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Why do economic agents tend to use the local currency even when there
exists a foreign currency with a lower rate of inflation? The standard
argument is that the local currency provides liquidity services. This
argument does not explain why foreign currencies cannot provide such services.
A more detailed analysis may use a bilateral exchange economy, as in Jones
(1976), to argue that if in a particular country all economic agents do not
accept foreign currencies it may be optimal from the individual point of
view to hold the more inflationary local currency. The question is why,
by not accepting the less inflationary foreign currency, the local residents,
as a group, fail to adopt what looks like a Pareto improving convention.

In a recent paper Kareken and Wallace (1978) pointed out this problem.
They use Samuelson's overlapping generations model to argue that only
government-imposed capital controls can account for differences in the
rates of inflation among currencies.lJ

Here I propose an overlapping generations model which can generate
differences in the rates of inflation in the absence of capital control.

Its main characteristics are: the absence of an auctioneer; the possibility

of advertising the price of goods in terms of any currency or any combinations
of currencies; the absence of government intervention in the market for foreign
exchange; costless transactions; impérfect and assymetric information. The
argument is that sellers know relatively more about the economic conditions

in their own country and can therefore figure out the "market price" more

1/

— They also claim that in the absence of government intervention the exchange
rates are indeterminate and therefore a policy of laissez faire is not
feasible.



accurately in terms of the local currency. This advantage of the local
currency may compensate for its higher rate of inflation, thus providing
a rationale for its use.

It will be shown that depending on the rates of return on foreign
currencies, the local currency may either be valued or not. If it is
valued, then that value is independent of the rates of return on foreign
currencies. This result is different from the standard formulation of the
demand for money function, which postulates that any change in the rates
of return on holding foreign currencies has an effect on the demand for the
domestic currency (see, for example, Calvo and Rodriguez [1977], Barro [1978]
and Abel et al. [19791]).

I may add that there is a great deal of scepticism about the usefulness
of the overlapping generations model as a model of money (see, for example,
the discussion of Tobin to Wallace [1980]). 1In particular the omission of
transaction costs bother those who think that such costs should be an im-
portant ingredient in any model of money. It seems, however, that by not
allowing for tramsaction costs we are forced to think about problems which
otherwise will be too easily dismissed. For this reason, I find the over-
lapping generations model a useful tool.

I shall start by describing the model under the assumption of risk
neutrality. I shall then consider the case of risk aversion and discuss

the empirical implication of the model.



The Model

There are many countries. At the beginning of each period N identical
individuals are born in each country. Individuals live for two periods and
cannot move to other countries. At the time of birth each individual is
endowed with one unit of a tradable and a non-storable consumption good. He
consumes, however, only in the second period of his life. Preferences are
the same for all individuals across all countries and all generations. I
shall start by assuming that preferences can be described by the Von-Neumann
Morgenstern utility function
¢5) u(e) = ¢
where ¢ is the quantity of the good consumed in the second period of one's
life. Thus, u( ) exhibits risk neutrality.

Fiat money is the only asset and it is typically used by the old and by
the government to buy the consumption good from the young. Each country has
its own currency.

Governments employ armies. The quantity of the consumption good which is
required to support the army of country i at time t, gi(t), is random. For
simplicity it is assumed that gi(t) is stationary, independent across time
and countries and may have only two possible realizations: 8i(t) =8 with

probability qy and gi(t) =gy " 2 with probability l-qi, where gy 2 z, >0

i

and 8, is not too large in a sense that will become apparent later. The only
way of financing government spending is by printing money and collecting an
inflation tax., It is assumed that the level of government real spending does

not affect the individuals' utility.



Thue, here government spending leads to both real and monetary disturbances.
The assumption of perfect correlation between the two types of disturbance is
not crucial and is adopted only for convenience. The assumption that the
level of real government spending does not affect individuals' welfare may
also be relaxed without affecting the main results. The assumption that
governments' expenditures are independently distributed excludes the possi-
bilitv of major and long wars. The relaxation of this assumption will complicate
the analvsis and may change some of the results.

There is no auctioneer. Trade is executed by a clearing house and a
bank. Before the beginning of actual trade the clearing house gets offers
bv phone, from all the world's sellers (members of the young generation),
which state the terms in which they are willing to exchange the consumption
good for monev. A seller may offer different fractions of his endowment for
different prices which may be stated in terms of different currencies. For
example, he mav offer a third of a unit for one pound, a third for two
pounds and a third for half a dollar. After the clearing house has re-
ceived all the offers from the young generation it starts to receive orders,
bv phone, from buvers, which are filled on a first come first served basis.g/
It is assumed that information about advertised prices, phone calls and the

delivery of the goods are costless.

2/ Assume for example, that the clearing house has in its stock offers to sell
10 units for 1 pound per unit, 10 units for 2 pounds per unit and 1 unit
for 1 dollar. 1If in this case, a buyer asks to exchange 10 pounds and 2
dollars for goods the clearing house will give him the best deal that it
has at the moment: 10 units for 10 pounds and a unit for one dollar, leaving

him one dollar which will not be exchanged.



After the sellers have received money in exchange for goods, they may
go to the bank to exchange currencies. A seller may offer the bank 1000
marks for 500 dollars (i.e., to exchange 1000 marks for dollars at 2 marks
per dollar), or he may offer to exchange 1000 marks for dollars at the best
exchange rate the bank can get for him. After receiving all the offers the
bank tries to satisfy as many as possible on a first come first served basis.

Note that the trade in currencies is done after the trade in goods is
completed and all the advertised prices of goods are known. The assumption
is that the consumption good must be consumed at the beginning of the period
(at a point in time) while money is being held during the period.

I shall describe the behavior of economic agents under certain expecta-
tions and then use market clearing conditions to rationalize these expecta-
tions,

Sellers at time t expéct that the supply of currency 1, Mi’ will in-
crease by (oci - 1) percent if the current level of real government spending
in country i is 84 units and by (Bi - 1) percent if government spending is
By ~ 24 units, where oy > Bi > 1. The expected distribution of Mi(t) given

Mi(t-l) is thus

oy Mi(t-l) with probability q
(2) Mi(t) =

By M, (t-1) with probability l-q

The evolution of Mi is described in the tree diagram of Figure 1.



The evolution of the supply of currency i ¥

Mi(t) = cxiMi(t-l) BiMi(t-l)
M (t+1) = oM (t-1) B.a.M (t-1) BaM (t-1)  B2M (t-1)2
i ii 1941 1401 i1
, _ 2
Probability = qy : (l-qi)qi (l-qi)qi (l-qi)
Figure 1

*Each "branch" describes a possible realization of[ M, (t), M, (t+l1) [ The
probability with which each "branch" will occur is given in"the table
below the '"tree'".

The sellers also expect the demand for the good in terms of currency i to

be infinitely elastic at a price, Pi(t)’ which is contingent on the supply of

currency i. The expectations regarding the price are given by

Pi(t) R.P if Mi(t) = BiMi(t-l); and

ii,
(3)

1 = M -
Pi(t) o P if Mi(t) ai i(t 1),

ii,

for all i. Similarly, they expect the supply of the good at time t+l to be



infinitely elastic at the price
= 1 - M . d
Pi(t+1) BiPi(t)’ if Mi(t+) Bi i(t), an
(4)
= +1) = o M, (t).
P, (t+1) iI’i(t). if Mi(t ) AL
The expected rate of return on advertising in terms of currency i,
E[Pi(t)/Pi(t+l)], depends on the information which is available to the
seller at time t. I shall denote this expected rate of return by r, if
the expectations are based on information about the realization of Mi(t)

and the "correct" price is advertised, and by R, if the expectations are

i
based only on the realization of Mi(t-l) and given this information, the
optimal price is advertised. The expectations (3) and (4) are illustrated
by the "tree'" diagram of Figure 2. The table below the "tree provides the
raw data for computing the rates of return for alternative information sets.
Finally, the sellers expect that after the completion of the trading in
goods, they will be able to exchange any amount of currencies at exchange

rates which ensure that the real rate of return on holding money will be the

same for all currencies. That is

(5) E [ei /P.(t+1)] = E [1/Pi(t+1)] for all i,j,
e+ 33 t+
where e,, is the exchange rate between currencies i1 and j (so that a unit of

ij

currency i buys e, units of currency j) and E is the expectation operator

13 t+

which is based on information which is available after the completion of the
trade in goods at time t. Note that if the expectations (5) are correct, the

assumption of risk neutrality implies that the bank will not be used.



The evolution of the price of consumption in terms

of currency i *

P (t) = P
i O35y BiP;
P (t+l) = azP B.a.P 8 a.p 2
i 11 1% 1%Fy BBy
Probability = o2 (1-q,)q (1-q,)q (1-q,)2
i i’ i i77%1 i
real rate of return
when the "correct" l/a, 1/8, 1l/a, l/Bi
price 1s advertised = 1 1 1
real rate of return 2
h X
when Bipi is Bi/ai 1/ai l/ai l/Bi
advertised =
real rate of return
h P i
when o, ; 1s 1/0Li 1/8i 0 0
advertised =
Figure 2
*Each of the four "branches" describes a possible realization of[ Pi(t)’ Pi(t+l) .

The first row in the table below the "tree' gives the probability with
which each branch will occur (compare to Figure 1). The second row gives the
real rate of return on using the currency when the "correct" price is advertised.
The third row gives the rate of return when the lower price is advertised (which
is lower than the maximum when the higher price is "correct™) and the last row
gives the rate when the higher price is advertised (which is zero when the lower
price is "correct", since in this case the seller will not be able to sell).



It is assumed that the young know the current realization of the local
money supply but only the one period lag of foreign money supplies.
To appreciate the implication of this assumption I shall use the table
in Figure 2 to compute the value of the information about the realization
of Mi(t), given that currency i is used. If the seller observes Mi(t) = BiMi(t—l)
he will advertise the price BiPi, getting an expected real rate of return
equal to: (1-q,)/8, + q,/a,. If he observes M, (t) = M, (t-1) he will ad-

vertise aiPi and get the same expected rate of return. Thus
= 1- + .
(6) r ( qi)/Bi qi/ai

If he does not observe the realization of Mi(t) and advertise the lower

price Bipi’ his expected real rate will be

2 2 2
(7 (l—qi) /Bi + 2(1—qi)qi/ai + qui/ai ri(l-qi) + riqui/ai .
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If he does not observe the realization of Mi(t) and advertise OliPi his ex-

pected rate of return will be
(8) (l—qi)O + QT -

He will advertise aiPi if (8) is greater than (7) and will advertise BiPi

otherwise. Thus,

(9) R, = max [(l--qi)ri + riqui/ai, T, ]

and the value of having the information about the realization of Mi(t)’ VIi’ is
therefore

(10) VIi = r,-R =min [qi(l—Bi/ai)ri, (l-qi)ri 1

Note that the value of the information is strictly positive.

Seller i (a member of the young generation who is a resident of country
i), will advertise his endowment in terms of the local currency if and only

if

(11) r, 2 R.j for all j#i.
Using (10) to restate (11), we get

+ i .
(12) Ri VIi > Rj for all j # 1

Since VI, > 0, (12) implies that the local currency may be used when R, < Rj'
Thus, to an outsider (say a resident of country k, k # i,j) currency i looks
like it promises a lower rate of return than the alternative currency j. But

to the local seller it promises a higher rate of return since he can predict the
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market price only in terms of the local currency.

Market clearing is required to rationalize the sellers' expectations.
When Pi(t) clears the market and N is large, the individual seller will not
be able to sell at a price which is higher than Pi(t) but will be able to
sell all his supply at Pi(t)' Similarly, if Pi(t+1) clears the market, the
buyer (an individual who was born at time t) will be able to buy his entire
demand at Pi(t+1) but will not be able to buy at any lower price. Thus market
clearing at Pi(t) [Pi(t+1)] rationalizes the expectation of infintely elastic
demand (supply) at this price. (See Arrow [1959].)

Assuming that the parameters ai,B are such that (11) holds for all

1*94
i, then in each country only the local currency is used and the market

clearing condition is

(13) Pi(t)N = Mi(t) for all i,t .

Thus the expectations (3), (4) are roughly correct if
(14) Pi = Mi(t-l)/N .

To rationalize expectations with respect to the exchange rate (5), note that
it is possible to infer the realization of all the money supplies by observing
the advertised prices of goods and therefore the market for foreign exchange
operates under full information. When the exchange rates satisfy (5) the

entire supply of each currency is willingly held by the local residents and

therefore money markets are cleared.
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Finally, to rationalize the sellers' expectations about the evolution of

Mi(t), the real revenue from the inflation tax must equal government expendi-

tures, that is
(15) (a,-1)M, (t-1)/oP, =g
(16) (Bi-l)Mi(t-l)/BiPi =8 -~z .

Substituting (14) in (15) and (16) we get
17) (a;-1)N/a, = g

(18) (B;-1)N/B,

1
N
(
N

This completes the description of the equilibrium solution. Note that
in equilibrium expectations are rational and sellers use the currency that
maximizes their expected utility.éj

The requirement that given the information available to each seller, the
local currency will yield a higher expected real rate of return than any
alternative currency, (11), combined with (17) and (18) imply a limitation on

the parameters ai,B and thus on the average rate of change in the local

i°94

money supply, the average rate of inflation and the average size of the budget.

A government that exceeds this 1limit and violates (11) will not be

3/ This equilibrium is not unique. If expectations are that currency i
will have no value, sellers in country i will advertise the good in
terms of the foreign currency which promises the highest expected real
rate of return. In this case currency i will indeed have no value.
(this is similar to the standard result that there always exists a non-
monetary equilibrium, see Wallace [1980]). However, we do not have
here the problem of indeterminacy as in Karaken and Wallace (1978),
since it can be shown that expectations other than (2) - (5) which as-
sign strictly positive values to all currencies must be incorrect.
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able to collect any inflation tax without imposing restrictions on the

mobility of capital. This is illustrated by the following example.

An Exaggle

I consider a simple example in which Bi==81 =1, ai>a1>l, 9 =9 = 1/2
for all i.ﬁ/ Thus currency 1 is less inflationary in comparison with all
other currencies. In this case if seller i advertises the lower foreign price,

Pl, his expected real rate will be (see Figure 2)

(19) 1/4 + al/z + “i/‘"

If he asks the higher price alPl his expected real rate will be

(20) 1/4 + al/4 .

Since (19) is always larger than (20) he will prefer to advertise the lower
price, Pl’ if he chooses to use currency 1. If he advertises in terms of

the local currency his expected real rate will be
(21) 1/2 + ai/Z .

Comparing (21) with (19) implies that he will prefer the local currency if

and only if

(22) 0Ll/oni 21+ (1/0.1 - al)/Z .

In Table 1, I calculate the maximum possible value of a, which will satisfy

i

(22) for a given value of al.

4/ Note that Bi = 1 implies 2, = gi. See (18).
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(a) . (b) o _
(al-l) ’(qi-l) cannot exéeed (b)/(a) o
0.05 | 0.104 2.08
0.1 0.216 2.16
0.15 0.337 2.24
0.20 0.469 2,34
0.25 0.612 2,44

Table 1

In this example the average rate of inflation in country i may be more
than twice the average rate in country 1, without inducing the residents of
country i to substitute the foreign currency for the local currency.éj

To illustrate the limitation on government spending in country i, I use
(17) to calculate the maximum percentage of GNP that, on average, can be col-
lected, as inflation tax. The results are presented in Table 2. 1In this
example, if country 1 collects on average between 2% - 10% of GNP then country

i can collect almost twice as much.

5/ If instead of a lag of one period the supply of foreign currencies is
known with a lag of a few periods, the maximum possible difference in
the rates of inflation is likely to be greater.
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(a)
the average
inflation tax
as a percentage
of GNP in country

(b)
the maximum
average inflation
tax as a percentage
of GNP in country

)

(b)/(a)

o 1: (o =1)/2e 1 (g =1)/20

1.05 .023° .047 1.974
1.1 .045 .088 1.940
1.15 .065. 126 1.932
1.20 .083 .159 1.914
1.25 .100 .189 1.895

Table 2
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Risk Aversion

It was shown that risk neutral sellers will specialize and advertise the
price of their endowment in terms of a single currency. I will argue that
this is also true when sellers are risk averters. The difference is that in
the case of risk aversion sellers will choose to use the bank for diversi-
fying their portfolios, while in the case of risk neutrality the bank was
not used.

To see this claim, note that when governments' expenditures are inde-
pendently distributed the rates of return on currencies (ri) are also
independently distributed. Since we assume that there are many currencies
the law of large numbers implies that it is possible to construct a port-
folio of all currencies wﬁich will promise an almost certain return. By
following a strategy of advertising in terms of the local currency and ex-
changing it later for a diversified portfolio, seller i can get the mean
rate of return, ri, with certainty. Assumption (11) implies that this is
the highest rate of return that he can get and therefore this strategy is
optimal from the individual point of view.

Ross (1976) rigorously developed the result that the influence on a
well-diversified portfolio of independent risks becomes negligible as the
number of assets goes to infinity. He claimed that a relationship like (5)
represents a quasi equilibrium in which markets are approximately cleared.
1f, however, the conditions for applying the law of large numbers do not hold
(either there are few currencies or the returns are not independently dis-
tributed) then there may be a reason to advertise fractions of the endowment

for different currencies.
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Implications with respect to the specification of the demand for money function

The above analysis may be used to examine the argument that any change
in tﬂe real rates of return on holding foreign monies will effect the demand
for domestic money function. For example, Abel et al. (1979) argue that in
addition to the expected rate of inflation, the demand for money is a con-
tinuous function of the rate of return on holding foreign monies. (They do
not specify if all foreign monies or only some are relevant.) The implicit
assumption must be that, at the margin, the consumer is indifferent between
using the local currency and using the foreign currency and therefore even
a slight change in the rate of return on holding the foreign currency will
induce substitution. This may be consistent with a model in which the quantity
of the local currency enters as an argument in the utility function and the
marginal utility of money is declining.

Our model suggests that, to the local seller, the real rate of return
on advertising in terms of the local currency is, in general, strictly higher
than on advertising in terms of foreign currencies and the advantage of using
the local currency does not diminish as more of it is being used. Im general,
a small change in the rate of return on holding foreign currencies will there-
fore have no effect on the demand for domestic real balances.' Strictly speaking,
this argument requires a model in which the saving decision is not trivial. For

an outline of such a model, see the appendix.
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This suggests that the forward premium in Abel et al. serves as an ap-

. . 6
proximation for the expected real rate of return on using the local currency.—
This is similar to Frenkel (1977, 1979) who uses the forward premium as a

measure of the expected rate of inflation.

6/
— Abel et al. controlled for the expected rate of inflation by introducing

the actual inflation rate as a variable in the regression. Even if their
assumption about the expectations mechanism is correct, it does not imply
that they controlled for the expected real rate of return. In particular,
when the variance of the rate of inflation is substantial, as in the German
hyperinflation, the expected rate of inflation is not a good proxy for the
expected real rate of return. See Eden (1976) for this argument and Eden
and Blejer (1980) for the application to the German hyperinflation.
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Conclusions
Sellers may choose to advertise their merchandise in terms of the more
inflationary local currency because they can better forecast the '"market
price" in terms of the local currency. This result does not require risk

aversion.

Since there is a separate market for foreign exchange (i.e., the bank)
even risk averters will choose to advertise their merchandise only in terms
of a single currency. They will then go to the bank and diversify their
portfolios. This result may depend on the assumptions which allow the use
of the law of large numbers.

The equilibrium solution has the property that depending on the rates
of return on foreign curréncies, the local currency may either be valued or
not. If it is valued, then that value is independent of the rates of return
on foreign currencies. The implication is that the demand for domestic money

is not a continuous function of the rates of return on foreign currencies.
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Appendix

To show that small changes in the rates of return on foreign currencies
will have no effect on the demand for domestic money, I consider a version
of the above model in which the saving decision is not trivial. Instead of
a fixed endowment I shall assume that a young person can use his time in the

first period to produce the good according to the linear production function

(A1)

n
I
!

where 0 £ L £ 1 is the time spent at work. All individuals have the common

utility function
(A2) v(1-L) + u(c)

where 1-L is first period leisure and c is second period consumption. It
is assumed that v( ) and u( ) are strictly monotone, differentiable with v"
<0 and u" 2 0.

Assuming that (11) holds, a young resident of country i whose expectations

7/

are given by (3) - (5) will choose the amount of work, L,, which solves™

i’

(A3) v'(l—Li) =r, u' (riLi) .

The total output in country i is thus NLi and if we modify (14) to:
Pi = Mi(t~l)/NLi, expectations are correct and the equilibrium description

is similar to the one in the text.

2/ In (A3), r, is non random, since the seller plans to go to the bank

i
and insure himself by diversifying his portfolio.
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A change in the probability distribution of local government spending
that leads to an increase in r, will lead to an increase in Li and (using
the market clearing condition: Mi(t)/Pi(t) = NLi) to an increase in the
equilibrium quantity of domestic real balances;él However, changes in

the probability distributions of foreign government expenditures that do

not violate (11) will have no effect on the equilibrium level of Mi(t)/Pi(t).

8/ Note also that an increase in r, implies here an increase in GNP,
This is similar to the long run upward sloping Philips curve in
Friedman (1977).
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