










where id and if 
are defined as one plus the domestic and foreign interest

rates and Ee the expected change in the exchange rate. Free trade and 

capital mobility results in the equalization o f factor prices and per 

capita income across countries (see Mundell (1957) and Samuelson (1965)).

Thus, 

(3) 

where Yd and Y f denote the logarithm of the domestic and foreign real 

income, respectively, and Nd and N f the logarithm of the domestic and 

foreign population endowments, respectively. 

The theoretical basis for the analysis within the model is the 

classical demand- for-money theory. The classical model is not reviewed 

here in detail since good summaries of both theory and empirical evidence 

are available in the literature (see for example Laidler (1977)). One 

assumption of the classical demand-for-money theory worth noting, 

however, is that real activity is viewed largely as exogenous (see Fisher 

(1911)): Alternatively stated, the classical demand-for-money theory 

assumes the natural rate hypothesis. Although restrictive, this 

assumption allows one to focus on the specific effects of monetary policy 

on the exchange rate. 

Throughout the paper, the world supply of a given money is assumed to 

be noninterest-bearing and to be under the control of the relevant 

t h . . 2 mone ary aut orities. In addition, it is assumed that the money issued 

by the monetary authorities of the small country is used only by domestic 

residents, while in fact the money issued by monetary authorities may be 

used worldwide. Initially, only two countries are assumed. The rest of 

the world demand for real balances is expressed as: 
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(4) 

w where L denotes the logarithm demand far real balances, a the income 

elasticity of demand far real balances, b the interest rate seroi­

elasticity of demand for real balances. 

Residents of the small open economy can transact either in domestic 

ar foreign money. In arder to allow for switching among the different 

roonies by the local residents, their allocations of real balances among 

the two monies is characterized as follows: 

Ld 

-
L

d 
= od - a(l - ex) (i

d
- if) (5) d 

Ld 

-
Ld 

= o f + a a(id
- if) (6) 

f 

d where L , the log of real balances, is assumed to have the same functional 

W d d forro as L .  Ld and Lf denote log of the amount of real balances held in the

forro of the domestic and foreign money, respectively. od and o f are 

parameters denoting the efficiency of the domestic and foreign money in 

the production of real balances. a denotes the elasticity of substitution 

between domestic and foreign monies, a and (1 - a) the share of domestic 

and foreign monies in the production of real balances. 

The domestic demand far real balances held in the form of each of the 

two currencies can be expressed as: 

bi - (b - a)(i - i) 
f d f 
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Worldwicte equilibrium requires the equality of the world demand for 

( 4 d 7) • h h ld 1 • 3
the two real monies equations an w1t t e  wor money supp ies. 

Substracting one equilibrium condition from the other and substituting 

equations 1, 2 and 3 yields the following expression for the exchange 

rate: 

e = [a(Nf - Nd) - ld
] + (Md - Mf ) + oEe

(1 + o) 
(9) 

where Md and M f denote the logarithm the worl d supply of the domestic and 

foreign monies, respectively. 

Solution to the Market Clearing Exchange Rate Under Imperfect 

Information 

Prior to considering the formation of expectations, it is first 

necessary to specify the process generating the growth of the different 

monies Mf and Md. In what follows it is posited that MW and M
d are a

function of a constant growth rate'(assumed to be zero for simplicity), 

and of random terms m f and m d respectively. Thus,
, 

Md Md d
(10) = m t t-1

M f f f 
(11) - Mt-1

= m t

where md and mf are normally distributed white noise processes with

d • 2 d 2 • 1 zero mean an constant var1ances od an ºf' respective y.

To model the functioning of the economy under imperfect information, 

it is a convenient abstraction to think that economic activity in the 

economy occurs in a continuum of physically and informationally separated 

market locations. It is assumed that information flows instantaneously 

across the agents within any location, but it is propagated to the rest of 
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the economy with a one period lag. In this set up, unexploited profits 

opportunities will not exist when there is only one price far each 

location. But prices may differ across locations. 

The spot exchange rate is viewed here as resul ting from the 

optimizing behavior of the household under imperf�ct information. The 

formation of expectations is assumed to be rational in the sense of Muth 

(1961). Given current available information, participants in each market 

use the structure of the economy, which is known to every one, to form the 

operational forecast of the exchange rate. Furthermore, actions based on 

these forecasts generate the assumed structure. We assume that in any 

location, z, at time t, agents demand and supply of foreign exchange, 

results in the following exchange rate: 

K + (Hd - M f ) + aE[eJit(z)]
et (z) =

(1 + a) 

d f 
- (E (z) - e (z)

(12) 

where K denotes a parameter describing the effect changes in the relative 

demand for the two monies in the exchange rate. 

d f t (z) ande (z) denote stochastic components specific to market z. 

These shocks are assumed to be generated by a white noise process with 

zero mean and constant variances oc� and ac! respectively. E is the 

expectation operator and It(z) the information set.

5 The equilibrium values of exchange rates can be shown to be 

In turn, an aggregatP spot price index, et, can be calculated as a

(geometric, unweighted) average of the spot price where the relative 
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d fdistrubance terms Et(z) and Et(z), are averaged out in determining et.

O 1 f 
• • 15 • h t �1d d M f wh1'ch arene resu t or et in equation is ta rt-l an t-l' 

(14) 

contained in the information set, It(z), have a proportional effect on

the exchange rate, that is, the same resultas the standard monetary 

approach to exchange rate. The exchange rate, however, is also affected 

by concurrent events which the market has not anticipated. But, since 

market particpants do not have separate observation of et(z) nor of the

aggregate index et, they cannot separate the impact of an increase in

the money supplies (m�, rn!) from the impact of other excess dernand 

shifts (E:(z), E!(z)). Unanticipated effects will lead to currency 

switching (i.e., currency substitution). Hence, 

(m;, E�(z)) enter with an equal magnitude and opposite sign coefficient in 

equation 15. This coefficient equals unity under the following two 

conditions: First, when the only source of exchange rate uncertainty is 

dueto the domestic monetary policy (8
1 

= 1); the other, when there is no

substitution between the two currencies (o = o). That is on whether 

domestic residents hold only the domestic currency. Thus if both monies 

contribute to the exchange rate variance, it follows that, 1 < 8 < O, in 
i 

which case only if there is no substitution across currencies (o= O) will 

the coefficient for the innovation in the money supply be unity. 

Alternatively stated, a coefficient different than unity can be 

interpreted as evidence favoring the curcency substitution model over the 

standard monetary approach to the exchange rate. 
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A World of More Than Two Countries 

The theoretical analysis in the previous pages is now extended to the 

case where more than two countries exist. A large economy is assumed to 

exist, say, the U.S. and its residents, is assumed to transact only in 

U.S. dollars. Far the rest of the world it is assumed that residents of 

each country, if they choose to, can transact in the local currency as 

well as the U.S. dollar. Furthermore, each of the countries is assumed to 

be srnall relative to the world and U.S. econornies. 

If each of the non-U.S. countries is small as assurned, one can 

neglect the effect of changes in the relative price of each currency vis­

�-vis the U.S. dallar in the deterrnination of worldwide demand far U.S. 

dollars. Thus, world wide equilibrium may still be adequately represented 

by equation 4. Thus, in turn, the previous section analysis of the 

exchange rate determination is still applicable.
6 

However, it must be 

noted that the variable M
f 

in equation 12 denotes the world money supply

of dollars--not the U. S. money supply. The difference between M
f and USMl

is due to the net importation of dollars by the rest of the world. The 

argument here is analogous to the fixed-exchange-rate monetary approach 

to the balance of payments, the one difference being that the local monies 

are no longer substitutes in supplies (i.e., the currencies are no longer 

convertible). However, even though the currencies are nonconvertible, 

they are substitutes in demand and people use them in local transactions. 

Thus, rather than being registered as an official settlements balance, the 

importation of money is now recorded as a private capital flow. 

This analysis suggests that in the case of rational expectations in 

the fixed-exchange-rate monetary approach to the balance of payments, 
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unanticipated changes in the quantity of money circulating the U. S. 

economy will rnirror the stochastic shock specific to the U.S. economy 

t(US). Therefore unanticipated changes in the U.S. money supply will have 

no effect on the exchange rate between the small open economy rnoney and 

the U.S. dallar. Alternatively stated, it is the unanticipated change in 

the world supply of dollars, and not the unanticipated changes in the U.S. 

money supply, which will influence the exchange rate. In contrast, the 

standard rnonetary approach to exchange rate assumes that local residents 

hold only the local currency, in which case the world supply of the 

currency equals the domestic supply, andas a result, predicts a negative 

relationship between the exchange rate and the U.S. money supply. As a 

result, the relationship between the small open economy exchange and the 

U. S. money supply can be used to descr iminate between the currency 

substitution hypothesis and the zero substitution hypothesis implicit in 

the monetary approach to exchange rates. 

Empirical Investigation: The Case of The Dominican Republic 

Officially, since the creation of its central bank in 1948, the 

Dominican Republic has maintained a one-to-one parity with the U. S. 

dallar. However, since the 1960s, the Dominican monetary authorities have 

pursued a dual exchange rate system whereby the Central Bank provides 

foreign exchange at the official parity rate to activities deemed 

important to the economic development plans of the country. Importation 

of all other goods and services (as well as prívate capital flows) are 

allowed as long as importers provide their own foreign exchange. 
7 

Largely, as a result of this policy, the Dominican Republic has 

simultaneously experienced fluctuations in the black market exchange 
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rate, as well as in the balance of payments. The dual exchange rate 

policy has resulted in a weakening of the economy balance of payments 

adjustment mechanism to excessive domestic creation8 while simultaneously

strengthening the role of the black market as an equilibriating mechanism 

to excessive domestic credit creation. 

The Dominican authorities have not attempted to directly regulate 

the black market, nor have they altered the official rate. In this . 

regard, the Dominican experience has been different from that of a 

crawling peg or managed_ float experienced by many countries during the 

9 last decade. Even though in principle illegal, the black market has been 

allowed to operate freely in arder to alleviate the pressures on the 

Central Bank. Furthermore, the market has been officially renamed the 

"parallel market" in arder to eliminate the connotation implicit in the 

10old name. 

There are several institutional features of the parallel market 

worth not ing. First, since there are no "official" exchange rate 

locations, the rnarket has produced its own conveniently located houses of 

exchanges. Secondly, since there are no restrictions to entry, individual 

transactors can be found in majar tourist spots, outside hotels, banks and 

other centrally located places. Third, the exchange price is subject to 

negotiation and as a result, the price may differ not only across 

locations but also across transactions in a given location. Finally, 

largely as a result of the foreign exchange parallel market, the central 

bank has been able to collect daily information from the majar foreign 

h d l  h . .  11 exc ange ea ers on t e average transaction price. The institutional

feature of the Dominican Republic money and capital markets that deserves 
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attention is the lack of well-developed futures and domestic capital 

markets. The lack of a well-organized future and bond 12 market eliminates 

the availability of forward exchange rate data. 

Interestingly, many of the instituional features of the Dominican 

Republic resemble closely the ones assumed in the theoretical model, such 

as: the informationally separated markets (i.e., the index z), the lack 

of a forward foreign exchange and the unweighted market index for the 

exchange rate. 

Sorne Caveats on the Empirical lmplementation of the Theoretical Model 

Toe exogeneity of the Dominican Republic and its effect on exchange 

rate remains an important issue. While not the only definí tion of 

causality, in what follows the cross-correlation between the prewhitened 

residuals, of estimated ARIMA models for the money supply and exchange 

late reported in Table 3 are utilized to examine the causal relationship 

between the Dominican money supply and the exchange rate. Haugh (1972) 

has shown that the asymptotic distribution of cross-correlations of the 

true innovations of the respective series. In particular the sample 

cross-correlation are asymptotically normal and independent across lags 

with mean zero and varianc.\N-1 K 1) -l fer lag K and N observation. In the 

data the cross correlation between the DRMl residuals and the e residuals 

are fairly small far the proceeding month and approximately two standard 

deviation for the subsequent month. Durbin (1970) has shown that the 

sample cross-correlations of ARIMA residuals at negative lags no longer 

have the same destribution as would cross-correlation of true ARIMA 

innovations, essentially because of dependence between the ARIMA 
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parameter estimates and the cross-correlation estimates. The 

implication, as pointed out by Pierce (1977), Haugh and Pierce (1977) and 

Sims ( 1977) is that the standard error far the negative lag cross­

corrleation may be less than (N-IKI)-½. One must therefore be cautious 

about accepting the hypothesis of one way causation from DRMl to e when 

the alternative is two way causation on the basis of ARIMA cross­

correlation alone. However, given the basic premise that predictive 

power, if present, is likely to be strongest at low lags, and that over 

the sample period e is much more predictable from DRMl than DRMl from e 

there seems to be a strong case for rejecting the hypothesis of no 

relation to causality running at least from DRfl to e. Furthermore, the 

magnitude of the Box-Pierce statistics adjusted for downward bias·, s�•:, is 

below its expected value far the twelve leads under the null hypothesis of 

no auto correlation with a P-value of .442. 

The empirical implementation of the model implicitly assumes that 

relative purchasing power and factor price equalization hold, as well as 

the same income elasticity of demand far real balances across countries. 

The validity of these assumptions were not investigated empirically dueto 

the lack of reliable monthly data. 

Finally, the derivation of the equilibrium value of the exchange rate 

(equation 14) assumes a very simple money supply process far the Dominican 

Republic. To the extent that the actual money process differs from the 

one assumed in the text, the anticipated component of the exchange rate 

equation has to be modified accordingly. However, the coefficient of the 

unanticipated component remains unchanged. It is this coefficient far 

which most of the empirical analysis focuses. 
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Estimation Procedures 

In order to develop sorne time series estimates of the effects of th� 

different monies in the exchange rate, the model developed above is

restated in econometric form. A model that describes such dynamic 

response is sometimes cal led a transfer function model. Following Bax and 

Jenkins (1970), the transfer function noise model may be written as: 

d f 8u (L ) 
et

= v(L) mt + v2(L) mt + � (L) v t u 
(15) 

where v.(L), � (L), 8 (L) are finite polynomials in the lag operator,
l. u u 

where it is assumed that the input variables have been differenced to

induce stationarit,y and where vt is assumed to be a white noise process.

The weights, vio . . . v iZ are called the impulse response functions

associated with input "i" and describe the deviation in the exchange rate 

resulting from a ene unit deviation in the input m. at 
l. 

time t. The summation 

E. v.1 = g.
l. J. 1 

J=O 

(16) 

is called the steady state gain associated with input i and denotes the 

change in the equilibrium level of the exchange rate resulting from a one 

unit change in the level at which the output variable is fixed. 

When there is a single input, mt' Box and Jenkins suggest estim­

ating impulse response weights in the following manner: find a linear 

filter �1(�) 8�
1 (1) such that

(15) 

is approximately white noise. Apply the same filter to the output 
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variable to obtain 

then the original model may be written as: 

et = vl(L) ª1t + tt 

Let pae(k) denote the correlation between ªl,t-k and et.

(16) 

(17) 

Then the 

impulse response function is related to the cross correlation function 

by 

(18) 

where o a and 
8 

denote the standard deviation of a and e respectively.

The impulse response function is estimated by 

Pae(k) 
= --'--- (19) 

where pa$(k) is an estímate of paB(k) and Sa and s
8 

are estimates of ªa and

ªB respectively.

The Data 

The data in this study come from a variety of sources reporting 

monthly time series P.stimates from June 1969 to March 1979. The data on 

the exchange rate and money supply for Dominican Republic were made 

available by the Dominican Republic Central Bank. The data on the U.S. 

money supply, US 11, were attained from the Federal Reserve Bulletin 

monthly bulletin. 

The Univariable ARI � Models for the Different Variables 

The first step in carrying out the empirical analysis is the 

identificatio aud estimation of the univariate arima models for the 

different variables. The autocorrelation function is the data analysis 
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tool employed far the identification of the univariate ARH1A models. 

Table 2 shows the estimated autocorrelation function for the different 

series. The autocorrelation function strongly suggest a model of 

mul tiplicative form with one ordinary and one seasonal parameter. 

Diagnostic checks for model adequacy include "overfitting" with 

additional parameters as well as testing for autocorrelations at 

particular lags as well as the Q>': statistic for the joint significance of 

the autocorrelation of residuals suggested by Lung and Box (1976). The 

estimated ARIHA rnodels are shown in Table 3. The U. S. rnoney supply 

appears to be adequately represented by an ordinary moving average 

parameter anda seasonal rnoving parameter. In turn, the Dominican money 

supply is represented by a seasonal moving average parameter while the 

exchange rate is represented by a slightly more complicated model, a 

seasonal autoregress ive parameter and a second order moving average 

parameter. The models shown in Table 3 perform reasonably well in 

removing serial correlations from the respective series. For each 

equation, no single autocorrelation exceeded the two standard error 

limit, and the Q�',(12) is below the expected value under the null 

hypothesis of no autocorrelations. 
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The Cross-correlation Function 

The cross-correlation function between the exchange rates and the 

two money series is the data analysis taol emplayed here for the identifi­

cation af the transfer function model. Table 4 shows the estimated crass­

correlation between the input and forcing variables. The mast striking 

feature of these cross-correlation functions between the USMl and the 

exchange rate is the apparent lack of relationship between the two series. 

The cross-correlation between the exchange rate and DRMl suggest that at 

most, a contemporaneous anda one month lag relationship. 

The estimated cross-correlation function suggests that the impulse 

response function for DRMl may be adequately represented by two 

coefficients, a contemporaneous and a one month lag coefficient. 

Similarly, the cross -corre lation suggests that the impulse response 

function for USMl may be adequately represented, at most, by a 

contemporaneous coefficient. 

The Transfer Function Model 

Three transfer function models are reported in Table 5. Upan 

inspection of the model reported in the first column, it is apparent that 

the coefficient far the USMl is imprecisely measured. The second madel 

estimates canstraints the USMl caefficient to be equal to zera. The 

validity of the restriction imposed in the second model can be tested by 

examining the ratio of the lag likelihood functian of the canstrained 

t. h . d . 13 equa ion to t e  unconstraine equatian. It leads us to accept the

second madel over the first one. Alternatively stated, no significant 

relationship bet�een the U.S. money supply and the Dominican exchange rate 

was found. This result is consistent with the currency substitution 
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hypothesis, 
14 

which explicitly distinguishes between the U.S. rnoney 

supply and the world supply of rnoney, for which a negative relationship is 

d. d 15 pre icte The resul t does not support the negative relationship

predicted by the nonsubstitution models which equate the USll with the 

world money supply. 

Transfer functions reported in the second and third column of Table 5 

differ only in that the third rnodel contrains the contemporaneous 

par ame ter to be equal to zero. The rationale for constraining the 

contemporaneous coefficient to equal zero is that it is less than two 

standard errors away from zero. However, neither the negative 

contemporaneous coefficient nor the zero contemporaneous effect for the 

innovations in the Dorninican money supply in the estimated equations are 

inconsistent with the currency substitution model developed in this 

paper. A necessary condition for either of these results to obtain is a

high elastici ty of substitution 
16 

in which case the contemporaneous 

coefficient simplifies to 

( 20) 

A second necessary condition for a negative or zero coefficient is 

readily apparent from equation 20. It is that the contribution of the 

U.S. dallar to the exchange rate variance, a
2

, be greater than that of the 

D 
. . B 17 ominican peso, 

2
. 

The validity of the restriction irnposed on the equation reported in 

the third column of Table 5 can be tested by examining the ratio of the 

log-likelihood function of the constrained equation to the unconstrained 
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equation reported in the second column of Table 5. Since the ratio of the 

log likelihood function has a P-value of .645, it seems fairly safe to 

impose the restrictions that the contemporaneous coefficient of DRMl is 

equal to zero and thus choose the model reported in the last column as the 

final model. 

The final estimated transfer function model reported in Table 5

performs quite well by conventional standards. Diagnostic checks on model 

adequacy include the Q>\- statistic for autocorrelation of residuals as well 

as the s1, statistic for cross correlation of residuals suggested by Haugh 

(1976). None of the individual cross-correlation between residual and 

forcing variable exceeded two standard errors and the S*(12) corresponds 

to a P-value of . 400. Also, no single autocorrelation of residual 

exceeded two standard errors and the Q*(12) corresponds to a P-value of 

.674. 

The estimated impulse response function far the Dominican Republic 

money supply variable has a positive one-month lag effect on the exchange 

rate, resulting in a positive steady state gain. The response coefficient 

is more than two standard errors away from unity, and also more than two 

18 
standard errors away from zero. 

The empirical results suggest that the innovatíons on the Dominícan 

Republic money supply have a smaller than unity effect on the exchange 

rate. This result can be interpreted as evidence against the standard 

monetary approach to exchange rates (i.e., zero elasticity of 

substitutions case). The lack of feedback effects between the exchange 

rate and money supply can also be ínterpreted as evidence against the 

managed float hypothesis. The results are consistent only with the 

-19-



.. 

crawling peg and currency substitution hypothesis. However, given the 

estimated coefficient on the U.S. money supply, the overall results are 

consistent only with the currency substitutions hypothesis. 

A high elasticity of substitution has severa! interesting 

irnplications for Dominican monetary policy. It suggests that even though 

the domestic rnonetary authorities control the supply of Dominican money,. 

they do not control the quantity of money, inclusive of U.S. dollars, 

circulating in the economy. In short, the quantity of money circulating in 

the economy is endogenously determined. 

Summary and Conclusions 

The purpose of this study has been to develop and estímate an 

exchange rate model that accounts for currency substitution. 

The theoretical framework can be used to analyze the effects of 

monetary policy on exchange rates. For example it shows that anticipated 

increases in the world supplies of the two monies will have a 

proportionate effect on exchange rates. Unanticipated increases in the 

world supplied of the two monies ha.ve a less than proportionate effect on 

the exchange rate. Finally, if a currency is used by residents of other 

countries for transaction purposes as well as their domestic currency 

(i.e., there is currency substitutions), one would not expect the domestic 

money supply of the international currency to be systematically related to 

the exchange rate. 

In contrast the standard monetary approach to exchange rates or to 

the crawling peg, which assumes that residents of a given country hold 

only the domestic money (i.e., the world supply of the domestic money is 

the quantity of money circulating the dornestic economy), predicts a
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negative relationship between the exchange rate and the foreign money. In 

the case of the monetary approach to the balance of payments, the effect 

of unanticipated increase in the foreign money supply on the exchange rate 

is expected to be proportional. 

Monthly data spanníng the period from June 1969 to March 1979 were 

used to study the effects of the U.S. and Dominican Republíc money 

supplies on the Dominican black or parallel market exchange rate. The 

model was estirnated using the methodology developed by Box and 

Jenkins (1970). 

The predictions of the model regardíng the sign and magnitude of the 

different pararneters appear to be sustained by the data. Overall, the 

theoretícal framework is consístent with the sample information. The 

empírical results are consístent wíth the currency substitution 

hypothesis. In particular, the relationship between innovatíons in the 

Domínican money supply is positive, more than two standard errors away 

from zero and unity--as predícted by the currency substitution model, as 

opposed to the unit coeffícíent predicted by the standard monetary 

approach to exchange rates of zero substítutions across curríencies. In 

additíon, the results fail to uncover any relationship between the U.S. 

money supply and the exchange rate. Again this result is consistent with 

the currency substitutíon hypothesís which distinguishes between the 

world supply of U.S. dollars and the U.S. money supply, as opposed to the 

nonsubstituions hypothesis which assumes the two measures of dallar 

denomínated money to be the same, andas a consequence predícts a negative 

relationship between the U.S. money supply and the exchange rate. 
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Due to the structure of the model, there was no direct measure of the 

elasticity of substitution. The estimated coefficients are consistent 

with a high degree of substitutability. This has profound implications 

for the monetary policies pursued by the Dominican authorities. The high 

degree of substitutability suggests that the Dominican Republic cannot be 

insulated from the U. S. inflation and that even though the domes tic 

authorities control the quantity of domestic money, they cannot control 

the amount of money (domes tic plus foreign) circulating the economy. 

Thus, it is entirely possible that the actions of the domestic monetary 

authorities are being completely offset by the actions of the prívate 

sector. Any attempts to regulate the Dominican money supply will only 

reduce the credit creation ability of domestic financia! institutions. 

Furthermore, the distortion induced by these actions will only serve to 

misallocate resources. 
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FOOT OTES 

1. Implicit in this framework is the assumption of incomplete future
markets as we 11 as the lack o f a we 11-deve loped bonds market.
Therefore, in this setup estimates of a forward exchange rate are not
available.

2. "Money'' is defined in this paper rather narrowly to be the medium of
exchange: coins and currency or checking account for making payments
to third parties. As such, our analysis does not take into account
the substitutability between money and near monies. This assumption
precludes consideration of sorne important issues in economics. One
is regarding the appropriate definitions of money, an issue that has
a long history in economics as reflected in the banking
school/currency school controversy of the last century. Another
issue is whether the liabilities of financial intermediaries are
such close substitutes far money that monetary policy may be
substantially offset through substitutions of currency and bank
deposits, or any other financial claims backed by a fractional
reserve system--in short, whether the money supply is indogenous or
exogenous. However, irrespective of the substitutability between
monies and near monies, the quantity of narrowly defined money will
be exogenous to the small open economy and it is this aggregate that
will be of interest since they will be using the foreign currency as
a substitute far transactions purposes. The use of narrowly defined
money far the small open economy is justified by the effective
regulation interest .rate by the domestic monetary authorities, which
amounts to holding constant the relative price of money in terms of
near monies, thus, no substitution effects are generated among
domestic aggregates.

3. atice that the assumption of a small open economy allows one to
neglect the impact of the small open economy demand far foreign money
(equation 8) in the world demand for the foreign money (equation 4).

4. Alternatively, one could argue as Cukierman and Wachtel (1979) do,
that the price differences across markets reflect the possession of
heterogeneous information set by individuals, where the amount of
information in a set directly depends on the frequency of
transactions by market participants.

5. See the appendix far a formal derivation.

6. Since the derivation of the equilibrium exchange rate explicitly
accounts far the U.S. dallar substitution effects, this
characterization of the wor ld demand for U. S. dollars amount to
neglecting the impact rest of the world substitution effects on the
U.S. price level. The magnitude of this effect remains an empirical
issue. However, since no attempt is made to estímate the effect of
the world supply of dollars on exchange rates, this assumption does
not directly affect the empirical analysis performed in this paper.



7. Among others, these include imports of "necessity" items such as
certain staple foods, and raw rnaterials for the import substitution
industries, industrial machinery and equipment, excepting those
protected by the import substitution policies.

8. Reviews of the empirical evidence on the monetary approach to the
balance of payments are found in Magee (1976), Johnson (1977), and
Whitman (1975). They present cornprehensive reviews of the recent
contributions to the monetary approach literature.

9. For an analysis of the monetary approach to the crawling peg see
Blejer and Leiderrnan (1981).

10. The parallel market majar sources of foreign exchange are:
remittance of Dominicans residing abroad (mostly New York),
nontraditional exports, foreign investments not registered at the
Central Bank (these in turn do not qualify to exchange pesos fer
dollars at the official rate where the capital is repatriated)
overvaluation of imports far which the central bank provides foreign
exchange, and undervaluation of traditional exports who are supposed
to turn foreign exchange they generate over to the central bank at
the official rate. The volurne of transaction in the parallel market
has been estimated around 1 to 1.5 millions of dollars annually,
roughly 25% of the Dominican GNP.

11. The ability of the central bank to collect the information has been
largely due to the policy of not regulating the parallel market. In
fact, the system has worked so well that dealers voluntarily call the
central bank daily to inform the average transaction price. Fer
obvious tax reasons, no information is provided on the volume
transacted.

12. In genera.!, people do not voluntarily acquire government bonds.
Usually, they are acquired when the government declares sorne
property prívate property a public utility and pays a fraction of the
purchase price in government bonds which are redeemed at maturity ar
during yearly lotteries held to redeem a fraction of the outstanding
debt.

13. The ratio of the log likelihood function is given by:

where e denotes the standard error of the constrained model and oa 

denotes the standard error of the unconstrained model. The 

quantity -2 ln A has a x
2 distribution in large samples with degrees

of freedoms equal to the number of restrictions. The high value of A 
(i.e., A=l) leads one to accept the second equation as the final 
model. 
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14. Currency substitution is only one necessary condition: in addition,
far this result to hold, the magnitude elasticity of substitution,
must be fairly high.

15. No attempt to measure the world money supply of dol lars was made due
to the lack of available reliable data .

16. The high degree of substitution is also quite possible since there is
essentially no inconvenience in transacting in U.S. dollars. (The
denominations of the �ominican currency are the same as thase af the
U.S. dallar.) The U.S. dollar provides a very convenient vehicle to
avoid the differential inflation tax imposed by the gradual and
steady depreciation (30% cumulative) experienced by the Dominican
peso in the last twenty years.

17. This result is nat entirely implausible if one considers that the fit
of the DRMl is much better than USMl. This resul t is cansistent with
the larger degree of uncertainty regarding the supply of dallars
(i.e., 6

2 
> 8

1
). Finally, the deteriaratian of the peso against the

dallar is explained by the higher (and more predictable) average
growth rate of the Dominican Republic money supply.

18. In the theoretical section it is argued that the lang-run effect of
DRMl on the exchange rate should equal unity. Nevertheless, the
estimated gain is significantly smaller than unity. It is possible
that the sample size <loes not allow one to accurately measure the
long-run gain.



TABLE 1 

Crosscorrelation Between the Prewhitened 

Values of e and DRMl 

• 

Lead 12 .053 
11 

11 -.106 
11 

10 .013 

9 -.040 
8 .026 

7 -.203 
6 -.023 

5 .110 
4 .202 

3 -.063 

2 - .113
1 .080

Concurrent o -.201 
Lag 1 .189 

2 -.075 

3 .180 
4 -.022 
5 .057 
6 .074 
7 .193 
8 .079 

., 9 -.062 
10 .145 
11 - .011

12 .068

Standard Error .098 
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Lag 1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 

TABLE 2 

Autocorrelations of the Double Differences 
of Logs of USMl, DRMl ande 

vv12USM1 vv 12omn

-.12 -.12 
-.09 .07 

.06 -.08 
-.17 -.02 

.03 - .11

.07 -.02 
-.09 .15 

.11 .03 

.15 -.02 

.07 -.03 

. 15 .14 
-.37 -.36 

Standard Error .10 .10 

vv12e

-.09 
-.01 
-.11 

.19 

.06 

.01 

.06 
-.21 

.03 
-.04 

.07 
-.27 

.10 

NOTE: V denotes the first difference operator Vx 
= xt - xt-l .
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TABLE 3 

Univariate ARIMA models far the Different 
Time Series far the Feriad Including 

June 1969 to March 1979 

Constant 
Term 

Moving Average 
Parameters 

ª1 

ª2 

Seasonal Moving 
Average Parameter 

812

VV12 In USMl

Suppressed 

.172 
(.098) 

.706 
(.089) 

Seasonal Autoregressive 
Parameters 

<fi12 

Q(l2) 8. 28

d.f. (10)

P-value .655 

Summary Statistics 

Adjusted R2 .229 

F 16. 6

d.f. (2,103) 

Standard Error 
of Regression .00708 

VV1 2 
In DRMl

Suppressed 

.884 
(.0447) 

7.53 

(11) 

.767 

.385 

66.7 

(1,104) 

.0392 

VV In e 

Suppressed 

Suppressed 

.184 
(. 101) 

-.742 

(. 104) 

9.14 

(10) 

.593 

.190 

13.3 

(2,103) 

.00921 

NOTE: Standard errors in parenthesis below parometers estimates 
V denotes the first differences operator VX

t 
= X

t 
- X

t
-ld.f. denotes the degrees of freedom 



TABLE 4 

Estimated Crosscorrelation Functions Between 
The Exchange Rate and the Money Variables 

• 

ílíl In USMl ílíl In DRMl 

Lead 12 -.022 -.011 
11 .012 .022 
10 -.123 -.024 
9 .109 -. 051
8 .051 -.043
7 -.060 -.158
6 -.259 -.011
5 -.032 .048 
4 .065 .178 
3 -.007 .019 
2 -.045 -.214 
1 .044 .139 
o -.049 -.118
1 .055 .223
2 -.046 -.125 
3 - . 015 .071 
4 -.057 -.034 
5 .097 .060 
6 -.076 .052 
7 -.038 .046 
8 .042 .003 
9 -.036 -.026 

10 - . 011 -.066 
11 -.055 .038 
12 -.086 .070 

Standard Error .098 .098 



TABLE 5 
Transfer Function t!odel 

Constant Term Suppressed 

vv In DRMl 

(¡,)10 -.0344 
" 

(.0194) 

(¡,)11 
- . 0611
(.0196)

Gain .0268 
(.0195) 

s�':-(12) 

d.f. 10.6 
(9) 

P-value .409 

vv12 In USMl

(¡,)20 -.0495 
(.125) 

Gain -.0495 

S*(l2) 8.88 

" d.f. (9) 

P-value .544 

Noise Model 

ª2 .281 
(.107) 

Seasonal Autoregressive 
Noise Parameter 

-.607 
(.125) 

Summary Statistics 

Adjusted R2 . 277 

F 7.88 

d.f. (5,87) 

Standard Error 
of Regression .00920 

Auto Correlation of Residuals 
Q>':-(12) 7.8 

.. 

d.f. (10) 

P-value .690 

for VV 12 
In et

Suppressed 

-.0353 
(.0193) 

-.0625 
(.0194) 

.0273 

10.1 
(10) 

.530 

Suppressed 

.281 
(. 107) 

-.589 
(.122) 

.283 

9.91 

(4,88) 

.00920 

7.76 

(10) 

.692 

Suppressed 

Suppressed 

-.0630 
(. 0197) 

.0630 

12.9 
(11) 

.400 

Suppressed 

.266 
(.107) 

-.603 
(.126) 

.263 

11. 80

(3,89)

.00928 

8.01 

(10) 

.674 
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APPENDIX 

The undeterroined coefficient method of solution has been used 

previously by Barro [1976), aroong others. Initially, the forro of the 

solution for et (z) is expressed in terms of the vectors of unknown 

coefficients on th e set of independent variables. The functional forro for 

et(z) is expressed in log linear formas: 

(A. 1) 

If individuals know that expected prices in each period are deterroined by 

Equation A.1, then the additional information contributed by an 

observation of et(z) amounts toan observation of the sum of

d f Estimates of the expectations of mt and mt, conditioned on the information

set It(z), which contains et(z), can be obtained by regressing Em� and

Erot on their unweighted sum roentioned above.

Emd 
= 

f 

where 

ª1 

E frot

where 

ª2 
=

ª1 d f d [ 1T 3rnt 
+ 1\ rot + 1T5Et(z)1T3 

2 2 
+

2 1T 3 o 1T4a

ª2 d 
-[,r mt 

+
1T4 3

2
+ 

2 1T3 ºd 1T4 

2 2 1T3 °ct
2 2 0
t 

+ 1T5

f 1T4 mt

2 2 1T4 ºf

2 
ºt:d 

+ 1T5

2 2 2 

ºf 
+ 1T5 ºEd

+ 
2 1T 6

d 
Et(z)

2+ 1T6

+ 1T6 Et(z)]

2 
O E f 

+ 1T6 Et(z)]

2 
O

E f 

(A.2) 

(A.3) 
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The coefficients e1 and e2 measure the relative contributions of mt and

m! to the overall variance of the exchange rate, o 2 
et+l 

The remaining

variance is attributable to the relative variance of each market. At a 

point in time, the expected exchange rate can be expressed as: 

+ ,r2 M2t-l

f d f 1T4 mt + 1T5 Et(z) + 1T6 Et(z)

(A.4) 

The coefficients must be such that the market clearing equation; (14) hold 

as an identity given equation A.1 and A.4. The solution to the 

coefficients is 

= 1

1 + (81 + ª2) o

1T3 = 1T6 = -,r4 = -,rs = (1 + o) 

Substituting into Equation A.1 yields the solution to the spot exchange rate: 

(A.5) 
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