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Money, Income and Currency
Substitution: Evidence from

Three Countries

Dallas 8. Baften and R. W. Hafer

4 3% NUMBER of studies have demonstrated a rela-
tively close empirical relationship between changes in
atransaction-based measure of money and changes in
nominal income. This relationship, found for a variety
of economies, suggests that monetary policymakers
can directly influence the path of nominal income
over time by changing the growth of the domestic
money stock.

It has been argued recently, however, that the rela-
tionship between domestic money growth and eco-
nomic activity may be affected by external factors.® If
domestic residents consider domestic and foreign
currencies {or other financial assets) as relatively close
substitutes, for example, then changes in relative pref-
erences for domestic and foreign assets will motivate
them to reallocate their portfolios. This portiolio ad-
justment will affect the domestic demand for all as-
sets, including domestic money” This hypothesis,
known as currency substitution, suggests that, if the
demand for domestic money is dependent inter alia
on external factors, domestic money growth may not
affect domestic economic activity to the degree antici-
pated by policymakers.

This article tests whether currency substitution has
affected the relationship between domestic money
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'See, for exampie, Batten and Hafer (1983).
2See Miles (1978}, Brittain (1981) and McKinnon (1982).

3Within this context, one of the initial approaches to the investigation
of currency substitution was within a money demand framework.
See Batten and Hafer (1984a) and the references cortained therein.

and economic activity ({income) in the United States,
Germany and Japan within the framework of a simple
reduced-form model. These countries were chosen
primarily because they are the most influential in
international financial markets: indeed, some have
suggested that their monetary policy actions shouid
be coordinated.’ A reduced-formn maodel is used, be-
cause it is a convenient form for testing the relative
impact of specific variables on economic activity. A
sufficient condition for currency substitution to be
important is that some measure of foreign influence —
money growth or exchange rate movements — have a
significant impact on domestic income after account-
ing for the impact of domestic money growth.’

In a world of freely floaling exchange rates, domes-
tic monetary authorities theoretically are insulated
from monetary shocks from abread. Because mone-
tary authorities have no obligation to maintain their
currencies’ foreign exchange value, an expansion or
contraction of one country's money supply does not
necessitate automatic policy reactions by other na-
tions. Instead, exchange rates fluctuate in response to
relative movements in money supplies. Thus, mone-
tary actions in one country do not necessarily impinge
on the policy actions of another; each country is able
to pursue its own domestic policy program.

+This policy coordination scheme is atiributed to McKinnon (1984),

5This condition is enly sufficient in that foreign influences may affect

domestic activity within the structural econometric specification, but
may not be identifiable in the reduced-form specification that we
have employed.
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Some analysts argue that this insular propertv of

floating exchange rates breaks down when there is
currency substitution. H domestic residents hold
portfolios containing both foreign and domestic as-
sets and reallocate these portfolios according to
changes in the relative opportunity costs (domestic vs.
foreigni of these assets, foreign monetary shocks will
atter the relative costs of holding a given portfclio and
induce residents to reallocate their portfolios between
domestic and foreign assets. This behavior changes
the demand for domestic money and, as a resuit,
changes the impact of any specific domestic money
growth rate on the domestic economy. As ong advo-
cale of the currency substitution hyvpothesis has
noted,

... currency substitution destabilizes the demand for
individual national monies so that one can't make
much sense out of vear-to-vear changes in purely
national monetary aggregates in explaining cyveles in
purelv national rates of inflation ®

Although several approaches have been used for
tests of currency substitution, this article focuses on
the impact of external lactors on the velocity of do-
mestic money, that is, the relationship between do-
mnestic money growth and the growih of nominal
income.” In previous research, Radcliffe, Warga and
Willett (1984) and McKinnon (1984) have emploved a
reduced-form model of domestic income growth to
test for currency substitution with conflicting results:
Radcliffe, Warga and Willett find little empirical sup-
port for the currency substitution hypothesis, while
McKinnon finds that external factors have a rather
substantial impact on US. economic activity. Both
analyses, however, were conducied using annuat data
over the relatively short floating exchange rate period.
1972-83. Such a limited sample (12 observations! de-

sMicKinnon {1982), p. 326.

"For example, Miles investigates this issue through a CES produc-
tion function in which monetary services are “produced” by both
domestic-currency and foreign-currency real balances. The degree
of currency substitution was measured by the elasticity of substitu-
tion between these two balances.

A sscond approach, mentioned gbove {fr.. 3), is to examine
whether the domestic gemand for money is a function of external
and internal factors. A third approach is to ask whether the rate of
domestic inflation is dependent upon external faciors (see McKin-
non (1982}). This approach has been criticized by Batten and Hafer
(1984b) and Radcliffe, Warga and Willett (1984}, In this article, we
have chosen a fourth approach, which is to investigate the signifi-
cance of external factors on the growth of domestic income using a
simple reduced-form model.

creases the power of the statistical tests and, therefore,
the confidence one can place in the reslts,

The tests conducted here extend their analvses in
several wavs: First, we use guarterly data in our study,
which expands the sample for the fioating exchange
rate period to about 50 observations. Second., we
specHy a more complete reduced-form model before
testing for the influence of international factors. In a
previous paper, Batten and Haler 11983 demonstrated
that variables other than domestic monev growth
alone explain some of the variation in income growth
across countries. Consequently, in addition to money

growth, we test for the importance of including a

measure of government expenditures as well®

Thers Is no consensus on the appropriate variable
with which to caprure the foreign influence presumed
in the hypothesis of currency substitution. McKinnon
{1982) argues that, since the demand for worid money
cannot be affected by changing compositions of inter-
national portiolies, the world money supply (or, alter-
natively, the domestic money supply plus the rest-of-
world moneyv supply! is a better predicior of domestic
gconomic  activity than domestic monev growth
alone’ An obvious problem with emploving the
growth rate of "world monev” as a proxy for foreign
influences is thal it may simply reflect world soo-
romic activity that already affocts the domestic scon-
omy through the normal channels of international
trade. Specifically, an increase in foreign money
growth mayv stimulate foreign demand for all goods
and services, including the exports of the domestic
country. In other words, although changes in the
world money supply mav appear to affect the domes-
tic economy statistically, this result does not necessar-
ily reflect currency substitution.

fln Batten and Hafer {1883}, a distributed lag of the growth rate of
exports also was included. This measure is not included in this
study, however, {o ensure that all of the foreign influences are being
captured by the variables proxying for currency substiution. This
may bias the test, but it does so in favor of finding a significant
impact of currency substitution. When a distributed lag of export
growth is added to equation 1, no evidence of currency substitution
can be found. Consequently, as discussed below, ihe variables thai
have been offered as proxies for currency substitution may also
reflect the impact that international irade has on domestic economic
activity.

sMicKinnon (1982) provides a raticnale for employing the world
money supply in lieu of any particutar domestic money supply.
Goldstein and Haynes (1884) and Spinelil {1983} argue that the
appropriate iest must involve the separation of the world money
supply intc its domestic ang rest-ol-world components.



In response to this line of criticism, McKinnon
11984) claims that the effective exchange rate is a
preferable measure in tests of currency substitution.™
In particular, he employs changes in the foreign ex-
change value of a currency as an indicator of changes
in domestic money demand prompted by currency
substitution.

There are, however, at least two objections to using
changes in the effective exchange rate as a proxy for
foreign-generated disturbances to domestic money
demand." First, exchange rates move in response to
changes in both the domestic demand for money and
real economic conditions, such as a supply shock.”
Such changes in real conditions motivate changes in
the relative price of one country’s output in terms of
the output of other countries, that is, a change in the
relative’ price of traded to nontraded goods. Second,
movernents in the exchange rate also reflect changes
i {1} the foreign demand for foreign money and (2} the
policies followed by foreign monetary authorities. Fur-
thermore, exchange rate stahility may be a policy goal
for some monetary authorities. Consequently, exoge-
nous exchange rate movemeits may cause domestic
policymakers to react and, hence, may affect domestic
money growth.”*

In sum, exchange rate changes frequently are moti-
vated by events quite apart from currency substitu-
tion's impact on domestic money demand. Moreover,
it is impossible to distinguish exchange rate move-
menis due o these events from those due to changes
in the demand for domestic monev. These reserva-
tions should be kept in mind when assessing the
empirical impact of these variables on the relationship

between domestic money and domestic economic
activity.

The empirical model suggested in the preceding
section takes the general form

1 J
WY =a+ X BM,+ T AG,+s,
i=0 j=0

“The eflective exchange rate is the International Monetary Fund’s
17-country exchange raie index with the weights derived from the
IMF's muitilateral exchange rate model. For details on its construc-
ticn, see Artus and McGuirk (1981).

“8ee, for example, Mussa (1981).

2White real shocks do affect the demand for money through their
#mpact on real income, they also affect relative prices and, hence,
have independent effects of their own on exchange rates. See
Stockman (1980).

#0n this point, see Batten and Ott (1984},

where Y represents the annualized quarterly growth
of domestic nominal income, M is the annualized
guarterly growth of the narrowly defined domestic
money stock (M1, and G is the annualized quarterly
growth of government expenditures.” The terms o, §,
and ), are parameters (0 be estimated, and g, is an
error term with the usual properties assumed.

Fquation 1 represents the domestic reduced-form
equation to which the variables that measure foreign
influences can be added to test for the impact of
currency substitution. Before such a test is conducted,
however, the appropriate lags, I and I, must be deter-
mined. To do so, we use Akaike's final prediction error
i{FPE) criterion.” This criterion is based on a mean
square error prediction norm and, therefore, may se-
lect lag structures that are not statistically significant
using conventional significance levels.

Equation 1 was estimated over the period H/1972-
[1/1984 (HI/1972-1V/1983 for Japan! using the FPE-
selected lag structures. The regression results for the
United States, Germany and Japan are reported in
table 1. The US. results for monev growth are fairly
similar to those found by other studies: the summed
effect of a change in money growth is significant and is
not different statistically from unity (t = 0.11). Within
the framework of this reduced-form specification,
changes in the growth of government expenditures
have no impact on economic activity in the United
States: the FPE criterion setected no lag structure for
this variable.

The results for Germany alsoe show money growth to
have a significant long-run effect on income growth:
the reported sum coefficient is 0.522. It is Interesting to
note that while the FPE procedure selects a relatively
long lag for government expenditures, its cumulative
impact is not statistically significant at the 5 percent
level. These results are broadly consistent with those
reported in Batten and Hafer (19831

Finally, for Japan, the FPE procedure selects six lags
on money growth and three lags on government
expenditure growth. The results in table 1 indicate
that both the cumulative impact of money growth and

“To remove the impact of cyclicat changes, cycle-adjusted govemn-

ment expenditures couid be employed o measure fiscal actions in
the estimation: of equation 1 for the United States. Because compa-
rable measures of government expenditures are not avaiable for
Germany and Japan, federal government expenditures not adjusted
for oyclicat changes are employed for each country. It shouid be
noled, however, that the results for the United States were invariant
to the government expenditures series used.

5See Batten and Thornton {1984) for a discussion and application of
this criterion.




the cumulative effect of government expenditure
growth are sighificant. Moreover, the distributed lags
on these variables alone explain almost 75 percent of
the variation of nominal income growth during this
period. This is five times the explanatory power of the
US. equation and 80 percent more than the German
equation.

The first proxy used in our test for currency substi-
tution is the rest-of-world money stock (ROWM;. In
tests of currency substitution, it is assumed that the
demand for world money is stable and changes in
ROWM reflect substitution from the domestic cur-
rency to foreign currencies. For example, an increase
in the growth rate of ROWM reflects a shift from
domestic to foreign money, signalling a decrease in
the demand for domestic money or, equivalently,
an increase in its velocity. That is, increases !(de-
creases) in ROWM growth should increase (decrease)
the rate of growth of domestic income, ceteris paribus.

Two approaches can be taken to measure ROWM,
hoth of which require some aggregation assumptions,
One procedure, suggested by McKinnon {1982, 1934,
uses the money growth rate series for each country in
the rest-of-world sample to calculate a weighted aver-
age growth rate. In calculating this series, the individ-
ual country’s weights are determined using the coun-
try’s share of world nominal GNP in some base year,
where world GNP and each country’'s GNP are speci-
fied in U.8. dollars. By using this fixed-weight ap-
proach, complications arising from continually fluc-

g

tuating exchange rates are avoided. In the discussion
that follows, this series is referred to as ROWMF,

An alternative to the fixed-weight approach is to
convert all foreign money supplies into the relevant
domestic currency equivalents, sum the values for
each couniry to form a rest-of-world monetary aggre-
gate, then calculate the latter's growth rate. This
approach, advocated by Spinelli (1983, allows the
relative country weights to vary across the sample
period as exchange rates fluctuate. This series is
referred to as ROWMV.

The ROWM growth series were generated using the
country sample of Belgium, Canada, France, Germany,
Italy, Japan, the Netherlands, Switzerland, the United
Kingdom and the United States. Obviously, the ROWM
growth series for each country uses the summed
money supplies of the other countries in the sample.

To test statistically for the importance of ROWM
growth on domestic income growth in the United
States, Germany and Japan, a distributed lag of ROWM
growth for each country has been added to equation 1.
The FPE criterion then was applied to select the
appropriate lags of each of the three variables (M1, G
and ROWM)} simultaneously. The results using
ROWMTF growth are reported in table 2.7

sThe regression resuits using ROWMF and ROWMV for the United
States and Germany are based on slightly different sample periods
than those used in table 1. Because of data restrictions in generating
the ROWM measures, the sampie period used for the United States
and Germany is [1/1972-1V/1983. The analysis for Japan uses the
sample period reported in tabie 1,



It is interesting to note that, when ROWMF growth
was added to equation 1, the FPE procedure selected
the same lag structures for domestic monev and
government expenditures for each country as those in
table 1. It chose a lag length for ROWMF growth that
was substantially different across the three countries,
however. Even though these lag structures differ, the
F-statistics (the t-statistic for the United States! for
testing the hvpothesis that all of the estimated coef-
ficients of ROWMT growth are zero indicate that this

hypothesis cannot be rejected at the 5 percent signifi-
cance level in any country examined.® That is,
ROWMF growth has no statistically significant impact
on the growth of domestic income given the initial set
of explanatory variables in equation 1. Moreover, the
addition of ROWMF growth generally has little impact
on the estimated coefficients of money growth and
government expenditure growth. The one exception is
money growth in Germany: when ROWMF growth is
added to this egquation — even though ROWMF
growth is not statistically significant — the cumulative
impact of domestic money growth declines by about
60 percent.”

The substitution of the variable-weight calculation
of ROWM growth for the fixed-weight version does
little to alter the general results. These results, pre-
sented in table 3, indicate that the distributed lag of
ROWMYV growth is not statisticalty significant at the 5
percent level in any of the three countries.” Further-
more, the addition of ROWMYV growth has little impact
on the estimated sum coefficients of money and
government expenditure growth. Thus, the results
using ROWMYV growth measure are consistent with
those using ROWME: there is little empirical support
for the notion that foreign influences, measured by

“Omitting lags +4 and -5 on ROWMF for Japan had no impact on
the conclusions. Also, when the contemporanecus ROWMF term
for Germany was excluded, the coefficient on the t-1 term was 1.2
tonger statistically significant at the 5 percent fevei.

*This result may indicate that ROWMF is actually proxying for the
impact of economic activity in the rest of the world on German
exports as discussed above. Indeed, when ROWMF is added to
equation 1 augmented with a distributed fag of export growth, export
growth is statistically significant, ROWM growth is not at any
conventional level, and the summed cffect of German money
growth is little affected,

*it should be noted that when ROWMY was added to equation 1 for
the United States, the FPE criterion indicated a contemporaneous
torm for government expenditures. Because of this change, the -
statistic reported in tabke 3 for the United States compares the fit of
the equation with M1, & and ROWMV to one that includes only
contemporaneous and two tags on M1 and a contemporaneous
term for . When lags tand t—1 on ROWMY for the United States are
excluded, the coefficient of the -2 lag remains statistically signfi-
cant at the 5 percent level. Even though this may indicate that
changes in ROWMV growth have some impact on U.S. economic
activity, the inclusion of ROWMY has no impact on the influence of
U.G. money growth. {its summed effect remains essentially one.)
Furthermore, the estimated coefficient on ROWMV,, (.095) indi-
cates that a 1 percentage-poirt change in ROWM growth has about
one-tenth the impact on U.S. economic activity of a 1 percentage-
point change in 1U.S. money growth. Also, when ROWMYV is added to
equation 1 augmented with a distributed lag of export growth, export
growth is statistically significant, while ROWMY is not at conven-
tional significance levels. Conseguently, the conclusions drawn in
footnote 18 for Germany appear to be applicable for the United
Slatus ay well.
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chianges in foreign money supply measures, signifi-
cantly impinge on for even add to! the relationship
between domestic money growth and income growth,

-

Changes in either measure of BOWM growth may
reflect phenomena other than those associated with
currency substitution. Consequently, exchange rate
(the foreign currency price of domestic currency’
changes also have been emploved as a proxv for
currency substitution. In particular, a fall {risel in the
exchange rate could indicate an increase (decrease) in
the demand for foreign money relative to the demand
for domestic money, that is, currency substitution.
While exchange rates may change for other reasons, if
currency substitution is the dominant force behind
them, then observed exchange rate changes should be
associated with opposite changes in the velocity of
domestic money., A fall (rise! in the exchange rate,
ceteris paribus, should cause the velocity of domestic
money to rise tfalll. Consequently, the same rate of
domsstiv 1nuuey growih shwould be assuviated withs a
higher rate of domestic income growth. If exchange
rate movements are a proxy for currency substitution,
these changes should have negative, statistically sig-
nificant coefficients when added to equation 1.

To test this conjecture, a distributed lag of changes
in the effective cxchange rate is added to equation 1,
The PP criterion again is applied to select the lag
structure for the three explanatory variables simulta-
neously. These results are presented in table 4. The
addition of the distributed lag of exchange rate
changes has little impact on the lag length or the
estimated coefficients for money growth and govern-
ment spending growth in Germany and Japan. For the
United States, on the other hand, this procedure
selected a lag length of four on government expendi-
tures where none had been selected before, The sum
coefficient of this distributed lag of government
spending growth, however, is not statistically signifi-
cant at the 5 percent level. Moreover, neither the lag
length nor the estimated coefficients for money
growth are affected significantly by the inclusion of
exchange rate changes.

While the FPE procedure selected a relatively long
lag of changes in the effective exchange rate for the
United States, it selected onlv the contemporaneous
term for Germany and Japan. The results for these two
countries do not support the currency substitution
hvpothesis. The exchange rate coefficient is not statis-
treally significant for Germany and, while signilicant

for Japan, it does not have the theoretically predicted
negative sign

The coefficients on the distributed lag of exchange
vate changes are statistically significarn at the 5 per-
cent level for the United States. Moreover, their suin
{(—0.247] has the predicted negative sign. These results
indicate that a 1 percentage-point increase (decrease)
in the rate of growth of the exchange rate leads tn a
0.25 percentage-point cecline (rise) in the growth of
U.S. nominal income after six quarters. Thus, if ex-
change rate moveinents reflect primarily changes in
demand for demestic money, it appears that eco-
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nomic activity in the Unifed States s affected signii-
cantly by curreney substituiion.

it is puzzling that currency substitution could have
a significant impact in the United States but not in the
other two countries. After all, the currency substitu-
Hon argument is svimmetrical; that s, if the demand

ven are the most likely substitutes for the

for one currency falls, the demand for another must
rise. Consequently, since the Deutsche mark and the
U.s. dollar,
one would expect that, if currency substitution has a
significant impact on U8, velocity, it should affect the
veloeity in Germany or Japan as well. Given that no
other ovidenes of currency substitution could be
found examining the other two countries or using the
other proxy variables, the US. result should be seruti-
nized more closelv.

The approach taken here Is to investigate this rela-
tionship aver time. The experiment conducted was to
estimate the LS equation found in table 4 over the
period /1972 to IV/1980, then add four quarters to the
sample period untif the original estimation period was
reached® The resulls are reported in table 57 A
comparison of the results over time is quite revealing.
The distributed lag of exchange rate changes is statis-
tically significant at the 5 percent level onlv when the
fowr gquarters ending in 1vi983 are included in the
sample * n fact, the summed coefficient is positive for
the sample periods ending in Iv/1980 and 1V/1981 and
hecomes negative ithe predicted sign) onlv when the
four quarters ending in [V/1982 are added. These
results support one of two possible scenarios: Fisst,
currency substitution has been important only during
the past couple of vears. Second, recent exchange rate
changes have spuriously captured events other than
currency substitution.

Weo have investigated the hyvpothesis that currency
substitution affects the velocity of domestic monetary
ageregates to the extent that anticipated policy out-
comes mayv not be realized. Using three variables to

®This is the furthest back into the sample period that we could go and
still obtain reliable estimates. There are only 19 degrees of freedom
in the first subpericd.

#Glancing at table 5, one notices that the summed effect of money
growth declines as the sample period is lengthened. While none of
these summed effects is statistically different from one at the 5
percent level, this result probably indicates that the lag structure for
money growth differs across estimation periods, while we have
constrained the lag structure in each subperiod to be the one chosen
for the entire period (I/1872-1111984). For some corroborating
evidence, see Batten and Thornton (1983).

20ne may conjecture that exchange rate changes have aiways had a
negative impact on economic activity, but were too smail, untii 1983
and 1984, to be statistically significant. The data do not support this
view, however. For example. from [V/1980 to IV/1982, the effective
axchanae rate rose at about a 17 percent annual rate and actually
rose less rapidly (at about a 10 percent rate) during 1983 and 1984.




measure currency substitution, we could find no
statistical support for the hypothesis in either Ger-
many or Japan. We did find some suppert for the
United States when exchange rate movements were
used to proxy for currency substitution. When this
result was subjected to a closer examination, however,
the data indicated either that currency substitution is
only a verv recent phenomenon, or that recent ex-
change rate movements have captured effects other
than those of currency substitution. Consequently,
the variables offered in the literature and used here to
estimate the extent of currency substitution provide
nu compelling statistical suppoit for its existence.

“A Revised Version

Artus, Jacques R., and Anne Kenney McGuirk.
of the Multilateral Exchange Rate Modet,” IMF Staff Papers (June
1981}, pp. 207-3089.

Batten, Dallas S, and R. W. Hafer. “The Relative Impact of Mone-
tary and Fiscal Actions on Economic Activity: A Cross-Country
Cormparison,” this Review (January 1983}, pp. 5-12.

e “Curreney Subst”ution: A Test of its Importance,” this
Review {August/September 1984a), pp. 512,

. "The Impact of international Factors on U.S. Inflation:
An Empirical Test of the Currency Substitution Hypothesis,” Fed-
eral Reserve Bank of St Louis Research Paper No. 84-025
(19840).



2 AESERVE BANK OF 87 LOUE

Batten, Dallas S., and Mack Off.  “The Interrelationship of Monetary
Policies Under Floating Exchange Rates,” Journal of Monsy,
Credit and Banking {February 1885}, pp. 103—10.

Batten, Dallas S., and Daniel L. Thornton. "Polynomial Distributed
Lags and the Estimation of the St. Louis Equation,” this Review
{April 1883), pp. 13-25.

— . “How Robust Are the Policy Conclusions of the St
Louis Equation?: Some Further Evidence,” this Review {June/July
1884}, pp. 26-32.

Brittain, Bruce. “International Currency Substitution and the Appar-
ent Instability of Velocity in Some Western European Countries
and in the United States.” Journal of Money, Credit and Banking
{May 1981}, pp. 135-55.

Goldstein, Henry N., and Stephen E. Maynes. A Critical Appraisal
of McKinnon's World Meney Supply Hypothesis,” American Eco-
nomic Review {March 1984), pp. 217-24.

MAY 1988

McKinnon, Ronald |.  "Currency Substitution and Instability in the
Worid Dollar Standard,” American Economic Review {June 1982},
pp. 320-33.

— e . Ant International Standard for Monetary Stabilization
(institute for Internationa! Economics, 1984),

Miles, Marc A.  “Currency Substitution, Flexible Exchange Rates,
and Monetary independence,” American Economic Review (June
1978), pp. 428-36.

Mussa, Michael. "The Role of Official Intervention,” QOccasional
Paper No. 8, Group of Thirty {1981).

Radcliffe, Christopher, Arthur D. Warga, and Thomas D. Willett.
“Currency Substitution and Instahility in the World Doligr Stand-
ard: Comment,” American Economic Review (December 1984),
pp. 1128-31.

Spinelli, Franco. “Currency Substitution, Fiexible Exchange Rates,
and the Case for International Monetary Cooperation,” IMF Staff
Papers {December 1983), pp. 7565-83.

Stockman, Alan C. “A Theory of Exchange Rate Determination,”
Journal of Political Economy (August 1980}, pp. 673-98.



