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I. THE INTERNATIONAL ASPECTS OF MONEY DEMAND:
INTRODUCTION

Traditionally, one of the cornerstones of macroeconomics has been
money demand functions. Money demand equations relate the amount of
money people wish to hold, to economic variables such as income, wealth,
and interest rates. Understanding the demand for money is important in
determining the effectiveness of fiscal and monetary policies. Fiscal
variables succeed in changing income only if changes in the interest
rate affect the demand for money; if one wants to predict the effect of
a change in a fiscal variable, one needs to have an estimate of the
income elasticity of money demand . In monetary policy, a critical
question is whether or not money demand is stable. If money demand is
stable, real output can best be stabilized by controlling money supply;
if not, then controlling the interest rate would be best. Without a
good estimate of money demand, this question can not be answered and
policymakers can not be confident that they are using the appropriate
policy instruments.

These relationships estimated in standard money demand equations,
few in number, had been remarkably stable for many years. Yet,
beginning in the mid-1970s, many economists began to realize that the
standard models of money demand were inadequate. One clear sign of this
problem was the growing instability of measured income velocity of the
basic money supply, and the inability of economists to explain it. By
the early 1980s, the measured velocities of the major industrial
countries were fluctuating wildly.? Under these conditiomns, the making

of sensible monetary and fiscal policy has become extremely difficult.

!See C.R. Neu, "The Intermational Velocity Puzzle,” Inside
Economics, July 18, 1983 (Chicago: First National Bank of Chicago);
Bruce Britton, "'International Currency Substitution and the Apparent
Instability of Velocity," Journal of Money, Credit, and Banking 13 (May
1981): 135-155.



This paper explores the problem of the specification of money
demand equations and offers a hypothesis: that the current, purely
domestic definition of money is too restrictive and fails to account for
the important growth in the liquidity of foreign money. This hypothesis

has some circumstantial evidence to support it:

. The onset of the problems with money demand equations coincide
with the collapse of Bretton Woods and the beginning of
floating exchange rates;

. Periods of strong preference for a particular currency
correspond with periods of declining velocity?;

* All the major currencies experienced a declime in velocity in
the period 1981-82 corresponding to the crisis in Eurobanking
resulting from the failure of Banco Ambrosiano and concerns
about the internatiomnal debt crisis;

o Both the Eurocurrency and foreign exchange markets have grown

enormously since the early\l970§;
The coincidence of timing of these evéﬁféﬁéuggests that the problem of
money demand is international in scope. This paper does not empirically
test this hypothesis, but it does offer specificatioms which could be

tested.

The following section presents a brief survey of recent literature
on money demand theory and specification, emphasizing the international
factors considered. Section III offers some thoughts on how one could
more fully account for these international factors in considering money

demand equations.



il. THE PROBLEM WITH MONEY

Prior to 1974, money demand equations were a stable cornerstone of
macroeconomic theory and econometric modeling. Milton Friedman and James
Tobin provided the theoretical underpinning to the modern money demand
equations. As technological and financial innovations took hold in the
post-war period, the measured velocity of Ml slowly increased. This
change was not steady, but Stephen Goldfeld produced a specification of
the demand for M1 which succeeded in explaining almost all the variation
in velocity about the trend during 1952 to 1973.!

By the mid-1970s, however, it was becoming clear that the existing
money demand equations were, in the words of Geldfeld, "consistently and
significantly" overpredicting actual money demand.? What worked in
explaining variations in the demand for M1 prior to 1974 did not work

" which have been

after 1974. This section surveys some of the "fixes'
attempted. We can identify two general approaches which different

economists have taken toward solving this problem:

d Corrections in money demand functions, including transactions
measures, 'ratchet effects," sectoral disaggregation, and more
sophisticated Portfolio Balance models;

. Corrections in the definition of money, including the addition
of Negotiable Orders of Withdrawals (NOWs), Automatic Transfer
Savings (ATS), et cetera, to the narrowest definition of money,
and the inclusion of foreign money in the concept of our money
supply.

The result from all the approaches surveyed here is the same: most of
the prediction error left from Goldfeld's equations can not be

explained.

'Stephen M. Goldfeld, "The Demand for Money Revisited," Brookings
Papers on Economic Activity 1973, No.3: 577-638.

ZStephen M. Goldfeld, "The Case of the Missing Money," Brookings
Papers on Economic Activity 1976, No.3: 683.
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CORRECTIONS TO THE MONEY DEMAND EQUATION

Most of the effort to "fix" the problem with money demand equations
has been directed at finding improvements in the specification of the
standard equations. This literature is large and varied. This paper will
examine two areas of research which are representative of the literature
and which illustrate some of the international factors that have been

considered.

Goldfeld's Missing Money

The most significant attempt at correcting the existing money
demand equations came from Stephen Goldfeld himself in a frequently-
cited 1976 article, "The Case of the Missing Money.”® Goldfeld's
unstated hypothesis was that we knew what money was, we only needed an
improved specification of the demand for it. Goldfeld took several

approaches in his effort to improve the specification:

. Alternative measures of tramnsactions, such as bank debits,
wealth, and per capita GNP;

* Inclusion of "previous peak" variables to capture any ratchet
effects due to rising interest rates or incomes;

. Different interest rates;

* Different estimaticn techmiques, such as simultaneous equations
and various lag structures;

. Price effects.

Goldfeld concluded that while some of these corrections did improve
the fit of the model, none significantly reduced the error in the post-
1973 period. Collectively, they explained roughly 20 percent of the
error in the basic equation.

Goldfeld could not solve the puzzle as to the correct specification
for the demand for money. However, when he disaggregated the total
demand for money into different sectors (business, household,
government, financial, and rest of world), he did reach one firm

conclusion: whatever the answer to the puzzle was, the business sector

31bid.



was its source. By disaggregating the demand for money, he found that

"the bulk of the error [in the model's predictions] appears to stem from
the performance of the business equation.”® This finding lends some weak
support to the hypothesis that some aspect of the relevant money supply
is foreign money, since the 5usiness sector likely would be the primary

user of foreign money, at least for transaction purposes.®

Portfolio Balance

Other economists suggested that the problem stemmed from an
inadequate understanding of the desire of asset holders to have a
diversified portfolio of assets, one which balances risks, returns, and
liquidity. Goldfeld's approach emphasizes the transactions demand for
money; Portfolio Balance emphasizes the demand for money as an asset.®

In a Portfolio Balance (PB) model of the demand for money, one
would want to include variables for the return on assets of differing
risks and liquidity. Milton Friedman's classic statement of this theory

can be written as:

m b e

a/pyP = Lo, w, =, £, 1S, p)

where r" is the interest rate paid on money which increases the demand
for money, rb is the interest rate on bonds--a relatively safe, lower
liquidity asset--which should reduce the demand for money, and r® is the
rate paid on equities--a riskier asset--which should also reduce the
demand for money.’ Friedman includes a variable for the ratio of "human
to non-human wealth,” w, to capture the effect of expected future
income. Finally, inflation (p) appears as a way to capture the

"expectations effect" whereby people will attempt to beat inflation by

“Ibid., p. 720.

*See the section on Currency Substitution, below.

*Admittedly, this may overstate the differences between Goldfeld
and the Portfolio Balance corrections, but it helps to clarify the
debate.

"Robert J. Gordon, Macroeconomics, Third Edition (Boston: Little,
Brown and Co., 1984), p.478.



purchasing goods now rather than later, which should reduce the demand
for momney.

Although the PB approach has been around for many years, interest in
it was renewed as the Goldfeld-style equations began to lose their
predictive value. In particular, economists explored the implications of
a portfolio balance model in an open economy. In the standard PB model,
people could hold two types of assets: monetary and non-monetary
("bonds"). 1In the open-economy PB model, people can hold three assets:
domestic money, domestic "bonds" (i.e. bonds denominated in the domestic
currency), and foreign "bonds." Many economists, following Dornbusch,
argue that foreign and domestic bonds are perfect substitutes, with a
sufficient risk premium, leading to interest rate arbitrage. Thus, one
would gain nothing by including foreign assets in the specification of
money demand; the effect would be covered by the variable for domestic
bonds. However, if the risks of holding foreign bonds were not fully
diversifiable, the assets would not be perfectly substitutable
internationally. Such risks could arise from capital controls or
international exchange rate crises.® Although including foreign assets
in a PB model is not a problem theoretically, it can present difficult
problems of estimation due to high (but not perfect) correlation between
domestic and foreign interest rates. The estimation of PB models in an

open economy is discussed later in this section.

CHANGES IN THE DEFINITION OF MONEY

Another possible source of the problem with the money demand
equations is that the definition of money is inadequate. In other words,
the problem is not in the right-hand side of the money demand equation
but in the left-hand side. If this is the problem, it would seem to 1lie
mainly with the most basic, most liquid definition of money, M1.
Innovations in financial markets could make some financial assets so
liquid that they should be included in the definition of M1. Most
analysis in this area mostly concerns whether different components of

some existing broader definition of the domestic money supply should be

8Michael R. Darby, et al. The International Transmission of
Inflation, A National Bureau of Economic Research Monograph (Chicago:
University of Chicago Press, 1983), p. 501.



included in some narrower definition, such as an additional component of
M2 becoming part of M1. In fact, in March 1980 the Federal Reserve Board
broadened the definition of M1 to include negotiable orders of
withdrawal, payment orders of withdrawals, and automatic transfer
service accounts. Other possible additions could be credit card and
money market funds.®

However, some analysts have gone even further, exploring the
possibility that some aspect of foreigrn money should be included in our
narrowest concept of "domestic" money. Below we shall examine two of
these arguments under the headings "Currency Substitution' and "World

Money Supply."

Currency Substitution

As we have seen above, the argument has been made in PB models that
foreign non-monetary assets are substitutes for domestic assets, both
monetary and non-monetary. However, could the substitutability extend
beyond non-monetary assets to include foreign monetary assets? Several
economists have argued that it does and call the effect "currency

1m1o

substitution. In other words, foreign currency can substitute,

perhaps imperfectly, for domestic currency in money demand. It would
serve the same function as domestic money: a highly liquid asset which
can be used as a medium of exchange in the domestic economy. Thus, a
currency substitution (CS) approach argues that our concept of money is
inadequate. In theory, these two approaches differ in an important way:
the CS school includes all foreign assets, both monetary and non-
monetary, as substitutes for domestic money; the PB school only includes
foreign non-monetary assets.'® However, in the literature, the

distinction has often been greatly blurred.

*Rudiger Dornbusch and Stanley Fischer, Macroeconomics, Second
edition. (New York: McGraw-Hill Publishers, 1981), p.216-217; David E.
Lindsey, "Recent Monetary Developments and Controversies," Brookings
Papers on Economic Activity 1982, No.1l: 250.

'%The three most important articles advocating Currency
Substitution are: Marc Miles, "Currency Substitution, Flexible Exchange
Rates, and Monetary Independence,' American Economic Review 68 (June
1978): 428-436; Ronald McKinnon, "Currency Substitution and Instability
in the World Dollar Standard," American Economic Review 72 (June 1982):
320-333; Bruce Britton, "International Currency Substitution and the
Apparent Instability of Velocity,'" Jourmal of Money, Credit, and Banking
13 (May 1981): 135-155. .

'!The argument for the existence of CS is based on the desire to



The most significant effort to test for CS was made by Britton.'?
Britton first makes a case for CS based on comparisons of changes in
velocity in the major convertible currencies, showing that they exhibit
a high degree of correlation. He then tests money demand equations for
the United States, the United Kingdom, and Germany. In each case he
includes variables for the domestic interest rate on 90-day government
bills and the rate on one of the two other countries' 90-day bills. He
finds that this specification explains most of the remaining error in
the German money demand equation, much of the error in the U.S.
equation, but only a small part in the British one. However, Britton's
approach may be faulted for his failure to include variables for non-
monetary assets which have been shown tc be important on theoretical and
empirical grounds.

The existence of CS has been questioned by many economists. The
most common criticism voiced about CS5 theories is that they fail to
distinguish between "high capital mobility" (i.e. high but imperfect
substitutability of non-monetary assets) and CS per se. One
particularly direct challenge to the theory of CS was made by John
Cuddington.!?® Cuddington attempted to determine the existence of CS by
using a general open economy PB model and including both the expected
net return on foreign assets, rf+x (the foreign interest rate on bonds +
the expected depreciation of the domestic currency), and x alone. Using
quarterly data for the United States, Canada, United Kingdom, and
Germany and for both M1 and M2 or M3, Cuddington estimated the

equationl®:

/Py = LG, 9, «f, fx, 0

spread the risk of holding currency. In this sense, the CS school can
be seen as an extension of the PB school, but not one that has yet been
widely accepted.

!2Bruce Britton, "International Currency Substitution and the
Apparent Instability of Velocity," Journal of Money, Credit, and Banking
13 (May 1981): 135-155.

1*john T. Cuddington, ''Currency Substitution, Capital Mobility, and
Money Demand," Journal of International Money and Finance 2 (1983):
111-133.

'%Cuddington used different sample periods for these equationms,
beginning between 1960 and 1970, but all ending in 1979.



The foreign rate used was a U.S. rate for Germany and Canada, and a
German rate for the United States and the United Kingdom.

Cuddington concludes that there is no evidence of CS in the United
States, the United Kingdom or Canada, and very weak evidence of CS in
Germany. The basis of these conclusions is the t—vélﬁééA;é;béigteé
with the parameter x. However, one must quéstibnré;ddingtén's
conclusions. Cuddington admits that very high collinearity exists
between the rate of return variables (rd, rf,x) and that care must be
used in drawing conclusions, yet he proceeds to dismiss the significance
of the foreign rate-of-return variables. High collinearity will greatly
increase the variance of the estimates of the parameters and thus
invalidate significance tests based upon the t-values. One should be
suspicious when, in many of the regressions, the estimates of the
domestic interest rates are found to be insignificant. In some cases,
the foreign rates are found to be more significant than the domestic
rate, such as a regression for U.S. money demand including the uncovered
German rate. With this problem of high multicollinearity, Cuddington's
results would seem to be inconclusive. The same must be said for the
supporters of CS models.!®

Perhaps the soundest position on the CS debate is that of Franco
Spinelli.'® Reviewing the existing literature on CS in 1983, Spinelli

1"

concludes that "while there is some currency substitution, it is also

true that its quantitative consequences on the demand for individual

currencies should not be overstated.™'?

% Interestingly, no one seems to have attempted the direct approach
of surveying businesses to see if in fact they do substitute currency.

'®Franco Spinelli, "Currency Substitution, Flexible Exchange Rates,
and the Case for International Monetary Cooperation,' IMF Staff Papers
30 (September 1983): 755-783.

171bid., p. 780.
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The Concept of an International Money Supply

One economist has taken the CS school a step further. Ronald
McKinnon has argued not only that CS exists, but that the national
monies of the major Western industrial countries are so highly
substitutable in demand that they actually create a world money
supply.?® The major (and unstated) difference between McKinnon and the
other CS theorists is McKinnon's contention that people are essentially
indifferent among the currencies of the major industrial powers. Thus,
McKinnon postulates a world demand for world money.

McKinnon offers an admittedly crude estimate of world money supply
growth and world price inflation. McKinnon estimates world money supply
growth using the growth of the individual national money supplies and
weights them by their nominal GNP in 1970.!'° World price inflation is
estimated in the same manner. By comparing these resulting estimates of
world money supply growth and price inflation, he concludes that "the
two international outbreaks of international price inflation in the
1970s become explicable.'?®

Although McKinnon's approach is, in a sense, at the extreme fringe
of the CS school, he has received the most attention and criticism.
Unfortunately, the criticisms concern two different debates and none of

the authors surveyed for this paper distinguish between the two:

'®Ronald McKinnon, "Currency Substitution and Instability in the
World Dollar Standard," American Economic Review 72 (June 1982):
320-333. McKinnon was not the first to suggest that a world money
supply existed. Alexander Swoboda offered his own model of an integrated
world money supply ["Gold, Dollars, Euro-dollars, and Monetary
Independence," American Economic Review 68 (September 1978): 625-642]
which McKinnon cites extensively. However, McKinnon actually tried to
estimate this world money supply and his work has received far greater
attention.

'°The countries (and their weights) in McKinnon's model are: the
United States (.5174), Canada (.0432), Japan (.1042), the United Kingdom
(.0648), Germany (.0989), France (.0804), Italy (.0491), The Netherlands
(.0167), Belgium (.0137), and Switzerland (.0115).

2°McKinnon, op, cit.
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i the debate over whether CS creates a world money supply;
. the debate over whether national monetary policy can be
effective.

McKinnon himself uses the term "currency substitution" which engages him
in the first debate, and his advocacy of an international monetary
organization to set world monetary goals engages him in the second. What
seems to have been missed in the debate is McKinnon's argument that a
world money supply exists and matters, with or without currency
substitution. Even if the CS school goes too far, the PB school may not

go far enough.

THE STATE OF THE LITERATURE

This partial survey of the literature suggests that:

A Basic money demand equations have not fit the data nearly as
well since 1973 as they did previously;

N Corrections based on additional domestic factors added very
little;

i Corrections based on international factors added very little,
in part due to problems with the data, in part due to
distracting theoretical debates over the exact nature of the
international factors;

* The circumstantial evidence for internatiomal factors suggests
that something important is there.

One can fairly conclude that these various experiments have not solved
the puzzle of the "missing money"”. The next section will attempt to

provide a possible solution.
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i1, AN INTERNATIONAL APPROACH TO MONEY SUPPLY AND DEMAND

As we have seen, the various attempts to "fix" the specification of
money demand equations have not succeeded in explaining the instability
of income velocity. The exploration of any international factors
involved has been incomplete, hampered by econometric problems and
distracting debates. I propose that we return to the original problem.
Existing money demand equations have not worked well since 1973.
International factors may be the source of the instability in the
measured relationships. One can reasonably hypothesize that Americans!
find some part of foreign money sufficiently liquid to be used as
Ml-type money; the same is almost certainly true of M2. Thus, we wounld
want to include foreign money in our concept of the domestic money
supply to test this hypothesis. For our purposes, it does not matter
whether the mechanism is currency substitution or portfolio balancing.
What does matter is whether or not foreign money, for whatever reason,
is a significant element of the relevant money supply for the domestic
economy. In this section, a specification of the money demand equation
will be developed which will allow this hypothesis to be tested

directly.

THE CONCEPT OF WORLD MONEY

When one speaks of the U.S. supply of dollars, definitions of that
concept are readily available. When one speaks of a 'world" supply of
money, however, one can not find such a ready definition, let alone a
measure of it. First, one must i@entify the relevant currencies. A
portfolio balance approach suggests that we would want currencies which
are prima facie reliable: easily convertible with a known and relatively
stable value in the short-run. One would not want unstable currencies or
currencies with (or with the plausible threat of) capital controls.

Perhaps the best way to identify the appropriate currencies is to watch

'To ease reading, I will take an American national perspective in
the discussion here. One can replace "American" with "French,”
"British," "German," et cetera.



the market and see which currencies people hold in their portfolios.
This suggests that we should be concerned primarily with the dollar, the
German deutsche mark (DM), the British pound sterling, the Japanese yen,
and the Swiss franc, the currencies which dominate in international

asset portfolios.

Weights for the Components of World Money
Once one identifies the relevant foreign monies, one must decide
how to treat them.? The approach of this paper suggests that the demand

for money actually looks like this:

a/PYS + Zwi*(M/P)fi = £0Q, 5, ..)

where "wi" is weight assigned to each money in the American economy. By

”

moving the term "wi*(M/P) ;i to the right-hand side of the equation, we

could estimate the weights assigned to each currency and their
significance. Thus, the formulation to be tested would run along the

lines of?:

/Y = £(qQ, 75, ... - a*Ewi*(M/P)fi

If each currency were included separately, one could have serious

problems with degrees of freedom and perhaps multicollinearity.® The

21 will not address the question of which definition of each of the
foreign monies one would want to use.

*With either a CS or PB approach, onme might want to consider
possible ratchet effects: further movement into foreign monies may be
triggered by periods of exceptionally high returns on foreign assets or
money, but the level of use does not reduce afterward. Thus, the
parameter o may increase after each period of high returmns.

“The advantage would be that we would have direct estimates of the
significance of each of the currencies to domestic money demand.



better approach would probably be to develop an aggregate foreign money
supply. This technique also has problems. One can not disaggregate the
effects of the individual currencies. This forces the assumption that
the public treats foreign money as & basket containing fixed proportions
of each currency. The advantages are that multicollinearity should not
be a problem and only one additional degree of freedom would be used.

Thus, we must determine & priori the appropriate weights to assign
each component of this 'foreign" money supply. One could take McKinnon's
approach and choose fixed weights based on a country's contribution to
"world" gross product denominated in 1970 dollars. This weight seems
inadequate on several counts. For one, a country's relative GNP tells us
very little about the reliability of a currency or its acceptability
outside of its national borders. For example, the role of the Swiss
franc as a "world" money would seem to be grossly underestimated in a
product;based weighting, whereas the French franc would probably be over-
weighted since capital controls have reduced the willingness of
foreigners to move into it. Similarly, trade weights, either bilateral
or multilateral,® would seem inappropriate, since they would not reflect
the full range of considerations which affect investors' decisions on
the composition of their portfolios.

We would like to have a weight which captures the fotal demand for
a currency. One possible choice would be to use the weights and
currencies of the IMF's Special Drawing Rights (SDRs), a unit of account
which is meant to act as a type of global money. The weights used in
determining the SDR are meant to reflect some sense of the world role of
these currencies, and are limited to the five most widely traded

currencies. The current weights, in use since Januray 1, 1986, are:

* U.S. dollar -- 42%
. Deutsche mark -- 19%
¢ French franc --15%
. Japanese yen --12%

. Pound sterling --12%

SSuch as the IMF's multilateral exchange rate model (MERM).
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This approach still fails to capture all that we seek. Most importantly,
it omits the Swiss franc. In addition, one could question the
appropriateness of the particular weights chosen, especially with the
growing role of the yen. However, the SDR weights have the advantage of
being well-known and widely accepted in other uses. Boughton used SDR
weights in his estimation of exchange rates.®

To capture the role of currencies in portfolio balancing, one could
base weights on each currency's share of the international bond market.
This approach would certainly capture the effect we seek, letting the
market speak as to which currencies to include. Figures on the breakdown
of the international bond market are available from the Bank for
International Settlements (BIS). Another approach would be to use the
breakdown of foreign currency holdings of the banks reporting to BIS.

Finally, one must convert all these currencies to dollar
equivalents, so in addition to the weights described above, one would
need to weight by the exchange rate. The question arises whether omne
should use a base exchange rate or the current exchange rate. The
current exchange rate would seem to reflect more accurately the

relationships that we seek.

Eurodollars

So far, we have only discussed foreign-denominated ''foreign money."
However, an important feature of international finance in the last two
decades has been the rise of Eurocurrency markets. The first arose in
London when the Soviet government decided that it no longer wished to
hold its dollars in U.S. banks for fear of capital controls, but still
wanted to hold dollars. British banks began to accept deposits in
dollars, and the Eurodollar was born. Growth of the Eurodollar market
was sustained by Regulation Q which limited allowable interest payments
on time deposits. Even after Regulation Q was phased out, the

Eurodollar market has continued to grow.

$James M. Boughton, "Exchange Rate Movements and Adjustments in
Financial Markets: Quarterly Estimates for Major Currencies,'" IMF Staff
Papers 31 (September 1984): 445-468.
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Does the Eurodollar differ from a regular dollar? When the
Eurodollar market first appeared, concern was expressed that Eurodollars
represented substantial leakage of money from the United States. As
Milton Friedman has shown, however, this is not true.’ The principal
source of Eurodollars is the "bookkeeper's pen." By relending the
dollars in their accounts, FRurobanks create new Eurodollars. When these
funds are redeposited, the banks relend them. This process would lead to
an infinite expansion of Eurodollar credits except for the prudence of
bankers, who will maintain reserves in another bank to meet possible
demands on their deposit obligations. Presumably, these deposits would
be held in U.S. banks. Eventually, all the original U.S. dollars which
leaked out will return and the expansion of Eurodollars will cease.

At first glance, a Eurodollar would seem no different from a
"Chicago-dollar," to use Friedman's example. However, an important
difference does exist between the two: it seems likely that the
prudential reserves of Eurobankers would be lower than the required
reserves of U.S. bankers. Therefore, although the existence of the
Eurodollar market does not affect measured U.S. money supply, a given
number of Eurodollars may be able to support more dollar-denominated
credit than an equal number of U.S. dollars. In other words, more
Eurodollars result in a larger "world" moﬁey supply.® Therefore, one
would want to include the supply of Eurodollars as an element of

"foreign" money, in the form:

(M/P)us = £(Q, rus’ ) - a*Zwi*(M/P)fi _ B*(M/P)Eurodollars

'Milton Friedman, "The Eurodollar Market: Some First Principles,”
The Eurodollar (Chicago: Rand McNally & Co, 1970), pp. 272-293.

8Alexander Swoboda, ''Gold, Dollars, Euro-dollars, and Monetary
Independence," American Economic Review 68 (September 1978): 625-642.
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ESTIMATING THE EQUATIONS AND INTERPRETING THE RESULTS

After determining the appropriate measure of 'foreign" money, one
would be ready to estimate our new money demand equation. All the data
should be available from the International Financial Statistics. It
would seem most appropriate to use data since 1973, which was both the
beginning of the flexible exchange rate era and the onset of the
problems with the standard mconey demand equations. One might wish to
test several different weighting schemes. One should run the model with
no foreign money, with Eurodollars only, with foreign-denominated money
only, and with both Eurodollars and foreign-denominated money. Serial
correlation is normally a problem with money demand equations and would
need to be corrected.

In interpreting the results, one would be most interested in
whether or not foreign money is significant. Also, the sign of the
parameter estimate should be negative; if not, then the hypothesis would
be rejected. If the variable were significant and the parameter of the
right sign, then we would wish to see how much additional error the new
variable(s) explained; an F-test could be made to see if the difference
were significant. If the model passed all these tests, then one could
have some faith in the importance of foreign money and the value of the

estimated parameter.

EXTENSIONS OF THE MODEL

The basic model presented above has some major limitations. Perhaps
most importantly, portfolio balancing is not really considered; the
approach fits more closely with currency substitution. No measures are
included for foreign bonds (i.e. foreign interest rates on bonds) or for
expected changes in exchange rates. Both factors should be included on
theoretical grounds. However, problems would immediately arise in
estimating such a model. The rate-of-return variables would be highly
correlated, substantially increasing the variance of the parameter
estimates. Degrees of freedom would be quickly devoured by all the

relevant variables.
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One could attempt several "fixes." First, if the model presented
above works well and explains a significant proportion of the remaining
error, do not worry about these problems and just publish the findings.
Second, one could try including the variables for just one (maybe two)
major currencies to see the effect. Third, one might try aggregating
foreign interest rates. If the same weighting were used for this
variable as for the money supply variable, there might be a problem of
collinearity. Also, the interpretation of aggregate interest rates would
be problematic. Lastly, one could use a broader monetary aggregate, such
as M2 or its equivalent, and run the model presented above. This might
capture some of the components of a portfolio in which we would be most

interested.

CONCLUDING OBSERVATIONS

Obviously, we can not reach any conclusions about the hypothesis
advanced here without testing it as specified above; unfortunately, the
author does not have the resources available to do so. Still, this
approach seems to be worth exploring, even if the particular
specification suggested here fails to prove significant. The
circumstantial evidence for an international money supply seems strong,
both in the coincidental movements of income velocities of the major
currencies and in the observed practices of businesses. The empirical
work done so far by others has been inconclusive but encouraging. It is

to be hoped that this field will be explored more fully in the future.
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