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1. INTRODUCTION

A common argument for flexible exchange rates 1s that they
insulate the domestic economy from foreign monetary shocks.
Consequently, the domestic rate of inflation and income growth
are related directly to the behavior of the domestic money
supply. Over the past few vears, the insular properties of a
flexible exchange rate system have been challenged by the
proponents of the theory of currency substitution. In
particular, advocates of currency substitution argue that the
domestic demand for wmoney is a function of the relative
opportunity costs between domestic and foreign holdings of
monetary assets. Failing to recognize these international
forces yields a domestic money demand function which appears to
be highly unstableol/ Consequently, depending on the
particular set of international influences on the domestic
demand for money, any given rate of domestic money growth can
lead to a variety of rates of domestic inflation.

In a world with currency substitution, the demand for
"world” money cannot be influenced by the changing relative
compositions of financial asset portfolios. It is this
stability of world money demand vis-a-vis domestic demand that
leads McKinnon (1982} to argue that "in general, growth in
world money supply is a better‘predictor of American price

inflation than is U.S. money growth.” (p. 324).



Qur purpese in this paper is to test this hypothesis. To
do 86, we investigate the issue by using quarterly data, as
opposed to the popular reliance on annual observations, and we
explicitly test for restrictions imposed by the estimated
model. This methodological departure from previous work

provides a rveliable, systematic test of the currency

e t]

substitution hypothesis. The format of the paper is as
follows. Section 2 summarizes previous studies investigating
the currency substitution hypothesis. The evolution of
empirically testing the hypothesis, represented in papers by
McKinnon and others, also is discussed. The model and
empirical results are offered in section 3. In testing the
hypothesis, we note that a crucial point of argument concerns
which measure of domestic inflation is the most appropriate.
Moreover, we discuss the different procedures to measure world
money. The empirical tests reported explore each of these

points. A summary of our findings and some concluding remarks

close the paper in section 4,

2., ANTECEDENT STUDIES

Because the statistical support initially offered by
McKinnon (1982) awounted only to tabular comparisons of
domestic U.S. inflation, domestic money (M1) growth and a
measure of world wmoney growth, several researchers have made

more rigorous efforis to support or to refute the currency

i)

ubstitution hypothesis. The way was led by Ross (1983) who
performed a simple correlation analysis between inflation and

the different money growth measures for the period 1960-1930.
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J.S. inflation was 0.72. When the world money supply growth

was used, the correlation fell to 0.29.— The evidence
presented by Ross was summarily rejected in a reply by McKinnon

and Tan (1983). They argued that Ross' results were not a
valid test of the currency substitution hypothesis, because he
failed to recognize the differential effects stemming from the
fixed and floating regimes used in his sample. A more
appropriate test, they argue, would focus solely on the
flexible exchange rate period after 1970. McKinnon and Tan
alsc argue that a more proper test can be performed using
regression analysis. Based on regressions of annual

observations of U.S. wholesale price inflation on U.S.

and world money growth for the period 1970-81, McKinnon and Tan
found that the §2 for the eguation using only U.S. money growth
to explain inflation was 0.53. When only world money growth

=2
was used, the R~ dincreased to 0.70. This finding led McKinnon

and Tan to conclude that “the doctrine of domestic

monetarism——where American authorities consider only American

monetary aggregates——has become obsoleteo"éf

Spinelli (1983) found that the empirical results of
McXinnon and Tan and more recent evidence reported by McKinnon
(1984} were not very robust, particularly because the
performance of McKinnon's estimated squations with annual data
depended critically on one observation. Spinelli, therefore,

conducted an analysis over the I1/1973 to IV/1980 period using
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quarterly dats, diffevent method for constructing the

f

world monev supply than McKinnon, Spinelii found that domestic
noney growth cutperforms world money growth alone in explaining
by either the GNP deflator or the

7.5, infiation measured

B

d
&y
wholesale price index.~  Furthermore, the addition of

rest—of-world money growth (that is, world money growth omitting

Qu

the U,8.) to domestic money growth only marginally improved the
explanatory power of the equation. Unfortunately, Spinelli's
testing methodology was simply to compare R°s across
equations. Because he also corrected for first—-order
attocorrelation, the ﬁzs across equations are incomparable.
Consegquently, Spinelli’s results are unreliable at best,
Goldstein and Haynes (1984) also performed a quarterly
analysis for the United States over the period II/1973 to
11/1982 using McKinnoun's method to construct the world money
supply. Their analysis focuses on the GNP deflator as the
measure of inflation. 1In lieu of a distributed lag model,
Goldstein and Haynes employ 12-quarter moving averages of
domestic money growth, world money growth and rest-of-world
money growth. This approach smooths the data considerably and
imposes constraints on the estimated coefficients that are not
.5/ L a
tested.,— Although they find that rest-of-worlid money growth
doesg not add to the explanation of U.S. inflation once U.S.
money growth is accounted for, it is not clear how sensitive
their results are to the constraints imposed and the data

smeothing caused by the use of moving averages.



and Haynes,

Wallace (1984} argues that the validity of the currency
substitution hypothesis depends critically on the measure of
inflation employed. Using annual data, he finds that world
money growth is not a better predictor of U.S. inflation than
U.5. money growth when inflation is measured by the CPY or GNP
deflator. Only when the wholesale price index is used (as does
McKinnon) does world money growth cutperform U.S. money
growth. Wallace®s estimated equations contain less than 10
degrees of freedom, however, and consequently are subject to
the same small sample problems that plague McKinnon's previous
emplrical analysis.

Finally, McKinnon (1984) and Ambler and McKinnon
(forthcoming) redirect the focus of McKinnon's and others
previous attempts at empirically capturing the effects of
currency substitution on U.S. inflation. In his original
article, McKinnon explicitly states that, since the demand for
world money is more stable than the demand for U.S. money,
world money growth is a better predictor of U.S. inflation. In
these more recent studies, however, it is argued that the
exchange rate, not rest-of-world money growth, is a better
indicator of externally-motivated shifts in the domestic demand
for U.S, money. Asg Ambler and McKinnon state, "with
significant lags in the collection of both American and foreign
monetary data, the dollar exchange rate is the more immediately

relevant monetary indicator.” {(p.3)
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thesis has left three important
issues unresolved: First, is annual data appropriate given the
relatively short sample period? Second, should inflation bhe
measured using the wholesale price index, as McKinnon does, or
should it be measured using a2 broader measure, such as the GNP
deflator? ¥Finally, and most recently, what is the best measure
to capture the effects of currency substitution on domestic

inflation? In the next section, we address each of these

issues.

-~

3. THE MODEL AND EMPIRICAL RESULTS

fote

it is obvious from the preceding discussion that there
has not been a thorough, systematic test of the currency
substitution hypothesis as formulated by McKinnon. Each of the
studies mentioned has its own idiosyncracies that may affect
the relative quality and comparability of empirical results.

We propose a general testing framework which aveoids the

problems associated with the previous work and, consequently,

provides an unequivocal test of the hypothesis.

3.4, THE MODEL

We empioy a distributed lag model on quarterly data (as
opposed to the moving averages or the annual data used by most
others) over the floating exchange rate period, 1972-1982,

Thus, the following equation of U.S. inflation is estimated:

. 1z . LS
(1) P,=a + I b MUS .+
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measured by (a) the GNP defiater and (b) the producer price
index (PPIJ, QUS iz the guarter—to-gquarter rate of U.S. Ml
growth and F%AR is either the quarter-to-quarter rate of
rest-of-world M1 growth or the quarter—to—quarter rate of
change of the effective exchange rate. The value of K is 12
for the rest-of-world money growth and 8 for changes in the

effective exchange rate. To conserve degrees of freedom, the

coefficients of each distributed lag were constrained to lie on

7~
R . . 6
a fourth degree polynomlaimL

The usefulness of this approach is that it allows us to
explicitly test the marginal contribution of rest-of-world
money growth and changes in the effective exchange rate as
predictors of U.S. inflation after the influence of U.S. money
growth has been includedgzl If the currency substitution
hypothesis is correct, rest—cf-world money (MROW) growth and/or
changes in the effective exchange rate (EFER) should add

significantly to the explanation of U.S. inflation.

3.8. WMEASUREMENT I3SUES

Before presenting the results, there are two points that

v

should be discussed: the measurement of inflation and the

method for constructing the money supply for the rest of the
world. On the first point, use of the GNP deflator as the

measure of inflation with which to test the currency



advocates of the

GNP deflator

“"contains large nontradeable components which are less
sensitive to forsign influences” (Ambler and McKinunon, 1984).
Alternatively, "wholesale [price] indices come closer . . . to

providing a2 common denominater of tradeable goods” (McKinnon,
19823.

The issue here is inflation is to be

measured? If inflation is considersd to be a general increase

in all prices motivated by excess aggregate demand, then a

measure such as the PPI is not approvriate, because movements
in it reflect changes in prices of only a subset of the goods
produced in the U.S. {in particular, tradeable goods).
Furthermore, Iincreases in the prices of tradeable goods
{captured by the PPI) that are offset by decreases in the the
prices of nontradeables cannot be considered inflation. The
GNP deflator, in contrast, includes all goods and services,

tradeable and nontradeable, produced in the U.S. Consequently,
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iadication of inflation ss usually defined than are movements

of the PPI, Although these reservations reduce the usefulness

of emploving the PPL {nflation measure, we perform our analyses
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assunptions., McKinaon'’s method
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growth rates

caleculating a

individual weights are using each country's share of

o)
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I3 % 8/
in some base year.—

J

world nominal GNP {in 1.8, dol

insensitive to the

address this isszue

. 3/
weights,—
Another procedure, one adopted by 3pinelli, is te convert

all foreign

=

woney supplies to U.5. dollars using current
exchange rates, aggregate tc form a rest—of-world money supply,
and then calculate the growth rate of thls series. In contrast
£o McKinnon's fixed-weight technique, Spinelli’s approacﬁ
allows the relative weights to vary overtime. During the
1972-82 period investigated, the mean growth rates of the two

MROW measures are approximately the same: 9.1 percent for

variable-weight measure and 9.6 percent for the fixed-weight.

The variable—~welght wmeasure, however, 1s almoet four times more
variable than is the fized-weight measure: the standard

deviation of the former is 16.5 where that for the latter is

4.3, Because neither measure is preferable over the other, a
priori, both are employed in our snalysis to gauge the
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U.S. money growth o d-side as the only variable

rowtn of the GNP deflator and the rate

To evaluate the currency substitution

of growth of the PPI
hypothesis, the two measures of rest-of-world money growth and
changes in the effective exchange Then are added individually
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whether rest—of-world noney growth and the effective exchange
rate combined add to the explanatory power of U.$5. money
growth, both measures are included together in an estimation of
equation 1;£9/ The summary regression results are reported

in table 1.

The top panel of table 1, equations 1.1 through 1.6,
reports the summary statistics when the GNP deflator is used to
calculate the U.S. inflation rate. Eguation 1.1 represents a
simple "domestic monetarist” model, one that includes only a
distyibuted lag of U.S. money growth. As reported, the sum
coefficient is significant at the 5 perceunt level of
confidence. Moreover, the sum coefficient (1.404), although
somewhat large, does not differ from unity at any conventional
level of significance (r=0.78). During the sample pericd

examined, the model "explains” about 40 percent of the variance

Bquations 1.2 and 1.3 zugment equation 1.1 with measures

- money growth., Equatlon 1.2 reports the result

2
{

uging McKinnon's figed-weight calculation. The sum coefficient



on M?Gﬂi is the 5 cpercent level., The MUS

term, howsver, significant. Equation 1.3

table

z ] T -
continues to 2 lasting,
2~ . Ewilt TE Iy . )
significant effe el instances, the

calculated sum coefficients on U.S, money growth do not differ
from unity at any veiiable level of confidence.—

The remaining equatlions in the upper panel of table 1
repori the results of adding the effective exchange rate to

equation 1.1. Eguation 1.4 again shows that only domestic

by
x.«

money growth has a significant cumulative effect on domestic

i)

inflation: the sum coefficient on the exchange rate variable

fede

3 not statistically different frem zero. When the exchange
rate information is combined with the domestic money growth and
rest~of-world money growth, the results are mixed, For
example, when the MROWL measure is used, none of the sunm

° @ a2

coefficients achieve statistical significance. Moreover, MROWL

%‘

takes on theoretically perverse negative sign. When MROWZ is
ed, IMUS is not significant, the sum effect of the exchange
rate now achieves significance, and MROWZ, although close to

significance at the 5 percent level, 1z incorrectly signed.

33 1.5 and 1.6
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on the GNP deflator, the

indicates that =ach measure

g statistically significant,
lasting impact on U.S. wholesale price growth. In the instance
of incorporating MROWZ, this addition reduces MUS to

insignificance. Similar te the GNP deflator results, including
hoth a rest-of-world monev measure and the exchang
unsatisfactory resulis: ses equations 1.11 and 1.12,

The analysis to this point does not adequately address

the crucial issue at hand. That 1s, one cannot infer from a
test of & sum of coefficients that a particular rvight~hand-side

variable does or does not add to the explanatory power of an

equation.— Moreover, because some of the equations have

been corrected

increases the power of the equation that contains
only U.S. money growth., Consequently, to determine the

variables in
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measure of rest-oi-world money and U.S5. money and the effective
exchange rate .- These residuals, along with those from the

estimation using U.%., money only, are presented in charts 1 and

It 1s clear from the vesidual plots that none of the
ications dominate the U.S. money only model in
explaining U.5. infiation during these two pericds. Comparing
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