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THE DEMAND FOR IMPORTED GOODS 

Imports —one of the major components of national expenditure—
represented 7.5% of the product of Latin America in 1960, as against 
18% in 1974. Part of this increase, of course, was due to higher oil 
prices, but the rising trend had already begun in 1967. In addition, 
important structural changes took place in the composition of imports 
(see table 1). Imports of raw materials and intermediate products (ex-
cluding fuels) steadily increased in importance, rising from 31% of total 
imports in 1948 to almost 45% in 1974. In contrast, the proportion of 
imported consumer goods fell sharply (by almost 50%) during that 
period, while imports of capital goods remained at the same relative 
leve 1. 

The purpose of this study is to construct a model capable of 
identifying the economic variables with the greatest effect on the level 
of imports of goods, and to evaluate their empirical importance. For 
the purpose of explaining the structural changes in the composition of 
imports, it is felt that a study should also be made to isolate the effects 
of the different economic magnitudes on disaggregated expenditure on 
imported goods. 

1. The theoretical approaches 

In the traditional Keynesian approach, the money market has only an 
indirect effect on expenditure through the changes which it may cause 
in interest rates or in income. In the monetary approach, disequilibrium 
in the money market directly affects expenditure (including imports). 

In both the Keynesian and the monetarist approaches, real in-
come is considered a fundamental factor in the demand function. Take 
the following relationship:'' 

QM = A + B YC + u 	 [1] 

In both approaches B is expected to be positive, although its 
expected value is probably lower in the monetarist approach, which 
lays particular emphasis on the positive effects of income on the 
demand for money. 

It is also important to include the effect of relative prices,2  so 
that: 

QM ---- A + B YC + C PM + u 
	 [2] 

1 The variables are defined in logarithms. QM is the quantum of imports, YC 

real income, u the random variable with constant variance and zero mean. 
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Table 1 

LATIN AMERICA:a COMPOSITION OF IMPORTS OF GOODSb 

(Percentages) 

Year 
Consumer 

goods 
Fuels 

Raw 
materials Construc- 
and inter- 	tion 
mediate 	materials 
goods 

Capital 
goods 

Total 

1948 22.8 8.5 31.0 6.0 31.0 100.0 
1949 21.6 7.9 33.0 6.7 30.4 100.0 
1950 22.0 8.2 34.8 5.9 28.5 100.0 
1951 19.2 9.2 36.7 5.4 29.0 100.0 
1952 18.9 10.5 33.5 5.7 31.0 100.0 
1953 19.6 11.0 31.7 6.0 31.2 100.0 
1954 18.8 10.5 35.0 5.6 29.7 100.0 
1955 18.5 10.9 35.4 5.6 29.2 100.0 
1956 17.4 11.3 33.6 5.4 31.7 100.0 
1957 16.5 10.6 31.7 5.4 35.5 100.0 
1958 17.7 10.6 32.2 5.0 34.1 100.0 
1959 19.3 10.1 33.5 5.0 31.5 100.0 
1960 17.5 8.7 31.9 4.2 34.4 100.0 
1961 17.9 7.6 36.1 3.9 33.7 100.0 
1962 17.5 7.1 35.5 3.6 35.5 100.0 
1963 15.0 7.0 40.5 3.4 33.3 100.0 
1964 15.5 6.6 41.6 3.3 32.5 100.0 
1965 15.5 6.4 42.4 3.2 32.0 100.0 
1966 15.4 6.4 42.3 3.0 32.4 100.0 
1967 15.7 6.3 41.0 2.8 33.8 100.0 
1968 15.4 6.1 41.3 2.9 33.7 100.0 
1969 14.9 5.9 41.3 3.1 34.2 100.0 
1970 15.1 5.8 41.4 3.2 33.8 100.0 
1971 14.3 6.9 41.4 3.2 33.5 100.0 
1972 14.3 6.6 40.8 2.6 35.2 100.0 
1973 14.3 8.5 41.3 2.3 33.2 100.0 
1974 12.0 14.0 44.7 3.3 25.4 100.0 

Source: CEPAL, America Latina: Importaciones segfin use o destino economic° 
(CUODE) 1948-1974, E/CEPAL/1043, 2 August 1977. 

aExcluding Barbados, Cuba, Guyana, Jamaica and Trinidad and Tobago; 
also Haiti and Paraguay from 1948 to 1959 inclusive. 

bOn the basis of current prices in millions of dollars, CIF. 

4 



In this equation, PM stands for the price of imports in local 
currency defined as the international price multiplied by the exchange 
rate, in relation to the domestic wholesale price level, and is designed to 
measure the substitution effect. This index has the defect that it is not 
a "true" relative price, since it does not include tariffs or domestic 
taxes; on the other hand, it has the virtue of being easy to calculate, for 
predictive purposes. Furthermore, it is assumed that the effect of tariffs 
and other restrictions is measured by another variable in the model 
(discussed below), thus avoiding problems of high correlation between 
independent variables. 

Restrictions on international trade play an important role in 
balance-of-payments policy for many countries, and must therefore be 
included in any function designed to identify the determinants of the 
import function. One possibility for measuring the effect of these 
restrictions is to construct an index taking values between zero and 
one according to the subjective weight which the research attaches to 
them. Another is to assume a high negative correlation between reserves 
and the level of obstacles to imports. We have chosen the latter 
approach on the grounds that it is more objective and that its coeffi-
cient can be interpreted in quantitative terms by any researcher. 

Thus: 

QM = A + B YC + C PM + D R + u, 	 [3] 

where R stands for the level of reserves in dollars. 
The monetarist models stress monetary flow disequilibria.3  Take 

the following formulation: 

SA = GDC — GMD 
GMD = a GYC + b dGPe + GP 
Where: 
SA: 	monetary disequilibrium 
GDC: rate of growth of domestic credit 
GMD: rate of growth of the nominal demand for money 
GYC: rate of growth of real income 
dGPe: expected rise in inflation 
GP: 	rate of inflation. 

One of the most crucial variables in international trade theory and 
policy is the responsiveness of the volume of trade to price changes": Morede-
chai E. Kreinin, "Price Elasticities in International Trade", in The Review of 
Economics and Statistics, November 1967. Kreining carries out regressions for the 
United States, at the quarterly level, of an index of the volume of imports, in the 
real gross national product, and the ratio of the import price index to the 
wholesale domestic price index, defining the variables logarithmically. Unfortu-
nately, the fact that he uses a different disaggregation of imports and quarterly 
variables makes it impossible to compare his results with ours. 

3V.F. Garcia, Endeudamiento externo y ajuste de balanza de pagos: El 

caso latinoamericano, CEMLA, 1978. 
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The empirical model began with the simpler assumptions that 
a = b = 1, and that the expected rate of inflation is the same as the 
observed rate. 

Thus the model can be completed as follows:4  

QM=A+BYC+CPM +DR +ESA 
	

[4] 

The expected signs are as follows: 

B>0; C<0; D>0; E>0. 

2. Empirical,results 

Annual data for the period 1950-1974 were used to test equation [4] in 
the case of the following countries: Argentina, Brazil, Colombia, Chile, 
Guatemala, Honduras, Mexico, Peru, Venezuela. 

The quantum level of imports was disaggregated in such way that 
equation [4] could also be estimated for: (a) durable consumer goods 
(CD); (b) consumer goods (C); (c) raw materials and intermediate goods 
(I); (d) capital goods (K). For all countries the data sources were the 
IFS and the CEPAL statistical bulletins. 

The results for total imported goods are shown in the following 
table: 

As may be seen from table 2, the variable which is always highly 
significant (except in the case of Venezuela) is real income. Elasticities 
range from 0.41 for Brazil to 1.36 for Honduras. Argentina, Brazil, 
Colombia, Mexico and Peru have less than unit income elasticity; in 
Chile, Guatemala and Honduras the demand for imports may be con-
sidered elastic with respect to real income. 

The "relative price" variables  is important in the cases of Brazil, 
Colombia, Guatemala and Mexico, and has the expected sign in seven of 
the nine countries considered (it is positive, although not significant, in 
the cases of Argentina and Chile). In the countries where the variable is 
very significant --Colombia, Honduras and Mexico— price elasticity is 
very close to unity, except in the case of Guatemala where it is still 
higher. 

The price-elasticity found, in the cases where it was significant, 
may be very useful for predicting the effect of devaluations and changes 
in the international price of imports, ceteris paribus. In the case of 
Mexico, for example, the model for the total quantum of imports 
shows a coefficient of determination of 0.93, and the coefficients of all 

4 A11 the variables, except SA, are defined in natural logarithms. 

5This covers the international price of the good and the exchange rate, 
related to the domestic price level. 
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Table 2 

REGRESSION COEFFICIENTS FOR THE QUANTUM OF IMPORTS, 
1950 1974, AT THE ANNUAL LEVEL 

Country 
Itevnu- 

ent 
variable 

Tmlependent variables 
R 2  n 1 ' 

1,Y( 0  Lille LRd SA c 

Argentina LQMa .58 .28 .01 .03 .68 1.51 
Brazil LQM .41 -.51g .32 .03 .82 1.72 
Colombia LQM .77  -.92 .12 .07 .72 2.07 
Chile LQM 1.11 .70 -.02 -.01 .88 1.82 
Guatemala LQM 1.18 -1.40 .43 .01 .92 1.97 
Honduras LQM 1.36 - 	.25 .16 .02 .96 1.62 
Mexico LQM .43 -1.18 .2.5 .15 .93 1.33 
Peru LOM .55f - 	.42 -.09 .07 .88 1.01 
Venezuela LOM .35 .12- .61 .05 .73 1.38 

S,mrce: America Latina, Relacion de precios del intercambio 1928-1978. 
E/CEPAL/1040, 2 August 1977. 
America Latina, !mportaciones clasificadas segiin use o destino 
economic°, 1948-1974, E/CEPAL/1043, 2 August 1977. 
International Financial Statistics, various numbers. 

aLogarithm of the quantum of imports. 
hLogarithm of real income. 
cLogarithm of the price of imports. 
dLogarithm of international reserves. 
eMonetary disequilibrium. 
fSignificant at 0.01. 
gSignificant at 0.05. 

the explanatory variables are very significant; it may therefore be 
inferred with a good margin of confidence, and in line with the 
econometric results of this study, that a devaluation of 10%, for 
example, will reduce the quantum of imports by approximately 12% in 
one year. 

The variable designed to measure the "level of restrictions" 
proves to be very important in Brazil, Colombia, Guatemala, Honduras, 
Mexico and Venezuela. Venezuela and Honduras are the countries with 
the highest elasticity in the total quantum of imports. In the disaggre-
gated study, it may be seen that in both countries it is the capital goods 
sector which has been subject to restrictions related to the absolute 
level of reserves. We shall analyse in detail below the type of goods used 
by the countries under consideration to impose their restrictions, and 
the response of the sector. 

The variable which represents the flow disequilibrium in the 
money market has not been included in traditional studies of the 
demand for imports, and a special analysis will be made of its results. 
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The econometric estimates for the quantum of imports of con-
sumer durables are given in table 3. 

The model has a very satisfactory explanatory value (in terms of 
the coefficient of determination) in the cases of Honduras, Guatemala, 
Mexico, Chile and Venezuela. In the case of Honduras the most impor-
tant variable is real income, and elasticity is greater than unity. This 
variable, together with the level of international reserves, explains 33% 
of the changes in the level of imports of consumer durables for that 
country. 

The model has high explanatory value (90%) for Guatemala and 
high significance for all the postulated variables. In particular, there is 
the high elasticity of relative prices, which would indicate that when 
planning the flow of imports of durable goods (and of imports in 
general) the economic authorities of Guatemala should place special 
emphasis on the prediction of relative prices and on the proper manage-
ment of devaluations, since their economy appears to respond quite 
strongly to this stimulus. In the cases of Brazil, Mexico, Peru and 
Venezuela the relative prices variable again turns out to be very impor-
tant, although in Peru the coefficient of determination (R2 ) is rather 
low. 

Only three of the nine countries studied (Brazil, Colombia and 
Guatemala) appear to have imposed restrictions connected with the 

Table 3 

REGRESSION COEFFICIENTS FOR THE QUANTUM OF IMPORTS 
OF CONSUMER DURABLES, 1950-1974 

<~'uunl 
Depend- 

ent 
variable 

Independent variables 
R2 DW 

LYCb LPCDC LRd SA e 

Argentina LQCDa .98 .42 .09 .15 .26 1.50 
Brazil LQCD .06 -1.30 .72 -.41 .68 1.18 
Colombia LQCD .35 - 	.84 .65 -.02 .34 1.00 
Chile LQCD 1.80 .96 .38 -.14 .73 .73 
Guatemala ! ',CD .84 -2.70 .56 .05 .90 1.66 
Honduras LQCD 1.39 - 	.93 .16 .01 .97 2.51 
Mexico LQCD .15 - 	.91 .26 .21 .77 1.23 
Peru LQCD -.21 -1.50 -.29 .10 .35 1.80 
Venezuela LQCD .42 - 	.72 .07 .05 .73 1.37 

aLogarithm of the quantum of consumer durables. 
bLogarithm of real income. 
cLogarithm of the price of imports of consumer durables. 
dLogarithm of international reserves. 
eMonetary disequilibrium. 
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level of reserves in the consumer durables branch. As may be seen from 
the relevant tables, Brazil used this type of instrument for all imports 
and not merely consumer durables; but the highest level of elasticity 
(0.72) was found for the latter. 

Table 4 shows the results of the model, in the case of imports of 
non-durable consumer goods. 

Table 4 

REGRESSION COEFFICIENTS FOR THE QUANTUM OF IMPORTS 
OF NON-DURABLE CONSUMER GOODS, 1950-1974 

Country 
Depend- 

ent 
variable 

Independent variables 
R2  DW 

LY Cb  LPCC  LRd  SAe 

Argentina LQCa  .49 .07 .01 -.07 .35 1.73 
Brazil LQC .41 .35 .17 .11 77 1.08 
Colombia LQC -.47 -1.12 .82 .03 .57 1.58 

Chile LQC 1.14 -.36 -.11 .20 .84 1.78 

Guatemala LQC .20 -1.70 .50 .06 .60 .94 

Honduras LQC .51 1.2 .12 .06 .53 1.46 

Mexico LQC .19 -1.0 .24 .07 .48 .44 

Peru LQC -.10 -1.6 -.11 .04 .88 1.17 
Venezuela LQC -.57 -.80 .24 .10 .50 .97 

aLogarithm of the quantum of non-durable consumers goods. 
bLogarithm of real income. 
CLogarithm of prices of non-durable consumer goods. 
dLogarithm of international reserves. 
eMonetary disequilibrium. 

For Brazil, Chile and Peru,the estimates are satisfactory, in terms 
of the index of determination. In the case of Brazil, the most important 
variables are real income and the level of reserves, although the proba-
ble existence of serial correlation means that some caution must be 
observed in connexion with the particular value of the coefficients. In 
principle, this correlation only affects the variance of the estimators, 
but in a particular sample it would also affect the point estimate of the 
coefficient. 

In the case of Chile, DW is satisfactory; there is high income 
elasticity (1.14); this variable is highly significant, and therefore should 
be taken into account in carrying out predictions. The money variable 
is also important, and will be studied below. The total explanation is 
good, in the order of 84%. In the case of Peru the most important 
variable is "relative prices", which is highly significant; however, the 
same reservations as in the case of Brazil should be made with regard to 
the particular value of the coefficient, since the DW test is not defini- 
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tive and therefore the "price elasticity" value recorded should be used 
with care in making predictions. Altogether, the model functions satis-
factorily for the country, explaining approximately 90% of the varia-
tions in the quantum of imports of consumer goods in the sample 
period. 

In the remaining countries the following is observed: in Colom-
bia, the level of international reserves is the most important  variable;6  
the "relative prices" variable is also significant, and has greater than 
unit elasticity. In the cases of Guatemala and Mexico, this variable is 
again significant, but the presence of auto-correlation suggests that 
caution should be observed in this connexion. 

Table 5 presents the results of the appplication of the model to 
imports of capital goods. 

Bearing in mind that the demand functions for capital goods (as 
in the case of consumer durables) generally call for sophisticated 
stock-flow partial adjustment equations, the model set forth in this 
study appears to meet its objective satisfactorily, particularly in the 
cases of Honduras, Mexico, Venezuela, Guatemala and Brazil. 

Table 5 

REGRESSION COEFFICIENTS FOR THE QUANTUM OF IMPORTS 
OF CAPITAL GOODS, 1950-1974 

Country 
Depend- 

ent 
variable 

Independent variables 
R2  DW 

LYCb LRlfc LRd SA e  

Argentina LQKa  .54 .32 .15 -.07 .43 .89 
Brazil LQK .40 -.78 .37 -.02 .72 1.26 
Chile LQK .50 .13 .03 -.03 .54 1.96 
Colombia LQK 1.00 -1.00 .03 .11 .65 1.40 
Guatemala LQK 1.79 -.67 .12 .05 .91 1.62 
Honduras LQK 1.22 -1.30 .88 .02 .78 1.70 
Mexico LQK .22 -.42 .20 .12 .87 1.75 
Peru LQK .67 .04 -.07 .06 .62 1.00 
Venezuela LQK -1.30 .31 1.20 .04 .80 1.11 

aLogarithm of the quantum of imports of capital goods in the period. 
bLogarithm of real income. 
cLogarithm of the prices of imported capital goods. 
dLogarithm of international reserves. 
eMonetary disequilibrium. 

6 it will be seen below, when analyzing the effect of money, that the 
supply of money is also important as an explanatory variable in Colombia. 
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The real income variable is significant in eight of the nine coun-
tries considered. Its elasticity is in the order of 0.50 for Argentina, 
Brazil, Chile and Mexico, a little higher for Peru and Colombia, and 
substantially more in Guatemala and Honduras. For the latter two 
countries, these coefficients may be used with a high level of confi-
dence bearing in mind the absence of serial correlation, the high degree 
of significance of the variable and the good results of the model in 
terms of the index of determination. 

The "relative prices" variables has an elasticity higher than unity 
(in absolute values) in Guatemala, and is also very important in Colom-
bia (unit elasticity) and in Brazil (elasticity of 0.78). In the remaining 
countries this variable does not appear to have a significant effect on 
imports of capital goods. 

When the level of international reserves rises, Brazil, Guatemala, 
Mexico and Venezuela show a positive response in the quantum of 
imports of capital goods, probably because restrictions and taxes in the 
sector are reduced; elasticity is particularly high (1.20) in the case of 
Venezuela. It should be pointed out that this is the sole significant 
variable in that country for the sector. 

Table 5 gives the results of the model for the quantum of 
imports of raw materials and intermediate goods (excluding fuels). 

Table 6 

REGRESSION COEFFICIENTS FOR THE QUANTUM OF IMPORTS 
OF RAW MATERIALS AND INTERMEDIATE GOODS, 1950-1974 

Country 
Depend- 

ent 
variable 

Independent variables 
R 2  DW 

L I'C' I' [Tic  L R d  SA" 

Argentina LQIa  1.05 .18 .06 -.02 .78 1.73 
Brazil LQI .62 .12 .26 .19 .90 1.62 
Colombia LQI 1.00 -.43 .001 .02 .89 2.87 
Chile LQI 1.92 -.11 -.07 -.02 .91 1.90 
Guatemala LQI 1.61 -.12 .08 .23 .96 1.37 
Honduras LQI 1.90 -1.0 .15 .03 .95 1.64 
Mexico LQI .46 -.93 .26 .11 .99 2.24 
Peru LQI 1.58 -.34 -.20 .04 .96 1.64 
Venezuela LQI .67 .04 -.07 .06 .62 1.00 

aLogarithm of the quantum of raw materials and intermediate goods. 
bLogarithm of real income. 
cLogarithm of the prices of raw materials and intermediate goods. 
dLogarithm of international reserves. 
eMonetary disequilibrium. 
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Table 8 

Cot NTRIES AND IMPORT CHANNELS FOR WHICH THE FLOW 
SUPPLY OF MONEY (S) AND/OR FLOW DEMAND FOR 

MONEY (D) ARE IMPORTANT VARIABLES 

Raw 
Non- 

Consumer 	durable 	Capital 	
materials 

Country 	 and ucter- 
durables 	consumer 	goods 

mediate 
goods 

goods 

Ar 	n 
S-D 

• t•timhin 
Chile 	 S-D 
Guatemala 
Honduras 
Mexico 	 S-D 
Peru 
Venezuela 	 S-D 

It may be seen from this table that the model presents an 
excellent fit in almost AI' the countries. The most important variable is 
real income, as was 	expected, since the demand for intermediate 
goods is a derived demand and therefore heavily dependent on income 
in each country, The "relative prices" variable has the expected sign in 
six of the nine cour.  ttie, under consideration, although its value is only 
significant in two of them. In addition, the level of reserves and money 
market variables are important in Brazil and Mexico. 

Turning now to the effect of the monetary flow disequilibfiam, 
for the total of imports of goods this variable is significant in the case 
of Colombia, Mexico, Peru and Venezuela. In order to deal with its 
effect in greater depth, i!ie variable was broken down into flow supply 
and flow demand. 1The it-sults are given in the following table. 

The growth rate of nominal credit has the expected sign in all the 
countries studied, and is significant in six out of the nine. This variable 
is used to represent the ex cute flow supply of money. The variable 
representing changes in C c nominal demand for money has the expec-
ted sign in all the countries save two, but is significant only in the case 
of Mexico. Is is worth luentionin here that the improvement of the 
assumptions on which thr variable was constructed will probably make 
this coefficient significant too. 

However, although it may be possible to measure this money 
variable more accurately, the present study sheds light on the channels 
through which, in part, the disequilibrium in the money market is 
adjusted. This may he seen in table 8, where a horizontal line indicates 



that there was no significant money variable, S means that flow supply 
was significant and T means that flow demand was significant (both at 
the level of at least 0.025). 

In eight of the nine countries considered, the money market is an 
important variable working through some of the import channels. In 
particular, there is a concentration in the raw materials and inter-
mediate goods sector, as againts the consumer durables and capital 
goods sector. This is highly plausible and no doubt due to the better 
government controls over these kinds of goods, and to the discontinuity 
characteristic of expenditure in those sectors. 

It was pointed out at the start of this study that a salient feature 
is the structural change which has occurred in the composition of 
imported goods, with a increasing relative importance of intermediate 
goods and raw materials at the expense of final consumer goods. This 
may be explained by the differing responses to the monetary stimulus, 
since in general there were inflationary pressures in Latin America 
during the period under consideration, and also by the very different 
estimates of income elasticity. These are summarized in the following 
table. 

It is clear from table 9 that as the Latin American countries 
develop, the proportion of intermediate goods imported in relation to 
final consumer goods .sill increase. 

The following may he said in summary. The proposed model 
turns out to be highly satisfactory in the explanation of imported 
goods in nine Latin American countries over a period of 25 years. Real 

Table 9 

INCOME ELASTICITIES FOR IMPORTED GOODS, 1950-1974 

Country 
Income-elasticity 

for consumer 
goods 

Income-elasticity 
for raw materials 
and intermediate 

goodsa 

Argentina .49 1.05 
Brazil .41 .62 
Colombia 1.00 
Chile 1.14 1.92 
Guatemala .200  1.61 
Honduras .51 1.90 
Mexico .190 .46 
Peru -.10° 1.58 
Venezuela „sr 1.10 

aExcluding fuels. 
bThe sing 0 means that the coefficient is not significantly different from 

zero. 
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income plays a preponderant role at almost all levels. Income, and the 
rising trend in income over the period in the countries studied, is 
likewise the reason why there is a drastic change in the composition of 
imported goods, particularly between intermediate and final consumer 
goods. 

The variable used in the place of "restrictions" turned out to be 
very useful. This means that the level of international reserves may be 
used with a good margin of confidence as a relevant variable for the 
explanation of the quantity of goods imported, in the expectation that 
within a year the latter will respond p.ositively to the former. 

The "relative price" variable, as constructed for this study, 
proved to be extremely useful. It will be recalled that this variable 
covers the international price of the good and the rate of exchange in 
relation to the domestic price level. This variable was written in com-
mas since it was not constructed as the domestic price of imported 
goods. However, it takes into account the direct effect of a devaluation, 
ceteris paribus, hence its usefulness from the standpoint of balance-of-
payments policy. 

The variables designed to measure the direct effect of the money 
market on expenditure on imported goods proved to be very important. 
It was found that, as far as imports are concerned, the market adjusts 
more frequently through the raw materials than through the inter-
mediate goods account, which may also have helped to explain some of 
the relative change in that category of goods within total imports of 
goods; many of the countries studied showed over time a trend towards 
an excess flow supply of money. 
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I. Background 

The purpose of this study' is to identify the lags in the adjustment of 
the balance of payments and its accounts in response to monetary 
disequilibria. This question is extremely important from the standpoint 
of monetary, credit and balance-of-payments policy; it is closely linked 
with the control of money and the future course of external borrowing 
in line with different policy options, as well as with the prediction of 
changes in international reserves. 

In certain, very general, conditions, the central banks in Latin 
America can attain the desired stock of international reserves through 
changes in the amount of credit injected by them into the system, 
which directly affect the balance of payments. The first question which 
then arises is: how big must the monetary disequilibrium be in order to 
attain the desired change in international reserves? A second, equally 
crucial, question is: does this monetary disequilibrium affect all the 
balance-of-payments accounts equally? And finally, a third question of 
fundamental importance for debt control policy is: how long does a 
disequilibrium deliberately created by the monetary authority take to 
achieve the desired objective in the balance of payments, and which of 
the accounts will react fastest? 

The methodological framework for this study is the modern 
monetary approach to the balance of payments. Broadly speaking, this 
approach deals with the trade and capital balances together. However, it 
is likely that the different variables which generate the disequilibrium 
in the money market — the crux of this approach— do not affect the 
different balance-of-payments accounts to the same degree and with the 
same velocity. This problem is wholly empirical for the time being and 
given the present stage of economics as a science. The balance of 
payments will adjust the money market through its different accounts, 
and no a priori assumption can be made about which adjustment 
mechanism will be the fastest and most efficient; but it is essential for 
the monetary authorities to know what these channels are and how 
they function in practice. 

A greater or smaller time-lag in adjustment is an element which 
determines the ability or inability of monetary authorities to control 
the stock of money. While the monetary approach concludes irrefu-
tably that, under condition,  of fixed exchange rates, the central bank 
does not control the stock of money in the long term, for a more 

1 The author thanks J.S. Lizondo for his important and constructive sugges- 
tions, and also V.J. Fllas for his useful comments on an earlier version. Naturally, 
the author is responsible for any errors and for the opinions expressed. 
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efficient formulation and control of monetary and credit policies it is 
crucial to know whether that period is one quarter or three to four 
years. 

The monetary authorities are basically interested in the endoge-
nous or non-controllable component of changes in the stock of money, 
which is not independent of time units; in one month it will probably 
be close to zero and in the long term close to unity. 

Many studies have been made of the dynamics of domestic 
inflation stressing monetary disequilibria and attempting to estimate 
the time-lags in adjustment.2  More recently, studies have begun to be 
made of the dynamics of monetary adjustment through the balance of 
payments and on the way in which monetary disequilibrium affects the 
different balance-of-payments accounts.3  Mario Blejer studied the 
empirical case of Mexico in the period 1950-1973, without attempting 
to distinguish between the various balance-of-payments accounts; for 
the balance of payments as a whole, he came to the conclusion that 
monetary adjustment in that country would take about three years 
through the external sector. Antonio Gomez Oliver, who made an 
important contribution by studying the forms in which monetary 
disequilibrium affects the levels of domestic prices and the different 
balance-of-payments accounts in an open economy with a fixed ex-
change rate, also studied the empirical case of Mexico.' According to 
his findings, monetary disequilibria significantly affect the real value of 
imports and the net capital flows, but have little on the real value of 
exports, which appears generally to be independent from domestic 
expenditure; and with regard to the effect of monetary disequilibrium 
on the current account, he came to the conclusion that the correspond-
ing coefficient was approximately equal to 50% of the disequilibrium 
within a year. Gomez Oliver's study dealt specifically with the case of 
Mexico and did not undertake an explicit explanation of the lags in 
adjustment through the different accounts. 

The studies which we have mentioned both stress the importance 
of non-tradable goods in explaining the discrepancies between internal 

2 
A. Harberger, The Dynamics of Inflation in Chile", in C. Christ, Mea-

surement in Economics, Stanford University Press, 1963; A.C. Diz, "Money and 
Prices in Argentina", in D. Meiselman, Varieties of Monetary Experience, The 
University of Chicago Press, 1970; R.C. Vogel, "The Dynamics of Inflation in 
Latin America, 1950-1969", The American Economic Review, Vol. LXIV, No 1, 
March 1974. 

3M. Blejer, Dinero, Precios y la Balanza de Pagos: La Experiencia de 
Mexico, 1950-1973, CEMLA, Mexico, 1977. 

4 A. Gomez Oliver, The Adjustment of the Money Market, the Price Level 
and the Balance of Payments in Mexico, doctoral thesis, University of Chicago, 
1977. 
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and international inflation in an economy with a fixed exchange rate; 
both deal with the case of Mexico, and both come to the conclusion 
that monetary disequilibrium is a key variable in the explanation of the 
balance of payments and its accounts (except exports in Gomez Oliver's 
study); and the studies on Mexico also suggest that the lag in adjust-
ment through the external sector is approximately three years. 

The majority of the empirical studies using the monetary 
approach to the balance of payments assume that adjustment is carried 
out within the period of observation, since they start from the condi-
tion of equality of stock supply of and demand for money, and then 
assume an ex ante, excess supply (demand) of money which is what 
generates the deficits (surpluses) in the balance of payments, until at 
the end of the period leakage through the external sector leads to the 
assumed equality between the actual and the desired stock of money. 

This study does not assume the length of the adjustment period 
a priori, but on the contrary attempts to identify it empirically without 
any restrictive prior assumption. 

2. Evolution of ideas about the monetary aspects 
of the balance of payments, and theoretical 

framework of the study 

Since the pioneering work of David Hume until the present-day contri-
butions of Mundell and Johnson, there have been various theories about 
the determination of the trade balance. There is no real break, however, 
and it may be argued that Hume, Mundel and Johnson form a different 
line of approach from the partial elasticities approach of the Marshal-
lian type, which subsequently incorporated "multipliers" under 
Keynes' influence. It seems probable that Alexander's expenditure 
approach may serve as a bridge between the two theories, because it has 
(incomplete) elements from both. Alexander stresses the expenditure-
income relationship as a fundamental factor affecting the balance of 
payments, but fails to rationalize this discrepancy as an expression of a 
disequilibrium in money-market stocks. This is where the contribution 
by Mundell and Johnson comes into its own. Alexander's expenditure 
or "absorption" approach still emphasizes money flows and devaluation 
analyses, without recognizing the latter's transitory effects, which are 
stressed in the monetary approach to the balance of payments. Accord-
ing to the latter, what is important it not the trade balance in itself but 
rather the balance of payments. In an open economy with a fixed 
exchange rate, the balance of payments is a mechanism for adjusting 
disequilibria between the quantities of domestic and foreign money 
held and desired; thus movements of the balance of payments in these 
circumstances only reflect the decision of the holders of assets to return 
to an equilibrium, and a permanent state of disequilibrium may be 
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maintained by means of continual injections of money through domes-
tic credit; in this situation of excess flow supply (demand) of money, a 
devaluation or increased tariffs or controls would represent a one-shot 
increase in the price level which might correct an excess stock supply of 
money (generated, for example, by a decline in income or a rise in 
inflationary expectations), but never an excess flow supply (demand) 
of money. 

In the case put forward by Hume, domestic prices had to rise so 
that, as a result of the ensuing change in the relative price of interna-
tional goods, given the fixed exchange rate, corrective forces would be 
generated. The rise in domestic prices above the international level is 
not a necessary condition, according to a modern approach of underly-
ing monetary disequilibrium, but rather depends on the size and 
openness of the economy. In the extreme case of small, open econo-
mies with fixed exchange rates, the excess (shortfall) of money is 
adjusted directly through foreign trade, without any need for a rise in 
the domestic price level which would bring into play changes in relative 
prices. If the economy is large and not very open, with a high propor-
tion of non-tradable goods, the rate of inflation may rise temporarily 
above the international rate, but this will gradually be corrected, since 
there will be a substitution of the non-tradable goods, and in addition 
the excess demand will tend to decline as domestic money is substi-
tuted by international curren y The short-term effects of the monetary 
disequilibrium (for example, a permanent rise in the growth rate of 
domestic credit at a constant rate higher than the growth rate for the 
demand for money) will have a stronger effect on the domestic price level 
than on the balance of payments, the lower the elasticity/monetary 
disequilibrium of the relative prices of domestic and international 
goods and the proportion of the former in relation to the latter. In 
other words, so long as there is an excess supply of money, the 
domestic rate of inflation will be higher than the world rate. When the 
adjustment has been carried out, and the excess flow supply has ceased 
to exist, the growth rate of the prices of domestic goods will be the 
same as that of internationally tradable goods, and equal to world 
inflation. During the initial stage of the transition the rate of inflation 
of domestic prices will rise faster than that of international prices, but 
subsequently the process will be inverted so that at the end of the 
transition the level of the former will have risen to the same extent as 
that of the latter and thus there will be no change in relative prices. 

The "monetary" approach focuses on money-market stocks. The 
essence of the approach may be seen as a system of general equilibrium 
which simplifies the system with three types of goods: money, bonds 
and merchandise. For the system to be in equilibrium the sum of excess 
demand must amount to zero. If the economy is closed, equilibrium is 
attained through changes in the price of money in relation to goods 
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(inverse of the price levc1), or through changes in the interest rate 
(change in the price of bonds). If the economy is open, there is a third 
possibility of adjustment changes in the nominal stock of money 
through non-compensated purchases and sales (deficit or surplus) in the 
international market. Since these flows affect the stock of money 
—they are precisely its means of adjustment, in this case— the system 
will be in equilibrium whin net flows of purchases and sales of goods 
and bonds amount to cer°, i.e , when the balance of payments is in 
equilibrium. 

The crux of this arI,J oach lies in the demand for-money function. 
The real stock of money Is equivalent to the nominal stock divided by 
the general price level, if l he demand for money is stable, there will be 
an "optimum" quantity of real money with which the community will 
be satisfied; any change in the numerator (nominal stock) or denomina-
tor (price level) will mean that holders of money will be in disequilibri-
um in relation to the desired stock, and will move towards the desired 
stock through changes in the flows of purchases and sales. This is where 
the "symptoms" of the disequilibrium become manifest: disequilibri-
um in the money market will give rise to a discrepancy between 
spending and income, but only temporarily since it will last only so 
long as the money market is becoming adjusted. 

The consequences 01 this disequilibrium will differ according to the 
assumptions made about the particular economy and its foreign ex-
change system. In the case of wholly floating exchange rates, the entire 
disequilibrium will he adjusted through the divisor of the nominal 
stock of money, and the exchange rate will be an endogenous variable 
which can also be explained be the monetary disequilibrium. At the 
other extreme, in the case of a small country (international prices are a 
given) with a fixed exchange rate (exogenous) and open to international 
trade, the money market 4sill be adjusted through the nominal stock of 
money, which will tl■eiefore become an endogenous quantity over 
which the monetary ant in , rities will have little control; coy attempt to 
counteract the effects cif a •disequilibrium will be fruitless, on ik:ss th(e tags 
in adjustment through 1k external sector are so great that, from the 
standpoint of m‘-memry oolicy. they mean that the public does not 
significantly affect o, 	 action of the central bank, at least in 
the peri''d ctInsilere,! 

Some intrirta , i • f• 	 be deduced from the above. 
Firstly, balance-of-pa,:  in--c is deficits or so' pluses ought to be transi-
tory, since they rel lent a problem of n-annljusime•ir it is therefore 
essential to estimate rr, 0 ration of the adjustment period. Secondly, 
in the case of a country open to trade, any attempt to counter the 
disequilibrium will be self-defeating if the adjustment in the monetary 
market through the external sector occurs rapidly; if it takes place 
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slowly, it will be self-defeating in the long-term, which may be irrele-
vant for the purposes of short-term monetary policy. Thirdly, there are 
a number of intermediate situations between the systems of completely 
endogenous and completely exogenous exchange rates, in which case 
the question of the effect of a devaluation arises. A fourth fundamental 
point is that if the main cause of disequilibrium is excess creation of 
internal credit by the monetary system, a devaluation will have a 
transitory effect, because it will not attack the basic cause of the 
disequilibrium and will only achieve a greater velocity of adjustment of 
actual monetary balances to desired levels, through its effect on the 
domestic price level and, ultimately, the denominator of the nominal 
stock of money. 

The same may be said about the analysis of tariffs. It is well 
known that when Latin American countries begin to experience 
balance-of-payments problems they start increasing restrictions on 
international trade. From the standpoint of the approach studied here, 
this can only have a passing effect on the balance of payments, and it 
cannot be ensured that its effect will be as desired, since while it will 
cause a rise in the domestic price level (thus leading to equilibrium) it 
will also cause a decline in income or the growth rate of income, thus 
having a contrary effect to the one desired, since the demand for 
money is a positive function of income.' 

3. The empirical model 

In the empirical model used below, the symbols are defined as follows: 

M 	nominal stock of money 

P 	= general price level 

BK -= capital balance 

BC 	trade balance 

real stock of ti-,oney M/P 

proportional rate of exchange 

Bt. _ 	current account deficit or surplus 

= net capital movement 

y 	= real domestic income 

= desired quantity 

log = natural logarithm 

'Milton Friedman, The demand for money: some theoretical and empirical 
results, Journal of Political Economy, Vol. 67, August 1959, pp. 327-351. 
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e 	= expected quantity 

CD = domestic credit 

d 	= absolute increment 

Y 	= nominal income 

BP = balance of payments 

Take the following model: 

dMt  dMt  
mt—mt-1 = a (mt 	mt-1) 	s(p — 	) 	[1] 

The absolute change observed in the real stock of money is 
explained as a function of a proportion, which we call a, of the 
difference between the stock desired and that actually held; it is a 
volitional adjustment equation. The higher coefficient a, the greater the 
adjustment involved. The second term which explains the change 
observed in the real monetary balances is given by the "buffer", which 
measures the flow disequilibrium between the change in the nominal 
stock of money (supply) and the change in the desired nominal stock of 
money, as normalized by the price level. It should be noted that a and s 
will vary inversely, i.e., when a = 1, s = 0 and when a = 0, s = 1. 

Furthermore, and for short periods: 

dM M 
mt 	mt-1 = p 	p gP 

In other words, the observed change in the real stock of money is 
composed on the one hand of changes in the nominal stock divided by 
the price level, and on the other by the rate of inflation weighted by 
the existing real stock. 

dM M gp  = BCC 4.  K dCD 	gp  

P 	P 	P 	P 	P 	P 

Replacing in (I) 

	

BCC + K }  JCD M 	 dMt dMt 
+— 	 gP a (Int mt-1) S 	— 

	

PP PP 	 P P 
[4] 

If we wish to apply this model to the balance of payments as a 
whole, the result is: 

BP BCC K 
P P P 

[2]  

[3]  
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BP dCD M 	 dMt dMt 
  
P 	P 	

P gP = a (mt — mt_ i) s ( 	
P 

P — —) 

BP = a (mt — mt-1) + s (
dMt dMt) + (-1s4 gP — dCD) 	[5] 

P 	 P 	P 	P 	P 

Assuming that —I(  is the most exogenous component, the model 

can also easily be adapted to estimate the current account balance. In 
this case, 

BCC 	
-- 
dMt 	 dCD K 

= a (mt mt— 1) + s 	 ) + 	gP — 	) — 	[6] 

The next step consists in replacing the theoretical values of mt 

and dMt by empirical approximations. 

The solution we have adopted is in principle the simplest one. We 
assume that the three year average of observed data approaches the 
desired level of the real stock of money; we believe that three years is a 
sufficiently long period to bear out this assertion. As concerns the 
change in the desired nominal stock of money, this was approximated 
by the change in nominal income, a procedure which assumes unit 
elasticity of demand for money in relation to real income in the short 
term, and which ignores changes in velocity of circulation due to 
changes in inflationary expectations, but which is carried out in an 
exploratory manner, applying Occam's razor. 

In formulas: 

* 	 2 
mt = 1/3 E mt 	+ i —1 i=0 

dM t  = dYt 

if: dma = mt rnt 1 

M dCD 
N=P   gP — —

P 

dMt — dYt 
ASAR = 	 

P 

26 



then: 

BP 
— = C + a dma 4-  s ASAR + bN 

P 

and: 

BCC 
dma s ASAR + bN [8] 

   

The expected 	 s arc: 

0< a, s, 	= 1 

The econometric c :illation of coefficient a eves us an idea of the 
lag in adjusting the many% stock disequilibrium through the external 
sector. The expected 	tiicierit of s is positive, since the variable 

interpreted as th,r "haft: iii in the face of unexpected changes in the 

desired money flow, 	in the short term remains in portfolio amid 
therefore does not affect the domestic price level nor the flow 
money which leaks to the exterior in accordance with its coefficient. A 
is the variable which it.casures, in this case, the excess flow demand 
(supply) of money and therefore its coefficient b will give an idea of 
how long the money flow disequilibrium will last. We assume that N 
measures the ex ante pressure of excess flow supply or demand because 
ex post the coefficient must be unity. There may be stock equilibrium 
and flow disequilibrium, or vice versa, and the lags in the adjustment of 
the two may be different: most studies stress flow disequilibria and 
ignore stock disequilibria, both may be important, however. Everything 
that affects the level of real income or inflationary expectations may 
affect the desired stock of money, while the flow demand for money 
will be affected fundamentally by the rate of change of income and the 
change in inflationary expectations. In this study, as a first approxima-
tion, it is considered that the flow demand for money is fundamentally 
determined by the inflationary tax, or the nominal money flow which 
must be accumulated in order to maintain the level of the real stock of 
money. 

4. Empirical application of the models and 
analysis of the results 

The above models were applied for the period 1960-1976, using annual 
data relating to the trade, current account, capital account and 
payments balances, to the following countries: Argentina, Brazil, 
Colombia, Chile, Guatemala, Honduras, Mexico, Peru and Venezuela. 
Objection may be made to the alternating use of variables which are 
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BK 	 BP 

0.26b (.15b) 	a 23a (.13b) 

a 63a (.82a) 	a 36a (.24a) 

1.1a (.91a) 1.1a (.91a) 

a 75a (.97a) 	0.63a (1.0a) 
a 71a (1.0a) 	0.59a (1.0a) 
a 36a (1.1a) 	0.28a (1.0a) 
0.67a (.50a) a 50a (.44a) 

0.66a (.60a) 0.33a (.47b) 
1.3a (1.0a) 1.3a (1.1a) 

sometimes dependent and elsewhere independent; their coefficient 
suffers in some cases from bias since the variable is correlated with the 
random term of the equation to be estimated (simultaneous bias). But 
in fact we are interested not in estimating the value of this coefficient, 
but in ensuring that the variable in question is controlled or constant 
from the statistical standpoint, in order to estimate correctly the 
adjustment coefficients which will therefore -in our model- not suffer 
from bias. 

The results for the adjustment coefficients for stocks and flows 
appear in table 1. The equations of the model always showed the 
expected signs in their lag coefficients, which were in general highly 
significant. The coefficient of the "buffer" variable is always positive, 
which supports our interpretation of the variable, but in most cases not 
significant, which was also to be expected since the period under 
consideration was one year. 

Table 1 

COEFFICIENTS OF LAGS IN THE ADJUSTMENT OF MONETARY STOCK 
AND FLOW DISEQUILIBRIA THROUGH THE TRADE BALANCE (BC), 

CURRENT ACCOUNT BALANCE (BCC), CAPITAL BALANCE (BK), 
AND BALANCE OF PAYMENT (BP) 

BC BCC 

Argentina 0.31a 	(.15b) 0.32a (.15b) 

Brazil 0.46a (.46a) 0.42a (.61a) 
Chile a 83a (.70a) 0.51b (.45a) 
Colombia a  24b (.25b) 0.36b (.23b) 
Guatemala a 54a (.81b) 0.45a (.90a) 
Honduras 0.38a (.91a) 0.38a (.95a) 
Mexico a 21a (.40a) 0.29a (.41a) 
Peru 0.63a (.81a) 0.49a (.59a) 
Venezuela 1.1a 	(1.1a) 1.3a (1.0a) 

Note: The flow disequilibrium coefficient is given in brackets. 
aSignificant to 0.01. 
bSignificant to 0.025. 

Table 2 gives the estimates for the different countries in decreas-
ing order according to velocity of adjustment. As may be seen, the 
coefficient of adjustment of stocks is relatively small and entails an 
appreciable lag. In all the countries considered, except Venezuela, Chile 
and Guatemala, the total adjustment for this type of disequilibrium 
takes two to three years, and even longer in the case of Argentina. In 
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Table 2 

STOCK DISEQUILIBRIA: 

COEFFICIENTS OF ADJUSTMENT IN THE CAPITAL AND PAYMENTS 
BALANCES, RANKED IN DECREASING ORDER 

Country BK Country BP 

Venezuela 1.3 Venezuela 1.3 
Chile 1.1 Chile 1.1 
Colombia 0.75 Colombia 0.63 
Guatemala 0.71 Guatemala 0.59 
Mexico 0.67 Mexico 0.36 
Peru 0.66 Brazil 0.36 
Brazil 0.63 Peru 0.33 
Honduras 0.36 Honduras 0.28 
Argentina 0.26 Argentina 0.23 

Source: Application of the model set forth in this study. 

Venezuela and Chile the entire adjustment occurs within a year. As 
concerns flow disequilibria, the countries "slower" to adjust through 
the balance of payments as a whole are Argentina, Brazil, Mexico and 
Peru, whose coefficients range from 0.13 for Argentina to 0.47 for 
Peru. The fastest are Venezuela, Honduras, Guatemala, Colombia and 
Chile (see table 3). 

Table 3 

FLOW DISEQUILIBRIA: 

COEFFICIENTS OF ADJUSTMENT IN THE CAPITAL AND PAYMENTS 
BALANCES, RANKED IN DECREASING ORDER 

Country BK Country BP 

Venezuela 1.1 Venezuela 1.1 
Honduras 1.1 Honduras 1.1 
Guatemala 1.0 Guatemala 1.0 
Colombia 0.97 Colombia 1.0 
Chile 0 91 Chile 0.91 
Brazil 0.82 Peru 0.47 
Peru 0.60 Mexico 0.44 
Mexico 0.50 Brazil 0.24 
Argentina 0.15 Argentina 0.13 

Source: Application of the model set forth in this study. 
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With regard to the balance-of-payments accounts, it is the capital 
account which reacts fastest in all countries except Venezuela, where 
the accounts all adjust equally rapidly. In Venezuela the adjustment 
coefficient is roughly equal to one, for both stock and flow disequi-
libria, for all the accounts into which the balance of payments has been 
broken down, and also for the balance of payments as a whole. 

The results show that Argentina, Brazil, Peru and Mexico have a 
relatively slow adjustment through the balance of payments as a whole. 
This means greater autonomy for the central banks in the management 
of their monetary policy, and at the same time lends greater weight to 
the "relative prices" effects indicated by Hume in the adjustment 
mechanism of the balance of payments. This appears to be the case for 
the so-called "large and medium-size" countries. 

The adjustment coefficients for these countries may have a 
slightly different explanation or interpretation, although it leads to the 
same conclusions with regard to the power and autonomy of the 
monetary authorities: given the level of monetary disequilibrium, 
between 20 and 50% will be leaked through the external sector, in the 
course of the year whereas the rest will be adjusted through domestic 
prices or will be maintained as a "buffer". In addition, this conclusion 
suggests that if these countries wish to maintain a fixed exchange rate 
they may very rapidly, incur domestic inflation at a higher rate than 
international inflation, so that on this score they should be very careful 
not to have to face subsequently the classic choice between deflation or 
devaluation. 

Everything seems to suggest for these countries that while in the 
long term the tenets of the monetary approach to the balance of 
payments are borne out, the lags may be sufficiently large to leave the 
monetary authorities a great margin of independence in the manage-
ment of the stock of money and the policies designed to counteract 
disequilibria. 

The "small" countries like Guatemala and Honduras and "inter-
mediate" countries, like Venezuela, Colombia and Chile, show a very 
rapid adjustment to monetary flow disequilibria; thus their degree of 
autonomy is much less than in the case of the previous countries as 
concerns the management of the stock of money, and their attempts to 
counteract internal sector movements may be vain, and in any case will 
take the form of stabilization measures. 

In sum, it may be said that the empirical results on the one hand 
bear out the theoretical conclusions of the monetary approach to the 
balance of payments, since disequilibrium in the money market 
explains very satisfactorily the external sector accounts. For some 
countries, these results call into question the assertion that the mone-
tary authorities have very little control over the nominal stock of 
money; the conclusion suggests that while they do not have complete 
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control, they do have a great deal, even in the medium term. For other 
countries, which are smaller and probably more open to international 
trade, the empirical results clearly establish that the stock of money is 
an endogenous variable determined by demand conditions, within the 
period of one year, and that therefore the monetary authorities, rather 
than attempting to control it, should place the emphasis on domestic 
credit and its growth rate in relation to the demand for money and its 
growth. 
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"To me it is crystal clear that re-
ducing Bank Notes would bring 
down the price of gold ingots and 
improve the external exchange." 

David Ricardo, 1811.1  

"What, then has determined and 
will determine the values of the 
franc? First, the quantity, present 
and prospective, of the francs in 
circulation. Second, the amount of 
purchasing power which it suits the 
public to hold in that shape." 

J.M. Keynes, 1924 2  

The present paper3  contains a description and analysis of the principal 
determinants of the exchange rate, considered from a monetary view-
point. Accordingly, the approach adopted highlights the importance of 
monetary variables in determining the exchange rate. 

Under this approach, the exchange rate is determined by the 
relative purchasing power of two currencies. It should be pointed out 
that this is an approach parallel to the monetary approach to the 
balance of payments, since both emphasize the importance of monetary 
imbalances. In this way, excess supply of or demand for money will be 
reflected in the overall balance of payments when the exchange rate is 
fixed; in the exchange rate itself when this freely varies; or in both, in 
such cases as that of "dirty floating". Even though this approach is not 

In "Reply to Mr. Bosanquet's Practical Observations on the Report of the 

Bullion Committee", 1811. 

2 J.M. Keynes, A Tract on Monetary Reform, Collected Writings, vol. IV 

(London, Macmillan, 1971), p. xviii. 

3The author wishes to express appreciation for the efficient assistance 
provided by Miss Cecilia Beuard. In parts her contribution went beyond that of a 
research assistant. Thanks are also due for the valuable comments made by 
E. Barandarian, S. de la Cuadra, V. Garcia, C. Massad and R. Zahler. T. Montes 
co-operated efficiently in obtaining and processing information. Withal, any errors 
in the paper are the author's responsibility. 
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a new one, since it was used by such economists as David Ricardo and 
Gustav Cassel, it has enjoyed a revival in the present decade after a long 
and chequered history. 

This study is composed of two parts. The first part outlines a 
model which includes the basic propositions of a monetary approach to 
the exchange rate, and then explains its economic policy implications. 
The second part consists of an empirical application of the approach to 
some Latin American countries, of a comparison of the results with 
those of previous studies, and of a short recapitulation of the paper's 
conclusions. 

Since this paper will cover countries with high levels of inflation, 
and periods of one year, the model used assumes equilibrium both in 
flows and in stocks in the money market. For countries with lower 
levels of inflation it would probably be necessary to modify the model 
to include possible maladjustments in the money market. In addition, it 
should be pointed out that this paper excludes the possible effects on 
the relative prices of tradable and non-tradable goods in inflationary 
situations, on the assumption that, in economies experiencing high 
inflation, relative prices will normally tend to achieve equilibrium 
rapidly. In the case of more moderate inflation, the model should also 
be adapted in this regard.4  

It should be pointed out that development of the model leads to 
a level of disaggregation which is not entirely necessary. This is espe-
cially true in the case of the relationship between nominal and real 
interest rates and the concept of the parity interest rate. Neither has to 
be true in the short run, and especially in disequilibrim situations. This 
point might have been dealt with in a different way; however, it has 
been set out in this way in order to show the underlying long-term 
circumstances. 5  

4
See, for example, R. Dornbusch, "The Theory of Flexible Exchange Rate 

Regimes and Macroeconomic Policy", Scandinavian Journal of Economics, vol. 8, 
No 2 (May 1978), and M. Blejer, Diner°, precios y la balanza de pagos: la 
experiencia de Mexico, 1950-1973 (CEMLA, Mexico, 1977). 

It is estimated that replacing the inflation rate (which was used in the 
empirical proofs of this study) by the nominal interest rate (which would have to 
be used if the ratios referred to [equations (4) and (5) of the model] were not 
considered), would not affect the empirical results of this paper, since in a 
situation of high inflation the nominal interest rate is almost entirely determined 
by inflation. In reading the model, especially the sections referred to, it is 
necessary to bear in mind that there are disaggregations which are not necessary, 
and which because of their long-term nature do not invalidate the conclusions. It 
should be mentioned that, for Latin America, it is difficult to obtain series of 
meaningful nominal interest rates, since for a long thime these rates have been 
fixed. 
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Concerning the empirical section, it may be claimed that the data 
provided —both those developed in this paper and those of other 
authors summarized here— tend to support the monetary approach to 
the exchange rate and the specific model of that approach set out in 
section II. Thus in all cases the model shows very high predictive power, 
and in almost all the estimates it was found that changes in money 
produce proportional changes in the exchange rate; this is known as the 
homogeneity postulate, and constitutes an essential part of the model. 

Finally, it should be mentioned that the approach adopted does 
not preclude the validity of other approaches for special cases. Thus it is 
perfectly possible, if necessary, to incorporate short-term characteristics 
of other approaches. Nevertheless, it holds that any model which does 
not include money is incorrectly designed, since it does not take into 
account one of the principal determinants of the exchange rate. 

A. THE MODEL6  

The model described below is presented in general equilibrium terms 
and formulated in terms of stocks of financial assets. It is a general-
equilibrium model because it takes into account both the real and 
monetary sectors of the economy. On the other hand, the financial 
asset markets have been described in terms of stocks. 

In general, all models based on the monetary approach to the 
exchange rate analyse the behaviour of demand for and supply of 
stocks of these financial assets, and on this basis determine the be-
haviour of the exchange rate. This contrasts with the currently traditio-
nal approaches for the determination of the exchange rate, which only 
analyse variables that are flows, such as imports, exports, and capital 
movements. 7  

Formulating a model for the determination of the exchange rate 
in terms of stocks has at least three advantages. Firstly, it can clearly be 
seen that flows are nothing more than adjustments designed to achieve 
the desired stocks, and that the fact that flows are in equilibrium does 
not necessarily mean that there is equilibrium in the stocks. Secondly, 
it can be seen that a small imbalance in demand for or supply of stocks 
can cause major flows, since stocks are usually very large compared 
with flows. Thirdly, it is simple to reduce the models from stocks to 
flows. For example, in the event that there are costs of adjustment in 

6The model outlined here follows very closely those described by 
R. Dombusch, op. cit., and J. Bilson, "The Monetary Approach to the Exchange 
Rate: Some Empirical Evidence". IMF Staff Papers vol. 25, No 1 (March 1978). 

This distinction is similar to that between the theory of interest determi-
nation based on liquidity preference and the theory of flows of loanable funds. 
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the stocks such that, within the period defined, it is not possible to 
achieve total equilibrium in the stocks, the model can be presented with 
flow adjustments, but incorporating all the advantages cited for models 
presented in terms of stocks. It should be pointed out that the inclusion 
of flow adjustments in a stock model is an empirical problem which 
basically depends on the cost of adjustment and the length of the 
defined period. 

The model presented below is made up of seven equations which 
contain the principal propositions of the monetary approach to the 
exchange rate. Each of them is described and analysed below. 

I. The quantity theory of money 

M * 8NI 
P  = 	r —0-rtd)* md 

In tis equation M is the nominal stock of money which, in this 
case, with a freely variable exchange rate, may be assumed to be 
determined by the Central Bank. P is the price level and md the demand 
for real monetary balances. Asterisks are used to distinguish variables 
corresponding to the other country or to the rest of the world. 

This first equation, which may also be expressed as md =  
P 

represents monetary equilibrium. It states that the price level in each 
country is adjusted in order to bring the real value of the nominal stock 
of money into line with that of real demand, thus balancing the market 
of real monetary balances. The equation also implies that, given the real 
demand for money, the price level will be determined and will vary in 
the same proportion as the money supply, at least in the long run.9  All 
the above constitutes the nub of the quantity theory of money.")  

8 In this case, it is assumed that any variation in the quantity of money will 
be immediately reflected in a change in prices. This assumption (instantaneous 
adjustment) is appropriate since we have dealt with inflation-prone countries. In 
the case of more stable countries, equation [1] must be modified by applying 
some kind of adjustment model. In the empirical section, the usefulness of the 
adjustment models for inflation-prone countries was put to the test, but the 
results showed clearly that such models are of little importance (see the empirical 
section of this paper). 

9This is the "principle of equiproportionality", which is one of the basic 
propositions of the quantity theory of money. This relationship is even clearer 
when it is expressed in terms of rates of change: log P = log M — log md, and on 
the assumption that md is constant (that is, that d log md  = 0) we have: d 
log P = d log M, in other words, proportional changes in M will be reflected in 
equal proportional changes in P. 

[1] 
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2. Demand for money 

md = ky1  • e-01 ; (md)* = k*y *Ce 
	

[2] 

In this equation k is a constant, y represents the real income 

which is assumed to he exogenously determined, i is the nominal 

interest rate, and a and :3 are, respectively, income elasticity and 

interest rate semi-elasticity. )f money demand. An asterisk (*) will be 

used to distinguish the v :Jbles, and an apostrophe (') to distinguish 

the parameters corresr 	ing to the other country, or to the rest of tit. 

world. 

This second ego ab,.■n represents the money demand function and 

indicates that demand for real tromet•try balances on the part of the 

public is a stable function whicL dcpends on only two variables: real 

income and the nominal interest rat.r." The first variable is an indica- 

NjTo obtain the tradition.t1 form of the quantity equation it is sufficient 

to replace Ind by its form eb 	:led in 121 and make ke-43  equal to the inverse of 

the velocity of circulation 

"1"C:Ci 	 P = NI. l!owever, 
	 [11 

[2] 

('nuiniting and '1•.t. rave 

kyCl • HO • P 	).1 

If ke - I13  is made equal 	and (1=1, then ne 

the ynanlity theory: 

v • I' • — 	 -rdering the term 
'5 

Ling to the assumptions of 

P • y =M • V, which 	• traditional form of the quantity equation. 

It should he pointe,1 Ol` that the velocity represents, in this case, demand 

for money for such purposes as speculation (e-Ii3), precaution and so on; k also 
includes the technical and stinettiral conditions of the transaction process. 

It should 1, p0intel • .t that the fact that real income does not depend 
on money is another of the basic principles of the quantity theory, the "principle 
of neutrality". This principle, •,vhich must hold at least in the long term, is 
implicit in this formulatiun 01 demand for money and may be derived clearly 
from the traditional form of the quantity equation. Furthermore, it should not be 
forgotten that this exogeneity presupposes the existence of downward flexibility 
in prices, which might be a very strong assumption. Nevertheless, since we usually 
work with inflationary (and not deflationary) situations, the above assumption 
does not in fact appear to be a limitation on the model. 
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for of the real volume of transactions, and thus represents demand for 
money for this purpose. On the other hand, the interest rate measures 
the opportunity cost of holding money. We see that parameter 
corresponds to the interest rate semi-elasticity of money demand, and 
accordingly measures the response of demand to changes in the nominal 
interest rate. ti is negative, indicating that the wish to maintain real 
balances varies inversely with the cost of maintaining them. Finally, it 
should be mentioned that it will be assumed that for both countries 
income elasticity is 1 (Cl = 06' = 1) and that the interest rate semi-
elasticity (0) is the same in all the countries (0 = (3'). Neither assump-
tion affects the general application of the model, while both make it 
possible to eliminate considerations which are not necessary for the 
explanation provided by the model.12  

3. The purchasing power parity theorem • 

P= XP* 
	

[3] 

In this equation X is the exchange rate, P is the price level in the 

country and P* the level of prices in the other country or remaining 
countries. P* (or its rate of change) is fixed (and independent) vis-a-vis 
the actions of the country analysed.13  

As the equation indicates, price levels in both countries are 
identical when they are expressed in terms of a common currency at 
the equilibrium exchange rate. This means that the exchange rate 
equalizes these price levels, and therefore the purchasing power of the 
two currencies, when expressed in a common currency. This condition 
—of purchasing power parity— is necessary if the currency markets are 
to be in balance in the two countries, and if both stocks of money are 
to be willingly held by the public. If there was no purchasing power 
parity, there would be greater demand on the part of the public for the 
currency with more purchasing power, and less demand for the other. 
The excess demand for the former and excess supply of the latter will 
cause the exchange rate to adjust until the purchasing power falls into 
line and both stocks of money are willingly held. One way of repre- 

12Nevertheless, these restrictions will not be applied to the model in the 
empirical section. 

1 
3In this case, when speaking of prices, the reference is to relative price 

levels between different countries. In this way, the individual behaviour of prices 
is of no importance, since the wish is to the general purchasing power of each 
currency. For an interesting analysis of this point, see J. Frenkel, "A Monetary 
Approach to the Exchange Rate: Doctrinal Aspects and Empirical Evidence", 
Scandinavian Journal of Economics, vol. 78, No 2 (1976). 
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senting the parity purchasing power is to express the exchange rate as 

X = —, which corresponds exactly to its monetarist interpretation. 
P* 

It is well known that in each country, the value of money is 
inversely related to the level of prices. Therefore, the relative value of 
two currencies will be equal to the relative value of their price level 

(X = F). Application of the operator g14  gives: gx  = gp — gp*, which 

amounts to saying that, in equilibrium, the rate of change in the exchange 
rate will be the same as the difference between the rates of change in 
price levels in the countries concerned. 

4, Relationship between real interest rate (or real rate 
of return on capital) and nominal interest raters  

In this equation, i is the nominal interest rate and p the real 

interest rate (or rate of return on capital), gp  the rate of inflation, and 

subscript e a way of expressing the expected value of any variable. 
This equation defines the nominal interest rate as the sum of the 

real interest rate (or rate of return on capital) and the expected 
inflation rate. This gives the Fisher ratio, 16  according to which the 
nominal interest rate should be equal to the real interest rate plus 
expected inflation, this being valid within each country. 

5. The concept of the parity interest rate 

p = p* 	 pw17 	
[ 5] 

In this equation, p is the real rate of interest (or rate of return on 
capital), while subscript w indicates the world economy as a whole. 

14g = "rate of change" operator. It is equivalent to the concept log 
Zt — log Zt_t where Z is any variable. 

is Equations [4] [5] are not necessary for developing the model, as was 
pointed out in foot-note 5 above 

i = P + gPe ; i*  P*  + gPe* 
	

[ 4] 

16After the economist Irving Fischer. 

17Equation [5] might equally read: 

p + a = p* + a* = pw 
In other words, a constant a, different for each country, might be added, to 

represent the concept of risk differentials in the various countries due, for 
example, to political factors, other random factors, and so on. Note that a<0, 
since it represents a payment for capital risk. 
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This equation expresses the parity interest rate concept, ac-
cording to which the real yield of assets tends to be the same in all 
countries, at least in marginal terms, irrespective of the currencies in 
which it is expressed. Since we are assuming that capital is internation-
ally mobile, in other words that foreigners can buy bonds in a given 
country while nationals of that country can buy foreign bonds, the real 
yield must be the same everywhere in order for the stocks of such assets 
to be willingly held. 18  As a result, the equation states that the real 
interest rate (marginal and net of risk) of all countries is the same, and 
that it is the same as the world rate. (if there are no restrictions on the 
movement of capital between countries). 

Equations [4] and [5] taken together imply that the differences 
between the nominal interest rates of countries reflect the differences 
between those countries' expected inflation rates. For example, if the 
market expects that United States inflation will be 20% and Chilean 
inflation 15%, then the nominal interest rate in the United States will 
be 5% higher than in Chile. 

6. Monetary hypothesis of the formation of 
inflationary expectations 

gPe = f (gMe)  ; gPe*  = 	(gMe*) 

	
[6] 

In this equation, gpe  is the expected future inflation rate, and 

gme  the expected rate of growth in the money stock. 

Equation [6] states that a monetarist hypothesis concerning infla-
tionary expectations must be based on the market's expectations con-
cerning future rates of monetary growth. This means, of course, that 
the market must anticipate or project future rates of monetary growth 
with the aim of forecasting future inflation rates. This equation is 
monetarist since it focuses these expectations on the expected rate of 
growth in money, consequently its frame of reference is the quantity 
theory of money.19  

18-
Fhe reasoning is completely analogous to that of the theory of pur-

chasing power parities, but is now applied to the capital account instead of the 
current account of the balance of payments. 

19 
Using the quantity equation, it is possible to define future inflation on 

the basis of expected growth in money: Me • Ve =Pe • ye (the suffix e means 
expected value). In terms of rates of change we have: 

gme  + gve  = gre  + gye  , then gpe  = gme  + gve  — gye  • 

If, maintaining the previous monetarist assumptions, we suppose that gve  

42 



7. Projection of the future rate of monetary growth 

gMe 	
h (gm,I) , gme* = h' (gm*,I*) 

	 [7] 

In this equation gme  is the expected rate of monetary growth, I 

the information on the basis of which expectations are formed and gm  

the present rate of growth in the money stock. 

The equation explains how future growth in money is antici-
pated. It assumes that the public forms its expectations rationally, using 
all the information available in order to predict the future growth of 
money, and perhaps revising its predictions as new information appears, 
such as, for example, recent economic policy announcements, immi-
nent changes in economic policy, data concerning the present and past 
behaviour of monetary variables -or information concerning the re-
sponse of the authorities to different changes in the economy. 

The equation does not aim to explain exactly how predictions 
concerning the future growth of money arise from this type of informa-
tion. It simply assumes that the predictions are made in some form, and 
that their accuracy increases in line with that of the information 
existing in the market.2°  

It should be noted that incorporating equation [7] in equation [6] 
brings us to the hypothesis of efficient markets. This states that 
expectations concerning the exchange rate reflect all the information 
available on the subject, with these expectations being automatically 
adjusted to incorporate any new information which may appear. 

8. Causal relation between the variables 

Taken together, the above relationships comprise the monetarist view 
of exchange rate determination. These relationships imply two channels 
of influence on the exchange rate, one direct and one indirect, linking 
money with prices and with the exchange rate. 

and gye  are independent of growth in money, and that they increase at a constant 

rate, the difference between them may be represented by a constant b, which may 
be positive or negative. Then we would have gpe  = gme  b, which represents a 

monetarist approach to future inflation. 

20  For For further explanation of this mechanism of formation of expectations, 
see the excellent article by T. Sargent and N. Wallace, "Rational Expectations and 

the Dynamics of Hyperinflation", International Economic Review, LXII 
(September 1972). 
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The first channel implies that the present stock of money directly 
affects prices and the exchange rate by means of the monetary equilib-
rium and purchasing power parity equations. Therefore, 

Ms 	> P 	> X 

The second, indirect channel assumes that anticipated growth in 
money has an influence on prices and the exchange rate through 
expectations, and that this in turn affects the nominal interest rate and, 
consequently, demand for money. Specifically, the model postulates 
the following causal chain: 

The present (gMt) and past (gMt_t for j = 1 	n) rates of growth 
in money have an important influence on predictions concerning the 
future growth in money (gMe); these predictions determine the ex-
pected inflation rate (gPe), and given the real interest rate (p), infla-
tionary expectations determine the nominal rate of interest (i). This 
variable, together with real income (y), determines the real quantity of 
money sought (md); the latter and the nominal money stock (M) 
determine the price level (P), which in turn, together with the level of 
foreign prices (P*), determines the rate of exchange (X). Then 

gMt, gMt-i 	> gMe 	> gpe  given p 	> 
(i = 1 . . . n) 

given y, 	> mdyM 	> p, given p* 	> X. 

In this model, connexions run from present and anticipated 
money to prices and the exchange rate. All variables which affect the 
exchange rate do so through monetarist channels, in other words, those 
of demand for or supply of money. In this regard, demand for and 
supply of money are the immediate determinants of the exchange rate. 
However, the final determinants are the less immediate determinants of 
demand, such as income, nominal interest rate (which in turn is deter-
mined by the real interest rate and all exogenous information) and 
money supply. 

9. Solution of the model 

"A second objection that is raised is 
that floating exchange rates would 
be highly unstable and that unstable 
rates would add to the uncertainty 
and difficulty of conducting foreign 
trade. However, floating rates need 
not be highly unstable.. . 
"If floating rates are . . .unstable, it 
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will be because the internal mone-
tary policies of the countries or 

some other aspects of their econo-
my are highly unstable. "21  

The relationships between the final determinants of the exchange 
rate and this variable can clearly be seen when the system is solved, 
leaving the exchange rate aside as an unknown. The resulting expression 
in reduced terms is: 

X = 
k*

/k1 M*1 

  

Y *
/ 
y 

(i* 	0  22 [8]  

  

Milton Friedman, Dollars and Deficits (Englewood Cliffs, N.J., Prentice-
Hall, 1968), p. 231. The most important part of the quotation is underlined. 

22  Equation [8] was obtained from equation [3]: 

P = XP* 

But from [1] we know that 

M 	 M*  
P — —, P* = 

md 	md* 

Replacing [1] in [3] we have 

M 	 M *  
-- md — X md* 

From [2] we know that 

md = k y Ol C-13i 	md* = ki,y*CC e-13' i* 

but as it has been assumed that a =a '= 1, and that Q  =-- (3', finally we have 

md = k y c Qi 	Ind* 	k* y*c-(3i *  

Substituting these in the above, the equation reads 

M 	 M* 
	 — X 	 
k y 	 k*v* e-Oi*  

and solving for the dependent variable X we have 

Y *  

- 	

e-0 (i* 	which is equation [8]. 
y 

[3 ] 

[ k 	M* 
X = 	k*] - M 
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or, since the nominal rate of interest is the sum of the real rate plus the 
expected rate of inflation (g

Pe
): 

e-I3(P gp:(me*, — P — gpe (me,D) [9] 

M
/M* 

Y*/ el3(gPe*  gpe) 

Equations [8] and [9] include the final determinants of the 
exchange rate. Four groups may be distinguished in these equations: 
constants, the relative supply of money, relative real income and 
relative nominal interest rates, which in equation [9] are broken down 
into the real interest rate and inflation expectations. The first group 
covers "other" (relative) effects on demand for money; the second, 
"pure" monetary influences on the exchange rate; the third, real 
influences; and the fourth, the role of expectations. As regards the 
second group of determinants, the equation implies that, if all other 
conditions are equal, the country with the higher growth rate in its 
money supply will experience depreciation of its currency in foreign 
markets. The third group of determinants states that, again if all other 
conditions are constant, the country with more rapid growth in real 
income, and accordingly, in real demand for money will find itself in 
the opposite situation. 23  The reason is clear: with a given nominal 
stock of money, the rise in demand for money due to an increase in 
income will require a fall in the price level in order to balance the 
money market. Since this fall in prices is greater in the economy which 
grows faster, and since by definition the exchange rate is the relation-
ship between the two price levels, the currency of the country with 
more rapid growth will increase in value in foreign markets.24  It should 

231t should be pointed out that this assertion is correct because it has been 
assumed that N = 1 (income elasticity equal to 1). Otherwise it would be 

necessary to say that "the country with the greater growth in income because of 
its income elasticity of demand for money will find that the value of its currency 
increases". 

24 This conclusion assumes that in the change in income, there are enough 
tradable goods in order to "buy" the increase in imports. If this assumption is 
analysed empirically, it will be seen to be not at all restrictive in the short term. 
Over longer periods, the conclusion is always true. 

X= 
k*

/k 

 

   

 

k*
/k 

 

   

   

M
1 
	Y*

/Y  
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be noted that the monetarist conclusion that increases in real income 
tend to raise the exchange rate contradicts the traditional view of the 
balance of payments, whereby a rise in income increases demand for 
imports in the country concerned, 25  and accordingly leads to a de-
valuation of the exchange rate. Finally, as regards the third group of 
determinants, equations [8] and [9] state that, given p, the country 
with relatively higher inflationary expectations will suffer a decline in 
if s exchange rate. This is due to the fact that the public will wish to 
keep a smaller quantity of the currency whose value is expected to fall 
most, therefore leading to a drop in its demand; assuming that the 
supply of the currency is constant, the exchange rate will fall. At the 
same time, contracts will tend to be drawn up in the currency which is 
expected to depreciate less; that is to say, the stronger currency will be 
preferred as an international unit of account and as a means of interna-
tional payment, thus further reducing demand for the other currency 
and strengthening its depreciation and the fall in the exchange rate. In 
short, the fact that there are expectations of depreciation of a currency 
will reduce both demand for assets and transactions demand and, as a 
result, will lead to an actual depreciation of the currency. It should be 
pointed out that these expectations are not independent of recent or 
present measures and announcements of monetary policy, but are 
strongly influenced by them. In this way, according to the model, a 
long history of monetary expansion will lead to expectations of further 
monetary expansion and, accordingly, will contribute to weakening the 
currency on the foreign exchange market. On the other hand, a history 
of monetary stability will create a favourable climate for the currency, 
and will therefore contribute to its strength. The above arguments show 
the importance that the approach attaches to the role of expectations 
in the (1.- termination of the exchange rate. Equation [9] specifies that 
the difference in inflationary expectations in various countries is the 
reason why exchange rates sometimes deviate from the levels suggested 
by the relative levels of money supply and income. According to this 
equation, the exchange rate will be adjusted to the levels suggested by 
the fundamental conditions (such as real income and the stock of 

25
1n general, this view has been proposed by the Keynesian models of 

income determination. In Latin America this approach has been supported princi-
pally by the Economic Commission for Latin America (CEPAL). In this regard, 
C. Massad has pointed out to me that the CEPAL approach was formulated on the 
basis of conditions prevailing in the 1940s, when there were serious difficulties in 
purchasing goods abroad, which meant there was a very high proportion of 
non-tradable goods. Today, the conditions prevailing in Latin America in this 
regard are substantially different, so that this assumption does not reflect real 
conditions and the inferences derived from it should therefore be revised. 
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money) only when inflationary or other expectations are the same in 
both countries.26  

Equation [9] is interesting since it is also capable of explaining 
another present characteristic of floating rates: a degree of instability in 
exchange rates. The equation identifies two main sources of movements 
in exchange rates. The first lies in movements in the relative levels of 
money supply due to changing monetary policies which differ between 
countries. For example, fluctuations in the exchange rate can occur 
because two countries embark on anti-cyclical monetary policies at 
different moments. The second source of instability in the exchange 
rate identified by equation [9] lies in the changes in expectations 
caused by the emergence of new information. This new information 
prompts the market to revise its opinion concerning the future cost of 
and return on keeping the various currencies. The exchange rate, 
reflecting these changes in expectations, will change until the existing 
stocks of money are once again willingly held. 27  Any new information 
which changes the market's expectations concerning the future values 
of currencies will lead to sudden changes in the exchange rate. 28  It 
should be mentioned that, on such occasions, substantial changes in the 
purchasing power parity suggested by the basic underlying conditions 
may occur. This was a contribution made by X. Zolotas, the first to 
state it explicitly. 

A.  third possible source of instability in the exchange rate are 
changes in relative income. However, this factor is not so important in 
the monetarist analysis, since this analysis assumes that such changes 
are small compared with the changes in the stocks of money and in 
inflationary expectations. However, in a period of relative monetary 
stability, this may be an important factor, specially in developing 
countries with only one export.29  

26/h this special case, the future rates of return on the currencies are 
identical, so that this argument disappears from the equation and the exchange 
rate remains dependent on its fundamental determinants. In other words, 

      

X -= 
k 

 

M

/ 
y* /  [10] 

      

27It should be pointed out that an exchange rate is no different from the 
price of a share. In the same way that the price of a share at any moment reflects 
all the available information concerning the future profitability of the firm, so 
does the exchange rate. Thus, exchange rates include all the known information 
affecting the future values of two currencies. 

28Just as new information concerning the profitability of a company 
causes major changes in the value of its shares. 

29 As As n the case of changes in the price of the sole export product. 
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10. Economic policy implications of the model 

"The ultimate objective is a world 
in which exchange rates, while free 
to vary, are in fact highly stable. 
Instability of exchange rates is a 
symptom of instability in the under-
lying economic structure." 

Milton Friedman, 1953 3°  

The model presented specifies that the key elements in deter-
mining the exchange rate are money stocks. Specifically, the model 
po',tulates that these stocks are exogenously controlled by the Central 
Banks, and that the public's inflationary expectations (and, according-
ly, expectations concerning the future purchasing power of the various 
currencies) are strongly influenced by present (and past) monetary 
policies and by announcements made by the Central Bank. 

This model has various implications.31  The first is that, given the 
growth rate of the stock of foreign money, the most effective way of 
halting and reversing the decline in the exchange rate is a permanent 
(and declared) reduction in the rate of growth of domestic money. Like 
any new information, the announcement itself will have an immediate 
effect on the rate of exchange by way of price expectations. In order 
for this effect to be maintained, the authorities must ensure that 
growth in the money supply actually coincides with the declared rates, 
since the public forms its expectations concerning the future, at least in 
part, on the basis of present expel ience. Assuming that this takes place, 
and that stable money grc th is henceforth pursued, the exchange rate 
will become strengthenett ,,c,ntinuously and consistently through the 
money and expectations cohiponents in accordance with equation [9]. 

The second implication is that variations will occur in the ex-
change rate when two countries' monetary policies are divergent. This 
may be shown by reference to equation [8]. 

In the context of tl:,  model ii is impossible for one country to 
stabilize its exchange rate t). adhering to a monetary rule if the other 
country is following a ditl'crent rule, or if both, while following the 
same rule, do so in an unco-ordinated manner. In other words, stability 

30M. Friedman, "The Case for Flexible Exchange Rates", in Essays in 
Positive Economics (Chicago, University of Chicago Press), 1953, p. 158. 

31 	i It is worth recalling that these implications reflect the particular assump- 
tions of the model, and that some of these assumptions may be debatable in the 
short term. This is particularly true with regard to purchasing power parity, the 
parity interest rate and the exogeneity of income. 
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in exchange rates is impossible when the countries apply mutually 
incompatible monetary policies. A third implication of the model, 
therefore, is that co-ordination and harmonization of monetary policies 
is the key to securing stability in the exchange rate. For example, if 
both countries agree to a given rate of monetary expansion equal to the 
growth rate in income, both countries will have the same set of 
information, the same money-income ratio32  and the same rates of 
interest, as a result of which the freely floating exchange rate will be so 
stable that it will be equivalent to a fixed rate. 

An important conclusion can be drawn from the above. It is 
known that stability in exchange rates is a prerequisite for the efficient 
functioning of the international monetary system. This is because 
money is a mechanism designed to economize on scarce resources in the 
generation and transmission of economic information. This characteris-
tic disappears when exchange rates fluctuate erratically.33  It may 
therefore be said that the international economic system will not 
operate with maximum efficiency while exchange rates continue to 
vary sharply. Merely from the viewpoint of efficiency, exchange rate 
stability is a desirable objective. What is important, as the above 
analysis suggests, is that the key to ensuring exchange rate stability is 
not related so much to the way in which the market is organized (with 
fixed or flexible systems), but rather to the existence of means of 
co-ordinating countries' monetary policies, as was explained above. 
Thus, co-ordination of policies is necessary to ensure that exchange 
rates are relatively stable within a system of floating exchange rates.34  
It is important to point out that some type of co-ordination is always 
necessary, even in a system of fixed rates, since otherwise one of the 
countries could increase its stock of money out of proportion, and this 

32 Rewriting equation [81 gives: 

roc -- 
x = 

 

M* cOo* - 	[i i] 
y* 

    

in which the expression between round brackets is the money-income ratio. 

3 3 In such circumstances. economic agents must make projections concern-
ing changes in the value of the currencies, assuming the risks involved in such 
changes or else contracting some insurance to avoid them. At all events, real 
resources (effort, time and knowledge) are diverted from production activity in 
order to make projections and to create the insuring institutions which assume the 
risks of such activities. This would be unnecessary if exchange rates were stable. 

34 Such co-ordination between countries should take the form of a uniform 
rule for money growth, since this is the only possible practical way of doing it. 
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would finally lead to the break-up of the system and a change in the 

exchange rate. 
Finally, it should be pointed out that, with a freely variable 

exchange rate, each country can have an independent monetary policy 
which enables it to have whatever rates of inflation and exchange rate 
depreciation it desires. In other words, from another viewpoint, with a 
floating exchange rate the country can insulate itself from the inflation 
generated in the rest of the world. It should be pointed out that flexible 
exchange rates do not insulate an economy from real changes in the rest 
of the world. Thus a drop in the growth rate of money in the remaining 
countries would not affect domestic prices in the country concerned, 
and it might be claimed that this country would stand aside from the 
monetary policy of the rest of the world. However, the maintenance of 
a flexible exchange rate can not insulate the country from the real 
changes originating in other economies. Thus a drop in the income of 
other countries which reduces demand for goods from the country in 
question, and therefore reduces its relative prices, would make the 
country's income fall, whatever its exchange system. 

To sum up, rather Than the fixed or floating exchange rate 
system, co-ordination of monetary policies is the sine qua non for 

exchange rate stability. For a small country such as Chile, "co-ordina-
tion" has a very special meaning. In view of the limited bargaining 
power of small countries, "co-ordination" means making money grow 
at the average rate at which it grows in other countries, particularly 
those with which the country has trade relations. In other words, small 
countries follow large ones, and a sufficient condition for keeping their 
exchange rates stable (and accordingly for not having to face defla-
tionary situations) is the application of policies which generate inflation 
similar to that of "the rest of the world". Generally, no attention is 
paid to the problem that any country which decides to maintain a fixed 
exchange rate system must also gauge the level of inflation (or stability) 
which it is accepting. This is due to the fact that the country will not 
always be able to establish its trade links with another country whose 
domestic monetary policy ( which may be excessively contractionary or 
expansionary in relative terms) enables it to maintain the level of 
inflation regarded as ideal from the domestic viewpoint. 

As a result, it may be said that a country always has to choose 
either to keep a stable exchange rate (accepting the inflation which is 
desired by the country with which it fixes its parity) or to have a 
domestically desirable level of inflation, but with a variable exchange 
rate and with the costs already referred to. If the country succeeds in 
maintaining substantial trade relations with another country that wishes 
to have inflation similar to its own, then there is really no dilemma, 
since it is possible to have at the same time a stable (fixed) exchange 
rate and the desired level of inflation. 
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B. EMPIRICAL PROOF 

1. Estimates for some Latin American countries 

Below appear the estimates which correspond to the model developed 
above for four Latin American countries with high inflation. Specifical-
ly, the estimated form [8'] is the logarithm of equation [8], and in it 
appear the different terms with their expected signs. 

In X = In [K*/IC] + In [M/M*] — In [Y*/Y] — (gpe*  — gpe) 	[8'] 

Since the countries for which it was wished to make estimates 
(Argentina, Brazil, Chile and Uruguay) value their currencies in terms of 
the United States dollar, and since a substantial part of their trade is 
with the United States, the exchange rate was determined vis-ci-vis the 
United States dollar. 35  Table 1 gives the results of the estimates. 

A brief description of the most important aspects of table 1 
appears below. The explicative power of the model for these countries 
with high inflation proved to be very good. Thus R2  varied between 
0.99 and 0.94, which indicates that for small inflation-prone countries 
the model produces very good predictions. 

The Durbin-Watson proof for its part, indicates the presence of 
first-order auto-correlation in the case of Argentina, permits no asser-
tions regarding Brazil and Chile because of the small number of observa-
tions, and indicates that there is no first-order auto-correlation in the 
case of Uruguay. 

Regarding the explicative variables, the relative stocks of money 
appear with the correct sign and are very significant in all cases. In three 
of the four cases (Argentina, Chile and Uruguay) the money coefficient 
is not, in statistical terms, significantly different from 1, which is a 
property that is expected under this approach. In other words, the 
changes in a country's stock of money are reflected in proportional 
changes in the exchange rate, if all other factors are constant. Only in 
significant cases does the income coefficient appear with the expected 
sign. In the four cases the sign of expectations is the expected one, 
although in most of them it is not significant. 

To sum up, the estimates in table 1 indicate that the exchange 
rate between two countries can be explained on the basis of the model 
set out above, with money as the essential basis of the explanation. The 
lack of a greater number of observations and the correlation of one or 
other of the variables (for example, money and income grow at the 
same rate) would appear to be the explanation for some coefficients 

35
Therefore country* is always the United States. 
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with a sign different from the expected one. Finally, the results might 
suggest, for some cases, the presence of multicollinearity between the 
explicative variables. 

2. Other empirical proofs 

A short summary is given below of three recent studies on empirical 
proofs of the monetary approach to the exchange rate. These tend in 
general to confirm the predictions of the approach as set out above. It 
should be pointed out that the summary is very short and that the 
terminology is brought into line, where possible, with that used in the 
present paper in order to increase understanding and aid comparison. 

(a) J. Frenkel 

J. Frenke136  estimated the approach for the German hyperinfla-
tionary period (1920-1923), using monthly data. Following a multi-
stage development he arrived at the following specification: 

In X = a+ b In M +c In gp  + u 

Here gp = (1 + gpe), where g e  is the approximate value for the 

expected difference between the international and national inflation 
rates.37  

The above equation implies, among other results, that the elas-
ticity of the exchange rate with respect to the difference gpe is 

positive. 38  Inclusion of the "expectations" variable is designed to 
lessen the magnifying effect of money on the dependent variable (X).39  
It is important to point out that this model highlights expectations, as 
well as the quantity of money, as one of the principal determinants of 
the exchange rate. The results obtained in the estimate and outlined 
below are consistent with the predictions of the monetary approach to 
the exchange rate: 

36J. Frenkel, op. cit. 

37gpe = E (gp  — gp*), where gp  is the national inflation rate and gp* is the 

international inflation rate. 

It is similar in magnitude, in absolute terms, to the income elasticity of 
demand for money. 

39
1n other words, a given change in the quantity of money will be 

reflected in a similar change in the exchange rate. 
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2 
ln X = —5.135 + 0.975 In M + 0.595 In g 	R 	D—W 	s.e. 

s.e.40 	(0.731) (0.050) 
	

(0.073) 	0.994 1.91 0.241 

(b)R. Karplus 

R. Karplus,41  using monthly data for the period 1973-1975, 
estimated the equation: 

ln X = a ln (M/M*) + b In y + c ln y* + d In i + e ln i* + u 

where, 
M = the quantity of money in the country 
y = the country's real income 
i = the nominal interest rate in the country. 

The variables with an asterisk (*) are those relating to the United 
States. 

The results of this estimate, which are set out in table 2, generally 
coincide with the predictions of the monetary approach. However, as 
may be observed, statistical problems exist in some cases. 

(c) J. Bilson 

J. Bilson42  specified the equation to be estimated in the same 
form as. that used in the present study. Thus, he defined his equation 
as: 

x = (h(:) (—M ) 	) e(i—i*) 
k M* y* 

in which the asterisks (*) refer to the relevant variables for England and 
the items without asterisks to the relevant variables for Germany. 
Bilson then derives the final equation to be estimated: 

ln X = a + bt + c ln M + d ln M* + c In y + f ln y* + g (i—i*) + 

h In Xt_i 

In order 'o arrive at this equation, — was defined as equal to 
k* 

40
The Student statistics do not appear in the original. 

41  R. Karplus, "The Monetary Approach to Foreign Exchange Rates: The 
Current Experience", Term paper, Graduate School of Business, University of 
Chicago, November 1975. 

42
John F.O. Bilson, "The Monetary Approach to the Exchange Rate — 

Some Empirical Evidence", International Monetary Fund Staff Papers, October 
1977. 
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+ Xt, where k°  is a constant and X represents relative growth in 
demand for money over time. This variable allows for some exogenous 
movement in relative demand for money for the two countries. In 
addition, Bilson assumes that the effective exchange rate (X) will adjust 
towards the equilibrium rate in accordance with 

In X — In Xt_1  = V (In X — in Xt_i) 

where V = the partial adjustment coefficient 
X = the equilibrium exchange rate. 

After various corrections, Bilson succeeded in obtaining optimum 
coefficients for the explicative variables. Thus, for example, the elastici-
ties of the exchange rate with respect to the two moneys (M and M*) 
are extremely close to unity, as is shown by the coefficients from the 
estimate effected by him. The results obtained are 

In Xt  = —1.3280 — 0.0049t + 1.0026 In Mt  — 0.9846 ln Mt* + 

t" 	(3.247) (6.259) 	(6.258) 

1.0183 ln yt* - 0.9009 In y t + 1.3853 (i_i*)44 

(3.623) (3.341) (2.792) 

R2  D W s.e. 

0.98 1.97 0.0276 

Like Frenkel, Bilson states that the homogeneity postulate is 
valid, that is, that a change in the quantity of money will be reflected in 
a similar change in the exchange rate. 

3. Summary of the conclusions of the empirical 
proofs of the model 

It may be concluded, both from the estimates made in the present 
paper and from those of other authors summarized here, that the 
monetary approach makes it possible to provide an extensive explana-
tion of changes in exchange rates. This explanation becomes practically 
complete in the case of economies with a high degree of inflation. All 
the studies presented are based on the homogeneity postulate —i.e., 
that changes in the quantity of money produce proportional changes in 
the exchange rate. As a result, it may be stated that the empirical 
evidence presented tends to confirm the usefulness of the approach. 

43Student statistics, which are approximations derived from a first-order 
Taylor's series expansion of the long-run elasticities. The standard errors do not 

appear in the original. 
44 Obtained from a restricted regression with mixed sample and prior 

information. 
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