume can be accused of forgetting
the prominent role played by incomplete information in his expla-
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nation of different short-run and long-run effects of changes in the
quantity of money.
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