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INTRODUCTION

SINCE THE 1960s, there has been a renewal of interest in the
classical theory of the balance of payments, with important contributions by Johnson
[4] and Mundell [7, 8]; the resulting modern version is known as ‘‘the monetary
approach’’ to balance-of-payments theory. The pioneering work of Johnson and
Mundeil has been followed by a number of theoretical refinements and by several
empirical tests of the theory for small countries {2]. This paper presents an empirical
test of a large country case, viz. the United States in the period 195 1-73. Section 1
sets out a simple two-area model of the world from which the U.S. balance-of-
payments equation is derived. The empirical tests of this equation are discussed
in section 2.

The monetary approach considers balance-of-payments deficits and surpluses as
stock adjustments to money market disequilibrium, or as continuous flow distur-
bances resulting from ongoing stock adjustments. The most important assumptions
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underlying the theory are that arbitrage tends to equate prices across countries and
that there exists a demand for money in each area that is a stable function of a few
variables. The independent variables of the equation tested in section 2 are therefore
the arguments of the money demand and supply functions in the two areas.

Conclusions based on the tests are presented in section 3. The empirical findings
confirm the main propositions of the monetary approach. First, monetary policies in
the United States and in the rest of the world are important determinants of the U.S.
balance of payments. Second, real income growth in the United States exerts a
positive impact, and foreign real income growth exerts a negative impact, on the
U.S. balance of payments (contrary to a simple Keynesian foreign trade multiplier
theory). Third, the effects of changes in price levels, interest rates, and the effective
exchange rate of the dollar, operating via the demands for money, dominate opposite
effects predicted by competing partial equilibrium theories of the balance of pay-
ments, at least for yearly intervals.

1, THE MODEL

The following assumptions hold throughout this section:

1. The world is divided into two currency areas: the United States and Europe.!
We shall denote the U.S. dollar by $ and the European currency by £.

2. The two areas are not symmetrical with respect to their reserve policies in the
sense that Europe’s *‘central bank '’ accumulates dollars, but the U.S. central
bank does not accumulate the European currency.

3. Ineach country only one commodity (aggregate output) is produced that is the

same in both countries and is tradeable.

The exchange rate between the $ and the £ is fixed, but adjustable.

Money and bonds exist in each country and both are internationally tradeable.

Since we are only interested in the overall balance of payments, we can

concentrate our attention on the money market; by Walms's law, an excess

supply of money is equal to an excess demand for the commodity and bonds
together, and by definition, this excess demand is equal to the balance-of-
payments deficit.

ok

List of Symbols
a = money multiplier
B =U.S. balance of payments expressed in dollars = dNIRys
DA = domestic assets of the central bank backing the money supply
G = gold stock
IEE = intra-European exports
IR = international reserves
Lg=U.S. dollar liabilities that are part of European international reserves
MP = stock of money demanded

1**Europe " here represents the rest of the world.
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M3 = stock of money supplied
NIR =IR — L = netinternational reserves
Py = price of one unit of output expressed in £
Pys = price of one unit of output expressed in §
r = nominal interes{ rate
x = exchange rate between the $ and the £ , i.e., the price of one § expressed
in£ '
y = aggregate real output
Y = aggregate output in nominal terms
A =aDA/M fraction of the money stock backed by central bank domestic
assets
p = real interest rate
d = a first difference; a dot above a variable indicates a rate of change; e.g.,
Pz = (1/Pg) - (dPgldr) is the rate of inflation in Europe
7 = a demand elasticity

Subscripts E, US, and W below a variable refer to Europe, the United States, and the
worid, respectively.
The model consists of nine equations:

European money market equilibrium

My =Pg - fs, r5) = ag [DAg + IRg) = M )
U.S. money market equilibrium
Mys® =Pys - gOus rus) = ays [DAUS + IRUS] (2)
— Ly = Mys®

European international reserves definition
IRy =xGg + xLg (3)
World gold stock definition
Gg + Gys =Gw “4)
U.S. net international reserves definition
NIRys=Gys —Lg=1IRys ~ Lg (5)
European demand for dollar assets
L¢=K{EE[Yg)*Pyg (6)
Fisher equation relating real and nominal interest rates

rys =p + Pyg* 6]
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Perfect capital mobility assumption
rg =Trus (8)
Purchasing power parity assumption

X = PgiPys &)

Equations (1) and (2) reflect the assumption of equilibrium in the money markets
of Europe and the United States. The terms on the left-hand side of equations (1) and
(2) are simple demand functions for money, homogeneous of degree one in prices.
The terms on the right-hand side of (1) and (2) are simple money supply functions.
The fact that in equation (2) Lg has been subtracted from ays [DAUS + IRUS],
whereas Ly has not been subtracted from the European money supply, reflects the
basic asymmetry of the international monetary system (assumption 2).

Equation (3) defines the stock of European international reserves as the sum of
gold and dollars holding, and equation (4) represents the world gold stock constraint.
Equation (5) defines the stock of net U.S. international reserves, the first diffarence
of which can be considered as a definition of the U.S. balance of payments. Equation
(6) is the European central bank demand for dollar assets as a function of the
openness of Europe measured by the ratio of intra-European exports to European
income ({EE/Yg). The demand function for dollars by Europe is assumed to be
homogeneous of degree one in prices. K and « are constants, A demand for doltar
assets such as (6) can be justified by the lack of a common European currency and
little European gold production.

Equation (7) determines U.S. nominal interest rates as the sum of expected
inflation and the real rate of interest. Equation (8) reflects the assumption of perfectly
integrated capital markets so that nominal interest rates are everywhere the same.
Equation (9) reflects the assumption of arbitrage operating in goods markets and
tending to equalize price levels at a given exchange rate.

The endogenous variables are Pyg, Pg, Gus {Rg, Gi, NiRys, Ly, rys, rg. The
policy variables are DAg, DAys, aus, ag, IRys, and x. The vartables y; and yys are
assumed to be exogenous and independent of monetary policy.2 Pys* (the expected
rate of inflation) and Gy are also given:

Equations (3), (4), and (5) describe the pre-1973 gold-dollar standard, They yield,
after differentiation:

1
x dt dt

The assumption that y; and yys are exogenously determined (and hence independent of monetary
policy} reflects the classical belief in a vertical long-run Phillips curve. It constitutes a major shortcoming
of the model. However, it can be justified theoretically on the grounds that cur knowledge of the
transmission mechanism of monetary policy is still limited , and empirically on the grounds that, even for
an economy like that of the United States, the effect of monetary policy on the balance of payments seems
to be stronger and faster than the effect on real income. One could also justify the assumption on empirical
grounds by nmin% that, in the period under analysis, the variability of DAg and DA ys has been on average
larger than that of yg and yys.
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which says that one areas’s balance-of-payments surplus is equal to the other s
deficit,

It should be pointed out that the degree of capital market integration, although
high and increasing, was not complete during the period 1951-73, Differences in
risk and in expected rates of inflation of the two currencies, and the existence of
transaction costs, help to explain why equation (8) does not hold perfectly.? This can
be allowed for in estimation by disregarding equations (7) and (8), and treating r¢
and rys as exogenous instead of endogenous variables.

Expressing (1), (2), (6), (9), and (10) in percent changes, one can solve the U.S.
balance of payments ngen the following variables: DAUS. DA,.;, ays, g, Ve, Yus,
(IEE Ye), X, Tz, and Fys, where a dot above a variable indicates a rate of change. If
there are real world frictions that prevent perfect capital market integration, there are
strong reasons to suppose that purchasing power parity does not hold perfectly
(equation (9)), though there would be a strong tendency for price levels eventually
to converge under fixed exchange rates. Although equation (9) implies that
X = Py — Pys, it is nevertheless realistic to introduce among the independent
variables of the balance-of-payments equation the difference in rates of inflation.

Expressing some variables in terms of first differences instead of percent
changes,* and assuming that income as well as interest elasticities of demand for
money are equal in both areas, one obtains:

dNIR'ys =g — &'ys + dDA's — dDa'ys + nfy (J%S - js)

+ nfr (L%S.ﬂ - rE) — aUEE — Y5 + (%) + (Pus ~ Py,
(1)

where the new variables are

dNIR'ys = dNIR X G5 _Aus )
us Us ( ME' B - MUS

é’US= ﬂs_ (1 L_s)

B Mys.
dDA'y = ;_i dDAg;  dDA'ys = B";A} dDAgs
Ly

N N . L
(IEE — Yg) “B My (ags — 1) UEE — ¥y) .

For similar reasons equation (9} does not hold perfectly; th hasi i i
|m§)llcmn (9) will be relaxed below. pe i The purchesing power parily assumprion
dNIR'ys had to be used instead of NIRUS in empirical work, because NIR,,-S approaches zero in some
years of the sample period, which implies that NiRy5 approaches infinity in those years.
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The coefficient 8 is equal to

(1 - A’lI‘z‘, (aus — 1))

In equation (11), the variables have been redefined in order to take account of
structural changes in such parameters as ag/Mz and ays/Mys over the twenty-two-
year period of estimation. This is suggested by the nonlinearity of the model. The
expected signs of the coefficients of dDA 'z and yys are positive, since the surplus of
the U.S. balance of payments will be larger, the larger the rate of expansion of
European domestic assets and the larger the growth rate of U.S. real income. The
expected sign of the coefficient of dDA s is negative, since any increase in DAy
creates a stock supply of dollars that would be expected to spill over on to domestic
and foreign goods and securities causing a deficit in the U.S. balance of payments.
The sign of the coefficient of yz is negative, since an increase in yg increases the
European demand for meney. The positive sign of the coefficient of (1/x) indicates
that the higher the rate of devaluation of the dollar, other exogenous variables being
constant, the higher the balance-uf-payments surplus, which is what one would
expect over the long run. An increase in a’yg exerts a positive effect on the U.S.
money supply and hence a negative one on the U.S. balance of payments; an increase
in 4 exerts a positive effect on the European supply of money and hence a positive
one on the U.S. balance of payments; and the variable (JEE — YE) influences the
European demand for dollars positively and hence the U.S. balance of payments ina
negative way. The expected sign of the coefficient of ryg — Fg is negative; with the
assumed equal interest elasticities of demand for money in the two areas, a higher
level of Fy5 than 7z means that the quantity of money demanded in the United States is
reduced more than in Europe. Finally the theory predicts a positive sign for the
coefficient of (Pus Py), since only if (PUS — Pg) is positive would the reduction
of real money balances be larger in the United States than in Europe in the face of a
relative increase in the U.S. inflation rate. The expected coefficients of (Pys — Pg)
and (I/x) are both +1 due to the assumed homogeneity of the demand functions for
money. Indeed, if purchasing power parity held perfectly, (llx) and (Pys — PE)
would be identical.

2, EMPIRICAL ESTIMATION

In this section ordinary least-squares estimates of equation (11} are presented. The
following group of twelve countries was considered as ‘‘Europe’’: Germany,
France, United Kingdom, Italy, Belgium, Holland, Denmark, Switzerland, Swe-
den, Japan, Australia, and Canada.

The U.S. balance of payments was tested using annual data for the period
1951-73.5 The results are presented in Table 1. Since the attempts to sterilize heavy

$Since from 1951 to 1973 8 has been only slightly below 1, and has shown little fluctvation, it has been
setto | to simplify the construction of the variables.
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U.S. BALANCE OF PAYMENTS ON OFFICIAL RESERVE TRANSACTIONS, 1951-73
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dollar inflows by European countries in the early 1970s might bias the coefficient of
dDA'g, the empirical tests were also performed for the subperiod 1951-70, but are
not shown here. The U.S. balance of payments is measured by the change in the
international reserves of the United States as defined by the International Monetary
Fund minus the change in liabilities to foreign official institutions; y* indicates
permanent real income.®

Turning to the results, the coefficient of the variable &'yy did not turn out to be
significantly different from zero. The same holds for the variable dz. The European
multiplier declined only in 1960, 1961, 1972, and 1973 (by 9.7, 0.1, 2.6, and 1.5
percent respectively). In 1971, when the largest U.S. deficit occurred, it increased
instead by 5 percent.

As expected, the constant term was never significantly different from zero and
was dropped from the regressions. The variables dDA’ ;s and dDA 'y were lagged to
see whether their effects on dVIR' ;s worked themselves out within a year. It was
found that lagged changes in domestic assets of both areas were significant and this
was confirmed when dDA'yg and dDA’g were added to form a single independent
variable. The sum of the coefficients of dDA'ys was approximately twice as large in
absolute value as the expected long-run value of 1, whereas the sum of the coefficient
of the European variable dDA 'y was not significantly different from its expected
valueof 1.

The size of the other coefficients closely approximated their expected values. The
difference between the rates of change of permanent income was very significant;
however, the size of its coefficient was somewhat larger than the average long-run
income elasticity of demand for money for the thirteen countries of the “‘world,’” as
defined.? The coefficient of the variable (Pys — Pg) was not significantly different
from the expected value of +1. Furthermore its inclusion does not reduce the
significance of (1/y). (Compare regressions 2 and 3.) An increase of (Pys — Pg)
reduces the competitiveness of U.S. products and the relative real rate of interest on
U.S. financial assets, holding (1/y) and nominal interest rates constant, which tends
to worsen the U.S. balance of payments. This reduction in competitiveness is the
balance-of-trade effect of changes in relative price levels, emphasized by the
elasticity approach. The evidence suggests that over a one-year period this effect is
outweighed by the positive impact of price increases on the balance of payments,
working through the reduction of real money balances—the effect emphasized by the
monetary approach.

The role of prices of nontraded goods in bringing about this result deserves some
attention. The price level for each country is a weighted average of the prices of

®Permanent income has been used in the empirical tests for several reasons. First, real income has been
assumed to grow exogenously and hence independently of monetary policy, which might not be very
realistic on an annual basis. Permanent income is more independent of monetary policy and better reflects
the long-term real growth of the economy sustained by population growth and technical change. Second,
some authors argue that in the demand for money function, permanent income should be used instead of
curment income.

*The variables y,s" and y:° were also very significant when introduced separately. In addition,
regressions using current U.S. real income (not shown here) yielded a positive and statistically significant

income coefficient, which confirms the procyclical nature of the fluctuations of the U.S. balance of
payments. Williamson [11, chap. 5] found similar results for the gold standard peried.
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traded and nontraded goods, which is the correct price deflator in the monetary and
financial sectors. The larger the share of the nontraded goods sector, the larger is the
scope for divergent price levels between the two countries. It follows that if the
nontraded goods sectors are sufficiently large, and if there are real forces at work that
tend to change the “‘internal’’ price levels (the ratio of the prices of traded to
nontraded goods in the two areas) at different speeds, these real forces will tend to
have an impact on the balance of payments through changes in (Pys — Pg). Given
the high ratio of nontraded goods to traded goods for the U.S. economy, itis quite
likely that the variable (Pys — Pg) also reflects the operation of these real forces.

Furthermore, the variable #yz — 7 was found to be significant at approximately
the 10 percent level, and the size of its coefficient provides a plausible value for the
average long-run interest elasticity of demand for money.® . .

It is interesting to note that by using the varables (1fx), (Pys — Pg), and
(Fus — Fg) together, the size of the coefficient of (fys — Fg) is halved and becomes
insignificant (compare regression 3 with regression 2). This probably reflects the
effect of changes in the expected rate of inflation (correlated with (Pys — Pg) and
{1/x))on interest rates, as implied by equation (7). '

The coefficient of ({EE — Yg)' is an estimate of « (the elasticity of demand for
dollars by Europe with respect to the ratio of intra-European exports to European
income) and its observed range 0of 0.86to 2. 17 is plausible. Finally, the coefficient of
(1fx)is somewhat lower than the expected value of 1, possibly because the effect of a
change in the exchange rate does not work itself out in one year and because
devaluations have tended to occur when deficits have already grown large.

The results for the 1951-70 period were almost the same as for the full sample
period and therefore are not presented here.

Similar results are obtained when the U.S. balance of payments is defined to
include among U.S. dollars liabilities those liabilities to foreign commercial banks.?

3. CONCLUDING COMMENTS

In this paper an equation for the U.S. balance of payments has been derived from a
two-area model of the world, which is in the spirit of the monetary approach to the
balance of payments. The empirical tests presented in section 2 confirm the main
propositions of the monetary approach and support the view that U.S. balance-of-
payments deficits and surpluses in the period 1951-73 cannot be understood without
explicit reference to monetary policy and money market developments in the United
States and the rest of the world.

The tests also throw light on the controversy as to whether a *‘supply theory’’ or a
*‘demand theory ’ of the U.S. deficits in the period is more correct. Supporters of the
“‘supply theory'” claim that the deficit was caused by an overexpansion of the U.S.

®This result implies that the demand for money in both areas is sufficiently sensitive to interest rate

changes, if an adjustment period of one year is allowed for, to more than offset the effect of capital
movements on the U.S. balance of payments.

®A table similar to Table ! for this particular definition of the U.S. balance of payments is available
from the author upon request. )
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money supply [9]; supporters of the ‘‘demand theory’’ claim that the deficit was
caused by an excess demand for dollars by Europe [1]. The regressions reported in
section 2 suggest an eclectic conclusion, since the increase in real European income
and European domestic assets exerts a significant influence on the U.S. deficit, as
does the increase in U.S. real income and domestic assets held by the Federal
Reserve System.

One of the major shortcomings of the empirical tests presented is that the
coefficient of dDA ;5 might be biased by the Federal Reserve System’s attempts to
sterilize balance-of-payments deficits. However, in the institutional framework of
the pre-1973 gold dollar standard, the achievement of equilibrium in the balance of
payments has on the whole been a secondary target for U.S. monetary authorities
compared to that of internal stabilization.

At most, one can say that the U.S. monetary authorities have tried to sterilize gold
losses resulting from conversions of dollars for gold by Europe. However, the yearly
changes inthe U.S. gold stock are, on average, only a relatively smail fraction of the
average absolute value of the annual balance of payments ( 11.3 percent if the balance
of payments is defined on official reserve transactions). Hence it could be shown
that, even assuming full sterilization of gold outflows, the bias of the coefficient of
dDA’ ¢ inthe U.S. balance-of-payments equation would be small. In addition, gold
conversions by Europe are largely endogenous, often resulting from previous high
dollar flows to Europe and hence from expansionary U.S. monetary policy. Thus,
given the international monetary arrangements of the period 1951-73, it is not
unrealistic to consider dDA’ys as an exogenous variable. In this connection it is
interesting to observe that in tests of the Italian balance of payments, under perfectly
fixed exchange rates, the coefficient of the change in domestic assets of the central
banks of the rest of the world is also substantially larger than expected [10].

More open to criticism is the assumption that dDA s is an exogenous variable,
since European countries have at times tried to sterilize dollar inflows. Since the
unwanted dollar inflows into Europe are concentrated in the early 1970s, when U.S.
deficits became really large, the empirical tests were also applied to the subperiod
1951-70, with comparable results.!® One can therefore conclude that there is strong
confirmation of the hypothesis that changes in domestic assets of both the U.S.
central bank and central banks in the rest of the world significantly affect the U.S.
balance of payments.

APPENDIX: SOURCES OF DATA USED

ay; = European money multiplier. Calculated as a GNP-weighted average of
the money multipliers of each European country (a;}, whereq; = (line
34 + line 35)/ line 14 of International Financial Statistics and the GNP

10The criticism that the coefficients of the changes in U.S. and European domestic assets are biased
because of sterilization policies does not apply to the lagged changes in domestic assets, unless one is
willing to make the unrealistic assumptions that the central banks of both areas not only can predict the
balance-of -payments outcome one year ahead, but can also sterilize the predicted effects of the balance-
of-payments outcome on their money stocks. :
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weights used are those of 1971, since in 1971 the largest U.S. deficit
occurred

ays = MysS/Hys = U.S. money multiplier; M,¢® = U.S. money stock (line
34 of IFS); and Hys = U.S., high-powered money (line 14)

DAg = 3,.,'2 (DA/x); where DA; = domestic assets of the central bank of
country i and y; = 1951 exchange rate of country i with respect to the
dollar (in order to exclude from DAz the effect of exchange rate
changes)

D{IUS = Federal Reserve's claims on government (line 12a) plus float(line 13a)

(1/x) = —x = weighted rate of devaluation of the doliar with respect to the
currencies of the twelve countries of Europe. x was calculated by
subtracting from therate of change of DA the rate of change of a series
obtained by using the actual exchange rates in the denominator of DAg,
instead of the 1951 exchange rate

IEE = value of intra-European exports in nominal terms; calculated from
direction of international trade

Mg =3.,"2 (MP/x); where M = money stock of country i, narowly
defined (line 34) and x; = 1951 dollar price of currency of country i

NIRys =IRys — Lg¢ = net intemational reserves of the United States; IRyg
= intemational reserves of the United States (line 1 of IFS); Ly =

. dollar liabilities to foreign official institutions (line 4a)

Pg = weighted average of the rates of changes of the European consumer
price indices (line 64); yi/xye Were used as weights

Pys =U.S. consumer price index (line 64)

Fg = weighted average of the rates of change of the long-term government
bond yields of the twelve European countries; yi/xye were used as
weights. For Japan and Germany line 60b was used (call money rate)
because the other was not available

rus = U.S. long-term government bond yield (line 61 of IFS)

Ye,i& = Z4ue® Wi¥g,¢—s = European permanent real income; ye,, = Ziy2 0/
xve) ¥ and y;=rate of change of real income of country / (line 99a
divided by line 64 of IFS). The weights y,/x;z were calculated for five
years only: 1951, 1956, 1961, 1966, and 1971, and the series yg,, was
obtained by applying the series yg,, to yg, 195, The weights w, are the
same as for the United States (see below)

Yp=3,_,12 (Y/X;) = European income in nominal terms, where ¥; = line
99a of IFS and ; is the 1951 exchange rate of the currency of country i
with respect to the dollar

yus. = Zg=1* Wedys,e—s = U.S. permanent real income, where yys, -, = GNP
at 1963 prices (line 99a divided by line 64 of IFS) at time ¢—s and
we = 0,60, w, = 0.25, w, = 0.10, w; = 0.04, w, = 0,01, The
above set of geometrically declining weights was chosen arbitrarily
and no attempt was made to check the sensitivity of the coefficient of
jr_;;:’ ~ yus” in the regressions of Table 1 to the particular set of weights
chosen. :

T
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