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Journal of International Money and Finance (1993), 12, 209-220

Dollarization and inflation in a two-country
optimization model

HENG-FU Zou*

Policy Research Department, The World Bank, Washington DC 20433, USA

In a two-country, two-currency model, this paper examines the conditions
of dollarization, analyzes the effect of government inflation finance and
studies the strategic interdependence of different-currency inflation. (JEL
F30).

As in Ortiz (1983), dollarization here measures the degree of shift from using
domestic currency toward foreign money as a legal tender. For obvious reasons,
we take foreign money as the dollar. Many existing studies such as Fischer (1982,
1983 ) and Lamdany and Dorlhiac (1987 ) have focused on the country experi-
encing dollarization. In our study, we assume that there are two countries in the
world : the USA and LA (which stands for Latin America); the dollar is the
currency of the USA and the peso is the currency of LA ; and dollarization is
going on only in LA, In Section I we will set up a two-country optimization
model for the representative families in the USA and LA and discuss the conditions
for dollarization in LA under the assumption that the government in LA
distributes its inflation tax to the public through lump-sum transfers. In
Section II, we introduce government inflation finance in LA into the model and
present a coheren., general equilibrium model for the determination of both peso
and dollar inflation rates. The conditions for dollarization and the strategic
choices of the peso and dollar inflation rates by the governments will be analyzed
in detail. We summarize our main findings in Section II1.

I. Currency substitution in LA and dollarization

We assume that there is free trade between the USA and LA and there is
one homogeneous good with price p. A representative family in LA derives
instantaneous utility from consumption and the liquidity services of real balances.
With currency substitution in LA, both LA's peso and the US dollar provide
liquidity services. Following Stockman (197%) and Liviatan (1981 ), we assume

* 1 am grateful to Jeffrey Sachs for encouraging me to wnite this paper and for helpful discussion. 1
thank an anonymous referee, Maxim Engers, and especially Michael Melvin for many suggestions and
help on revising this paper. Responsibility for the contents of this paper is solely mine and not that of
the World Bank.

0261 5606/93/02/0209-12 " 1993 Butterworth - Heinemann Ltd
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that the preference of the representative family in LA is functionally separable
in per capita consumption and the real balances:
Ulc*,m*,mg) = Ulc*) + V(m*, Em;),

where all variables are in real terms, and ¢* is per capita consumption, m* is per
capita peso holdings. m, is per capita dollar holdings, and E is the exchange
rate; U(.)and V(.) are increasing and concave in ¢*, m*, and m,.

Free trade between the USA and LA and one homogeneous good in the whole
world market make it plausible to assume purchasing power parity:

p* = Ep,

where p* is the price of consumption goods denominated in pesos.

With two kinds of currencies in the portfolio of the representative family in
LA, the per capita real asset in terms of pesos is the sum of these two currencies
divided by the peso price:

a* = (M*/p*N*)+ (M/p*N*) = m* + EM/pN* = m* + Em,,

where N* is the population in LA. For simplicity we let the population growth
rates in both the USA and LA equal zero.
We might as well assume that the initial exchange rate E isequal to one, then

a* = m* + my.

The typical family in LA maximizes a discounted utility over an infinite horizon
subject to the budget constraint:

¥

Max (. [U(c*)+ Vim*. mg)]e "'dt

w 0
stoa* = y* + x* — ¢* —mum, — n*m*,

a* = my + m*,

where p* is the time discount rate, v* is per capita real income, x* is the LA
government 's transfer to its citizens, = is the expected dollar inflation rate, n* is
the expected inflation rate for the peso, and a dot over a variable denotes the
time derivative,

The optimal conditions are

1) VilVa = (n* + p*)/ (1 + p*),
(2> Vi — U'(¢*)(r* + p*) + U (¢*)é* =0,
3> ¥+ x* —* — n*m* — amy, — iy — W* =0,

The corresponding optimization program for a representative family in the
USA is:

Max j ule, m,)e "de
n

s, =y +x —c¢—amam,,

where y, ¢, and m, are per capita output, consumption, and real balances in the
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representative family of the USA, p is the time discount rate, and x is the
government transfer to each family member.

The necessary conditions for optimization are
{45 u, —uy(m+ p*) + uy ¢ + uyym, =0,
(5> y+x—c—mnm, —nm,=0.
Now we turn to the LA and the US governments’ money supplies and their
transfer to their citizens. For simplicity, we further assume that the population
sizes in these two countries are the same: N = N* and N and N* are total
population in the USA and LA respectively. Thus the real dollar supply per US
citizen is

m= M/pN = (M,/pN) + (M;/pN)=m, + (M /pN*)(N*/N)=m, + m,.
By definition,

(6) m* = [0* — (p*/p*)]m*,
<7> mu=[8ur {f’f..n)]’nu‘
(8 iy =[0,—(p/p)Imy,

where 0* is the peso growth rate in LA, 6, and 0, are the dollar growth rates in
the USA and LA respectively. With perfect foresight,

(9> p*/p* = n*,
<105 p/lp=m.
Substituting (9 ) and {10 ) into (6), (7>, and ¢{8):
<AL m* = (6% — a*)m*,
i m, = (0, — n)m,,
{13 iy = (0, — m)m,.

The transfer from LA's government to its citizens is
14> x* = (*m*,

The US government transfer is
{15) x=0m,+ 0m,.

Substituting (11, (12),<{13), (14 ),and {15) into the dynamic equations
{17,{2),¢3),<{4),and {5) and assuming the steady state (in the steady state,
¢ =% =m, =m, =m*=0), we get:

{165 VilVy=(0* + p*)/(0 + p*),
<175 Vi = U'(c*)(0* + p*)=0,
(18) Vo= U'(c*)(0 + p*) =0,
{19 y*—c*—0m, =0,
(20> Uy —u (0 +p)=0,
(21) y—c+0m;=0.
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One equation out of ¢ 163, (17>, and {18 is redundant, but we present all here
for the convenience of analysis. Equations (17> and {18 are optimal conditions
regarding consumption and real balances holdings in LA and equation (20 is
the corresponding optimal condition for the USA. These three equations imply
that the marginal rates of substitution between real balances and consumption
equal the opportunity cost of real balance holdings.

Condition ¢16) is the optimal condition for currency substitution in LA. It
says that the marginal rate of substitution of the two currencies equals the ratio
of their costs (the money growth rate plus the time discount rate). This optimal
condition suggests that any currency with a high growth rate will be substituted
away by the currency with a low inflation rate (suprisingly this is not true as
shown in Proposition 1 below ), and, in particular, complete dollarization is just
a special case when the peso and dollar are perfect substitutes in generating
liquidity services, ie.. if Vim* m, )= V(m* + m;). In this case, V, =V, and
complete dollarization will happen in LA so long as the peso inflation rate is
higher than the dollar inflation rate. But this kind of perfect substitutability does
not exist in the real world and both the peso and dollar are used as a medium
of transaction in the countries experiencing dollarization, though the peso has a
much higher inflation rate than the dollar. For this reason we will focus on the
situation where the peso and dollar are imperfect substitutes.

The steady state budget constraint (19 ) says that the income in LA is divided
between consumption and the cost of dollar holdings. From now on, the cost of
dollar holdings, m . will be denoted as s, where

s=0m;:

it is the seigniorage collected by the USA. From the steady state budget constraint
for the USA ——equation {21 >, itisclear that the seigniorage has been redistributed
among US citizens in the form of lump-sum transfers.

We now turn to the condition for dollarization under a flexible exchange rate.
Throughout this section, it is assumed that consumption goods are normal and
that an increase in income will lead to more consumption in the steady state:

de* /dy* > 0,
which is the same as requiring that
(22 A=V3i, — Vi Vay + U(¢*)O{(0*% + p*) Vi, — (0 + p*) V) <0,

because dc*/dy* = [ Vi, — V;,V,3]/A and the numerator is negative as V(. ) is
concave.

As for the cross partial derivative. V| ,. it can be positive (cooperant ) or negative
(noncooperant ) as in Liviatan (1981 ). Calvo and Rodriguez (1977) and Liviatan
(1981 ) have studied monetary expansion and real exchange rate determination
under the assumption that the peso and dollar are cooperant. From Proposition |
below, it is clear that dollarization will not take place when these two currencies
are cooperant.

Proposition ]: 1f the dollar and peso are cooperant, V,, >0, and then a high
peso inflation reduces both peso and dollar holdings in LA ; if the dollar and
peso are noncooperant, V, < 0,and a high peso inflation reduces peso holdings
and raises dollar holdings in LA.



