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I. Introduction

The demand for foreign fiat money by domestic residents of a country
is commonly referred to as currency substitution (CS). 1/ Holdings of
foreign money by domestic residents may arise simply because certain
kinds of transactions, such as tourism, require the use of foreign exchange.
In some countries, however, the demand for foreign money by domestic.
residents has increased well beyond the requirements of international
trade and tourism: these countries include, notably, Argentina, Israel,
Mexico, Uruguay and Yugoslavia. 1In all these countries there has been a
sharp decline in real balances of domestic currency during periods of
high and variable inflation rates, large balance of payments deficits and
recurrent devaluations. 1In some of these countries the use of foreign
money has become so widespread that purely domestic sales and contracts
are transacted in foreign currency.

From an empirical point of view, the phenomenon just described raises
a variety of issues, ranging from the proper definition of "money” in the
domestic economy to the formulation of domestic monetary policy. In
particular, CS makes it difficult for the monetary authorities to control
the volume of domestic liquidity. The type of CS that goes beyond the
necessities of international trade and becomes a problem for the domestic
monetary authorities is the subject of this paper.

Currency substitution can be classified as "symmetrical"” when resi-
dents and non-residents simultaneously hold domestic and foreign money
and "asymmetrical"” when there is no demand for domestic money by non-
residents. 2/ This paper is a study of the phenomenon of currency sub-
stitution in three Latin American countries--Argentina, Mexico, and
Uruguay——where the type of CS experienced has been asymmetrical, with
residents substituting foreign money (mainly U.S. dollars) for domestic
money. The main focus of the analysis will be the empirical similarities
of CS among the countries studied. In addition, there will be some dis-
cussion of the types of monetary policies implemented in the light of CS.

1/ The definition of CS covers a wide variety of possibilities, such
as_foreign deposits in the domestic financial system, foreign money held
abroad by domestic residents, and foreign currency notes circulating
within the boundaries of the domestic country.

2/ Symmetrical CS has been the subject of study of several authors, for
example, Miles (1978), Wallace (1979), Girton and Roper (1981), Bordo and
Choudhri (1982), and more recently Cuddington (1983). It has proved
difficult to clarify and quantify the effects of symmetrical CS; see the
paper by Cuddington (1983). The core of the controversy, at theoretical
and empirical levels, lies in the fact that the capital and money markets
of countries that possess hard currencies are highly integrated and
transaction costs between these markets are relatively small, making it
difficult to distinguish capital movements from CS.




This paper 1is divided as follows. The next section presents a simple
model of CS. Section II1 examines the empirical evidence for Argentina,
Mexico, and Uruguay. Section IV presents a preliminary discussion of the
possible effects of CS on the conduct and effectiveness of macroeconomic
policies in a country engaged in a stabilization effort. Section V
summarizes the findings and the conclusions of the paper.

II. A Model of Currency Substitution

1. 1Introduction

The role of foreign money in the domestic economy raises a variety
of issues of theoretical and empirical importance. From a theoretical
point of view, the specification of the technology of transactions that
allows domestic and foreign money to circulate simultaneously in the
domestic economy is a very important issue in macroeconomics (see Sargent
1983). From an empirical point of view, the definition of "money" in the
domestic economy becomes more difficult. 1In this paper no attempt will
be made to develop a model that focuses on the technology of transactions,
but rather it will be assumed that domestic and foreign money coexist and,
with the help of a simplified model, economic and institutional factors
affecting the demand for foreign money by residents will be analyzed. 1In
addition, some insights regarding the definition of money in the presence
of CS will be offered in the empirical section of this paper.

2. Determinants of Currency Substitution

The demand for foreign money by residents covers a wide variety of
possibilities. These include foreign-currency deposits held either
domestically or abroad and foreign-currency notes circulating domestically.
As with any money demand function, CS depends primarily on the level of
real wealth, as well as certain institutional factors and on the difference
between the expected real rates of return of domestic and foreign money. 1/

The institutional factors that explain the demand for foreign money
by residents are: the volume of international transactions, the lack of
development of a domestic capital market, and the transaction costs
incurred in the exchange of monies. With regard to the first of these,
the demand for foreign money to carry out international transactions
is likely to be held largely in the form of balances that tend to be
related in a stable way to the volume of such transactions. With regard

l/ If allowance is made for domestic and foreign interest-bearing assets,
the demand for the former will not be CS as defined above and the demand
for the latter will constitute a capital outflow rather than CS.




to the second, the lack of a developed capital market limits the available
alternatives for holding wealth to goods, domestic money, and foreign
money; furthermore, the lack of financial investment opportunities for
nonresidents contributes to the specifically asymmetrical nature of CS in
these economies. Finally, as long as there are no severe controls or
other types of deterrent to the holdings of foreign currency, the trans-
action costs incurred in the exchange of domestic for foreign money will
tend to be smaller than those involved in the exchange of money for

goods, thereby creating a further bias in these economies toward the
holding of foreign money.

The crucial variable in explaning the demand for foreign money
by residents is the difference between the real rates of return on
domestic and foreign money which is approximated by the expected rate of
depreciation of the domestic money. Changes in this expected rate can
bring about major shifts in the desired composition of financial wealth.

Another element in the analysis of currency substitution is the rate
of return on domestic interest-bearing assets. The following model does
not include such assets, in order to simplify its exposition. 1/ Further-
more, from an empirical point of view the introduction of such assets
would complicate the paper unnecessarily because the data is unavail-
able. Nevertheless, it should be borne in mind that in two types of
circumstances interest rates can play an important role in the explanation
of CS. First, if the domestic and foreign interest rates are freely
determined by market forces the differential between them—--corrected by
country-risk--may be a good indicator of the expected change in the
exchange rate. Second, in some less developed countries a policy of
intervention that results in a fixed nominal interest rate for long
periods, regardless of the level of inflation, has been widely employed
and in such cases a highly negative real domestic interest rate will
surely exacerbate CS. See Tanzi and Blejer (1982) and Lanyi and
Saracoglu (1983).

A simple model of asymmetrical CS postulates two demand for money
functions and two definitions, which can be expressed as: 2/

1/ 1Inclusion of such assets would require specifying the demand for
these assets, including assumptions regarding the holdings of domestic
interest-bearing assets by foreigners, along the lines followed by
Cuddington (1983).

2/ The issue of stability of the money demand functions under CS and
the resulting indetermination of the exchange rate under a free floating
regime, have been studied by Brillembourg and Schadler (1979), Wallace
(1979), Rubli (1981), Girton and Roper (1981), McKinnon (1982), and more
recently by Lapan and Enders (1983) and Sargent (1983).




(1) Md = Pde (w, E*);
(2) Mg = Pfo(W, E*);
(3) Py = EPg;
and
(4) w = (Mg + EMp)(1/Py).

The first two equations show My, nominal holdings of domestic money,

and Mg, nominal holdings of foreign money, as functions of w (real wealth)
. and E* (the expected rate of depreciation of the home country's exchange
rate), with Py (price level in the home country)and Pgf (foreign price
level)., Equation (3) gives the purchasing power parity determination of E,
the nominal exchange rate, expressed in units of domestic currency and
equation (4) defines real wealth. As mentioned before this highly simpli-
fied model contains no domestic interest-bearing assets and can therefore
not be employed to analyze the use of interest rate policy to stem CS by
increasing the return on holdings of domestic money. 1/

From equations (1) to (3) it is possible to obtain:

(5) My - Lg(w, E*)
EM¢ Lf(w, E*)

Two interesting points are worth noting from equation (5). First, the
scale variable is the same for the two liquidity functions, which is a
relevant assumption when dealing with asymmetrical CS. Second, the

expected rate of depreciation of the exchange rate is introduced as an

1/ However, in the very simple model presented in this section, such a
policy can be represented by postulating that the government makes interest
payments in the form of lump-sum transfers of goods whose size depends
positively on E*--i.e., the higher E*, the larger the transfer--but is
independent of holdings of domestic money. In the analysis presented here,
it is assumed that the transfer of the government is a constant independent
of E*. This assumption will simplify the graphical exposition. Note that
the "budget™ constraint represented by (4) will have to be modified in
order to incorporate such “"interest" payments.




opportunity cost variable that represents the difference in the expected
real rates of return between domestic and foreign money. 1/

If it is assumed that the demand for each type of money is homogenous
in wealth, the ratio of domestic to foreign money can be expressed as:

(6) Mg = o(E*); a' < 0.
EM¢

Equation (6) is depicted graphically in Figure 1, where the distribution
of residents' demand for domestic and foreign monies is given by the
expected rate of devaluation of the domestic currency. In that figure,
the slope of the "budget” line is given by (-1), which is the rate at
which the exchange of monies takes place. My and EMg¢ denote the maximum
holdings of domestic and foreign money that can be obtained for a given
quantity of wealth. 1Initial holdings of domestic and foreign money are
‘given by M4, and EMg,, which are determined by the value of the expected
rate of depreciation, in this case equal t E,. ,An increase in the
expected rate of depreciation, say, from E, to E is saown by the

shift of the money demand function from a(E to a(E )EMf, this

shift implies an increase in the holdings og foreign money and a
proportional reduction in the holdings of domestic money.

The dynamics of this very simple model depend on the assumptions
about the exchange rate regime and on the model of expectations assumed
for the expected change in the exchange rate. Both of these issues have
been extensively discussed in the literature, and the reader is referred
to Calvo and Rodriguez (1977) and Calvo (1982) for a detailed analysis
of these and other related issues. Finally, it should be noted that
equation (6) represents a quite general form of the CS phenomenon, and
much of the empirical literature, in one way or another, has estimated
different versions of it obtained from several models. 2/

I1I. Empirical Evidence

This part of the paper will first review the previous empirical
studies of currency substitution in Latin America. Second, it will
discuss the definitions and the construction of the variables to be used
in the empirical part of this paper. Finally, the empirical results for
Argentina, Mexico, and Uruguay will be analyzed and compared.

1/ See, for example, Calvo and Rodriguez (1977); Bilson (1979).
2/ Rubli (1981) contains a useful survey of the theoretical and
empirical work done in CS.




1. Review of previous studies on CS in Latin America

The purpose of the empirical analysis in this paper is to analyze
and compare the experiences, with respect to CS, of Argentina, Mexico and
Uruguay for the period 1970 up to the early 1980s. Before doing that, it
will be of interest to review some of the previous work on the subject.
The empirical evidence on CS for Latin American countries is of recent
origin and the number of studies is limited. Furthermore, since these
studies have been devoted to the analysis of a single country, as in the
case of Fasano-Filho (1984) for Argentina, Ortiz (1983) for Mexico, and Banda
(1982) for Uruguay, they do not permit direct cross-country comparisons. 1/

Fasano-Filho obtains empirical estimates of CS for Argentina for
the years 1960 to 1976, and quarterly from 1977 to 1981. 2/ For his
annual sample, he estimates the following model:

(7) Inmg =ay +aj Inyg + ap Ty + a3z x¢

where m;y equals real money balances, that are here defined, for the purpose

of separate regressions, as currency (C), demand deposits (D), time and

savings deposits (T) and Mj all expressed in real terms; y; is real income

(GDP); m, denotes the actual rate of inflation measured by the general

wholesale price index (WPI); 2nd xt is the expected rate of depreciation .
defined as lnxt* InP, - 1In P t» in which Py denotes the general WPI

in Argentina, P, 1is the WPI o% the U.S., and Ft is the black market
exchange rate. The expected signs are aj>0; aj, a3<0. The empirical
results that Fasano-Filho obtains are favorable to the hypothesis of the
existence and importance of CS in Argentina. 1In particular, the expected
rate of devaluation is a significant variable in the explanation of
variations in the demand for domestic money.

, The quarterly regressions that Fasano-Filho estimates are based on
the following model:

- e
(8) Inmg =b, +b; Iny, + by Inm, + by x{ + b, T +bg E, _; + bg In my

1/ For an early contribution to the study of the demand for foreign
and domestic money, although in a different context, see Blejer (1978).

2/ In addition this author estimates a quarterly demand for dollars,
from 1977 to 1981, that Argentines have in Uruguay.
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where m_. denotes real money balances using M, or M,, the variable xg is

e . , * .
defined as x; = i, -1, -q; where i, is the domestic nominal interest
rate; it is the foreign nominal interest rate; and q is defined here as
"expenses from borrowing abroad (e.g., taxes).” 1/ The variable xS is
then a proxy for the expected rate of devaluation. The variable r; is
the ex-post real interest rate, and Ey_] is a measure of inflation uncer-
tainty. 2/ Despite the number of parameters to be estimated (7 for 17
observations) and the unknown sign of the variable E,_j, Fasano-Filho-
obtains statistically significant coefficients for the inflation rate and
the expected rate of devaluation.

The paper by Ortiz (1983) presents evidence for Mexico during the
period 1933 to 1980. Specifically, he analyzes the behavior of the ratio
(F/D), where F stands for foreign-currency demand deposits and D denotes
domestic~currency demand deposits. The kind of relationship that Ortiz
postulates is somewhat different from the one presented in equation (6)
and adopts the following form:

(9) (/D) = y(nd, f, r*, px);

where 14 and nf are the domestic and foreign inflation rates,
respectively; R* denotes foreign exchange risk; and P* represents a
political risk variable.

The specific functional form that Ortiz adopts for equation (9)

takes an exponential form that he linearizes. To this linearized model,
he introduces lags and adds a stock adjustment term, obtaining:

(10) 1n (F/D)t = by EDg~y + by ED¢_9 + b3 ER-] + by ERf.9
+ bg PRD + bg In (F/D)¢—q

where ED stands for the expected devaluation proxy, defined as the
difference between the official and the real exchange rate; ER is the
foreign exchange risk measure, defined as the deviations of the real

1/ Fasano-Filho, op. cit. p. 188. The variable "q" is generally
regarded in the literature as a risk factor rather than taxes.

2/ The variable E was defined as the standard errors of moving first
order autoregressive regressions of the inflation rate. Fasano-Filho
op. cit. p. 184.



exchange rate from trend; PRD is the proxy for the political risk variable
which was defined as a "dummy"” variable in effect for the years when the
national leadership changed. The expected signs in (10) are by>0 where
i=1,..., 6. lj The results that Ortiz obtains in the empirical estima-
tion of (10) are satisfactory in terms of statistical significance and
expected signs of all the coefficients.

Ortiz also estimates a quarterly demand for money function for the
period 1960 to 1979, to examine the effects of the foreign interest rate
on the behavior of the domestic money demand. The form of the estimated
equation 1is:

* *
(11) Inm =05 + o Iny, + ay i, +ag i + o, T

+ ag lnmg-y + IBjdy;

where real money balances (m;) were defined alternatively as Mj and Mj plus
dollar demand deposits in the domestic financial system; i; is the interest
rate on_ _short term peso deposits; it is the three-month Eurodollar deposit
rate; W, is the expected inflation rate, defined as a weighted average
of current and past inflation rates; and the dj's are seasonal "dummy”
variables, 1 = 1, 2, 3. ‘

The empirical results of estimating (11) show the expected signs for
all of the variables, except for the foreign interest rate, for which a
positive sign is obtained, though it is not statistically significant.
Ortiz concludes that the behavior of the (F/D) ratio is influenced by
expectations of devaluation and foreign exchange risk. He argues, how-
ever, that there is no evidence of currency substitution, since the
foreign interest rate does not significantly affect the demand for pesos.

‘Nevertheless, the estimates of equation (10) show the importance of
CS in Mexico. As for the results of the regression estimates of equation
(11) these may interpreted in several ways. For example, they may show
the high degree of multicollinearity between the interest rate on Euro-
dollar deposits and on interest-bearing deposits in Mexico, or they may
also reflect that the level of the uncovered foreign interest rate is not
an important variable in the explanation of the behavior of real cash
balances in Mexico, what matters for CS, however, is the difference
between domestic and foreign interest rates, and not the level of the
foreign interest rate per se. 1In any event, the results that Ortiz

l] Note that (10) has no constant term and that is indeed an important
restriction in the estimated equation.




obtains are an additional step in showing the importance of the expected
rate of devaluation in the demand for domestic money.

The work by Banda emphasizes the importance of the substitutes for
domestic money (defined as currency plus demand deposits of the private
non-bank sector) for the effectiveness of a given monetary policy. This
author not only considers foreign currency as a substitute for the narrow
definition of money (Mj;), but also for various definitions of broad money,
including domestic time and savings deposits and several government bonds
indexed to the exchange rate or to the price level.

The empirical evidence that Banda offers is based on ordinary least
squares (OLS) regressions for two periods: an annual one covering from
1952 to 1981, and a quarterly one from 1975 to 1981. The basic form of
his estimated equation was:

- i.
(12) In m, =8, +8; Iny, + IB; 1In ry;

where my equals real per capita money balances (using M;); y¢ is real per
capita income; and rl stands for the nominal interest rate on saving
deposits (S), time deposits (T), domestic bonds denominated in foreign
currency (Bf), foreign currency deposits (Df), and domestic bonds (B). l]
The expected signs in equation (12) are B; > 0; B3 < 0.

The empirical results that Banda obtains for his annual sample are
based on separate regressions for the interest rate paid on S, T, and D¢,
as well as a regression including the three rates. His results support the
hypothesis that interest-bearing deposits (S, T, Dg) are substitutes for
currency and demand deposits; nevertheless, the coefficient of the interest
rate paid on foreign currency deposits (Dgf) 1s not statistically significant.

For his quarterly sample, Banda utilized the interest rates of all
the financial instruments (S, T, Bf, Df, B). He runs regressions with
each separate rate and with all of them considered jointly. In addition,
he introduces lags in his independent variables. Again, his results show
the importance of interest-bearing assets as substitutes for the narrow
definition of money, but the coefficient of the interest rate on D¢ turnms
out once more to be statistically insignificant. 2/

1/ Two clarifications are necessary, first, the data for the interest
rate paid on Df also. considers the return obtained due to changes in the
exchange rate. Second, the quarterly regressions are in real terms only.

2/ Banda also estimated a constant elasticity of substitution (CES)
function for money services (using M; and each of the possible alterna-
tives). He does not report his results due to the poor fit obtained.
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Banda concludes that the most important substitutes for narrowly
defined money in Uruguay are savings and time deposits denominated in
domestic currency. He argues that foreign-currency deposits were not
statistically important, due to capital controls and expectations of
intervention. He also notes that after the liberalization of the
financial market in Uruguay in the second half of the 1970s, a good part
of the monetary inflow experienced was not the result of a change or
adjustment in wealth of domestic residents, but to speculative monetary
flows coming from Argentina. 1/ Finally, it should be noted that Banda
studied only the substitution between domestic narrow money and interest-—
bearing deposits, regardless of their currency denomination; he did not
analyze the behavior of foreign-currency deposits vis-d-vis domestic
interest-bearing deposits.

The studies cited here suggest that currency substitution is impor-
tant in varying degrees and forms in Argentina and Mexico but not in
Uruguay. However, the studies reviewed are difficult to compare, due
to the different models estimated by each author, and because of the
different periods analyzed by them. While Argentina and Uruguay have
experienced high and variable inflation rates and recurrent devaluations
for a number of years, and have therefore faced problems related to CS,
Mexico's membership in the club of inflationary countries is very recent.
Consequently, CS has become a problem in Mexico only in recent years.

2. Definitions and construction of the variables

Before proceeding with the empirical implementation of the model,
it is necessary to discuss the shortcomings and limitations of the sta-
tistical data, as well as the construction of the empirical measures
that will be used. As stated previously, currency substitution is the
demand for foreign fiat money by domestic residents. This demand can be
for foreign currency, or for foreign-currency deposits held in the
country or abroad. However, even when it is possible to isolate foreign-
currency deposits in the domestic financial system, it is not always
possible to identify whether the deposits are held by foreigners or by
residents. The bulk of those deposits are usually thought to be held by
domestic residents, but one has to keep in mind this source of possible
misspecification. An additional source of error in the measurement of CS
lies in the amount of foreign-currency notes held by the public (in this
case domestic residents) in the country. The quantitative importance of
this component is extremely difficult to estimate, all the more so because
the domestic monetary authority frequently has no effective control over the
purchase or sale of foreign-currenty notes by domestic residents.

1/ Part of these inflows were monetized, creating another source of
problems for the monetary authorities.
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While statistics of foreign-currency deposits by domestic residents
held abroad are sketchy or non-existent, a partial and rough estimate can
be obtained from the statistics, reported by the U.S. Treasury, of the
amount of deposits in U.S. banks by foreigners. 1/ Chart 1 presents this
data for non-bank residents of Argentina, Mexico, and Uruguay. As is
clear from examination of Chart 1, the three countries under analysis
show some differences among them, particularly in certain periods. For
example, in general, the trends in Argentina and Uruguay follow a very
similar pattern, in which it is possible to observe an increase in foreign
currency deposits held abroad between 1973 up to mid-1980. However,
these deposits actually declined during 1978 up to 1980. On the other
hand, Mexico did not experience this type of transitory reversal
of its rising trend, except for very short periods. In addition, the
amplitude of the movements in the Mexican case surpasses by far those
observed in Argentina and Uruguay. Despite the differences among these
countries, however, there are some remarkable similarities among themn,
especially in the "timing"” of the changes of the series: for example,
the upward swing in the series experienced for all countries since 1980,
and the otherwise increasing trend in this type of deposits since 1973.

The magnitudes charted in Chart 1, have changed strikingly in recent
years. During 1970 the average of these deposits for Argentina, Mexico,
and Uruguay were US$254 million, US$276 million and US$75 million, respec-—
tively. By 1982, the average level of these deposits had reached USS$1.8
billion for Argentina, US$6.2 billion for Mexico, and US$329 million for
Uruguay, with these relative magnitudes largely explainable by the popula-
tions of these countries: the corresponding per capita holdings of dollar
deposits may be estimated US$63 for Argentines, US$85 for Mexicans, and
US$109 for Uruguayans. 2/ It is important to re-emphasize that these
figures based on reporting institutions in the United States, are only a
partial estimate of world-wide foreign-currency deposits.

The limitations of existing empirical measures of CS should be kept
in mind when evaluating the following analysis and conclusions derived
from it. Nevertheless, even the partial measures available show the
importance of CS and the speed at which the process has océurred for the
three countries examined.

For the purpose of the analysis in this paper, currency substitution
is expressed by the ratio:

(13)  (M/F),

1/ See U.S. Treasury Bulletin Table CM-I-4.
2/ Using population data taken from International Financial Statistics.




- 12 -

where M is the sum of currency in the hands of the public (C), demand
deposits (D), saving deposits (S), and time deposits (T), and F is
foreign-currency deposits in the domestic financial system expressed in
units of domestic currency. C, D, S, and T are, of course, also denominated
in units of domestic currency. 1/ The availability of data for one country,
namely, Uruguay, permits distinguishing foreign-currency deposits held by
residents and non-residents.

In Section II, it was argued that the relevant variable for the
analysis of CS was E*, the expected rate of change in the domestic
exchange rate. However, as with any expected variable, it cannot be
directly observed and a proxy for its measurement is required. Depending
on the availability of information for each country, this proxy can be
defined in several ways that may differ among countries. Consequently,
the description of the empirical implementation of E* will be left to the
discussion of the results for each country, although the similarities
among countries will be mentioned when the same type of measure is used.

3. Empirical results

a. Argentina

The existence of domestic holdings of foreign currency in Argentina
has had a long history. Nevertheless foreign-currency deposits in the
domestic financial system are a fairly recent development, beginning
in 1979; a consistent time series of these deposits has been available .
only since the second quarter of 1980. In addition, it is not possible
to distinguish foreign-currency deposits held by residents and non-residents.

The importance of foreign currency deposits (F) relative to the
total money stock (M+F) in Argentina, from the second quarter of 1980
to the first quarter of 1984, is depicted in Chart 2, in which the
upward trend in this ratio can be observed, as well as its high degree
of variability. There are some particular events in Argentina that can
be associated with pronounced changes in the behavior of the series
presented in Chart 2. For example, the "spike” of the series in the
second quarter of 1982 is due to the South Atlantic conflict; the political
uncertainty during the- third and fourth quarters of 1983 is also clearly
reflected in Chart 2. 1In addition it also shows that the importance of
foreign currency deposits in Argentina has increased rapidly, from 1 per-
cent of total money stock in mid-1980 to around 7 percent by the first
quarter of 1984,

1/ A broad definition of money is being used in order to correct for
fluctuations in (M/F) owing to changes in C and D that are related prin-
cipally to changes in the interest rates on S and T and are not neces-
sarily related to CS.
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It is necessary to emphasize that the empirical measure of CS that is
being used here underestimates——and probably greatly so——the importance of
CS in a country like Argentina, where the use of foreign-currency notes
is widespread. The amount of transactions carried out in foreign currency
has been increasing in this country due to the high and variable inflation
rate; consequently, the amount of foreign-currency notes circulating within
the geographical boundaries of Argentina is likely to be quite important
although its measurement is virtually impossible.

As mentioned before, our definition of CS also considers the amount
of foreign~currency deposits held abroad (part of this component was
presented in Chart 1). In the case of Argentina, an additional insight
into the magnitude of CS can be obtained by looking at the amount of
foreign-currency deposits by foreigners in Uruguay (Chart 3); most of
these deposits are considered to be held by Argentine residents. 1/ The
amount of foreign-currency deposits by foreigners in Uruguay increased
slowly from 1975 to 1978, but from then up to mid-1982 their growth has
been considerable. 2/ The amount of foreign-currency deposits by foreigners
in Uruguay reached over US$1 billion by mid-1982 (which coincides with
the South Atlantic conflict), and declined to about US $600 million by
the end of the first quarter of 1983, Although the data in Chart 3 is
an overestimate of the amount of dollars that Argentines hold in Uruguay,
this is nevertheless additional information confirming the importance of
CS in Argentina.

In order to estimate a statistical model of CS in Argentina, one
should obtain an empirical counterpart to equation (6), and in order to
do so it is necessary to specify the empirical proxy to be used for the
expected change in the exchange rate. A possible candidate for this
proxy might be the differential in interest rates between Argentina and
the U.S.; however, since the control of interest rates has been a common
practice in Argentina, except for a very short period, the use of this
variable to construct the empirical proxy for the expected change in the
exchange rate may be misleading. It was therefore decided to use as this

l/ However, Brazilians also have some foreign-currency deposits in
Uruguay. A breakdown of these deposits by citizenship of the owmer is
not possible at this time.

2/ The increase of foreign-currency deposits by foreigners in Uruguay
was due mainly to three factors, first, the financial reform that started
around 1975 assured full convertibility; second, by the end of 1978 the
future path of the exchange rate was announced in advance, erasing the
uncertainty about exchange rate movements; third, interest rates paid in
Uruguayan pesos were high in real terms.
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proxy the current differential in inflation rates between Argentina and
the U.S., both measured in terms of the wholesale price index (WPI). 1/

The empirical counterpart to equation (6) in the case of Argentina
is given by the following regression model: 2/

(14) In (M/F)y = o5 + aj e + ag In (M/F)e_1

a; <0; 0< ay < 1.

In this equation e; denotes the empirical proxy for the expected change

in the exchange rate, defined, as just mentioned, by the current differen-
tial in inflation rates between Argentina and the United States. The
introduction of a lagged term in (14) was based on two considerations.
First, it could be argued that a short-run stock adjustment model is
justified, given that the estimation is based on quarterly data. Second,
from the examination of the series (M/F), it seems that a lagged term
plays an important role in explaining the current behavior of (M/F). 3/

Finally, as discussed above, there were some events in Argentina
that affected the behavior of the ratio (M/F), such as the South Atlantic
conflict and the political uncertainty surrounding the elections. In

1/ 1t is well known that such a measure is based on a Purchasing Power
Parity (PPP), notion of the exchange rate; that is why our proxy 1is called
"rough”. This paper does not address the virtues or defects of PPP as an
explanation of exchange rate changes; the inflation differential was used
due to the availability of data and, as mentioned above, as a first approxi-

mation. At a later stage it would be necessary to use a more meaningful,
in an economic sense, measure of the expected change in the exchange rate.
2/ 1In addition to the semilogarithmic model i.e., regression model (14)
that is presented in the text, a logarithmic and a linear approximation
were also tested. The results of that exercise are similar to the ones
presented in the text.
3/ Equation (14) could be derived from the following model:

*
(i) 1n Ye = a5 tay e + W oW iid N (o, 03).

Assume that a relationship such as lny, - lny,_; = A (1n y: -

In ye_1) exists. It is easy to show that (14) follow from such a stock
adjusiment model. In each case yt, Yer Ye-1 should be replaced by
(M/F) (M/F), and (M/F)t 1+ The resulting coefficients in (14) are
given by

lag = oy, rag = o1; (1 - X) = oy for equation (14).
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order to include such events, two specific dummy variables were added to
the regression model given by (14). The first one, denoted by Dy, is in
effect for the second quarter of 1982. The second one, denoted by Dy,
covers the third and fourth quarters of 1983. The results of the estima-
tion of (14) for the period 1980 Q; to 1984 Ql are presented in Table 1.

The results reported in Table 1 show that all the coefficients
have the expected sign and are statistically significant. The approx-
imation used for the expected change in the exchange rate seems to
perform reasonably well in terms of sign and magnitude. In addition,
the semi-elasticity of 1n (M/F){ with respect to e; is, on average, around
-3.5 for the group of regressions presented in Table 1, which is a rather
high estimate. The coefficient of the lagged term in the group of equations
implies that, on average, about 55 per cent of the observed discrepancy
between desired and current quantities is adjusted within the current
quarter, suggesting a rapid process of adjustment. The inclusion of
the dummy variables, whose coefficlents are denoted by aj and oy,
improves the precision of the fit. In addition, the change in the SEE’
points out the statistical signficance of these variables.

The magnitude of the Durbin H-statistic, does not allow the rejection
of the null hypothesis that errors are serially independent. 1/ However,
two caveats are necessary when evaluating the magnitude of the H-statistic.
First, autocorrelation of a higher order may be present. Second, the
Durbin H-statistic is based on asymptotic properties, and for small
samples such as the one used here, the results should be considered as
suggestive rather than conclusive.

Summarizing, the rough empirical approximation used here to study
the phenomenon of CS in Argentina indicates that currency substitution
is indeed an important empirical event in this country, one that deserves
more analysis, especially when formulating economic policies related to
interest rates and exchange rate regimes. Additional research would be
necessary, however to estimate more fully the effects of CS in the Argentine
economy.

b. Mexico

As mentioned before, Mexico has differed from Argentina and Uruguay,
in the sense that the problem of CS in Mexico is of very recent origin.
The latter observation is confirmed in Chart 4, in which the ratio

1/ As it is well known, this test applies only for checking the existence
of a first order Markov process.




Table 1. Estimates of Currency Substitution in Argentina, 1980-Q2 —.1984—Q1*
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2
an oy %y g oy R SEE H

2-49 -1-99 - 0036 0067 0-36 _0-32
(0.70) (0.81) (0.17)
2.02 -1.53 0.45 0.80 0.79 0.30 0.18
(0.62) (0.71) (0.15) (0.33) :
1.83 -2.05 0.52 0.88 0.68 0.91 0.20 1.38
(0.42) (0.49) (0.10) (0.22) (0.18)

* Standard errors in parenthesis.

R2:

H:

coefficient of determination.
SEE: standard error of the regression.
Durbin H-statistic.
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(F/M+F) is plotted quarterly for the period 1970 Q1 to 1982 Q2. Here F
denotes total foreign-currency deposits (mainly in U.S. dollars) in the
domestic financial system; in Mexico as in Argentina, it is not possible
to distinguish foreign-currency deposits between those held by residents
and nonresidents.

From the examination of Chart 4, the meaning of CS as a "problem”
becomes clearer than in the case of Argentina, because Mexico had a fixed
exchange rate and no capital controls from the mid-1950s until the mid-1970s.
During 1970 to 1974, no one in Mexico would think of foreign-currency
deposits as a "threat" or "problem,” to name a few of the adjectives
applied to foreign-currency deposits from the second half of the 1970s
until the expropriation of the private banking system in September, 1982.
CS first became a "problem" for the monetary authorities during the
period from 1975 until the devaluation of the peso in August 1976, during
which there was a phenomenal change in the (F/M+F) ratio. Over the whole
period, 1970 Ql to 1982 Q2, foreign-currency deposits as a proportion of
the total money stock grew from 4 percent to 25 percent (Chart 4).

One could argue that the change in the behavior of the (F/M+F)
ratio was the result of the expectations about future exchange rate
movements, This claim receives support from a paper of Blanco and
Garber (1983), in which they estimate a time series of the probability
of devaluation one period ahead for Mexico. Table 2 reproduces part of
the time series calculated by Blanco and Garber. This table shows that the
probability of a devaluation one period ahead increased considerably
since the first quarter of 1975, reaching its peak in the second
quarter of 1976, and decreased afterwards. In terms of Chart 4, the
movements of the ratio (F/M+F) match very closely the behavior of
the time series of the one-period-ahead devaluation probabilities;
furthermore, the inflexion points in Chart 4 are in the second
quarter of 1975, in the third quarter of 1976 and in the second
quarter of 1977.

An additional insight that can be obtained from the analysis of
Chart 4 is that the level of the ratio (F/M4F) did not return to the
level experienced during the early 1970s., In other words, the public
did not move significantly out of dollars during the years following
the devaluation of 1976.

Interest rates in Mexico were fixed for a period during the 1970s
and afterwards were managed. It is therefore not possible to obtain
a consistent time series for interest rates. Consequently, as in the
case of Argentina, it was decided as a rough approximation to measure
the expected change in the exchange rate by the current differential
in inflation rates between Mexico and the U.S., both measured in
terms of the wholesale price index (WPI).
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Table 2. Mexico: Time Series of the Probability of
Devaluation One Period Ahead

1974 Q1 0.110
1974 Q2 0.039
1974 Q3 0.016
1974 Q4 0.019
1975 Q1 0.138
1975 Q2 0.152
1975 Q3 0.397
1975 Q4 0.342
1976 Q1 0.495
1976 Q2 - 0.542
1976 Q3 0.535
1976 Q4 0.011

Source: Blanco and Garber, Table 3.
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The empirical model to be estimated for Mexico can thus be
represented as:

(15) 1n (M/F)t = BO + Bl et + 82 In (M/F)t._l
By <0; 0< By <1

where ey denotes the current differential in inflation rates between
Mexico and the United States. Again, as in the case of Argentina,

the lagged value of (M/F) seems to play an important role in explaining
the current behavior of the ratio of pesos to dollars and one can

justify the inclusion of a lagged term as the result of an adjustment
model. The results of the estimation of (15) are presented in Table 3. 1/

From Table 3, the results show that this rough approximation to
empirically testing the CS model in Mexico performs reasonably well.
All the coefficients have the expected signs and are statistically
significant. The reason for omitting the first two quarters of 1982
in regressions (ii) and (iv), was because in 1982 the expectations
of devaluation and of intervention were made more uncertain by state-
ments of policy intentions by the authorities. From Table 3 we see
that the deletion of these observations does not change the signs and
statistical significance of the estimates.

As is evident from the examination of Chart 4 and from the results
reported in Table 3, there seems to be a change in the nature of the
economic relationships occuring around 1977. Although, the sign and
statistical significance of the coefficients are maintained, the
hypothesis of stable coefficients of the regression models for different
periods is rejected. 2/

1/ As in the case of Argentina a linear version of the model was also
estimated. The results of that estimation do not differ significantly
from the ones in the text.

2/ A test on the stability of the coefficients was performed and the
hypothesis of equality of the regression coefficients among equations
was rejected. The calculated F-statistics were F(27, 19) = 2.50 for
regressions (i) and (iii); and F (27, 17) for regressions (ii) and (iv).
The critical values at the 95 percent confidence level are 2.07 and 2.15
respectively.



_.20_

Table 3. Estimates of Currency Substitution in Mexico,

1970-Q1, 1981-Q4, and 1982-Q2 1/

2
By By By R SEE. H

Period: 1970 Q1 - 1982 Q2

(0.08) (0.57) (0.02)

Period: 1970 Q1 - 1981 Q4

(i1) In (M/F) 0.06 -2.01 0.98 0.98 - 0.13 1.07

(0.07)  (0.62)  (0.02)

Period: 1977 Q1 - 1982 Q2

(1i1) 1n (M/F) 0.67  =3.21 0.66 0.85 0.10 -0.98

(0.26)  (0.81) (0.14)

Period: 1977 Q1 - 1981 Q4

(iv) 1n (M/F) 0.66 -2.43 0.65 0.63 0.08 0.62

(0.26) (0.92) (0714)

1/ Note:

see Table 1.
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As mentioned before, the use of the inflation differential as a
proxy for the expected change in the exchange rate was only a first
approximation. In the case of Mexico, a more economically meaningful
measure is given by the information contained in the future prices
for Mexican pesos. 1/ From this information it is possible to calculate
a measure of the expected change in the exchange rate of the Mexican
peso. Theoretically, this measure is by far superior to the inflation
differential proxy that has been used so far. Consequently, a regression
equation was estimated for the period 1977 Q1 to 1980 Q4, with the
information provided by the futures prices. The result of the estimation
was the following: 2/

(16) 1n (M/F), = 1.11 - 0.03e; + 0.46 ln (M/F),_;;
(0.29) (0.01) (0.15)

RZ = 0.53; SEE = 0.08; H = 1.40.

Standard errors are in parenthesis, and for the definition of the
summary statistics the reader is referred to Table 1. The variable e
is the expected change in the exchange rate during a quarter defined as
e, = (Ft - St)/st’ where Ft is the three-month futures price of a

U.S. dollar in terms of Mexican pesos, and S; is the spot price of a
U.S. dollar in terms of Mexican pesos.

The results given by (16) show that all the coefficients have the
expected sign and are statistically signficant. The H-statistic does
not reveal the presence of autocorrelation of first order. 3/ All in
all, these results, based on an improved measure of the expected
change in the exchange rate, provide further statistical support for
the model of CS in Mexico.

Summarizing, the results of the simple empirical model for Mexico
seem to be reasonably good. Currency substitution became a problem in
this country since the mid-1970s, and the statistical results pro-
vide evidence on this issue.

1/ See International Money Market Yearbook.

2/ Due to the current availability of information with regards to
the futures prices the sample had to be restricted to this period.

3/ However, the sample size is very small and consequently this statistic
should be considered only as suggestive of the absence of a first-order
Markov process of the error term.
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Ce Uruguay

The existence of domestic holdings of foreign currency (mainly in
the form of U.S. dollars) in Uruguay has had a long history, and its
importance has been considerable. In Chart 5, the magnitude of foreign-
currency deposits in this country is presented on a quarterly basis, from
1970- Q1 to 1982-Q3. 1In this instance, the variable F in the ratio (F/M+F)
is foreign-currency deposits held by domestic residents, denominated in
new Uruguayan pesos. As is clear from examination of Chart 5, the
proportion of foreign currency deposits held by domestic residents in
Uruguay represented for the whole period, on average, about 21 percent
of the total money stock; this percentage had increased to about 42 per-
cent by the third quarter of 1982.

It should be noted that the behavior of the ratio, (F/M+F) has been
markedly different since the end of 1974 and the beginning of 1975, years
in which a far-reaching financial reform was initiated in Uruguay. It
may be possible that part, if not all, of the recorded increase in foreign-
currency deposits that occurred in Uruguay at that time was the consequence
of the lifting of controls, which led to the result that foreign money
previously held outside. of the domestic financial system and consequently
not recorded was now placed in the domestic financial system. In other
words, the observed change in (F/M+F) may not have been the result of an
increase in the demand for foreign fiat money.

As a first and rough approximation to the statistical estimation of

CS in Uruguay, we will propose as an empirical counterpart of equation (6)
the following regression models:

(17)  1n (M/F),

Yo * Y1ln e + Yoln (M/F)¢-1;

(18) 1n (M/F)¢ 8o + 61 ex + 8oln (M/F)¢_y;

Yl, 61<0;O<Y2, 52(1.

In these equations, et and et denote empirical proxies for the
expected change in the exchange rate. The first proxy, ey, was ‘defined
as the differential between the domestic interest rate paid on domestic-
currency-denominated deposits (i4), and the domestic interest rate
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paid on foreign-currency deposits in Uruguay (ig). l/ The other proxy,
ey, was constructed as the current differential in inflation rates, as
given by the WPI, between Uruguay and the United States. 2/

As discussed in the previous section, the use of interest rate
differentials to approximate the expected rate of depreciation of the
domestic currency is likely to perform better in the absence of inter-
vention, that is, when the rates are freely determined by the market. -
However, sometimes this measure will also include what is commonly
known as a risk premium, i.e., that fraction that is not explained by
the domestic interest rate paid in new Uruguayan pesos adjusted by actual
movements in the exchange rate. This study does not attempt to break
down e, between risk and expectations. An additional consideration in
the construction of ey is that during the period being analyzed Uruguay
experienced several profound changes in the behavior of iy and ig, because
for some periods they were fixed by the government, for other periods
they were managed and followed a kind of crawl (related to the inflation
rate), and for yet other periods they were completely determined by market
forces. It seems likely that such events, as well as other structural
changes that took place, would affect the performance of (17) in different
periods. 1In addition, the introduction of preannounced exchange rates
(the "tablita") in Uruguay, from the end of 1978 imposed a declining path
in the wholesale price index. Consequently, our second measure of expected
depreciation, ey, would also be affected by the introduction of the "tablita.”

The introduction of a lagged term in (17) and (18) was based on two
considerations. First, it could be argued, as in the case of Argentina
and Mexico, that a short-run stock adjustment model is justified, given
that the estimation is based on quarterly data. Second, from the exam-
ination of the data, it seems that a lagged term plays an important
role in explaining the current behavior of (M/F).

The results of the estimation of the whole sample, i.e., 1970 Ql to
1982 Q3, are presented in Table 4., It is possible to observe that most
of the coefficients in the regressions are significant and have the
expected sign. The use of interest rate differentials to measure the

1/ There are some comments relevant to the construction of e;; first
the interest rates used are for deposits with a maturity of one to six
months. Second, the rates were established at the beginning of the period
for each deposit.

g/ As in the case of Argentina and Mexico several functional forms were
estimated. The logarithmic approximation, as well as the linear one, were
found to perform better when the differential in interest rates was used.
Otherwise, the results are similar to the ones presented in the text.
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Estimates of Currency Substitution in Uruguay, 1970-Q1-1982-Q3

Yo Y1 Yy R? SEE H

1063 _0042 0075 0.95 0024 —0090

(0.67) (0.17) (0.10)

8o 61 )
0.00 -0.13 0.98 0.94 0.26 -1.53

(0.00) (0.60) (0.04)

1/ Note:

see Table 1.
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expected change in the exchange rate performs much better than the
proxy given by the current inflation differential. The coefficient of
the lagged term in both equations is highly significant. Nevertheless,
for the model (18) it implies a very long adjustment process, compared
to the one obtained with the model (17), in which about 25 percent of
the observed discrepancy between desired and current quantities is ad-
justed within the current quarter.

The value of the Durbin H-statistic does not reveal the presence of
first order serial autocorrelation in both equations; however, one may
check, in the future, for autocorrelation of a higher order, or of a
different kind. Examination of the residuals, not shown, indicates the
absence of heteroscedasticity in them. The use of ratios and of logarithms
probably took care of this problem if it was present.

In addition to the results shown in Table 4, several other tests were
conducted that seem to indicate that structural changes took place in
Uruguay around 1975 and possibly in some other years. Given the series
of profound reforms that this country has undertaken during the last 10
years, it is very difficult to estimate with precision the timing and
the type of structural changes that have occurred. Consequently, the
results given by our regressions should be considered only as suggestive.
Nevertheless, the available evidence indicates that currency substitution
is empirically important in this country and needs to be taken into account
in the implementation of policies. Additional work would be necessary to
analyze the way in which the different episodes of liberalization and
institutional changes during the last ten years affected the degree of
currency substitution in Uruguay.

d. Some comments on the comparison among countries

The overall picture of the empirical evidence provided in this paper
suggests that CS 1s an important feature of the economies in Argentina,
Mexico and Uruguay, although these countries have experienced CS in
different degrees. 1In comparison with Argentina and Uruguay, the size of
the change in CS, measured by changes in the (F/M+F) ratio, has been
far more rapid in Mexico. This observation supports the view that CS
can become a problem in a very short period of time, even in a country
which has been very stable. 1/

1/ When comparing Mexico with Argentina and Uruguay in terms of CS,
recall that foreign currency deposits in Mexico, as well as in Argentina,
are not divided by residency of the owner. This effect may explain some
differences. '
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Another point of interest is that from the analysis of the three
countries it seems that once the public has moved into dollars, it does
not move out again to any significant degree. 1/ This observation, that
is suggested from the inspection of Charts 1, 2, 4 and 5, seems to
suggest that regaining the confidence of the public tends to be a long
and difficult process. All of these countries face the challenge of
controlling monetary aggregates in the presence of substitution between
domestic and foreign monies. This problem highlights the importance of
the proper definition of money when the country is engaged in a policy
of monetary targeting. An empirical definition of money that includes
foreign-currency deposits, such as (M+F), may appear very appealing,
because movements in this aggregate are likely to exhibit a smoother
path compared to one which considers only domestic money (M). 2/ The
problem is more complicated when money demand functions are estimated
with a definition of money that considers foreign—currency deposits in
the domestic financial system, and the outcome of such estimates is used
to provide the basis for economic policy. 3/ The crucial assumption of
such an exercise is that foreign-currency deposits in the domestic
financial system are not a very good substitute for foreign-currency
deposits held abroad, and this may indeed be a very fragile assumption,
as the evidence of this paper suggests. (See Chart 1 for all the three
countries and Chart 3 for Argentina).

IV. Currency Substitution and Macroeconomic Policy

The phenomenon of CS has recently received much attention because
of the impact of CS on the design and effectiveness of macroeconomic
policies. For example, in a country where the government engages in a
policy of inflationary finance, residents may discount or anticipate the -
future inflation resulting from this policy by reducing their holdings of
domestic money balances, and they may do so by substituting foreign for
domestic money. Such monetary substitution will produce an immediate
deficit in the balance of payments and/or an instantaneous depreciation
of the exchange rate. In any case, the revenue from money creation
(segniorage) will fall, and the base of the inflationary tax will be
reduced, thereby bringing down revenues of the consolidated government
sector (including the central bank) and changing the future path and
composition of revenue. Furthermore, due to these changes the government
deficit may well be larger than before. 4/

1/ As mentioned before some transitory reversals occurred in Argentina
and Uruguay.

2/ This problem is similar, on a different level, to the one faced when
comparing definitions of money with and without interest bearing deposits.

3/ oOrtiz (1983) deals with this problem in a different context.

4/ For a discussion of this issue, see Khan and Ramirez-Rojas (1984).
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On the other hand, a country may benefit from the substitution among
monies when the government is engaged in a stabilization effort that is
credible to the private sector. 1In such a situation, residents may
reduce their demand for foreign money and increase their holdings of
domestic real cash balances. As a result, residents may very well
repatriate foreign money and thus produce a further once-for-all increase
in their domestic money holdings. All of these changes may be reflected
as a surplus (or a reduction in the deficit) in the balance of payments
and/or as an appreciation (reduction in the rate of depreciation) of
the domestic exchange rate. '

In an environment characterized by a high and variable inflation
rate, recurrent devaluations, and a declining demand for domestic real
balances, the authorities may devise certain policies to deal directly
with the problem of CS. 1/ Short of foreign exchange restrictions, one
of the most popular of such policies is to promote foreign-currency
deposits in the domestic financial system. This device is based on the
idea that by reducing the transaction costs and increasing the liquidity
to the depositor, it may diminish, at least in part, the outflow of
foreign currency, and consequently it will reduce pressure on international
reserves or the exchange rate. An additional "advantage™ of such deposits
is that if reserve requirements are imposed on them, then, other things
being equal, the central bank's balance sheet will show an increase in
net foreign assets, 2/ and these deposits with the central bank enable
the central bank to provide additional financing to the rest of the
government sector.

Underlying the promotion of foreign-currency deposits is the
illusion that by keeping foreign money within the boundaries of the home
country, the monetary authorities avoid and offset outflows of hard
currency. Nevertheless, the introduction of foreign-currency deposits
in the domestic financial system does nothing to change the extent of
CS in the system. If, however, foreign—currency deposits are subject to
reserve requirements, then the distribution of foreign money in the
economy has changed. Furthermore, foreign-currency deposits in the
domestic financial system are potentially under more control by the
authorities than deposits located abroad.

1/ The specific types of problems that the domestic financial author-
ities will face due to CS depend on several factors, such as the exchange
rate regime, the existence of capital controls, the type of interest
rate policy, government spending, inflation, and on the behavior of the
demand and supply of domestic money.

2/ Rubli (1981) recognizes this point explicitly. His message, as
well as the one of this paper, is that it is incorrect to record as net
foreign assets the foreign exchange holdings of the central bank arising
from foreign currency liabilities to commercial banks.
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In addition, if the fundamental factors that promoted CS--such as .
the inflationary financing of government expenditure, an inappropriate
interest rate policy, and the general lack of consistency and credibility
of overall economic policy--are not corrected, foreign-currency deposits
as a percentage of total deposits will grow and may themselves become a
destabilizing force within the domestic financial system. The extent of
such a destabilization effect depends in part on the perceptions of the
public about government intervention in the banking system, as well as
government expenditure and financing. 1/

In short, the use of foreign-—currency deposits in the domestic
financial system does nothing to avoid and offset CS. Whether foreign-
currency deposits should be excluded or eliminated from the domestic
financial system is a separate question that depends on what they are ;
used for. If these deposits are used simply as a means to facilitate
international transactions related to trade activities, thereby merely
replacing such deposits held abroad, they do not interfere with the
conduct of monetary policy. 1If, however, they are used as a means to
reduce monetary outflows, the demand for foreign money has increased
relative to the demand for domestic assets, regardless of whether CS
takes the form of foreign money holdings that residents hold abroad or
domestic foreign-currency deposits. The only difference is in the
immediate impact on the balance of payments. 2/

A politically more problematic means of counteracting CS is the use
of interest rate policy. In order to reduce or stop CS, the required .
change in the nominal domestic interest rate usually implies a high

positive ex—-ante real rate, and this effect can produce a substantial

reduction in investment and real output. 3/

The purpose of interest rate policy to reduce CS is to make deposits
denominated in domestic currency a more attractive alternative to holding
foreign currency, as well as to allow individual depositors to hedge
against the future value of the exchange rate. The commercial banks also
require a means of providing themselves with a short-term hedge against

1/ The case of Mexico, where the government expropriated the private
banking system and paid the dollar-denominated deposits in pesos at an
exchange rate lower than the market rate, represents the extreme result of
government intervention.

2/ Foreign-currency deposits normally imply the freedom to withdraw the
amount deposited, in foreign currency, at any time, so that such deposits
always represent a potential outflow.

3/ See Tanzi and Blejer (1982); IMF (1983); and Lanyil and Saracoglu
(1983) for a more complete analysis of these and other issues regarding
interest rate policy.




their foreign currency liabilities. 1/ Such an interest rate policy
requires a monetary contraction, and this may be achieved by the impo-
sition of reserve requirements on domestic deposits of all kinds. 2/

The scope for interest rate policy to reduce CS depends on the con-
sistency and credibility of overall economic policy. If an effective
demand management policy is being maintained, the effect of a change in
interest rate policy--say from one that produces negative real interest
rates to one in which positive real rates are achieved--is to reduce the
extent of CS. Indeed, it may stop CS completely and may even induce domes-
tic residents to move out of foreign money. In addition, the net monetary
contraction via reservz-;équirements both reinforces the credibility
and effectiveness of the demand management stance and reduces the scope
for CS by the private and public sectors. 3/

Other measures that have been proposed to reduce CS include a futures
market for the domestic money and domestic-currency deposits that are
indexed to the exchange rate. Both these proposals are intended to deal
with an essential feature of CS, namely, the uncertainty associated with the
future value of the domestic currency, which tends to produce a decline
in the demand for assets denominated in it. ﬁ/

Perhaps the main advantage of a futures market for foreign exchange
would be to reallocate resources previously devoted to collecting infor-
mation, to some more productive activity, thereby raising the level of
output. 5/ It may be questioned, however, whether a futures market
could stop or reduce CS. A futures market by itself will reduce the
uncertainty about the future exchange rate, but more certain knowledge of

1/ The banks may make loans denominated in foreign currency on the
basis of foreign currency loaned to them, but these would normally be of
longer term than the term of the deposits.

2/ This argument assumes that the central bank does not finance the
government with these funds, or if it does there is a more than propor-
tional reduction in its other lines of credit to the government.

3/ Of course there are other ways to produce a monetary contraction,
for example open market operations. However, the experience of countries
with high and variable inflation rates seems to indicate that this type
of public debt, i.e., bonds, is associated with future inflation, and
consequently it may have a positive effect on CS rather than a negative one,

4/ A necessary condition for regaining confidence in the country's money
is implied by confidence in the government itself; the latter is partly
achieved by a set of consistent and credible economic policies.

5/ At this level of generality the role of the government in the
futures market, as well as the size of the market, and other important
and related issues are not discussed.
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the future value of the exchange rate does not necessarily result in an
increase in the demand for domestic money. In order for a futures market
to have some impact on CS, interest rates on domestic-currency-denominated
deposits must be geared to prices in the futures market so as to eliminate
unexploited profit opportunities. 1In addition, reserve requirements on
such deposits are desirable as a means to ensure a net monetary absorption.
It is important to note that when an active interest rate policy is
implemented together with a futures market for domestic currency, the
resulting domestic interest rates, both nominal and real, are likely

to be lower than the ones achieved with an interest rate policy alone;
this result arises because a futures market reduces uncertainty with
respect to the future exchange rate,

The use of domestic-currency-denominated deposits indexed to the
exchange rate (DE) is similar to the use of the interest rate policy on
domestic deposits discussed before, and shares a characteristic of a
futures market. 1/ However, there are significant differences among DE
deposits and the other instruments. The total yield associated with the
DE deposits should be at least equal to the interest rate paid on foreign
money plus the percentage associated with changes in the exchange rate. 2/
This yield is likely to be smaller than the interest rates paid on domestic-
currency deposits under a policy designed to combat CS through manipulation
of such rates, the reason being the reduction in uncertainty associated
with movements in the exchange rate. Funds placed in DE deposits will be
lent by commercial banks at terms that are the same as those at which
they are deposited, plus a commission. Alternatively, the banks will
hedge their DE deposits by purchasing foreign currency. 3/

In summary, to halt the process of CS-——to prevent further increases
in, or to reduce, the existing level of foreign currency holdings--three
requirements must be met. First, the expected return on domestic financial
instruments has to be increased. Second, to accomplish a rise in this
return, a net monetary contraction is required. Finally, overall demand
management policies must be consistent and credible. Failure to meet any
of these requirements will seriously hamper any attempt to counteract CS.

1/ The proposal for the use of the DE assumes that the exchange rate is
freely floating or with a very limited intervention.

2/ Two caveats are necessary here: (1) risk considerations may affect
the rate paid on DE; and, (2) the transaction costs associated with send-
ing money out of the country may also affect the rate paid on DE.

é] Note that if the public and the commercial banks perceive the over-
all economic policy of the government as consistent and credible, then
the private sector may not engage in CS. However, credibility is a scarce
resource in a country in which the government is trying to stabilize. 1In
other words, credibility takes time to build.
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V. Summary and Conclusions

The subject of study of this paper was the phenomenon of currency
substitution, defined as the demand for foreign fiat money by domestic
residents of a country. In particular, the asymmetrical nature of this
process in three Latin American countries namely, Argentina, Mexico, and
Uruguay, was theoretically and empirically analyzed.

The theoretical determinants of asymmetrical currency substitution
were discussed within the framework of a simple model that highlighted
the importance of the expectations of exchange rate movements in the
individuals' desired composition of financial wealth between holdings of
domestic and foreign money. A review of empirical evidence presented in
previous research confirmed the importance of currency substitution in
the countries under consideration. The empirical evidence provided in
this paper included a graphical exposition of some of the magnitudes
involved in the currency substitution phenomenon for Argentina, Mexico
and Uruguay. The statistical analysis confirmed the importance of the
expected change in the exchange rate (for which proxy measures were
developed) in the behavior of currency substitution in all three countries.
Of special interest were the speed at which this process takes place and
the apparent irreversibility of currency substitution in all of the
countries under study.

A discussion of policies directed towards counteracting CS considered
several devices that have been attempted. It was concluded that any set
of policies to stem CS must be credible and must involve both a net
monetary contraction and an increase in the expected real return of the
- domestic money. On this last point, the role of domestic interest rates,
as a means of increasing the relative cost of foreign money, was highlighted.

In view of the increasing trend of currency substitution in countries
such as Argentina, Mexico and Uruguay, the search for appropriate economic
policies to deal with this problem is an urgent one, and to this end there
is great need for further research in this area. There are several
directions that such research could take. First, there is need for a
more detailed analysis of how an economy operates in the presence of
widespread currency substitution. Specifically, the relationship between
monetary and exchange rate policies requires further study. Second,
additional efforts at data collection are necessary. Third, methods for
estimating the statistical relationship between currency substitution and
other economic variables would be refined, in part by using additional
data; the latter should also make it possible to construct a better
empirical measure of the expected change in the exchange rate than the
ones used in this paper. For example, the use of prior information could
play an important role in improved estimation techniques, especially in
the case of Uruguay, given the series of economic reforms that this
country experienced in the last 10 years. Finally, the presence of
currency substitution provides a new variant to the question of whether
monetary policy should be geared to a target rate of growth of a monetary
aggregate or to rules related to interest rates and exchange rates.
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Appendix on Data Sources

Data on domestic and foreign deposits for Argentina, Mexico
and Uruguay, were obtained from the respective Central Banks. Data on
prices were obtained from various issues of the International Financial
Statistics. Deposits in U.S. Banks by Non-Bank Foreigners of Argentina,
Mexico and Uruguay were obtained from various issues of the Treasury
Bulletin of the U.S. Treasury Department.
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