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Current Account Imbalances and
Capital Formation in Industrial
Countries, 1949-81
ALESSANDRO PENATI and MICHAEL DOOLEY*

INTEGRATION OF financial markets among industrial counTHE
tries in the 1970s and 1980s is often cited as indirect evidence

that changes in net foreign asset positions of countries (which are
the sum of net private and official capital flows over a given
period) have become more sensitive to differential rates of return
on investment in physical capital across countries. An increase in
the sensitivity of net capital flows would imply that national savings have been increasingly allocated among countries through
current account imbalances in a manner that more nearly equalizes rates of return. Increased sensitivity would also imply that
foreign savings have played an important role in the capital accumulation process of the industrial world.1
Assumptions about the nature of net capital flows are crucial in
evaluating economic policy in an open economy. Because such
flows can substantially modify the relationship between domestic
savings and investment, they are central to the predictions of a
wide range of models of open economies. For example, if changes
in net foreign assets are extremely responsive to cross-country
* Mr. Penati, economist in the Research Department, is a graduate of Bocconi
University, Milan, and the University of Chicago.
Mr. Dooley, Senior Economist in the Research Department, is a graduate of
Ducjuesne University, the University of Delaware, and the Pennsylvania State
University.
1
An example of this view appears in McKinnon (1981, p. 533): "The development of the eurocurrency market now enables both firms and governments to
borrow (or lend) internationally, on a large scale, for long periods in a variety
of convertible currencies. Clearly, the international integration of capital markets in the 1980s parallels that prevailing in world trade in goods and services,
whereas in the late 1940s national capital markets were segmented by exchange
controls and eurocurrency transacting did not yet exist."

1
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differences in rates of return, a small country can experience a
prolonged budget deficit without reducing the rate of domestic
private capital accumulation or increasing domestic private savings. The crowding out of domestic investment suggested by many
closed-economy models would not occur, because any tendency
for domestic interest rates to rise would attract an inflow of foreign savings through a deficit in the current account of the balance
of payments. If the country were large, this would imply a noticeably lesser amount of savings available for investments in foreign countries and, ultimately, a rise in world real interest rates
and a slowdown in the growth rate of world output. Furthermore,
policies that stimulated domestic savings would not necessarily
increase the rate of accumulation of the domestic capital stock.
Despite its importance, the behavior of net capital flows among
industrial countries has not been the subject of extensive empirical testing. This may be due to the difficulty in measuring expected real rates of return on capital in various countries, but it is
also possible that the assumption has been considered obviously
appropriate and not in need of formal testing. However, two
recent empirical studies by Feldstein and Horioka (1980) and
Feldstein (1983) have concluded that the assumption that net capital flows tend to equalize rates of return on physical capital is at
least debatable. This paper re-examines and extends some of the
studies on this topic. The results presented suggest that there is
little support for the assumption that changes in the net foreign
assets of industrial countries are sensitive to cross-country differences in rates of return, at least for periods longer than five years.
There are two important implications of these findings. First,
disturbances to domestic propensities to save and invest are not
systematically accommodated by international transfers of resources. Second, the integration of financial markets among industrial countries and the associated rapid growth in two-way
trade in financial assets do not necessarily imply that net trade in
financial assets has played a measurable role in equalizing rates of
return on physical capital among countries.
Section I reviews selected contributions in this area. From this
review, it appears that an important unresolved issue is whether
changes in net foreign assets of industrial countries have become
substantially more sensitive to differential rates of return in recent
years. Section II presents evidence suggesting that these changes
were no more sensitive in 1971-81 than they had been in the
1950s. Section III focuses on experience from 1970 to the present.
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In contrast to recent empirical studies—Sachs (1981, 1983)—this
study shows that no systematic relationship between current account imbalances and investment rates is apparent during this
period. Section IV presents some concluding remarks.
I. A Short Survey of the Literature
If changes in net foreign assets were sensitive to cross-country
differences in real rates of return, the location of investment in
physical capital would be unrelated to the location of savings. In
such a world, differences among investment rates in various countries would depend on the expected real rates of return on their
capital stocks, whereas differences among saving rates would depend upon demographic and cultural elements and on the distribution of income. New investment opportunities in a country
would not need to be financed by increases in domestic savings,
because every country would face an elastic supply of funds from
abroad.
These ideas were utilized by Feldstein and Horioka (1980) to
test whether changes in net foreign assets of industrial countries,
which are the counterpart of current account imbalances, respond
to changes in expected real rates of return. The hypothesis tested
was that the share of income saved by individual countries is
unrelated to the share of output devoted to gross investment—
that is, to increasing and maintaining the capital stock. Feldstein
and Horioka took a sample of 15 industrial countries and calculated the average gross domestic saving and gross fixed investment
rates for each country during 1960-74. Then they regressed the
cross-section of the average investment rates on a constant and the
cross-section of the average saving rates. They found that the
slope coefficient was 0.88 and that the R2 was 0.91. The regression
is reported in row 1 of Table 1. For a slightly larger sample of
countries, Feldstein (1983) presented similar results for various
sample periods, including 1975-79 (see row 2 of Table 1). These
data confirmed Feldstein and Horioka's earlier findings: industrial
countries that had relatively high rates of gross fixed investment
also had relatively high gross domestic saving rates.
Feldstein and Horioka also calculated the average saving and
investment rates for the 15 countries in two subperiods and tested
whether the cross section of the changes in the average saving
rates from one subperiod to the other was correlated with the
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TABLE 1. INDUSTRIAL COUNTRIES: SAVINGS, INVESTMENTS, AND CURRENT
ACCOUNT BALANCES'
Number of Industrial Countries

Sample
Period

2

1. 15

(1960-74)

2. 172

(1975-79)

3. 142

(1971-79)

4. 142
5. 19
6. 152
7. 152
8. 172
9. 19
10. 19
11. 19
12. 19

Regression Equation
(7/Y) =

0.035 + 0.88(S/Y)
(1.94)* (12.6)*
(IIY) = 0.046 + 0.86(5/Y)
(1.09) (4.78)*
(CA/Y)= 0.039 - 0.20(//Y)
(1.49) (1.89)*

R2

0.91
0.577
0.21

0.03 - 0.20 (IIY) + 0.28 OIL 0.28
(1.27) (1.9)*
(1.0)
(1960-74)
(C4/Y) = -0.002 - 0.02(//Y)
0.01
(-0.08) (-0.27)
(1960-69)-(1970-74)
A(//Y) = 0.002 + 0.72A(5/Y)
0.52
(0.50) (4.50)*
(1968-73)-(1974-79) A(G4/y)=
. . . -0.64A(//Y)
0.72
(-6.2)*
(1968-73)-(1974-80)
A(//Y)=
. . . +1.04A(5/Y)
(...)
(...)
(1968-73H1974-79) A(C4/Y)= -0.018 -0.55A(//Y)
0.43
(-4.53)*(-3.6)*
0.27
(1968-73)-(1974-80) A(G4/Y) = -0.018 - 0.39A(//Y)
(-4.51)*(-2.48)*
0.44
A(//Y) = -0.014 + 0.83A(5/Y)
(1968-73)-(1974-79)
(1.95)* (3.58)*
0.53
(1968-73)-(1974-80)
A(//Y) = 0.013 + 0.81A(S/Y)
(2.15)* (4.36)*
(1971-79)

(04 /Y) =

1
Parentheses enclosing a period of years indicates the average value of the variables
during that period. The delta (A) indicates the change from the average of the first period
indicated in parentheses to the average of the second. Dots indicate that the statistic of the
parameter is not reported by the authors. / denotes gross domestic fixed investment, Y
gross national or domestic product, CA the current account balance including official
transfers, 5 gross national savings, and OIL the net imports of oil at constant prices. See
the Appendix for the sources of the data and the definitions adopted. The t-statistics are
shown in parentheses below the coefficients, and an asterisk (*) indicates that the coefficient is significant at the 5 percent level.
2
The sources for regressions 1-4 and 6-8 are as follows: 1, Feldstein and Horioka
(1980), p. 321; 2, Feldstein (1983), p. 135; 3 and 4, Sachs (1983), p. 105; 6, Feldstein and
Horioka (1980), p. 327; 7, Sachs (1981), p. 250; and 8, Feldstein (1983), p. 144.

cross section of the changes in investment rates between the
subperiods. This regression, which is reported in row 6 of Table 1,
suggests that the industrial countries that accumulated capital
stock more rapidly in the second subperiod also experienced increases in savings as a share of gross national product (GNP). This
evidence led Feldstein and Horioka (1980, p. 317) to conclude that

©International Monetary Fund. Not for Redistribution

CURRENT ACCOUNT IMBALANCES AND CAPITAL FORMATION

5

"the statistical estimates indicate that nearly all of the incremental
saving remains in the country of origin. These results are quite
incompatible with the assumption of complete arbitrage in a perfect world capital market."2
In two recent papers, Sachs (1981,1983) has analyzed the relationship between investment and the current account balance.
The aim of these papers was to show that changes in domestic
investment opportunities, rather than changes in the price of oil,
were the predominant cause of current account imbalances among
industrial countries. Sachs computed the average current accountto-GNP ratios for 14 industrial countries and their average gross
fixed investment rates for 1971-79. He then regressed the cross
section of current account ratios on the cross section of investment
ratios and found that the slope coefficient was negative and significantly different from zero. In addition, he found a significant
inverse relationship between cross sections of changes in average
current account balances and changes in investment rates over
various sample periods from 1968 through 1979. Based on this
evidence, Sachs (1983, p. 106) concluded that "since the coefficient on investment is -0.65, a 1 percent rise in the investment
rate [between 1961-70 and 1971-79] was financed on average
0.65 percent by foreign capital inflows, and only 0.35 percent by
gross national savings."3
2
Harberger (1980) criticized Feldstein and Horioka's conclusions by pointing
out that the correlation they found between saving and investment shares was
biased upward by the fact that Feldstein and Horioka used gross investment and
gross savings. However, Feldstein (1983) showed that Feldstein and Horioka's
results hold even though net data are used instead of gross data. Harberger also
showed that the sizes of the current account-to-GNP ratios were inversely related
to the sizes of the countries. This might support the view that for small countries,
in which the location of investment opportunities is more likely to differ from
that of savings, net capital flows systematically tend to offset any shortage or
abundance of domestic savings. Tobin (1983) pointed out that the correlation
between domestic saving and fixed investment rates might be biased upward
because corporate profits account for a large fraction of gross domestic savings
in industrial countries, but, at the same time, they are a major determinant of
gross fixed investment.
3
Table 1 did not report the regression Sachs refers to because it was almost
identical to the regression that is snown in row 7. The regression of the quotation
is

A(C4/Y) = -0.01 - 0.65A(//Y),
(4.2) (4.6)

R2 = 0.65

where the sample is the change from the average for 1961-70 to the average for
1971-79; the cross section consists of 13 industrial countries and excludes Japan;
and t-statistics are shown in parentheses below the coefficients.
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The contradiction between Sachs's and Feldstein and Horioka's
conclusions is obvious and is well illustrated by rows 7 and 8 in
Table 1, which are taken from Sachs (1981) and Feldstein (1983).
However, it is possible that the two regressions are not strictly
comparable because they differ both in the cross section of countries included and in the sample period. Therefore, this study
re-estimated them using data for 19 industrial countries and the
same time period. As rows 9 through 12 of Table 1 show, the
estimated parameters changed very little compared with the results reported in the studies by Sachs, Feldstein and Horioka, and
Feldstein. Because it is clear that Feldstein and Horioka's and
Sachs's interpretations of their results cannot both be correct, one
of their equations cannot be viewed as truly structural—that is,
one of the two sets of correlations found in these empirical studies
cannot be used to draw inferences about the behavior of economic
agents.
II. Have Current Account Imbalances Become More
Sensitive to Investment Changes in the 1970s?
A plausible interpretation of the data that would reconcile the
conclusions of Sachs and Feldstein and Horioka is that national
capital markets were not integrated during the 1950s and 1960s
but were liberalized in the 1970s, so that in a world of imperfect
but increasing capital mobility, there would still be a significant
relationship between domestic savings and investment ratios. This
correlation, however, should have declined over time as increasing integration of capital markets tended to break down the relationship between domestic savings and domestic investment. As a
corollary, the inverse correlation between current account balances and investment rates should have become more apparent
over time.
This possibility was advanced by Harberger (1980) and Feldstein (1983). Feldstein (1983) argued that capital market integration was enhanced in the 1970s by various measures, an example
being the elimination of the interest rate equalization tax in the
United States. As a result, the industrial countries may have
moved toward a world of equal rates of return even though domestic savings patterns still largely determined the accumulation of
domestic capital stock. Feldstein supported this hypothesis by
pointing out that the R2 in the regression of the cross section of

©International Monetary Fund. Not for Redistribution

CURRENT ACCOUNT IMBALANCES AND CAPITAL FORMATION

7

investment rates on that of saving rates sharply declines if the
sample period that is used to calculate the average rates includes
the years after 1974 (see rows 1 and 2 of Table 1). He also pointed
out that the negative correlation between current account balances and investment rates that Sachs found for the 1970s had not
been apparent for the 1960s. This can be seen by comparing
rows 3 and 5 in Table 1.
The conjecture that the development of international credit
markets has tended to break the linkage between domestic savings
and investment is certainly appealing. The growth of Eurocurrency and Eurobond markets, as well as the expansion of international banking and other types of financial intermediation among
residents of different countries, has been a prominent institutional
change during the 1970s. However, it is not necessarily true that
a large volume of two-way trade in financial assets is associated
with net trade in financial assets. But it is the net trade, together
with the associated net trade in goods and services, that allows
domestic investment to diverge from domestic savings.
This section tests the hypothesis that the sensitivity of changes
in net foreign assets of industrial countries to differential rates of
return increased from the 1950s to the 1970s. Because the 1950s
are widely viewed as a decade in which the industrial countries
behaved as insular economies, the test provides a good benchmark for evaluating the degree of integration of the national markets for physical capital in the 1970s.4 In practice, the period
1949-59, which was characterized by extensive trade barriers and
exchange controls on current account transactions, was selected to
represent the 1950s. As for the 1970s, two periods were selected.
The first period covered 1971-81, so that its initial year coincided
with the first devaluation of the dollar and the gradual move
toward the managed float. The second period covered 1974-81,
the years that followed the first oil shock.
Table 2 shows that the industrial world as a whole increased its
investment rate by nearly 2 percentage points between the 1950s
and the 1970s. The increase in the median investment rate was
even larger, moving from 20.3 percent to nearly 23 percent. Thus,
there is enough variation in the data to make the comparison
between the two decades significant.
If net foreign assets were more sensitive to differential rates of
return in the 1970s than in the 1950s, the following testable
4

For example, see McKinnon (1981).
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TABLE 2. NINETEEN INDUSTRIAL COUNTRIES: COMPARISON OF VARIANCES,
1950s AND 1970s
1949-59

1974-81

1971-81

Fixed investment/GNP
Overall ratio for
industrial countries
Median
Variance

0.199
0.203
0.001142 = Si

0.216
0.220
0.001644 = S2

0.216
0.228
0.001572 = 53

Savings/GNP
Overall ratio for
industrial countries
Median
Variance

0.215
0.227
0.001673 = 54

0.220
0.223
0.001345 = 55

0.223
0.225
0.001394 = 56

Current account/GNP
Overall ratio for
industrial countries
Median
Variance

0.005
0.003
0.000338 = 57

0.003
0.019
0.000563 = S8

0.002
0.011
0.000430 = 59

Current account/fixed
investment
Variance

0.009325 = 510

0.011347 = Sn

0.008821 = S12

Null
hypothesis
5a = 52

S, = S3
54 = 55

04 == SG

Sj — S&

Sj = Sg

SIQ = On

$10 = $12

Test of Equality of Variances
Alternative
hypothesis
5i<52
Si<S3
S4>S5
S4>S6
S7<S8
S7<S9
Sw < £11
^10 > ^12

Value of
F-statistics1
1.44
1.38
1.24
1.20
1.66
1.27
1.22
1.06

1
Under the alternative hypothesis, the value of the F-statistics should exceed
the critical value of the F-distribution, which is F - 95(18,18) = 2.22.

implications would arise: the correlation between the cross section
of the average saving and investment rates would be lower in the
1970s than in the 1950s; the correlation between the cross section
of average current accounts and investment rates would be negligible in the 1950s but significantly negative in the 1970s; and the
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TABLE 3. NINETEEN INDUSTRIAL COUNTRIES:
CAPITAL MOBILITY,
1950s AND 1970s1
Sample Period
1. (1949-59)
2. (1949-59)
3. (1971-81)
4. (1971-81)
5. (1974-81)
6. (1974-81)
7. (1949-59)-(1971-81)
8. (1949-59)-(1971-81)
9. (1949-59)-(1974-81)
10. (1949-59)-(1974-81)

Regression Equation
(7/Y)=

0.053 + 0.69(5/Y)
(2.13)* (6.25)*
(CAIY) = 0.009 - 0.04(//Y)
(0.32) (-0.30)
(7/Y) = 0.030 + 0.88(S/Y)
(0.88) (6.12)*
(CAIY) = 0.033 - 0.19(1 IY)
(1.17) (-1.66)
(IIY) = 0.034 + 0.88(S/Y)
(0.91)
(5.47)*
(CAIY) = 0.04 - 0.24(//Y)
(0.76) (-0.93)
A(//Y)= 0.021 + 0.78A(S/Y)
(4.87)* (6.11)*
A(G4/Y) = -0.015 + 0.05A(//Y)
(-3.15)* (0.46)
A(//Y) = 0.024 + 0.77A(S/Y)
(5.67)* (5.81)*
A(G4/Y)= 0.019 - 0.02A(//Y)
(-3.58)* (0.19)

R2
0.69
0.005

0.71
0.11
0.68
0.12
0.70
0.01
0.70
0.01

1
Parentheses enclosing a period of years indicate the average value of the
variables during that period. The delta (A) indicates the change from the average
of the first period indicated in parentheses to the average of the second. Dots
indicate the statistic of the parameter is not reported by the authors. / denotes
gross domestic fixed investment, Y gross national or domestic product, CA the
current account balance including official transfers, S gross national savings, and
OIL the net imports of oil at constant prices. See the Appendix for the sources
of the data and the definitions adopted. The t-statistics are shown in parentheses
below the coefficients, and an asterisk (*) indicates that the coefficient is significant at the 5 percent level.

cross section of the changes in the average investment rates between the two decades would be unrelated to the cross section of
the changes in the average saving rates but negatively related to
the cross section of the changes in the average current account
rates. Table 3 shows that the data clearly lead one to reject the
hypothesis that changes in net foreign assets have become more
sensitive to yield differentials,
regardless of the period used to
represent the 1970s.5
5
The Appendix contains the sources and the definitions of the data used in this
study.
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Additional information about the hypothesis that changes in
net foreign assets were more sensitive to differential rates of return in the 1970s can be obtained by comparing the variances of
the average investment rates, of the average domestic saving
rates, and of the average current account-to-GNP ratios. Table 2
shows these variances calculated for the cross section of 19 industrial countries for 1949-59, 1974-81, and 1971-81. The null hypothesis that the variances of the saving rate and investment rate
did not change between the 1950s and the 1970s could not be
rejected at the usual significance level.6 Thus, the differences that
existed among the saving and investment rates of the industrial
countries in the 1950s continued to exist in the 1970s—that is, the
proportion of industrial countries that invested and saved more
than the average remained constant. The same thing is true for the
proportion of industrial countries that invested and saved less than
average. If national markets for real capital had become more
integrated in the 1970s, and if savings and investment had responded to real interest rate movements, the dispersion of the
savings and/or investment rates around their means would have
increased or decreased but would not have remained constant. In
addition, if national markets for real capital had become more
integrated, the differences among the current account-to-investment ratios of the industrial countries would have
substantially
declined in the 1970s, compared with the 1950s.7 When the variance of this ratio was computed for the three periods, it was found
to be almost the same in 1974-81 and 1971-81 as in 1949-59. The
comparison among these variances thus provides another bit of
evidence against the hypothesis that capital became more mobile
in the 1970s.
III. The Evidence Re-examined
This study's failure to find evidence of increased integration
among national markets for physical capital in the 1970s and 1980s
6

Because the distribution used to test the hypothesis of the equality of the
variances is based on the assumption that the random variable is distributed
normally, a x2 goodness-of-fit test was used to test the normality of the data. In
every case, one could not reject the hypothesis of normality.
7
It is assumed here that the two oil shocks did not systematically affect the
relationship between current account balances and investment rates among industrial countries in the 1970s. This assumption is supported by the data. For
example, see the regression shown in row 4 of Table 1.
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leaves unresolved the apparent contradiction between Feldstein
and Horioka's and Sachs's results. In this section, their work is
re-examined and extended. First, the focus is on the stability of
the estimated slope coefficients in Sachs's and Feldstein and
Horioka's equations.
STABILITY OF COEFFICIENTS

The first set of regressions used by Feldstein and Horioka
(1980) and Sachs (1983) relates a cross section of average saving
rates (S/Y) to cross sections of average investment rates (I/Y) ) and
of the current account-to-GNP ratios (CA/Y). Feldstein and
Horioka (1980) and Feldstein (1983) found that (S/Y) was highly
correlated with (I/Y) in various sample periods. By contrast,
rows 3 and 5 of Table 1 show that the negative correlation between (CA/Y) and (I/Y) is not apparent before the 1970s. As was
discussed in Section II, a plausible explanation of these results is
that since the beginning of the 1970s the industrial world has
slowly moved toward a regime under which real rates of return
tend to be equalized across countries. The second set of regressions used by Feldstein and Horioka (1980) and Sachs (1981,
1983) relates a cross section of changes in average investment
rates to both a cross section of changes in average saving rates and
a cross section of changes in current account rates.
In order to check the stability of the regression coefficients
through time, the years after World War II were divided into five
subperiods, and Feldstein and Horioka's and Sachs's equations
were refitted for each pair of consecutive subperiods. The subperiods were selected so that all of them included roughly the
same number of business cycles; the last two subperiods—1968-73
and 1974-79—coincided with the sample period used in Sachs
(1981). The results are reported in Table 4. The correlation between the cross sections of changes in saving and investment rates
appears to be high throughout the years, and it increases substantially after 1973.8 By contrast, the negative correlation between
the investment and current account rates takes a large value only
8

This increase, however, may be overstated on account of several exogenous
factors. During the sample period, total savings in many countries were depressed by a redistribution of income in favor of labor, which reduced corporate
profits, and by a decline in public sector savings caused by an expansion in social
welfare programs. At the same time, the increase in energy prices and the larger
role played oy governments in the economies caused a decline in the investment
rate by reducing the expected return on physical capital.
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TABLE 4. NINETEEN INDUSTRIAL COUNTRIES: STABILITY OF COEFFICIENTS1
Sample Period
(1950-55)-(1956-61))

(1956-61M1962-67)

(1962-67)-(1968-73)

(1968-73M1974-79)2

(1968-73M1974-80)2

Regression Equation
A(//Y) =

0.018 + 0.55A(S/Y)
(2.65)* (4.74)*
A(C4/7)= -0.005 - 0.12A(//y)
(-0.446) (-0.59)
A(//Y) = 0.009 + 0.77A(S/Y)
(1.83)* (2.73)*
A(C4/Y) = -0.000 - 0.32A(//Y)
(-0.10) (-2.39)*
A(//y) = -0.002 + 0.55A(S/Y)
(-0.79) (3.18)*
A(C4/Y) = 0.007 - 0.28A(//y)
(2.45)* (-1.25)
A(//Y) = 0.014 + 0.83A(S/Y)
(1.95)* (3.58)*
A(O4/Y) = -0.017 - 0.55A(//Y)
(-4.53)* (-3.61)*
A(//y) = 0.013 + 0.81A(5/y)
(2.15)* (4.36)*
A(C4/Y) = -0.018 - 0.39A(//y)
(-4.51)* (-2.48)*

R2
0.57
0.02
0.30
0.25
0.37
0.08
0.43
0.43
0.53
0.27

Parentheses enclosing a period of years indicate the average value of the
variables during that period. The delta (A) indicates the change from the average
of the first period indicated in parentheses to the average of the second. Dots
indicate the statistic of the parameter is not reported by the authors. / denotes
gross domestic fixed investment, Y gross national or domestic product, CA the
current account balance including official transfers, S gross national savings, and
OIL the net imports of oil at constant prices. See the Appendix for the sources
of the data and the definitions adopted. The /-statistics are shown in parentheses
below the coefficients, and an asterisk (*) indicates that the coefficient is significant
at the 5 percent level.
2
These equations also appear in Table 1.

between 1968 and 1979, which is the sample period used by Sachs
(1981). However, this value declines substantially, from -0.55 to
-0.39, if 1980 is added to the sample period. Before the 1970s, the
estimated slope coefficient in Sachs's equation is significantly different from zero only between 1956 and 1967.
Because the cross section consists of only 19 countries and
because the negative correlation between the cross section of
changes in investment rates and the cross section of changes in
current account balances emerges in only two periods, a natural
question to ask is whether the correlation depends on a few out-
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Hers.9 Charts 1 and 2 show the scatter plots of the average changes
in investment rates and the average changes in current account
rates between 1956-61 and 1962-67 and between 1968-73 and
1974-79—that is, for the only two subperiods in which the negative correlation between the two variables is significant.10 The
plots clearly indicate that the negative slope of the regression line
depends on one outlier in the first subperiod, Canada, and on
three outliers in the second subperiod, Switzerland, Norway, and
New Zealand. When Sachs's equation was re-estimated without
these outliers, an estimate of the slope coefficient not significantly
different from zero was obtained.11
Not only does the investment-current account relation depend
on a few outliers but—for Switzerland—this relation may not stem
from differentials in rates of return on domestic capital. The sharp
increase in the Swiss current account surplus after 1973 reflected
a marked improvement in investment income that was probably
related to the "safe haven" status of Swiss capital markets. As a
consequence, it is difficult to interpret the data as showing that
changes in the current account position were due to changes in the
expected real rate of return on the capital stocks in the country.
Chart 2 further illustrates this point. From 1968-73 to 1974-79,
industrial countries differed markedly in their capital accumulations. For example, Ireland and Canada increased the share of
income allocated to fixed investment by nearly 4 and 2 percentage
points, respectively. By contrast, the Federal Republic of Germany and the Netherlands decreased this share by over 3 percentage points. However, notwithstanding the differences in investment rates, the vast majority of industrial countries experienced
similar changes in the current account rates.
It seems reasonable to conclude that a few isolated episodes
appear to determine the statistical negative correlation between
current account balances and investment rates in the 1970s. This
correlation is thus insufficient to support the hypothesis that
changes in net foreign assets were responsive to changes in investment opportunities in the industrial world.
9
No precise
10
The
scatter
11

statistical meaning of the word "outlier" is provided herein.
plot for 1968-80 looks almost identical to that for 1968-79.
The fitted regressions were the following:
(1956-61)-(1962-67)

A(C4/Y) = -0.004 - 0.19A(//Y)
(-1.34X-1.60)
(1968-73)-(1974-79)
A(C4/Y) = -0.011 - 0.11A(//Y)
(-5.14)*(-1.01)
The notation used here is explained in footnote 1 of Table 1.

R2 = 0.14
R2 = 0.07
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CHART 1. NINETEEN INDUSTRIAL COUNTRIES: CHANGES IN FIXED
INVESTMENT AND CURRENT ACCOUNT BALANCES, 1956-61 TO 1962-671
(Percent of

GNP)

'The line depicts the regression A(C4/Y) = -0.000 -0.32A(//Y).
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CHART 2. NINETEEN INDUSTRIAL COUNTRIES: CHANGES IN FIXED
INVESTMENT AND CURRENT ACCOUNT BALANCES, 1968-73 TO 1974-791
(Percent of

lr

GNP)

The line depicts the regression A(C4/Y) = -0.017 -0.55A(//Y).
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JOINT ESTIMATION

The contrasting results that Feldstein and Horioka and Sachs
obtained with the same set of data from the 1970s may be caused
by some specification error owing to omitted variables.12 The best
way to test this form of misspecification is to include variables in
the regression that might be important. The problem with this
approach is that it is difficult to find a few variables that capture
the effect of the numerous shocks that might have affected both
endogenous and exogenous variables during the sample period.13
An alternative strategy for testing the "omitted" variable hypothesis is to use an instrumental variable approach. It was assumed
that Feldstein and Horioka's equation was truly structural—that
is, that changes in saving rates determined the systematic part of
changes in investment rates.14 Under this assumption, an omitted
variable would affect investment rates through their random component. If the negative correlation between investments and current accounts was due to any omitted variable, then changes in
investment rates would not have an explanatory power in Sachs's
equation once the random component had been eliminated from
the changes. Therefore, Sachs's equation was re-estimated using
the predicted values from Feldstein and Horioka's equation as the
explanatory variable. As Table 5 shows, the correlation between
the cross sections of changes in investment rates and of changes in
current account balances disappears. Although one can always
argue that the results stem from the choice of an unsatisfactory
instrumental variable, the authors of this study think that these
regressions are sufficient to cast some doubt on the specification
of Sachs's equation.
12
A second misspecification, involving the functional forms of the equations
chosen, may have occurred. It has been noted that the constant terms in the
regressions reported were large and precisely estimated. This implies, for example, that even if the average investment rates of industrial countries had not
changed between the 1960s and 1970s, their average current account balances
would have deteriorated by nearly 2 percentage points in proportion to GNP, a
conclusion that contrasts with the tone of Sachs's papers. Thus, a large constant
may be an indication that the functional forms of the equation are misspecified.
However,
quadratic functions fitted the data very poorly..
13
Given that the sample period covers the first oil shock, changes in the terms
of trade were included, but without much success. Sachs (1983) reports a similar
regression with oil imports as an independent variable; see rows 3 and 4 in
Table
1.
14
The assumption that Feldstein and Horioka's equation is truly structural was
justified by the robustness of their results, which was made clear in the previous
section.
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TABLE 5. NINETEEN INDUSTRIAL COUNTRIES:
INSTRUMENTAL VARIABLE
ESTIMATION1
Regression Equation

Sample Period
(1968-73)-(1974-80)
(1968-73)-(1974-79)

A(G4/Y)= -0.014 + 0.02A(//Y)
(0.005) (0.30)
A(C4/Y) = -0.014 4- 0.09A(//Y)
(0.004) (0.24)

R2

0.001
0.007

1

A circumflex ( A ) indicates the predicted value of the variable it appears
above. Standard errors of estimate appear in parentheses below the coefficients.

ADDING-UP CONSTRAINT

Given the constraint resulting from the national income identity, an increase in the investment rate cannot be associated with
an increase in the saving rate of the same amount unless the
current account balance remains unchanged.15 Because this
adding-up constraint is used by both Sachs and Feldstein and
Horioka to interpret their results, this study jointly estimated
their equations by constraining the sum of the slope coefficients to
be equal to one.16 To implement the estimation, the observations
were stacked as follows:

where i denotes the country index, which ranges from 1 to 19. The
system can be rewritten in a more compact way as Y = XB + U.
The assumption that the disturbances in both Sachs's and Feldstein and Horioka's equations are homoskedastic implies that
for k = 1,2

and
for every i, j
15
Here the changes in the inventory investment that are very small for the two
periods considered are disregarded.
16
For example, see the quotation from Sachs in the penultimate paragraph of
Section I.
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The variance-covariance matrix of the disturbances can then be
expressed as

where

The constraint on the coefficients can be expressed in matrix form
as
r=RB
where
r = l and/? =[0101]
The constrained estimates of the parameters B can then be obtained as (Theil (1971))
where
The constrained estimates are shown in Table 6 for the two sample
periods.
If the sample period includes 1980, the estimate of the slope
coefficient in Sachs's equation is smaller than two standard deviations, while the estimate in Feldstein and Horioka's equation is
not significantly different from 1 at the usual significance levels.
By contrast, if 1980 is left out, the slope estimate in Sachs's equation is equal to -0.34 and is now significantly different from zero
even though it is substantially smaller than the estimate obtained
in the unconstrained regression. For the Feldstein and Horioka
equation, the constraint has the effect of increasing the slope
coefficient to 1.33, a value that has no immediate economic
>n
interpretation. The point that emerges from this joint estimation
is that one minus the estimated coefficient in the original Sachs
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TABLE 6. NINETEEN INDUSTRIAL COUNTRIES: CONSTRAINED ESTIMATES1
Regression Equation

Sample Period
(1968-73)-(1974-80)

(1968-73M1974-79)

A(G4/Y) = -0.016 - 0.15A(//Y)
(0.004) (0.11)
A(//Y) = 0.021 + 1.15A(5/Y)
(0.004) (0.11)
A(C4/Y)= -0.016 - 0.33A(//Y)
(0.004) (0.12)
A(//Y) = 0.026 + 1.33A(S/Y)
(0.004) (0.12)

lr
The standard errors are in parentheses. They were obtained from the
variance-covariance matrix

equation grossly understates the fraction of gross capital formation that is financed by domestic savings.
ANALYSIS OF TIME SERIES

An alternative procedure used to test for misspecification,
though not a rigorous one, is to analyze the time-series properties
of the variables used in the regressions. The two basic equations
can be rewritten as

where Xti and Zri denote two variables that might have some
explanatory power in the regressions but are omitted; uti and eti
denote serially uncorrelated disturbance terms; and i denotes the
country index. Because the most conflicting results are obtained
by Feldstein and Horioka and Sachs with regressions that use
changes in the variables over two periods, a t subscript is attached
to the variables to make explicit the time dependency of the
regressions. If changes in net foreign assets were insensitive to
differential rates of return and if the equation adopted by Feldstein and Horioka was correctly specified—that is, if no relevant
variables were left out—then a0 and 02 would be equal to zero and
ai equal to one. The first equation could then be rewritten as
so that savings would differ from investments only by serially
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uncorrelated error terms, and current account balances would
simply offset unanticipated shocks to the investment and the saving functions. Thus, uti could be interpreted as a forecasting error
since, by assumption, people would not plan to accumulate net
claims on nonresidents. A test that uti is white noise can then be
interpreted as a test that national markets for physical capital are
not integrated. Such a test would be meaningful only if a proper
unit of time were chosen—the equality between ex ante savings
and investments would not be expected to hold on, say, a monthly
basis. In what follows, annual data are used. Although a year is
probably too short a unit of time, the use of longer units would
have resulted in insufficient numbers of observations.
In the first column of Table 7, it is shown that there is a high
degree of serial correlation of investment rates or, in other words,
that shocks to investment tend to persist, so that movements in
investment rates are characterized by long cycles. If these movements were driven by movements in the saving rates, then saving
rates would also be characterized by the same cycles, and the
saving-investment gaps would be white noise. This is true for 12
out of 19 countries. For these countries, the null hypothesis of no
serial correlation could not be rejected at the 0.05 significance
level (see the second column of Table 7).
A similar test can be performed for the difference between
investment rates and current-account ratios. If the long cycles of
investment rates were accounted for by movements in net foreign
assets, their difference would be white noise, and this result could
be interpreted as supporting the capital mobility hypothesis. In
the third column of Table 7, it is shown that the null hypothesis
that (/ - CA)/Yti is white noise can be rejected at the 0.05 significance level for all countries except Australia, Canada, Iceland,
and New Zealand. Although this test is only suggestive, it adds to
the evidence that national markets for real capital were not highly
integrated among industrial countries during the sample period.

IV. Conclusion
In this paper, it has been shown that the hypothesis that national markets for real capital are highly integrated receives little
support from the data for 19 industrial countries. By re-examining
and extending existing studies, this study has found that crosscountry differences in investment rates have mirrored the differ-

©International Monetary Fund. Not for Redistribution

CURRENT ACCOUNT IMBALANCES AND CAPITAL FORMATION

21

TABLE 7. NINETEEN INDUSTRIAL COUNTRIES:
AUTOCORRELATION FUNCTIONS1
Significance Level
of the Box-Pierce
Q(n) Statistics for
n Lags
United States
Canada
Australia
Japan
New Zealand
Austria
Belgium
Denmark
Finland
Germany,
Fed. Rep. of
Iceland
Ireland
Italy
Netherlands
Norway
Spain
Sweden
Switzerland
United Kingdom

0.004
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.015
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.570
0.063
0.160
0.062
0.500
0.000
0.015
0.000
0.052

0.710
0.140
0.290
0.107
0.670
0.000
0.040
0.000
0.118

0.034
0.056
0.937
0.000
0.069
0.000
0.000
0.000
0.010

0.090
0.090
0.990
0.000
0.070
0.000
0.000
0.000
0.022

0.000
0.000
0.000
0.001
0.000
0.038
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.003
0.000
0.064
0.000
0.000
0.000
0.000

0.003
0.336
0.065
0.650
0.189
0.009
0.056
0.085
0.001
0.010

0.013
0.403
0.133
0.489
0.210
0.031
0.111
0.170
0.000
0.028

0.000
0.056
0.000
0.001
0.008
0.006
0.005
0.000
0.000
0.000

0.000
0.127
0.000
0.003
0.023
0.014
0.017
0.000
0.000
0.000

1

The sample period was 1948-81 for the majority of the 19 countries; 1949-81
for Australia, the Federal Republic of Germany, and New Zealand; 1950-81 for
Italy and Belgium; 1952-81 for Japan; and 1954-81 for Spain.
where rt denotes the /th estimated
The Q(ri) statistics are equal to
autocorrelation and T denotes the sample size. A number in the table exceeding
0.05 indicates that the null hypothesis that the first n autocorrelation coefficients
are equal to zero cannot be rejected at the 5 percent significance level.

ences in saving rates during the years after World War II. Moreover, this relation was as strong in the 1970s as in the 1950s, when
international trade in goods and factors of production was hindered by extensive restrictions and controls. Another finding has
been that the link between current account balances and investment opportunities that seems to have emerged in the 1970s is
accounted for by data from only a few counries and perhaps by
shocks to those two variables that were common to all countries.
In view of the evidence presented here, it is concluded that
changes in the propensity to save or to invest on the part of
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residents of an industrial country result in changes in that country's investment share or saving share, while current account balances act as temporary shock absorbers. The authors are unable
to explain why the industrial countries were still behaving like
"insular" economies in the late 1970s, even though a substantial
part of the barriers to the international mobility of goods and
factors of production, which existed in the 1950s, had been phased
out.
It must be acknowledged that the evidence presented might be
consistent with the hypothesis that no differentials in real rates of
return existed among industrial countries over the period studied.
This could have occurred if fiscal policies in industrial countries
were constantly aiming at balancing current accounts. Although
this possibility cannot be ruled out, it is unlikely that governments
have been able to systematically influence aggregate savings rates.
The apparent lack of integration among national markets for
real capital can be reconciled with the existence of current account
imbalances among industrial countries and with the expansion of
the international capital markets in the 1970s. In view of the
evidence presented in the paper, current account imbalances seem
unrelated to differences in rates of return. Instead, they seem to
reflect a variety of unanticipated shocks to incomes and terms of
trade, or shocks that are believed to be temporary. Over time,
these unintended changes in net foreign assets might sum to zero
as portfolios are adjusted to desired levels. There have clearly
been isolated instances of industrial countries—for example, Norway, Canada, and New Zealand—importing a substantial amount
of foreign savings. The possibility remains, however, that these
are unusual events that should not be viewed as reflecting an
increased integration of national capital markets among industrial
countries.
The virtual elimination of effective controls over financial capital movements among industrial countries and the existence of
extraterritorial credit markets provide ample opportunity for savings from one country to find their way into investment or consumption loans in another country. However, it is also clear that
the very large volume of two-way trade in financial assets that has
developed in recent years could accommodate portfolio preferences associated with diversification, tax avoidance, or avoidance
of controls on domestic financial intermediation, without any net
capital flow associated with redistribution of world savings. But it
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is the net flow that plays an important role in equalizing rates of
return on real capital among countries.
APPENDIX
Data Sources and Definitions
Current account of balance of payments
Data were obtained for the current accounts of the balance of payments of the
industrial countries by adding lines lla.d, Hand, llaed, and llafd on the
appropriate country pages of the Fund's monthly publication, International Financial Statistics (IPS). Because the current accounts were expressed in dollars,
they were converted to local currencies using the average market exchange rate
(line ah). Only the time series for Canada and Ireland were available in IPS for
the entire period beginning in 1949. The initial dates for the other countries
ranged from 1951 for Italy and the Netherlands to 1967 for Sweden. For most
countries, these time series were extended back to 1949 using the data published
in the Fund's Balance of Payments Yearbook, volumes 3-19. However, there
were no current account data for Switzerland in 1949 and for Spain from 1949
until 1954. In addition, there were no data on the transactions between metropolitan France and the franc area before 1967. As a result, it was decided to
leave France out of the sample.
GDP/GNP17
The GDP and GNP data were obtained from lines 99a and 99b, respectively,
of IPS. The GDP/GNP series for Canada, Iceland, Ireland, Switzerland, the
United Kingdom, and the United States are available from 1949. However, the
GDP/GNP series for Austria, Belgium, Denmark, the Federal Republic of Germany, Italy, the Netherlands, Norway, and Sweden were available in IPS only
from 1950. For this group of countries, the time series was extended back to 1949
by using the volume and price indices of GDP/GNP published in the Organization for Economic Cooperation's Statistics of National Product and Expenditure
(No. 2,1957). The indices of GDP/GNP were taken at constant prices for Japan
and Finland from United Nations, Statistics of National Income and Expenditure,
Statistical Papers, Series H, No. 9 (May 1956). This publication was also the
source of the GNP at current prices in Japan for 1949-51. However, because
these series systematically differed from the series taken from IPS for those years
in which there was overlapping, the GNP at current prices in 1949-51 was
multiplied by 1.23, which was equal to the ratio between the series in IPS and
in Statistics of National Income and Expenditure during 1952-54.
17
GDP denotes gross domestic product, and GNP denotes gross national
product.
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Fixed investment
Gross national fixed investment was taken from IPS (line 93e). For the years
during which it was not available in IPS, it was obtained from the same sources
used to obtain the missing GDP/GNP data.
Savings
Gross national savings were obtained by adding gross domestic fixed investments, changes in inventories, and current accounts of the balance of payments.
This measure of gross national savings is slightly biased because the current
account of the balance of payments differs from the equivalent concept calculated on a national account basis. Sachs (1981) used the same procedure that is
adopted here. By contrast, Feldstein (1983) used the conventional national income accounts measure. However, he showed that his results did not depend on
the way in which savings were calculated.
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The Private SDR: An Assessment of Its
Risk and Return
PIERRE VAN DEN BOOGAERDE*

SDR WAS CREATED by the International Monetary Fund as
TanE international
reserve asset that is allocated to its members

as a supplement to existing reserve assets. Moreover, it is the unit
of account for all transactions and operations of the Fund. The
SDR is currently defined as the sum of $0.54, DM 0.46, F 0.74,
£0.071, and ¥ 34.0.
Parallel to the development of the Fund's, or official, SDR,
international organizations, borrowers, and investors looking for
a hedge against the considerable volatility and uncertainty in interest rates and exchange rate developments have started to use
the same unit of account, thereby creating the commercial, or
private, SDR. The value of private SDRs is determined on the
basis of the same basket of currencies as the official SDR. But
private SDRs are subject to the conventions of the marketplace
and are not constrained by the rules governing the uses of official
SDRs.1 The simplification of the SDR basket in 1981 enhanced
the attractiveness of the SDR in international financial markets,
and the SDR is now used to denominate a wide range of private
financial instruments and obligations, such as commercial bank
current accounts and deposits, syndicated loans, fixed- and
floating-rate certificates of deposit, floating-rate notes, and Eurobonds.
The use of private SDRs has expanded to meet organizations'
needs for a more stable unit of account to enable them to cope
* Mr. van den Boogaerde, economist in the Operations Division for SDRs and
Administered Accounts of the Treasurer's Department, is a graduate of the
University of Chicago; the Catholic University of Leuven, Belgium; and the
University of Ghent, Belgium.
The author is indebted to his colleagues in the Treasurer's Department for
their useful comments.
1
See Coats (1982).
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with the high exchange and interest rate volatility seen in recent
years. In fully arbitraged foreign exchange and capital markets,
the ex ante total returns—interest income plus currency appreciation or depreciation—expected from investments in otherwise
comparable instruments are equal for all currencies, putting aside
legal constraints and factors of convenience and political risk. If
expectations were always realized, any one such investment
(properly adjusted by its forward rate against the SDR) would do
as well as any other—that is, there would be no benefit in using
a basket. In reality, however, and especially since the system of
floating exchange rates has become generalized, currencies tend
to appreciate or depreciate in unexpected ways, and divergent and
frequently revised expectations of inflation rates and real factors
lead to sudden and often unpredictable gyrations in exchange and
money markets, resulting in large discrepancies in ex post returns.
A large and sophisticated organization may wish to try to monitor these fluctuations or to hedge itself by constructing a tailormade basket of currencies. For the smaller or more conservative
organization, however, the SDR—which is a standardized basket,
or portfolio, of currencies—is often a lower-cost means of diversifying the risk of being exposed to unexpected returns. When
exchange exposure is unavoidable, an investment in SDRs is thus
intrinsically less risky than an investment in financial instruments
denominated in any individual national currency. Moreover, for
the smaller organization, there may be economies of scale and
lower transactions costs in doing business in SDRs.2
This superior stability encompasses both components of total
return: exchange rate changes and interest income. The stability
of the exchange rate results from changes in the exchange value
of each currency in the basket being offset, fully or partially, by
smaller changes in the same direction, or by opposite changes, in
exchange values of the other currencies. Because the exchange
rate movements of the different currencies in the SDR basket are
not perfectly correlated, the standard deviation of the SDR's
exchange rate in terms of a particular currency will be less than the
weighted average of the five individual standard deviations in
terms of the same currency.
By the same token, the interest rate on the SDR represents a
blending of interest rates. But the intrinsic diversification characteristic is somewhat less pronounced than for exchange rate move2

See Sobol (1981-82).
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ments, because interest rates in different countries, while affected
by movements in relative rates, also respond to common factors
affecting the absolute level of yields, and thus tend to move in the
same direction. Table 1 demonstrates that the pairwise correlations between the changes in nominal interest rates on the SDR
and its component currencies are consistently positive and often
high for the period studied. The stability of the SDR interest rate
thus derives predominantly from the fact that it is an average of
various absolute magnitudes of interest rates, rather than from
offsetting interest rate movements.
This paper tries to measure the relative attractiveness, in terms
of both total return and risk, of SDR-denominated investments.
It simulates investments, sequentially using each of the component currencies and the SDR itself as a base currency and
investing alternatively in the native base currency, in the four
other component currencies, and in SDRs.
It is interesting to examine the picture for each currency in turn
for two reasons. First, it permits one to conduct a sequential
examination of the return obtained and risk incurred by residents
in each of the five countries whose currencies compose the SDR
who invest solely in instruments denominated in their native currency and, therefore, ex ante, avoid any foreign exchange risk,
though the five countries experience different inflation rates.
Second, both ex post nominal and real returns differ in each
country. When investing any one currency in instruments denominated in the same or other currencies, adjustment of interest
returns to take account of forward exchange premiums or discounts results in parity of yields, because of the effect of covered
interest arbitrage on forward premiums or discounts. Unadjusted
nominal interest rate differentials, though they reflect different
expectations of inflation rates, are also heavily influenced by
other (i.e., real) factors, the principal ones being the monetary
and fiscal policy stances in each country. Because of these latter
factors—combined with imprecision in, and frequent revisions of,
forecasts—the ex post changes in exchange rates do not always
reflect actual inflation differentials, thereby invalidating strict
purchasing power parity and interest rate parity across countries.
Consequently, the covered return obtained in any currency by a
resident of one country is different from the covered return on the
same currency obtained by a resident of another country and from
the uncovered ex post return obtained in another currency.
While this study emphasizes a comparison of total returns (in-
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TABLE 1. PAIRWISE CORRELATION COEFFICIENTS OF
CHANGES IN NOMINAL INTEREST RATES, 1977-82
(Monthly changes)

SDR
Dollar
Deutsche mark
Pound sterling
French franc
Yen

SDR

Dollar

Deutsche
Mark

Pound
Sterling

French
Franc

Yen

1.00
0.94
0.93
0.71
0.64
0.69

1.00
0.83
0.63
0.48
0.52

1.00
0.63
0.58
0.70

1.00
0.18
0.69

1.00
0.28

1.00

terest income plus exchange rate changes) and variability of these
returns, a separate examination of both interest income and exchange gains or losses is warranted for analytical purposes and
because differing tax treatment of the two components of total
return can have different implications for the after-tax yield.
I. Working Assumptions
The main assumption in the paper is that the SDR basket has
existed in its present five-currency form since January 1, 1977.
The exchange rates used for the five constituent currencies are the
monthly averages of the daily noon midrates in London, with the
exception of January 1977 through April 1977, for which the
monthly averages of the daily representative rates, as published in
International Financial Statistics (IPS), are used because the London noon rates are only available from May 1977 onward.3 The
interest rates used are the one-month Eurodeposit rates for each
of the constituent currencies. The SDR interest rate is the
weighted sum of the interest rates on the component currencies,
3

In the case of the deutsche mark and French franc, the differences between
these two rates (which are taken at close to the same time of day) are very small.
However, the differences have been significant at times for the Japanese yen
because of important time differences. In 1981, for example, the average absolute deviation between the London noon rates and the representative rates were
0,05 percent for the deutsche mark, 0.12 percent for the French franc, and
0.30 percent for the yen.
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with each weight equal to the percentage share of a currency's
spot value in the basket.4
The paper simulates an investment made in January 1977 that
is rolled over each month through December 1982. Interest income is not reinvested in order to compensate for the fact that the
spot exchange rates are used to derive the weights attributed to
the currencies. If interest income were reinvested at the prevailing
rate, currencies which, on average, have proportionally higher
nominal interest rates would obtain greater weights in the basket
at the end of each investment period, and currencies with proportionally lower nominal interest rates would obtain lesser weights
in the basket at the end of each investment period. Consequently,
the composition of currencies at the end of the investment period
would no longer reflect their original weights in the SDR. The use
of forward exchange rates decreases the effect of high interest
rates on currencies expected to depreciate and increases the proportionate importance of low-interest-rate currencies expected to
appreciate in the future, thereby resulting in a more exact calculation. Since interest incomes are not reinvested at the end of each
month and the value of the SDR is recalculated each month, the
bias created by using the spot exchange rates to calculate the
weights is offset.
The interest rate and exchange rate returns for each of the
currencies and the SDR are calculated monthly at an annual rate,
and the month-to-month standard deviations in interest and exchange rate returns are computed. The total yield, which is the
sum of the interest rate and exchange rate returns, and its standard deviation are then computed. Also, the real total yield is
assessed by deflating the nominal total yield for each base currency by the annualized monthly change in the retail price index
in the native country of that base currency. It was demonstrated
earlier that because the forward premium or discount does not
equal the expected exchange rate change, ex post real total returns differ from one country to the next. Consequently, past
4
A more precise way to calculate the SDR interest rate is the covered interest
rate calculation (also known as the "Morgan formula"), whereby the forward
exchange rates of the same maturity, rather than the spot exchange rates on each
of the currencies, are used to derive the weights. The spot exchange rates are
used here because of their immediate availability and because the forward rates
are not readily available in the Fund's data bank. Moreover, given the range of
interest rates under consideration, the difference between the two methods of
calculation should be small.
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behavior of, and expectations about, real total returns play a role
in influencing decisions concerning foreign exchange exposure.
For calculation of the SDK's real total yield, the weighted average of changes in retail price indices in the five countries is deducted from the nominal total yield obtained when the SDR is
used as a base currency. It has been argued that the consumer
price index (CPI) does not reflect true price changes because of
the different methods used to derive it in the various countries,
but it is used here because it is the index on which financial
markets tend to focus most often. The whole exercise is repeated
sequentially, considering each of the constituent currencies and
the SDR itself as base currency.
Once all of the above calculations have been made, the riskreturn relationship of the SDR and each of the base currencies is
assessed and compared. For this purpose, total return is measured, as it was earlier, as the sum of the interest income and the
exchange rate gain or loss; and risk is defined as the total variability, as measured by the standard deviation of the total return.
Moreover, a study of the volatility of the total return on individual
currencies, defined as that part of total variability of the returns
that is the result of changes in the return on the SDR, is undertaken. The causes of changes in the total return on a currency are
broken down into two categories: first, an evolution common to
all currencies, defined in the model as the movement of the SDR;
second, factors specific to that currency. Consideration of volatility, measured by a simple statistic called the beta coefficient,
indicates how much of the change in the total return on an individual currency is the result of movements in the value of the basket
rather than the result of isolated changes in the value of that
currency. A beta coefficient of one is given to the SDR, and the
beta coefficient for each currency is calculated. If a currency's
beta coefficient is also equal to one, the yield on that currency
varies proportionally with the return on the SDR. A beta coefficient greater than one means that the currency's return varies
more than proportionally with the return on the SDR, and the
reverse is true for a beta coefficient lower than one. Given a linear
risk-return relationship, the greater the beta of a currency, the
greater the risk and the greater the expected return required to
compensate risk-averse investors. By the same token, the lesser
the beta, the lesser the risk and the lesser the expected return
required. Finally, the paper discusses some features that could
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make use of the SDR in international financial markets more
attractive.
As was indicated earlier, the period covered extends from
January 1977 to December 1982. Two subperiods are also considered: in the first subperiod, the investment is rolled over from
January 1977 to December 1979, and in the second from January
1980 to December 1982. The rationale for choosing the subperiods is the evolution of the exchange rate of the dollar, given the
pre-eminent weight of the dollar in the SDR basket, as shown in
Table 2.
As can be readily seen in the table, the first subperiod, extending from January 1977 to December 1979, can roughly be earmarked as one of weakening of the dollar; the second subperiod,
extending from January 1980 to December 1982, can be earmarked as one of strengthening of the dollar. For the period as a
whole, as shown by the point-to-point exchange rate changes in
the last column of Table 2, the dollar was, on average, fairly stable
against the deutsche mark, the pound sterling, and the SDR; it
appreciated markedly against the French franc and depreciated
against the yen.
II. Interest Return
In this section, the first component of total return—interest
income on each of the constituent currencies and on SDR
deposits—is examined separately. While interest returns are available in each of the constituent currencies held by potential investors, differences in these returns clearly cannot be exploited
without incurring exchange rate exposure. As was mentioned earlier, though, interest rates prevailing in a country reflect both
expectations of inflation rates and real factors, such as the monetary and fiscal policy pursued in that country, so that a study of
interest rates' evolution has its own merit. Moreover, in most
countries, interest income is considered current income, while
exchange rate gains are considered capital gains, which are normally taxed at a much lower rate. Consequently, the allocation of
investments will also be influenced by prevailing nominal interest
rates. A separate study of interest incomes also permits detection
of the degree of risk reduction involved in interest rates on SDRdenominated deposits. Table 3 displays the nominal and real interest rate returns, the standard deviation of these returns, and the
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TABLE 2. ANNUAL INCREASE (+) OR DECREASE (-) OF
NOMINAL EXCHANGE RATES AGAINST THE DOLLAR AND
AVERAGE WEIGHT OF THE DOLLAR IN SDR BASKET
(In percent)

Currency
Deutsche mark
Pound sterling
French franc
Yen
SDR

1978 1979 1980
1981
7,.91 -13.73 -14.58
9.76 12.56
9.60 6.46
9 .84
6.09 -22.92
3.92 9.77
6 .03 -12.32 -25.18
12.75 -4.41
18.23 18.60 -22, .43
1.23 -1.66 -7.92
5.85 7.52
1977

Average weight
of dollar
in SDR
47.38 43.82

42.47

42.04

45.83

Overall
Change for
1982 1977-82
-7,.16
-1,.47
-17,.68
-3,.56
-19, .96
-37,.43
-10,.72
17,.80
-6 .07
-2,.00

48.93

coefficients of variation for the whole period and for the two
subperiods. Chart 1 compares the nominal interest rates simulated for the SDR with the rates on its component currencies for
the selected period.
The standard deviations of the interest returns reveal that the
nominal interest rate on the SDR has not systematically been the
most stable rate. For both subperiods and for the whole period,
the deutsche mark interest rates are more stable than the SDR
interest rates, which, in turn, are more stable than the remaining
interest rates. When the coefficient of variation, which measures
the relative spread of the distribution around its mean and thus
has the advantage of being a comparable measure, is used, the
interest return on the pound sterling turns out to be the most
stable for 1977-82, followed closely by the SDR interest return.
During the 1977-79 subperiod, only the French franc had more
stable interest rates than the SDR; while during the 1980-82
subperiod, all five constituent currencies had more volatile interest rates than the SDR.
In order to also assess the real interest returns, the nominal
interest rates for each component currency have been deflated by
the changes in the retail prices in their respective countries and the
nominal SDR interest rates have been deflated by the weighted
average of the changes in retail price indexes in the five countries.
The results are displayed at the bottom of Table 3.
Interestingly, the first subperiod (1977-79) is characterized by
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TABLE 3. INTEREST RETURNS, STANDARD DEVIATION IN THE RETURNS, AND COEFFICIENTS OF VARIATION
(In percent)

Currency

Interest
return

Whole Period
Standard
Coefficient
of variation
deviation
of interest
of interest
return
return

Interest
return

Subperiod 1
Standard
deviation
of interest
return

Coefficient
of variation
of interest
return

Interest
return

Subperiod 2
Standard
deviation
of interest
return

Coefficient
of variation
of interest
return

Dollar
Deutsche mark
Pound sterling
French franc
Yen
SDR

11.51
7.09

12.59
13.61
6.01
10.34

4.12
3.16
3.29
5.72
3.44
3.29

0.358
0.445
0.262
0.420
0.572
0.318

Nominal Interest Rates
2.82
8.68
0.325
1.70
4.49
0.378
10.84
3.14
0.290
2.02
10.26
0.197
3.60
2.49
0.692
2.01
0.261
7.68

14.34
9.69
14.33
16.97
8.43
13.00

3.17
1.85
2.41
6.26
2.40
1.86

0.221
0.191
0.168
0.369
0.285
0.143

Dollar
Deutsche mark
Pound sterling
French franc
Yen
SDR

2.85
2.57
1.48
2.86
1.49
2.46

5.23
3.79
9.07
6.40
8.82
4.37

1.837
1.474
6.141
2.236
5.935
1.776

-0.59
0.74
-1.06
0.54
-1.04
-0.31

Real Interest Rates
2.97
-5.056
3.30
4.438
8.82
-8.323
3.99
7.346
8.77
-8.425
3.00
-9.620

6.21
4.40
4.01
5.18
4.01
5.24

4.73
3.38
8.70
7.49
8.24
3.73

0.753
0.767
2.169
1.446
2.052
0.712
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CHART 1. SDR AND COMPONENT CURRENCIES: NOMINAL ONE-MONTH EUROCURRENCY
DEPOSIT INTEREST RATES, 1977-82
(Monthly changes)
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very low or negative real interest rates, and the second subperiod
(1980-82) by relatively high real interest rates.
Both during the whole period (1977-82) and during the two
subperiods, the SDR real interest rate remains above the average.
During the 1977-79 subperiod, the dollar and SDR real interest
rates are the most stable when measured by the standard deviation. During the 1980-82 subperiod, the deutsche mark real
interest rate is marginally more stable than that of the SDR as
measured by the standard deviation, but the SDR real interest
rate displays the lowest total variability when measured by the
coefficient of variation. As was true of nominal interest rates, the
deutsche mark has the lowest variability in real interest rate returns for 1977-82. But the SDR real interest return is higher,
though only marginally more variable than the deutsche mark
return.
III. Exchange Rate Changes
In order to make the various national interest rates described
above comparable, they must be adjusted by exchange rate
changes experienced in moving from one currency to the other. In
this section, the returns derived from particular exchange rate
changes are examined separately, and the exchange-risk reduction obtained when investing in SDR-denominated assets is assessed. This is of interest in that it shows the relative gain or loss
and the stability of exchange rate changes if currency (rather than
interest-bearing assets) is held. In order to capture the fluctuations of all the currencies included in the SDR basket, the pairwise correlation coefficients of changes in exchange rates using
the SDR as a unit of account were calculated. These appear in
Table 4.
Table 4 shows that the exchange rate movements of the dollar
have a negative correlation with the exchange rate changes of the
four other currencies included in the SDR basket. This is not
surprising, because, given the importance of the U.S. economy
and the dollar in the world financial system, the evolution of the
dollar rate is principally influenced by domestic events in the
United States, resulting in quite independent movements of the
currency. By definition, other currencies move in the opposite
direction from the dollar, but the degree of negative correlation
is markedly different from one currency to the other. It is very
pronounced for the deutsche mark and the French franc, less for
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TABLE 4. PAIRWISE CORRELATION COEFFICIENTS OF CHANGES
IN EXCHANGE RATES EXPRESSED IN SDKs, 1977-82
(Monthly changes)
Currency

Dollar

Dollar
Deutsche mark
Pound sterling
French franc
Yen

1.00
-0.76
-0.29
-0.75
-0.52

Deutsche
Mark

1.00
0.03
0.71
0.02

Pound
Sterling

1.00
-0.03
-0.12

French
Franc

Yen

1.00
0.18

1.00

the yen, and even less for the pound sterling. The small correlation coefficient between the dollar and the pound sterling is due
to a marked independent appreciation of the pound sterling in
1979 and 1980 because of the emergence of the United Kingdom
as a major oil producer and its implementation of stringent monetary and fiscal policies.
Tables 1 and 4 reveal a strong positive correlation between the
deutsche mark and the French franc, evidently because both currencies are members of the European Monetary System (EMS),
which contains exchange rate changes within narrow limits. As the
correlation coefficient measures the relationship between the exchange rate fluctuations in each of the months under study, it is
not influenced significantly by periodic revaluations or devaluations. Moreover, normal depreciations before a formal devaluation and normal appreciations before a formal revaluation are
artificially constrained by the EMS mechanism; consequently, the
true movements of the French franc vis-a-vis the deutsche mark
are masked.
The relatively high correlation between the French franc and
the yen cannot be explained by any institutional setup and must
therefore be considered accidental. The relatively high correlation between the pound sterling and both the French franc and the
deutsche mark when the dollar is used as a base currency disappears completely when the SDR is used as the numeraire. Consequently, the correlation is due mainly to the simultaneous fluctuations of these three currencies against the dollar rather than to
synchronous movements among themselves.
The exchange rate developments described above are illustrated in Charts 2 and 3: in Chart 2, the dollar is taken as the
numeraire, while Chart 3 uses the SDR as numeraire.
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CHART 2. SDR AND COMPONENT CURRENCIES: FOREIGN EXCHANGE RATE INDICES, 1977-82
(Monthly changes; January 1977 = 100)
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CHART 3. SDR AND COMPONENT CURRENCIES: FOREIGN EXCHANGE RATE INDICES, 1977-82
(Monthly changes; January 1977 = 100)
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IV. Total Return
In this section, the total return opportunities, defined as the
sum of interest income and exchange rate gain or loss, available
to an investor in each base country investing either in his native
currency or in each of the other component currencies and the
SDR itself are examined in sequence. Different results are obtained depending on the base currency used, because, as was
mentioned earlier, actual total returns do not coincide with expected returns; consequently, a stepwise analysis is undertaken.
The results are shown in Tables 5-10 and illustrated in Charts 4
and 5.

INVESTMENT RETURN IF BASE CURRENCY IS THE DOLLAR
(TABLE 5 AND CHART 4)
Because other currencies tend to move in the opposite direction
from the dollar, a dollar-based investor could use any non-dollar
currency in the SDR basket or the SDR itself as a hedge against
the fluctuations of his own currency. As the dollar constituted, on
average, 45 percent of the SDR in the period under study, the
movements of the SDR exchange rate encompassed a high degree
of autocorrelation of the U.S. dollar, with the result that investments in SDRs were prima facie less risky for a dollar-based
investor than investments in the other, non-dollar currencies.
Moreover, movements of one of the non-dollar currencies tend to
be partially offset by smaller or divergent movements in the other
non-dollar currencies. As a matter of fact, the exchange rate
variation incurred by investing in one of the four non-dollar currencies would have been, on average, more than twice the exchange rate variation of the SDR, as shown by the standard deviations of the exchange rate movements for the whole study period
and for both subperiods.
During 1977-82, a dollar holder investing in foreign currencies
would have obtained the highest total return by investing in pound
sterling and the second highest total return by investing in SDRs.
However, the coefficients of variation reveal that the total SDR
return would have been nearly twice as stable as the total return
on pound sterling and three times more stable than the total
return on the other currencies. This is clearly illustrated at the top
of Chart 4.
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TABLE 5. SIMULATION OF INVESTMENT IN SDR BASKET CURRENCIES
AND IN SDKs WITHOUT REINVESTMENT OF INTEREST RETURNS
(Dollar as base currency)
Standard
Deviation
of
Exchange
Rate

Standard
Deviation
of
Total
Yield

Coefficient
of
Variation
of Total
Yield

Interest
Return

Exchange
Rate
Return

Total
Yield

Standard
Deviation
of
Interest
Return

Dollar
Deutsche mark
Pound sterling
French franc

11.51
7.09
12.59
13.61
6.01
10.34

— percent0.00
-0.67
-0.92
-5.73
2.65
-0.43

11.51
6.41
11.67
7.88
8.66
9.91

1977-82
4.12
3.16
3.29
5.72
3.44
3.29

0.00
32.34
28.69
32.33
38.31
15.36

4.12
31.24
28.89
32.35
38.15
14.22

0.368
4.869
2.477
4.106
4.404
1.435

Dollar
Deutsche mark
Pound sterling
French franc

8.68
4.49
10.84
10.26
3.60
7.68

0.00
10.39
8.77
6.67
6.25
4.66

8.68
14.88
19.61
16.92
9.85
12.34

1977-79
2.82
1.70
3.14
2.02
2.49
2.01

0.00
22.44
24.00
18.67
36.62
11.32

2.82
22.38
24.18
18.84
35.77
11.09

0.325
1.504
1.233
1.113
3.631
0.899

Dollar
Deutsche mark
Pound sterling
French franc

14.34
9.69
14.33
16.97
8.43
13.00

0.00
-11.74
-10.61
-18.14
-0.95
-5.52

14.34
-2.05
3.72
-1.17
7.47
7.47

1980-82
3.17
1.85
2.41
6.26
2.40
1.86

0.00
36.96
30.00
38.15
40.13
17.24

3.17
36.50
31.28
40.00
40.87
16.58

0.221
-17.831
8.415
-34.274
5.468
2.219

Yen
SDR

Yen
SDR

Yen
SDR

Pairwise Correlations of Total Returns, 1977-82

SDR
SDR
$
DM
£
FF
¥

1.00
-0.33
0.91
0.72
0.90
0.76

$
1.00
-0.38
-0.36
-0.39
-0.34

DM

£

FF

¥

1.00
0.58
0.89
0.53

1.00
0.52
0.43

1.00
0.59

1.00

INVESTMENT RETURN IF BASE CURRENCY IS THE DEUTSCHE

MARK (TABLE 6 AND CHART 4)

During 1977-79, the highest return that a deutsche mark-based
investor could have obtained would have been earned by investing
in pounds sterling, but at a relatively high risk. The lowest risk, as
measured by the standard deviation of the total returns, would
have been realized by investing in SDKs, closely followed by the
low risk of investing in French francs, given the efficacy of the
EMS. But when the coefficient of variation is used to measure the
variability of returns, the French franc investment is more stable
than the SDR investment, because of the low total yield obtained
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TABLE 6. SIMULATION OF INVESTMENT IN SDR BASKET CURRENCIES
AND IN SDKs WITHOUT REINVESTMENT OF INTEREST RETURNS
(Deutsche mark as base currency)

Interest
Return

Exchange
Rate
Return

Total
Yield

Standard
Deviation
of
Interest
Return

Standard
Deviation
of
Exchange
Rate

Standard
Deviation
of
Total
Yield

Coefficient
of
Variation
of Total
Yield

Dollar
Deutsche mark
Pound sterling
French franc
Yen
SDR

11.51
7.09
12.59
13.61
6.01
10.34

—percent —
-0.19
0.00
-0.64
-5.15
3.03
-0.24

11.32
7.09
11.94
8.45
9.04
10.10

1977-82
4.12
3.16
3.29
5.72
3.44
3.29

32.35
0.00
27.24
14.74
33.92
19.20

34.35
3.16
28.12
15.10
34.71
20.39

3.034
0.445
2.354
1.786
3.837
2.020

Dollar
Deutsche mark
Pound sterling
French franc
Yen
SDR

8.68
4.49
10.84
10.26
3.60
7.68

-10.90
0.00
-1.83
-3.93
-4.27
-6.02

-2.22
4.49
9.01
6.33
-0.67
1.66

1977-79
2.82
1.70
3.14
2.02
2.49
2.01

23.02
0.00
23.81
16.00
32.77
14.32

23.08
1.70
24.37
15.62
32.09
14.17

-10.375
0.378
2.705
2.467
-48.073
8.543

Dollar
Deutsche mark
Pound sterling
French franc
Yen
SDR

14.34
9.69
14.33
16.97
8.43
13.00

10.53
0.00
0.55
-6.38
10.33
5.54

24.87
9.69
14.88
10.59
18.76
18.54

1980-82
3.17
1.85
2.41
6.26
2.40
1.86

36.84
0.00
30.59
13.47
33.92
21.78

38.52
1.85
31.50
14.47
34.92
22.28

1.549
0.191
2.117
1.367
1.862
1.202

Pairwise Correlations of Total Returns, 1977-82

SDR
$
DM
£
FF
¥

SDR
1.00
0.96
0.43
0.66
0.38
0.55

$

DM

£

FF

¥

1.00
0.46
0.54
0.26
0.33

1.00
0.09
0.16
0.12

1.00
0.12
0.32

1.00
0.36

1.00

on SDKs during that period. This low yield on the SDR, incidentally, somewhat distorts the relevance of the coefficient of
variation.
During the second subperiod (1980-82), an investment in dollars would have yielded the highest return but also the highest
standard deviation. In the low-risk category, the two lowestranking investments are the same, but the situation regarding
measures of variability is reversed: when measured by the standard deviations of the total returns, the French franc investment
is slightly less volatile than the SDR investment; while when the
coefficient of variation is used, the reverse is true.
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TABLE 7. SIMULATION OF INVESTMENT IN SDR BASKET CURRENCIES
AND IN SDKs WITHOUT REINVESTMENT OF INTEREST RETURNS
(Pound sterling as base currency)

Interest
Return

Total
Yield

Standard
Deviation
of
Interest
Return

Standard
Deviation
of
Exchange
Rate

Standard
Deviation
of
Total
Yield

Coefficient
of
Variation
of Total
Yield

0.25
0.04
0.00
-5.044
3.31
0.08

11.76
7.13
12.59
8.57
9.32
10.42

1977-82
4.12
3.16
3.29
5.72
3.44
3.29

28.64
26.85
0.00
27.42
35.84
19.82

30.63
26.97
3.29
29.50
36.10
20.89

2.606
3.783
0.262
3.440
3.873
2.089

Exchange
Rate
Return

—percent —

Dollar
Deutsche mark
Pound sterling
French franc

11.51
7.09
12.59
13.61
6.01
10.34

Dollar
Deutsche mark
Pound sterling
French franc

8.68
4.49
10.84
10.26
3.60
7.68

-9.32
1.37
0.00
-2.45
-2.79
-4.48

-0.64
5.86
10.84
7.81
0.81
3.20

1977-79
2.82
1.70
3.14
2.02
2.49
2.01

24.63
23.65
0.00
23.96
37.42
19.08

24.96
23.72
3.14
23.95
36.68
19.08

-39.052
4.046
0.290
3.068
45.529
5.954

Dollar
Deutsche mark
Pound sterling
French franc

14.34
9.69
14.33
16.97
8.43
13.00

9.81
-1.29
0.00
-7.62
9.41
4.65

24.15
8.40
14.33
9.35
17.84
17.65

1980-82
3.17
1.85
2.41
6.26
2.40
1.86

29.48
30.00
0.00
30.61
33.60
19.75

31.05
30.17
2.41
34.51
33.91
20.35

1.286
3.592
0.169
3.691
1.901
1.153

Yen
SDR

Yen
SDR

Yen
SDR

Pairwise Correlations of Total Returns, 1977-82

SDR
SDR
$
DM
£
FF
¥

1.00
0.87
0.71
-0.000
0.73
0.60

$
1.00
0.36
0.08
0.37
0.30

DM
1.00
-0.14
0.87
0.43

£

1.00
-0.09
-0.12

FF

¥

1.00
0.53

1.00

For the whole period under study, the investment in French
francs turns out to be slightly less volatile than the investment in
SDKs, but the total yield obtained is lower on the former. This
unexpected behavior is accounted for by the participation of both
the deutsche mark and the French franc in the EMS.

INVESTMENT RETURN IF BASE CURRENCY IS THE POUND
STERLING (TABLE 7 AND CHART 4)
For the three periods under consideration, a sterling-based investor would have obtained the greatest stability in foreign invest-
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CHART 4. RISK-RETURN RELATIONSHIPS, 1977-82

ments, when this is measured by the standard deviations of the
total returns, by investing in SDKs. Moreover, he would have
obtained an above-average total yield. When the coefficient of
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TABLE 8. SIMULATION OF INVESTMENT IN SDR BASKET CURRENCIES
AND IN SDKs WITHOUT REINVESTMENT OF INTEREST RETURNS
(French franc as base currency)

Interest
Return

Total
Yield

Standard
Deviation
of
Interest
Return

Standard
Deviation
of
Exchange
Rate

Standard
Deviation
of
Total
Yield

Coefficient
of
Variation
of Total
Yield

4.87
4.96
4.39
0.00
8.13
4.81

16.38
12.05
16.98
13.61
14.14
15.15

1977-82
4.12
3.16
3.29
5.72
3.44
3.29

31.65
14.41
27.67
0.00
31.13
18.65

33.77
14.95
28.30
5.72
31.84
19.96

2.062
1.241
1.666
0.420
2.251
1.318

Exchange
Rate
Return
PERCENT

Dollar
Deutsche mark
Pound sterling
French franc

11.51
7.09
12.59
13.61
6.01
10.34

Dollar
Deutsche mark
Pound sterling
French franc

8.68
4.49
10.84
10.26
3.60
7.68

-6.99
3.71
1.98
0.00
-0.37
-2.16

1.69
8.20
12.82
10.26
3.23
5.52

1977-79
2.82
1.70
3.14
2.02
2.49
2.01

18.84
15.73
24.25
0.00
29.77
10.91

18.87
15.62
24.37
2.02
28.89
10.56

11.174
1.905
1.902
0.197
8.938
1.913

Dollar
Deutsche mark
Pound sterling
French franc

14.34
9.69
14.33
16.97
8.43
13.00

16.73
6.21
6.81
0.00
16.63
11.78

31.07
15.90
21.14
16.97
25.06
24.78

1980-82
3.17
1.85
2.41
6.26
2.40
1.86

37.25
13.05
30.86
0.00
30.52
22.06

38.90
13.38
31.53
6.26
31.25
22.50

1.252
0.841
1.491
0.369
1.247
0.908

Yen
SDR

Yen
SDR

Yen
SDR

Pairwise Correlations of Total Returns, 1977-82

DM

SDR
SDR
$

DM

£
FF

¥

1.00
0.95
0.44
0.66
0.12
0.45

1.00
0.29
0.53
0.13
0.26

1.00
0.29
0.25
0.06

FF

1.00
-0.25
0.25

1.00
0.00

1.00

variation is used to measure risk, an investment in either deutsche
mark or French francs would have been more stable than an SDR
investment in 1977-79, but an investment in either currency would
have been more risky than an investment in SDKs or in any of the
other component currencies in 1980-82. For the whole period, the
SDR investment is the most stable one, whichever measure is
used.
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TABLE 9. SIMULATION OF INVESTMENT IN SDR BASKET CURRENCIES
AND IN SDKs WITHOUT REINVESTMENT OF INTEREST RETURNS
(Yen as base currency)
Standard
Deviation
of
Exchange
Rate

Standard
Deviation
of
Total
Yield

Coefficient
of
Variation
of Total
Yield

Interest
Return

Exchange
Rate
Return

Total
Yield

Standard
Deviation
of
Interest
Return

Dollar
Deutsche mark
Pound sterling
French franc

11.51
7.09
12.59
13.61
6.01
10.34

—percent—
-3.89
-3.99
-4.40
-9.00
0.00
-3.94

7.62
3.10
8.19
4.61
6.01
6.40

1977-82
4.12
3.16
3.29
5.72
3.44
3.29

39.17
34.11
36.49
31.43
0.00
28.64

40.93
34.07
37.25
32.11
3.44
29.45

5.374
10.995
4.547
6.961
0.572
4.602

Dollar
Deutsche mark
Pound sterling
French franc

8.68
4.49
10.84
10.26
3.60
7.68

-7.39
3.39
1.65
-0.35
0.00
-2.44

1.29
7.88
12.49
9.91
3.60
5.25

1977-79
2.82
1.70
3.14
2.02
2.49
2.01

37.08
32.64
37.45
29.50
0.00
28.78

38.54
33.39
38.89
29.87
2.49
30.00

29.928
4.240
3.113
3.014
0.692
5.720

Dollar
Deutsche mark
Pound sterling
French franc

14.34
9.69
14.33
16.97
8.43
13.00

-0.399
-11.37
-10.44
-17.65
0.00
-5.44

13.95
-1.688
3.89
-0.688
8.43
7.55

1980-82
3.17
1.85
2.41
6.26
2.40
1.86

41.39
34.40
34.97
31.31
0.00
28.82

42.79
34.53
35.55
33.79
2.40
29.27

3.068
-20.577
9.146
-49.407
0.285
3.875

Yen
SDR

Yen
SDR

Yen
SDR

Pairwise Correlations of Total Returns, 1977-82

SDR
$
DM
£
FF
¥

SDR

$

DM

£

1.00
0.95
0.83
0.82
0.78
0.06

1.00
0.62
0.70
0.59
0.14

1.00
0.69
0.90
-0.12

1.00
0.62
0.04

FF

1.00
-0.11

¥

1.00

INVESTMENT RETURN IF BASE CURRENCY IS THE FRENCH FRANC
(TABLE 8 AND CHART 5)
The conclusions obtained for the deutsche mark-based investor
are equally valid for the French franc holder. Because of both
currencies' inclusion in the EMS and the narrow margins of exchange rate fluctuations permitted under the system (except for
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TABLE 10. SIMULATION OF INVESTMENT IN SDR BASKET CURRENCIES
AND IN SDKs WITHOUT REINVESTMENT OF INTEREST RETURNS
(SDR as base currency)

Interest
Return

Exchange
Rate
Return

Total
Yield

Standard
Deviation
of
Interest
Return

Dollar
Deutsche mark
Pound sterling
French franc

11.51
7.09
12.59
13.61
6.01
10.34

percent—
0.24
-0.06
-0.41
-5.12
3.27
0.00

11.75
7.03
12.18
8.49
9.28
10.34

1977-82
4.12
3.16
3.29
5.72
3.44
3.29

15.34
19.10
19.87
18.98
28.20
0.00

17.78
18.36
20.54
19.65
28.45
3.29

1.513
2.611
1.686
2.314
3.066
0.318

Dollar
Deutsche mark
Pound sterling
French franc

8.68
4.49
10.84
10.26
3.60
7.68

-4.78
5.83
4.17
2.06
1.77
0.00

3.90
10.32
15.01
13.32
5.37
7.68

1977-79
2.82
1.70
3.14
2.02
2.49
2.01

11.42
14.06
18.88
10.91
28.65
0.00

12.21
14.23
19.48
11.08
27.80
2.01

3.130
1.378
1.298
0.899
5.180
0.261

Dollar
Deutsche mark
Pound sterling
French franc

14.34
9.69
14.33
16.97
8.43
13.00

5.26
-5.95
-4.99
-12.30
4.77
0.00

19.60
3.74
9.34
4.67
13.20
13.00

1980-82
3.17
1.85
2.41
6.26
2.40
1.86

17.18
21.70
20.04
22.48
28.07
0.00

19.11
21.44
21.43
25.11
28.95
1.86

0.975
5.725
2.294
5.377
2.194
0.143

Yen
SDR

Yen
SDR

Yen
SDR

Standard
Deviation
of
Exchange
Rate

Standard
Deviation
of
Total
Yield

Coefficient
of
Variation
of Total
Yield

Pairwise Correlations of Total Returns, 1977-82

SDR
SDR
$
DM
£
FF
¥

1.00
0.59
-0.15
-0.13
-0.14
-0.11

$
1.00
-0.67
-0.27
-0.65
-0.46

DM
1.00
-0.02
0.70
-0.03

£

1.00
-0.13
-0.10

FF

¥

1.00
0.13

1.00

occasional realignments of the EMS currencies), a French resident's total risk in investing in deutsche mark was somewhat lower
than his risk in investing in SDKs during the period under review.
But, for both deutsche mark-based and French franc-based investors, the total yield obtained by holding SDKs was superior to
the yield obtained by holding the other currency.
INVESTMENT RETURN IF BASE CURRENCY IS THE YEN (TABLE 9
AND CHART 5)

The interest and exchange rate movements of the Japanese yen
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CHART 5. RISK-RETURN RELATIONSHIPS, 1977-82

over the study period were more influenced by domestic monetary
and fiscal policies than were other non-dollar currencies. The
correlations of the total return of the yen versus the other curren-
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cies are, therefore, extremely low. But the yen-based investor
would nonetheless have enjoyed the most stable return by investing in SDKs, according to the standard deviations of the returns.
But, unlike the results for the other currencies, the differences
between the standard deviations are small. When the coefficient
of variation is used as a measure of risk, an investment in pounds
sterling turns out to be fractionally more stable than an investment
in SDRs for 1977-82 because of the high yields available on sterling then.
INVESTMENT RETURN IF BASE CURRENCY IS THE SDR (TABLE 10
AND CHART 5)

This last case is somewhat unusual. The starting point is a
"world resident" in a low-risk situation who is acquiring more
risky assets in an effort to improve his return. The first column of
the pairwise correlation table at the bottom of Table 10 shows that
only the dollar returns have a positive correlation with the SDR
returns. (Given the pre-eminent weight of the dollar in the basket,
a large part of this positive correlation is autocorrelation of the
dollar.) The returns on the non-dollar currencies move slightly in
the opposite direction and are thus potentially more risky. For the
period studied, the standard deviations of the total returns are
nearly identical, except for that of the yen, thus indicating that yen
investments are more volatile than investments in the other currencies in SDR terms. But only two currencies produce a total
yield superior to the SDR return—the dollar and the pound
sterling.
REWARD-TO-VARIABILITY RATIO5

At this stage, it can be concluded that during the period under
review, the SDR has produced above-average total returns and,
except for the pairwise low-risk relationship between the deutsche
mark and the French franc, has been more stable than any of its
components. Though certain investors are prepared to face exchange rate risks and to adopt a strategy of frequently switching
among currencies in an effort to earn a higher return than is
yielded by a prepackaged portfolio such as the SDR, most investors faced with a world of widespread floating are concerned
about the variability of rates of return and prefer a conservative
portfolio management strategy. For the latter category of in5

SeeSharpe(1966).
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vestors, one useful way to rank investments is the reward-tovariability ratio, which is defined as the ratio of the total return to
the standard deviation. Using a ranking of previous investments
by the rate of return obtained per unit of risk, an investment
manager may be able to take better decisions concerning future
investments. The results for investments in SDKs or its component currencies for 1977-82 are as follows:
TABLE 11. REWARD-TO-VARIABILITY RATIO, 1977-82
Base Currency

Dollar
Deutsche mark
Pound sterling
French franc
Yen
SDR

Dollar

Deutsche
mark

Pound
sterling

French
franc

Yen

SDR

2.79
0.21
0.40
0.24
0.23
0.70

0.33
2.24
0.42
0.56
0.26
0.50

0.38
0.26
3.83
0.29
0.26
0.50

0.49
0.81
0.60
2.38
0.44
0.76

0.19
0.08
0.22
0.14
1.75
0.22

0.66
0.38
0.59
0.43
0.33
3.14

It is evident from the table that if an investor invests in currencies other than his own—with the exception of investors
based in the deutsche mark or the French franc who invest in the
other currency—the SDR is a superior investment for a conservative investor because it provides a higher return for the same
variability.

V. Real Total Return
The real total returns from investing in each currency comprising the SDR basket are calculated by deflating the nominal
total returns obtained for each base currency by the annualized
monthly changes in the retail price index in the country issuing
that base currency. To calculate the SDR real total yield, the
weighted average of the changes in retail price indices is deducted
from the total returns obtained when the SDR is used as a base
currency. The results are displayed in Table 12 and illustrated in
Charts 6 and 7. The conclusions on total variability reached in the
previous sections remain the same, except when the SDR is used
as a base currency.
During 1977-79, the pound sterling and the French franc have
the highest nominal, as well as real, yields, whichever currency is
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TABLE 12. SIMULATION OF INVESTMENT IN SDR BASKET CURRENCIES AND IN SDKs:
TOTAL YIELD DEFLATED BY CHANGES IN CONSUMER PRICE INDEX IN NATIVE COUNTRY OF BASE CURRENCY
Base Currency
Deutsche mark

Dollar
Real
total
yield

Standard
deviation

Coefficient
of
variation

Real
total
yield

Dollar
Deutsche mark
Pound sterling
French franc
Yen
SDR

percent
2.85
-2.25
3.00
-0.78
0.00
1.25

5.23
32.46
28.90
33.35
38.98
15.39

-14.46
9.62
-42.58
0.00
12.35

percent
6.81
2.57
7.43
3.94
4.53
5.58

Dollar
Deutsche mark
Pound sterling
French franc
Yen
SDR

-0.59
5.61
10.34
7.66
0.58
3.07

2.97
23.04
24.38
19.10
36.72
11.77

-5.06
4.11
2.36
2.49
62.79
3.83

-5.97
0.74
5.26
2.59
-4.41
-2.09

Dollar
Deutsche mark
Pound sterling
French franc
Yen
SDR

6.28
-10.10
-4.34
-9.22
-0.58
-0.58

4.73
38.47
31.45
41.77
41.64
18.30

0.75
-3.81
-7.25
-4.53
-71.72
-31.54

19.58
4.40
9.59
5.30
13.47
13.25

1.84

Standard
deviation

Pound sterling
Coefficient
of
variation

Real
total
yield

4.95
1.47
3.68
3.93
7.76
3.57

percent
0.65
-3.98
1.48
-2.53
-1.79
-0.68

34.01
30.56

9.07
32.37
39.55
25.22

52.71
-7.68
6.14
-12.78
-22.14
-36.89

-3.83
4.44
4.45
6.06
-7.50
-6.81

-12.54
-6.04
-1.06
-4.09
-11.09
-8.70

29.61
28.43
8.82
27.81
40.50
24.30

-2.36
-4.71
-8.32
-6.79
-3.65
-2.79

1.94
0.77
3.23
2.90
2.62
1.66

13.83
-1.92
4.01
-0.97
7.52
7.33

33.35
32.82
8.70
36.71
36.81
23.82

2.41
-17.09
2.17
-37.81
4.89
3.25

1977-82

33.70
3.79
27.36
15.48
35.11
19.91
1977-79
22.87
3.30
23.42
15.67
33.09
14.20
1980-82
38.01
3.38
30.99
15.39
35.23
21.95
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Standard
deviation

Coefficient
of
variation

TABLE 12 (concluded). SIMULATION OF INVESTMENT IN SDR BASKET CURRENCIES AND IN SDKs:
TOTAL YIELD DEFLATED BY CHANGES IN CONSUMER PRICE INDEX IN NATIVE COUNTRY OF BASE CURRENCY
Base Currency
Yen

French franc
Real
total
yield

Standard
deviation

Coefficient
of
variation

Real
total
yield

percent
3.09
-1.43
3.66
0.09
1.49
1.87

Dollar
Deutsche mark
Pound sterling
French franc
Yen
SDR

percent
5.63
1.30
6.24
2.87
3.40
4.40

33.87
15.86
29.00
6.41
32.25
20.39

6.01
12.18
4.65
2.23
9.48
4.63

Dollar
Deutsche mark
Pound sterling
French franc
Yen
SDR

-8.03
-1.52
3.10
0.54
-6.48
-4.19

19.66
16.63
25.37
3.99
29.21
11.81

-2.45
-10.97
8.18
7.35
-4.51
-2.82

-3.35
3.24
7.86
5.27
-1.04
0.61

Dollar
Deutsche mark
Pound sterling
French franc
Yen
SDR

19.29
4.12
9.37
5.19
13.29
13.00

39.46
14.74
32.29
7.50
32.50
23.49

2.05
3.58
3.45
1.45
2.45
1.81

9.53
-6.09
-0.53
-5.10
4.01
3.14

Standard
deviation

SDR

Coefficient
of
variation

Standard
deviation

13.60
-24.20
10.19
371.41
5.94
16.24

percent
7.91
2.37
6.20
1.15
1.40
2.46

17.48
19.03
19.82
20.20
29.16
4.37

2.21
8.04
3.20
17.52
20.79
1.78

-11.60
10.52
5.04
5.69
-8.42
50.45

-0.19
5.53
8.87
4.87
-2.63
-0.31

11.92
14.51
18.76
10.83
28.68
3.00

-63.06
2.62
2.12
2.23
-10.90
-9.62

4.68
-5.73
-66.39
-6.66
2.05
9.76

16.02
-0.79
3.53
-2.56
5.44
5.24

18.51
22.44
20.75
26.11
29.49
3.73

1.16
-28.26
5.88
-10.20
5.42
0.71

1977-82
42.04
34.56
37.32
32.22
8.82
30.42
1977-79
38.87
34.06
39.56
29.98
8.77
30.56
1980-82
44.60
34.90
35.00
33.94
8.24
30.65

Coefficient
of
variation

Real
total
yield

©International Monetary Fund. Not for Redistribution

52

PIERRE VAN DEN BOOGAERDE

CHART 6. RISK-RETURN RELATIONSHIPS, 1977-82
(Returns deflated by CPI in native country of base currency)

used as a base. The SDR does not display a very high real yield
because of the high negative returns on the U.S. dollar in that
period, but it nevertheless earned systematically higher returns
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CHART 7. RISK-RETURN RELATIONSHIPS, 1977-82
(Returns deflated by CPI in native country of base currency)

than the yen and the dollar. When the SDR is used as the base
currency, the yen replaces the dollar as the currency bearing the
lowest yield.
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During 1980-82, the dollar enjoys the highest returns, both in
nominal and in real terms, whichever currency is used as a base.
The second best return in real terms was earned by the yen,
followed by the SDR in third place; one reason for the yen's better
showing was that the inflation rate prevailing in Japan was lower
than the rate then prevailing in the "world."
For 1977-82 as a whole, the pound sterling shows the highest
total nominal yield, whichever currency is used as a unit of account. The same is true of total real yield, except when the SDR
is used as a base currency, in which case the dollar has the highest
real yield. Otherwise, the dollar has the second-highest return,
followed by the SDR, which stands in third place whichever currency is used as a base.
In summary, an above-average total yield is attached to SDR
investments when total returns are deflated by consumer prices in
each base currency. Moreover, the SDR's intrinsic stability is*
untouched by this process.

VI. Volatility
So far, the total risk, defined as exposure to interest rate and
exchange rate changes and measured by the standard deviation,
has been assessed for each of the component currencies of the
SDR basket and for the SDR itself. In this section, this total risk
is broken down into two parts—a systematic component and an
unsystematic component—in order to shed some light on the risk
reduction made possible by use of the SDR. More precisely, it
studies whether the balance of currencies in the SDR is appropriate, especially given the pre-eminent weight of the dollar.
Variations in interest rates and exchange rates of a particular
currency are caused by a blend of two factors—(1) an evolution
common to all the currencies in a basket and (2) conditions that
are different for each currency. It has been demonstrated that the
riskiness conferred by the second factor can be reduced by
diversification, and one means of doing this is investing in SDRs.
If the diversification is efficient, this unique risk attached to each
of the currencies can be eliminated, and the investor then faces
only the much lower risk attached to the efficiently diversified
currency basket.
If an efficiently diversified currency basket existed, it would be
preferred by risk-averse investors above any other means of
diversification, such as adding one or more other currencies to the
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basket. The intrinsic riskiness of such a basket is the unavoidable
risk to which anyone investing in foreign currencies is exposed.
This nondiversifiable risk is called systematic risk or volatility.
The difference between systematic risk and the total risk incurred
by holding individual currencies is called unsystematic risk. In
other words, the part of the riskiness attached to the expected
return on a currency that could not be eliminated by combining
that currency with others, so as to hold the efficiently diversified
basket, is the systematic risk of the currency. The rest of that
currency's total risk is the unsystematic risk attached to it.
The riskiness of the efficiently diversified currency basket (systematic risk), as measured by its standard deviation, is calculated
as the weighted average of the standard deviations of the component currencies (with the weights reflecting the importance of
each of the currencies in the basket) multiplied by the correlation
coefficients between these currencies and the basket. If the correlation coefficients between the total return of the constituent
currencies and the total return of the basket are lower than one,
the standard deviation of the basket will be less than the weighted
average of the standard deviations of the individual currencies of
which it consists.
If all currencies were perfectly correlated with the basket, the
basket would be as risky as any individual currency in it—that is,
diversification would be superfluous, and only systematic risk
would exist.6 Most of the currencies in the SDR basket are not
perfectly correlated with the basket, so that a degree of unsystematic risk is present for each of the five currencies in the basket.
This unsystematic risk can be reduced through diversification; and
if the diversification is efficient, the unsystematic risk can be
completely eliminated, so that only systematic risk remains. If this
is done, the important risk of a currency becomes the unavoidable, or systematic, risk because any unsystematic risk will be eliminated by the risk-averse investor. Thus, if efficient diversification
is possible, the relevant risk for the individual currency is not the
standard deviation of the currency's yield (total risk) but the
marginal effect the currency has on the standard deviation of the
efficiently diversified currency basket (systematic risk).7 In short,
the risk premium on a currency's expected return should be related to its degree of systematic risk, not to its degree of total risk.
6
See
7

Lorie and Hamilton (1973).
See Van Home (1977).
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An investor will either hold the efficiently diversified basket or
incur a higher degree of systematic risk, depending on his risk
preference. If the investor chooses to hold a more risky combination of instruments than the efficiently diversified basket, his expected return should exceed the return on the basket only to the
extent of the extra systematic risk incurred. The total increase in
risk—systematic and unsystematic—need not be reflected in the
risk premium because the part of the risk that might have been
diversified away (the unsystematic risk) was willingly, though unnecessarily, accepted by such an investor.
This implies that if a particular currency's return is uncorrelated
with the return on the currency basket—that is, if it entails zero
systematic risk—the expected return on that currency will contain
no risk premium, even though investment in the currency might
entail a significant amount of total risk. The question here is
whether the SDR, given its currency composition, has the
efficient-diversification characteristics described earlier. If the returns on the currencies included in the SDR are fairly uncorrelated with the return on the basket, a large part of the variability in returns on the component currencies can be diversified
away by combining them into the basket.
The contribution of each currency to the riskiness of the SDR—
its systematic risk or volatility, which, as mentioned earlier, is
equal to the product of the standard deviation of the total return
on the currency and the correlation coefficient between that currency and the basket—is measured by a simple statistic, the beta
coefficient,8 which also indicates the sensitivity of the currency's
total return to movements of the basket. In this study, the beta
coefficient of the SDR is set equal to one. If the beta coefficient
of a currency is also equal to one, it means that the return on that
currency varies proportionally with the return on the SDR. In
other words, that currency has the same unavoidable risk as the
SDR. A beta coefficient greater than one means that the currency's return varies more than proportionally with the return on
the SDR. A beta coefficient lower than one means that the currency has less unavoidable, or systematic, risk than the SDR.
Entities operating in the base currency in question will incur less
systematic risk by holding a currency whose beta coefficient is less
than one than by diversifying into the SDR. If both that currency
and the SDR were held, the yield on the SDR would need to be
8

Sharpe(1964).
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higher (i.e., carry a risk premium). It should be noted that the
total risk on such an individual currency might still be greater than
that of the SDR; therefore, holding the SDR might still be an
attractive means of diversification. But as this example shows,
that would not necessarily justify a lower interest rate on the SDR.
The greater the beta of a currency, the greater the systematic
risk and the greater the expected return required. By the same
token, the lesser the beta, the lesser the systematic risk and the
lesser the expected return required. The relationship between the
beta coefficient of a currency and its correlation with the SDR is
as follows:

where $iSDR denotes the beta coefficient between currency i and
the SDR; piSDR denotes the correlation coefficient between the
total return on currency i and the total return on the SDR; a,
denotes the standard deviation of the total return on currency i;
and &SDR2 denotes the variance of the total return on the SDR.
The equation makes it clear that the beta coefficient of the SDR
is equal to 1.
The beta coefficients for 1977-82 are as follows:
TABLE 13. BETA COEFFICIENTS, 1977-82
Base Currency
Dollar
Dollar
Deutsche mark
Pound sterling
French franc
Yen
SDR1

2.01
1.45
2.05
2.04
1.00

Deutsche
mark
1.61

0.91
0.28
0.93
1.00

Pound
sterling

1.28
0.92
1.03
1.03
1.00

French
franc
1.61
0.33
0.94

0.71
1.00

Yen
1.31
0.96
1.04
0.85

1.00

*By definition.

If changes in the total return on all currencies included in the
SDR basket were perfectly correlated with the total return on the
SDR, the beta coefficient of each currency would simply be the
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ratio of the standard deviation of the individual currency to the
standard deviation of the SDR. And because it has been demonstrated that, except for the French franc/deutsche mark relationship, the standard deviations of the individual currencies are
higher than the standard deviations of the SDR (see Tables 5-9),
one would expect all beta coefficients to be greater than unity,
with the exception of the pairwise French franc/deutsche mark
beta coefficients. Consequently, the expected returns on investments in each individual currency should be greater than the
returns obtained on investments in SDRs, because investments in
individual currencies command a risk premium.
Because there is a high correlation between the dollar and the
SDR—about half of which is autocorrelation of the dollar—the
outcome meets expectations when the dollar is used as the base
currency: the volatility of the non-dollar currencies is relatively
high. For the same reason, the volatility of the dollar is relatively
high when the non-dollar currencies are used as base currencies.
But the beta coefficients of the non-dollar currencies are, on
average, less than unity when the non-dollar currencies are used
as units of account, principally because of the lower correlation
between the non-dollar currencies and the SDR, as illustrated in
the first column of the correlation matrix at the bottom of Tables 5-9.
Because of the low correlation between the returns on the nondollar currencies and the yield on the SDR, a large part of the
variability in returns on these currencies is unsystematic and thus
does not command a risk premium. Examination of the beta
coefficients demonstrates clearly that the risk reduction offered
by the SDR is not efficient for the non-dollar currencies. The
reason for this is that the SDR does not offer enough diversification for the non-dollar-currency-based investors because it either
does not include enough currencies or because the dollar, the
return on which is relatively volatile in terms of the base currencies examined here, is heavily weighted in the basket.9
This raises the question whether the preponderance of the dollar in the SDR basket has not been excessive. In other words, a
non-dollar-based organization investing in SDRs automatically
acquires a large measure of the variability of the dollar, which has
been high in recent years, especially during 1980-82. Examination of the beta coefficients tends to demonstrate that if a non9

See Table 2.
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dollar-based investor had not been exposed to the dollar at all, use
of the SDR for investment or as a unit of account would not have
been the optimal solution. The use of a basket with a proportionally much smaller dollar content would have greatly increased
the correlation between the returns on the investor's native currency and the returns on that basket, thereby more effectively
diversifying his total risk. This basket would have been more
effective because it coincided more closely with the needs and
exposure of the investor. Investments in SDRs, on the other hand,
would have increased systematic risk, indicating the need for a
relatively higher return on the SDR to compensate investors.
While there is thus some merit attached to the argument that
the weight of the dollar has been excessive from the point of view
of many non-dollar-based organizations, two arguments nevertheless favor the present composition of the SDR basket. First, the
dollar experienced an unprecedented appreciation during 1981
and 1982 that could be reversed in the coming years. The value
share of the dollar in the SDR basket would thereby automatically
be reduced. Second, given the preponderant role of the dollar in
international trade and international financial markets, most
international organizations, public or private, are either dollarbased or have a large dollar exposure, which, of course, is precisely why the dollar was given such a large weight in the first
place. Consequently, the SDR remains attractive as a "world
hedge"; moreover, it has a supplementary attraction because the
number of currencies in the SDR basket is limited, and its constituents are widely tradable. Concededly, though, the SDR may be
too global a hedge for organizations that are exposed to only a
number of regional currencies. This latter phenomenon partly
explains the recent success of the European currency unit (ECU)
in European financial markets.10
It has also been argued that because the SDR basket is affected
by developments in five domestic capital markets, the monetary
policies in the five countries whose currencies make up the SDR
basket have to be harmonized, if not integrated, before the SDR
becomes an attractive instrument. The present study shows that
this need not be so: the tendency for the exchange rates of the
constituent currencies to vary in opposite directions makes the
SDR relatively stable. If monetary policies in these countries were
to be harmonized, the amplitude of their divergent movements
10

For a study of currency areas, see Ascheim and Park (1976).
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would be reduced, and the natural diversification effect of the
SDR would be diminished. The productivity of the SDR resides
in its exchange stability relative to that of alternatives, and the
possibility that exchange rate movements will remain divergent
for the foreseeable future might entice a number of international
market operators to use the SDR as a unit of account.
VII. Conclusion
This paper reviews the performance of the SDR during the last
six years. The starting point is that if the correlation coefficients
between the returns on the different currencies included in the
SDR basket are less than one, the standard deviation of the SDR
will be less than the weighted average of the individual standard
deviations. The outcome fully meets the expectation: the standard
deviation of the total return on the SDR is less than all other
standard deviations, whichever currency is used as a base, with the
exception of the close relationship between the deutsche mark
and the French franc (because of both currencies' participation in
the EMS). The study also demonstrates that an assessment of the
volatility of the component currencies, as measured by beta coefficients, does not provide an adequate measure of riskiness for the
non-dollar currencies because of the relatively low correlation
between these currencies and the SDR during the study period.
Finally, and for whichever currency is used as a unit of account,
the SDR has an above-average total return during the period
studied.
There are often reasons to expect future experience to differ
from that in the past. But as far as the turbulence in interest rates
and exchange markets is concerned, the SDR has produced
above-average yields and entailed much less risk than any of the
five currencies under consideration, both in periods of weakness
and of strength of the dollar. If, notwithstanding prophecies to the
contrary, gyrations in interest and exchange rates continue, use of
the SDR as a unit of account could become more and more
attractive to a wide array of international market operators.
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A Test of the Efficacy of Exchange
Rate Adjustments in Indonesia
G. RUSSELL KINCAID*

PAPER WILL ANALYZE the impact of relative prices on the
THis
non-oil trade account. The analysis will primarily focus on the

effectiveness of the exchange rate adjustment of November 1978
in promoting non-oil exports and restraining imports. The importance of fiscal and monetary policies in supporting an exchange
rate action is indicated by Indonesia's experience. On November 15, 1978, the rupiah/dollar exchange rate, which had been
fixed since 1971, was depreciated by 33 percent. After this devaluation, a stable link of the rupiah to the dollar re-emerged. During the first year after the devaluation, tight fiscal and monetary
policies were successful in retaining the improvement in relative
prices stemming from the devaluation. Domestic inflation was
reduced to international levels within six months and remained at
that level for the next six months.
However, with the additional foreign resources made available
by the second round of oil price increases, domestic expenditure
began to outstrip domestic productive capacity and to generate
pressures on prices and imports. By mid-1981, the relative price
of domestic to foreign goods in domestic currency had returned to
the level existing prior to the 1978 devaluation; export volume
began to stagnate, and import volume expanded rapidly. The
rupiah's close link to the dollar was broken in 1982, when the
currency was depreciated by almost 8 percent.
Nevertheless, the competitive position of the non-oil sector
deteriorated because of the sharp appreciation of the dollar
against major currencies and the relatively high domestic inflation. Conditions in the international oil market progressively
* Mr. Kincaid, Senior Economist in the Asian Department, holds degrees
from the University of California at Los Angeles and Columbia University.
The author has benefited from the comments of Fund colleagues but is naturally responsible for any remaining errors.
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weakened during 1982 and early 1983 and strained the balance of
payments. Following the Organization of Petroleum Exporting
Countries (OPEC) agreement in early 1983, Indonesia's oil prices
were reduced and a production ceiling imposed. In response to
lower oil revenue and in order to improve the competitive position
of non-oil exports, the rupiah was depreciated by 28 percent on
March 30, 1983; this devaluation returned the real exchange rate
to about the level it had reached immediately following the November 1978 devaluation.
The paper is organized as follows: the first section reviews the
background to the 1978 devaluation, the developments that immediately followed the devaluation, and the events leading to the
exchange rate action of March 1983—in particular, the consequences of the second round of oil price increases for the competitiveness of the non-oil sector; the next section attempts to
quantify the impact of the exchange rate adjustment on the nonoil trade account by estimating import-demand and export-supply
equations and then simulating these equations under alternative
exchange rate policies; and the final section summarizes the
findings.
I. Review of Developments, 1971-82
BACKGROUND TO 1978 DEPRECIATION

Indonesian exports are composed almost totally of primary
commodities, with crude petroleum being the most Important
export; net oil and liquefied natural gas (LNG) exports accounted
for about 60 percent of total merchandise exports during 1973-78.
Exports of other primary commodities (i.e., timber, rubber, copper, tin, palm oil, and coffee) averaged more than 90 percent of
non-oil exports. The immediate consequence of this concentration in commodity exports has been a close association between
export prices and economic developments in industrial countries;
changes in primary commodity prices can be explained to a substantial extent by fluctuations in economic activity of industrial
countries.1 Moreover, the volume of commodity exports is also
responsive to economic conditions in industrial countries. By
combining these two observations, one reaches the conclusion
that export earnings—and, therefore, incomes of Indonesians em^ee, for instance, Louis Goreux (1980).
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ployed in producing primary commodities—would be subject to
cyclical fluctuations.
In addition to the cyclical nature of primary commodity exports, markets for these exports have generally grown more slowly
than markets for manufactured goods. Industrial countries' imports of primary commodities grew about 2 percent, on average,
in volume terms during 1973-78, while their imports of manufactured goods grew by more than 6 percent per annum. For
Indonesia, export volume of important commodities such as timber, rubber, and tin virtually stagnated from 1973 to 1977. Thus,
shifting the export structure toward manufactures and away from
primary commodities appeared to be a strategy that would increase the growth of non-oil exports and stabilize both earnings
and income.
With the fixed exchange rate against the dollar, domestic inflation had a major impact on the competitiveness of non-oil tradables (i.e., export- and import-competing goods). The sixfold
increase in petroleum prices during 1971-78 made the containment of domestic inflation a difficult task. Primarily because of
rising oil earnings, real budget revenues increased more than twofold during this period and reached nearly 18 percent of gross
domestic product (GDP). These greater revenues provided the
financial resources needed to intensify the development effort and
to expand governmental services. Accordingly, real government
expenditures doubled from 1971 to 1978 and increased its share in
GDP to 18 percent. While the bulk of the revenues was derived
from external sources, expenditures were mainly on domestic
goods and services. As a result, budgetary operations had an
expansionary impact on domestic credit. At the same time,
private-sector expenditures were also stimulated by rapid expansion in domestic credit. Credit to the private sector and state
enterprises rose at an annual average rate of 43 percent from 1972
to 1978; liquidity grew at an average rate of 33 percent per annum
during this period and created strong inflationary pressures.
Greater expenditures by both private and public sectors were
not, however, matched by expansion of domestic productive capacity. Thus, heightened demand pressures strained domestic resources and resulted in higher prices and more imports; in particular, between 1972 and 1975, the price level more than doubled
and imports by the private sector nearly tripled. Over 1971-78,
domestic inflation averaged 19 percent, compared with an annual
average increase in export unit values of industrial countries of
12 percent; real imports rose by nearly 13 percent per annum. The
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CHART 1. INDONESIA: INDICES OF NOMINAL AND REAL EFFECTIVE
EXCHANGE RATES/ FIRST QUARTER 1971-FouRTH QUARTER 1981
(1971-73 = 100)

Source: International Monetary Fund, International Financial Statistics, various issues.
1
An increase in the index represents an appreciation.
2
Nominal effective exchange rate index adjusted for movements in relative
consumer
price indices.
3
Trade weighted.

sharp rise in Indonesian consumer prices relative to foreign consumer prices is shown in Chart 1. Indonesian producers of importcompeting goods during this period were squeezed, since domestic prices rose 60 percent faster than domestic-currency prices of
imports (Chart 2). Notwithstanding an improvement in the nonoil terms of trade during this period, the profitability of the export
sector declined by 40 percent. This deterioration in the competitive position of the traded-goods sector was considered to be a
major factor underlying the sluggish development of the sector—
non-oil exports' share of GDP declined from 8 percent to 7 percent during 1971-78. Moreover, aside from restraining growth in
products already exported, the high relative cost-price structure
also deterred development of a competitive manufacturing sector.
Consequently, manufacturing production was concentrated in
heavily protected industries.
An important consideration in the decision to stimulate the
non-oil sector was the outlook for the oil sector. Over the four-
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CHART 2. INDONESIA: RATIOS OF CONSUMER
PRICE INDEX (CPI)1 TO
2
INDICES OF EXPORT AND IMPORT PRICES , FIRST QUARTER 1971-FmsT
QUARTER 1981
(1971-73 = 100)

Source: International Monetary Fund, International Financial Statistics, various1 issues.
An increase in the index represents an appreciation.
2
Export and import prices are measured in domestic-currency terms.

year period 1971-74, net oil sector exports increased twelvefold to
$2.6 billion. However, in the subsequent four-year period, net oil
sector exports rose by only 68 percent to $4.4 billion. Unlike the
earlier period, when price increases were responsible for most of
the increased value of exports, this later expansion stemmed primarily from a volume increase of 42 percent; prices rose by only
18 percent. By 1978, the outlook for further large export volume
increases for petroleum was dim because rapidly rising domestic
consumption was expected to cut into a stagnating or slightly
declining production. In the absence of large price increases for
petroleum, the oil sector did not appear to offer the same potential for financing development and stimulating growth that it had
in the past. Thus, more rapid development of the non-oil sector,
especially tradable goods, was needed to supplement the growth
stimulus previously provided by the oil sector and to support the
balance of payments.
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IMMEDIATE POST-DEVALUATION DEVELOPMENTS

The adjustment of the rupiah/dollar exchange rate in November
1978 raised the rupiah equivalent of a unit of foreign exchange by
51 percent and, thereby, made production of export- or importcompeting goods substantially more profitable. However, by raising the domestic-currency price of imports, the devaluation also
caused the consumer price index to rise. As seen in Chart 3, this
resulted in a burst of inflation following the devaluation (based on
a three-month moving average of annualized monthly inflation
rates). With the relatively constant rupiah/dollar exchange prevailing after the devaluation, if prices for nontradable goods were
to increase pari passu with prices for tradable goods, then a more
favorable relative price relationship for tradable goods would not
be established. To deter nontradable goods prices from increasing
and thus support the expenditure-switching objective of exchange
rate policy, tighter demand management policies were pursued.
Although the overall budgetary deficit as a percentage of GDP in
fiscal year 1978/79 remained virtually unchanged from the previous year, the domestic resource imbalance emanating from the
budget was greatly reduced (Table 1). The domestic budgetary
deficit—the difference between domestic expenditures and domestic revenues—was lowered from 6.9 percent of GDP in
1977/78 to 5.2 percent in 1978/79 and 1979/80. Monetary policy
during 1979/80 contributed to reducing inflationary pressures by
reducing the expansion in domestic credit to the private sector and
state enterprises to only 14 percent in 1979/80; with the 23 percent
inflation, domestic credit declined in real terms by 9 percent.
As a result of tight demand management, inflation quickly
abated after March 1979, and by October 1979 it had dropped to
less than 10 percent. During the second semester of 1979/80
(October-March), inflation averaged 11 percent, which was
3 percentage points below foreign inflation as measured by export
unit values of industrial countries. Thus, demand-management
policies succeeded in reducing domestic inflation to less than the
international level within a short time (six months) after the devaluation and maintained inflation at that level for six months.
Earnings from non-oil exports rose by more than 75 percent
during 1977-79; export volume increased by 35 percent. The rise
in nontraditional exports—nonprimary commodity exports such
as handicrafts, rattan, and electrical appliances—was even
greater; earnings from these exports more than tripled. In 1979,
export volume of these items expanded by 86 percent compared
with an average increase of 20 percent in each of the preceding
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CHART 3. INDONESIA: THREE-MONTH MOVING AVERAGE OF ANNUALIZED
MONTHLY INFLATION RATES, JANUARY 1978-DECEMBER 1982
(In percent)

Source: International Monetary Fund, International Financial Statistics, various issues.
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TABLE 1. INDONESIA: GOVERNMENT BUDGET, 1977/78-1982/83
1977?78 1978?79 1979?80 1980?81 1981?82

Revenues
Foreign sources1
Domestic sources2
Expenditures
Foreign expenditures3
Domestic expenditures
Overall balance
Foreign balance
Domestic balance
Overall balance
Foreign balance
Domestic balance

1982?83

Trillions of rupiahs

4.3
6.7
3.5
10.2
12.2
12.4
(4.3)
(7.0)
(1.9)
(2.3)
(8.6)
(8.2)
(2.4)
(1.6)
(2.0)
(3.2)
(3.6)
(4.2)
3.9
4.7
6.6
9.6
13.3
14.8
(1.4)
(2.3)
(2.9)
(3.4)
(3.7)
(0.9)
(3.3)
(4.3)
(6.7)
(2.9)
(9.9) (11.1)
-0.44
-0.4
0.1
0.6
-1.1
-2.4
(4.1)
(1.0)
(0.9)
(2.0)
(5.2)
(4.5)
(1.4) (-1.3) (-1.9) (-3.5) (-6.3) (-6.9)
Percent of GDP
-1.9
0.3
1.3
-2.1
-1.8
-3.9
(3.4)
(5.0)
(5.6)
(8.6)
(9.4)
(7.3)
(-6.9) (-5.2) (-5.3) (-7.3) (-11.5) (-11.2)

Source: Data supplied by the Indonesian authorities.
1
Includes in-kind petroleum payments and earnings from foreign oil companies.
2
Includes domestic income tax, indirect tax, nontax revenue, and earnings
from
Pertamina.
3
Includes petroleum subsidies and direct foreign expenditures.

years (Table 2). Consequently, their share in non-oil export earnings was increased from 7 percent to 10 percent, even though
traditional export earnings were also expanding rapidly. Thus,
progress was made in shifting the composition of exports toward
manufactures and away from primary commodities.2 Imports,
which had been growing at a 22 percent annual rate during
1976-78, slowed to a 12 percent growth rate in 1979, while the
increase in import volume decelerated from an annual average of
10 percent in 1976-78 to 2 percent in 1979.
IMPACT OF SECOND ROUND OF OIL PRICE INCREASES

With the more than twofold increase in petroleum prices during
1979-80, Indonesia's external terms of trade improved sharply.
Consequently, real gross national income grew twice as fast as real
GDP during 1979-81. The greater imbalance between purchasing
power and domestically produced goods fueled inflation and an
import boom. Underlying this expansion in expenditures was the
2

The profitability of exporting manufactured items was also enhanced after
the devaluation by an export certificate scheme under which eligible exporters
received a rebate of import duties.
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TABLE 2. INDONESIA: SELECTED NON-OIL EXPORT VOLUME, 1976-81
(1978 = 100)

Handicrafts
Rattan
Electrical appliances
Other1
Total

1976

1977

1978

1979

1980

198?

61.7
89.3
66.0
66.5
69.5

86.2
109.7
65.8
80.4
82.7

100.0
100.0
100.0
100.0
100.0

292.6
152.8
147.2
192.0
185.9

258.5
112.2
107.5
217.8
185.5

286.2
110.6
116.6
155.5
151.9

Source: Data provided by Bank Indonesia.
1
Value data deflated by export unit value of industrial countries.

stance of fiscal and monetary policy during 1980/81 and 1981/82.
The budgetary domestic deficit more than doubled, rising from
5 percent of GDP in 1979/80 to an average of 11 percent during
1981/82 and 1982/83. The higher domestic budgetary deficits
placed greater pressure on domestic resources.3 In addition, private sector demand was stimulated by a higher growth rate for
credit to the private sector and state enterprises that nearly doubled to an annual average of 27 percent for 1980/81-1982/83.
Liquidity expansion also increased, averaging 40 percent per annum during 1980/81 and 1981/82, before slowing to 10 percent in
1982/83.
With the increase in budgetary and aggregate demand pressures, inflation accelerated to an average of about 18 percent in
1980. Foreign inflation slowed from 12 percent during 1980 to
2 percent during 1981 and contributed to the reduction in domestic inflation to about 8 percent during 1981. The higher average
inflation in Indonesia than in industrial countries during 1980-82,
combined with a decline in foreign export prices, produced a
deterioration in the cost-price structure for the traded goods sector. By late 1980, higher domestic inflation raised the relative
price of Indonesian to foreign goods to 20 percent above the level
3
In 1980/81, the greater domestic budgetary deficit was more than offset by the
increase in the foreign budgetary surplus; thus, a larger overall budget surplus
resulted. In 1981/82, however, the increase in the foreign budgetary surplus fell
substantially short of the expansion in the domestic deficit and the overall fiscal
position turned to deficit. The swing of 3.4 percentage points in the overall fiscal
position was equivalent to about half of the change in the external current
account between 1980/81 and 1981/82. The decline in the foreign surplus in
1982/83 was not offset by a similar contraction in the domestic deficit; consequently, the overall deficit expanded by almost 2 percent of GDP, which, once
again, was equivalent to about half of the deterioration in the external current
account.

©International Monetary Fund. Not for Redistribution

EXCHANGE RATE ADJUSTMENTS IN INDONESIA

71

prevailing after the devaluation; by late 1981, the relative price
structure deteriorated further, and the ratio of domestic to foreign
prices was 30 percent higher. Thus, by mid-1981, the relative price
of domestic goods to imported goods or exports had returned to
the relationship existing prior to the 1978 devaluation. Associated
with this erosion in external competitiveness was first stagnation
and then a decline in exports. In particular, export volume of
nontraditional exports was unchanged in 1980 and fell by 18 percent in 1981.
II. Quantitative Impact of Exchange Rate
Adjustment on the Non-Oil Trade Account
The competitive position of tradable goods was improved for a
relatively short time by the exchange rate adjustment of November 1978. Moreover, other developments make it difficult to distinguish the impact of the change in relative prices on non-oil
trade flows from the impacts of other factors. To disentangle the
impact of these various factors on the non-oil trade account, the
import demand and export supply functions were econometrically
estimated and employed to simulate imports and exports under
alternative exchange rate scenarios.4 The technical issues and estimation procedures are described in the next subsection. However,
the reader may wish to proceed immediately to the results presented in the following subsection.
SPECIFICATION AND ESTIMATION OF IMPORT AND EXPORT
EQUATIONS5

Demand for imports
In Indonesia, as with most developing countries, the foreign
price of imports can be treated as exogenous because the country
is small relative to the global market. Indonesian imports accounted for only about 0.6 percent of global imports during
1971-81. It can, therefore, be assumed that imports are demanddetermined. Demand for real imports Md is a function of the
4

Due to data availability, the import and export equations were estimated only
through 1981.
5
For an extremely useful presentation of the empirical issues related to estimating export and import functions, see Morris Goldstein and Mohsin S. Khan
(1984).
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domestic income RIy the relative price of foreign to domestic
goods RPy and the excess supply of liquidity L s. This function was
specified in a log-linear form to permit direct estimation of
elasticities

As is standard for demand curves, the income variable has a
positive effect and the price term a negative effect.6 An excess
supply of money increases domestic prices relative to foreign
prices for a given exchange rate and thereby shifts demand to
foreign goods. The relative-price term incorporates this indirect
impact of excess liquidity on imports. However, excess liquidity
also directly increases imports by raising the demand for all
goods—foreign and domestic. This mechanism is emphasized by
the monetary approach to the balance of payments. Until recently, import-demand functions have not attempted to measure
this direct impact. The positive impact of excess liquidity on imports is measured by actual liquidity, less the demand for liquidity,
which is a function of real income.
To account for importers' behavior when they are off their
long-run demand curve, a partial-adjustment mechanism was introduced relating the change in imports at time t to the difference
between import demand in that period and actual imports in the
previous period
where AlogM, = logM, - logM,_! and k denotes the coefficient
of adjustment (0 < k < 1). A theoretical rationale for equation (2)
is provided by the existence of adjustment costs, delivery delays,
recognition lags, and contracts extending beyond the frequency of
the data (i.e., three months). All these factors would reduce, in
the short run, the speed at which importers adjust to changes in
relative price or real income. This framework permits estimation
of the mean time lag in the adjustment of actual imports to import
demand.
6

A variable representing abrupt changes in relative prices was also included
when the equation was estimated. This variable attempts to measure the impact
of large changes in relative prices; some economists have argued that the
relative-price elasticity would be larger for large price changes than for small
price changes.
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Substituting equation (1) into equation (2) and solving for imports in period t results in

where the coefficients of real income, relative prices, and liquidity
represent short-run, or impact, elasticities. The coefficient of real
income is indeterminate because higher real income increases
money demand, and thereby reduces pressure on import demand.
Data on non-oil imports is available for three categories: imports under government programs, which are primarily food
items; imports of capital goods, which are largely used in the
implementation of government projects; and imports by the private sector—nonprogram imports. Because government policy
determines imports in the first two categories,7 the importdemand equation was estimated only for nonprogram imports.
Real imports were obtained by deflating nonprogram imports by
a foreign price deflator calculated as a weighted average of trading
partners' export prices. Equation (3) was estimated using ordinary
least squares; the period of estimation was the first quarter of 1971
through the fourth quarter of 1981, and the data were seasonally
adjusted. In addition, the more traditional specification of an
import-demand equation—without the direct effect of excess liquidity (a4 = 0)—was also estimated. The results are shown in Table 3, with the f-values appearing in parentheses below the estimated coefficients.
The coefficient for relative prices has the expected sign and is
significantly different from zero at the 5 percent level for both
equations. A dummy variable, which was introduced to measure
the quantum effect of the 1978 devaluation on relative prices, also
has the anticipated sign and is statistically different from zero at
the 10 percent level of confidence. These coefficients are virtually
identical for the two equations, indicating that these values are
fairly robust to this change in specification. As expected, the
coefficient on real income is positive and smaller in the equation
with real money balances than in the equation without real money
balances; both coefficients are significant at the 1 percent level.
7
Capital imports associated with government projects average about 75 percent of capital-goods imports. Moreover, through the Board of Investment, the
Government regulates foreign and domestic investment, which account for the
remaining 25 percent.
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TABLE 3. INDONESIA: IMPORT AND EXPORT EQUATIONS1

Equation
Demand
Real nonprogram
imports
Real nonprogram
imports
Supply
Real non-oil
exports, excluding
timber

Constant

Relative
Prices

Real Gross
National
Income

Dummy
Variable

Real
Money

Lagged
Dependent
Variable

-3.74
(-2.60)

-0.18
(-2.31)

0.61
(2.85)

-0.013
(-1.87)

0.20
(1.47)

-5.18
(-4.83)

-0.18
(-2.29)

0.83
(5.41)

-0.013
(-1.79)

-5.51
(-2.38)

0.61
(3.30)

0.534
(2.11)

-0.095
(-0.86)5

R2

//-statistic2

SEE

0.34
(2.87)

0.98

-0.15

0.06

—
-

0.36
(2.96)

0.98

—
—

0.90
(8.41)

0.91

l
The
2

0.79

-1.29

0.06

0.18

t-values are shown in parentheses below the coefficients. SEE denotes the standard error of the estimate.
The //-statistic is employee! in place of the Durbin-Watson statistic because a lagged dependent variable is used. If the absolute value of H is greater than
1.645,
then the hypothesis that autocorrelation is absent would be rejected.
3
The dummy variable for large changes in relative price attendant on the devaluation is zero except during the fourth quarter of 1978 and the first quarter of
1979,
for
which it has the loganthmic value of relative prices.
4
Represents proxy for capacity.
5
The dummy variable for large changes in relative prices attendant on the devaluation is zero except during the period extending from the fourth quarter of
1978 to the second quarter of 1979, for which it has me logarithmic value of relative prices.
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The coefficient on real money balances has the anticipated sign
and is statistically different from zero at the 10 percent confidence
level. The coefficient on lagged imports is significant at the
1 percent level. The fit of these two equations, as evidenced by the
R and Charts 4 and 5, is very good. The hypothesis of serially
correlated error terms, which also is an indication of a misspecified equation, can be rejected by the near-zero value of the
//-statistic.
The estimation results do not permit one to determine which of
the two specifications is better. However, econometric theory
indicates that omitting a relevant variable, such as real balances,
would bias the coefficients of the remaining variables. In this case
the bias on the income coefficient would be upward, but it is not
clear in what direction the coefficient on relative prices would be
biased. In this connection, it is interesting to recall that the income
elasticity in the equation without real money balances is larger
than the one in the equation with real money balances. Moreover,
if the proper specification is the equation with real money balances, then the income coefficient in the equation without real
balances would be larger by the income elasticity of real money.
The income elasticity for real money derived from these two equations is 1.23, which is consistent with direct estimates of the income elasticity for real balances.8 This is indirect support for the
specification with real balances.9
Supply of exports
Like importers, exporters in Indonesia are also assumed to be
price takers on the world market. For most commodities, this
assumption presents no problem, since Indonesia has a negligible
share of the world market. Even in those commodities where
8
One example is Bijan B. Aghevli, Mohsin S. Khan, P.R. Narvekar, and
Brock K. Short (1979). In that paper, real income was defined as real gross
national product, whereas in this paper it is defined as real gross national income
(GNY), which includes the gains from the improvement in the terms of trade.
During 1971-81, gross national income grew, on average, 50 percent faster than
real GDP. Consequently, it would be expected that the long-run income elasticity for real money balances reported using real GDP would be 50 percent
higher than the one using real GNY. In fact, the reported elasticity in their paper
was 1.85, or 50 percent higher than the value given in the text.
9
In the simulation exercise, only the results using the real-balance equation
are presented; however, both equations were simulated, and the results were
nearly identical. This is not surprising, given that the relative-price coefficients
are the same and that there is a close relationship (described in the text) between
income and real balances.
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CHART 4. INDONESIA: REAL NONPROGRAM IMPORTS—ACTUAL AND
PREDICTED, FIRST QUARTER 1971-FouRTH QUARTER 19811
(Logarithmic value in millions of 1975 dollars)

1

Based on an equation with real money balances.
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CHART 5. INDONESIA: REAL NONPROGRAM IMPORTS—ACTUAL1 AND
PREDICTED, FIRST QUARTER 1971-FouRTH QUARTER 1981
(Logarithmic value in millions of 1975 dollars)

1

Based on an equation without real money balances.
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Indonesian exports are not trivial, they were a small share of the
relevant market during this period.10 Export supply is specified as
a function of profitability and domestic capacity. Export profitability, and thus export supply, increase as the relative price of
exports (in domestic currency terms) to domestic price increases;
the relative-price term (RPD) was measured as the ratio of the
weighted average of Indonesia's major export commodities to its
domestic consumer price index (CPI). The ability of exporters to
supply the foreign market is constrained by the country's productive capacity. For Indonesia, real gross domestic product (RGDP)
serves as a proxy for capacity. As with the previous equation, the
export supply equation is specified as a log-linear function
This equilibrium supply equation can be transformed to accommodate sluggish supply response by employing a partialadjustment mechanism similar to equation (2)
Substituting equation (4) into equation (5) and solving for exports
in period t yields

Timber exports, which averaged 30 percent of non-oil exports
during the 1970s, were restricted in 1980 and 1981 by the Government to promote conservation and the domestic processing of
logs. Existing capacity for processing timber limited exports of
plywood and other sawn-wood products; consequently, earnings
from timber exports declined by 43 percent, from its peak of
$1,917 million in 1979 to $1,095 million in 1981, as export volume
fell by 45 percent. To segregate the impact of this policy from the
impact of relative prices, non-oil exports were estimated excluding timber. Seasonally adjusted data for the period extending
from the second quarter of 1971 to the fourth quarter of 1981 were
employed.
10
Indonesia's shares in world production of coffee and tin were only 5 percent
and 10 percent, respectively. For natural rubber, Indonesia's share of the market
was more substantial—averaging 25 percent—during 1971-81. However, the
share of natural rubber in the market for both natural and synthetic rubbers was
only about 32 percent; therefore, Indonesia's share of the larger market was
limited to 8 percent.
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The estimation results for equation (6) are provided in Table 3.
The coefficient on relative prices and the coefficient on lagged
exports have the expected positive sign and are significantly different from zero at the 1 percent level. The coefficient of the capacity
variable RGDP is positive, as was anticipated, and significant at
the 5 percent level. The coefficient on the dummy variable, which
was introduced to measure the quantum effect of the devaluation
on relative prices, is not significantly different from zero. Although this equation does not fit as well as the other equations in
Table 3, it nevertheless performs reasonably well, as indicated by
the high R2 in Chart 6. The //-statistic is substantially less than the
critical value; thus, serial correlation is not present. Greater than
usual caution should be exercised in interpreting these estimation
results because the coefficient of lagged exports is so near its
upper limit, which implies relatively sluggish adjustment. In addition, small changes in this coefficient have a large impact on the
derived long-run elasticities.
ESTIMATION RESULTS

The econometric results of the previous subsection indicate that
the estimated equations for import demand and export supply are
well specified according to standard measures. The estimated
elasticities and the adjustment lags obtained from these regressions are presented in Table 4. The mean adjustment lag for
import demand is shorter than for export supply. It is not surprising that production lags constrain short-run increases in export supply more than delivery lags constrain imports. These adjustment lags also imply that short-run elasticities for exports are
substantially smaller than the long-run elasticities.
The short- and long-run elasticities for import demand are
within the range reported for other developing countries. The
relative price elasticities are small, both in the short run and in the
long run, and are on the inelastic portion of the demand curve.
These elasticities are, nevertheless, significantly different from
zero, indicating that relative prices do have an influence on import
demand, even in the short run. The short lag in the adjustment of
import demand to changes in income and relative price movements is to be expected, given the relatively free exchange system
in Indonesia.
Turning to the export-supply equation, the results indicate that
the supply-price elasticity is moderate in the short run and rises to
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CHART 6. INDONESIA: SUPPLY OF REAL NON-OIL EXPORTS, EXCLUDING
TIMBER—ACTUAL AND PREDICTED, SECOND QUARTER 1971THIRD QUARTER 1981
(Logarithmic value of export volume)
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TABLE 4. INDONESIA: SHORT-RUN AND LONG-RUN
ELASTICITIES AND MEAN ADJUSTMENT LAGS
Mean
Adjustment
Lag
Short-run Long-run Short-run Long-run Short-run Long-run (In months)
Price Elasticities

Equation

Income Elasticities

Excess Liquidity

Import demand
Without real
money balances
With real
money balances

-0.201

-0.31

0.83

1.30

-0.201

-0.30

0.61

0.93

0.532

5.192

2

0.196

0.299

2

—

—

26

Export supply
Real non-oil
exports excluding
timber

0.61

6.00

Includes dummy variable.
Represents proxy variable for capacity.

2

a long-run value of about 6. (Price elasticities of export supply
have generally been estimated for industrial countries and have
ranged between 1 and 7, with values as high as 15 reported.) A
high supply-price elasticity could reasonably be expected in countries with relatively small export sectors, since it is easier to increase exports when there is large domestic productive capacity to
draw upon; during the 1970s, non-oil exports excluding timber
averaged about 6 percent of GDP. The small share of the non-oil
export sector in total GDP would also explain the high coefficient
for the capacity variable (i.e., real GDP). The mean lag time for
the adjustment of export supply is nine quarters, which is not
surprising given that production of the major export commodities
(tin, rubber, coffee) is characterized by a long lead time between
investment and incremental output.11
It should be recalled that the mean adjustment lag and the
estimated long-run elasticities (i.e., the estimated coefficient divided by the adjustment coefficient) are only known with limited
precision—defined by the standard error of the coefficient. This
caveat becomes especially important as the adjustment coefficient
nears its upper bound, because the same imprecision is introduced
11
The World Bank has estimated that the adjustment of tin, rubber, and coffee
supply to higher prices requires 3, 7, and 7 years, respectively, which accords
with this result.
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into the derived long-run elasticities; for example, if the adjustment coefficient were smaller by one standard deviation, then the
long-run elasticities would be only half their reported values.12
SIMULATION EXERCISES

Using the specification of import-demand and export-supply
functions, the impact of the 1978 devaluation on non-oil trade
account was analyzed by simulating hypothetical exchange rate
scenarios. Real imports were simulated under two alternative scenarios. Scenario I assumes that the structure of relative prices
prevailing prior to the depreciation (i.e., prior to the third quarter
of 1978) continued unchanged for the remainder of the simulation
period. This scenario is termed no real devaluation. Scenario II,
on the other hand, assumes that the more favorable relative prices
created after the exchange rate adjustment were maintained—
specifically those established in the first quarter of 1979. This
scenario is referred to as the maintained real devaluation.
The impact of the actual path of relative price on import volume
is compared with the paths under the two assumed exchange rate
assumptions in Chart 7. As can be seen, the actual relative price
developments kept import volume below the level simulated by
the no real devaluation scenario until 1981. However, as the relative price structures under Scenario I converged with actual developments, the import volumes would have been less disparate; and
by 1981, when the relative prices had become virtually identical,
import volumes would have been the same. Under Scenario II,
import volume would have grown much more slowly and would
have been 20 percent lower than the actual volume in 1981. The
full implication of these alternative scenarios on foreign resources
are summarized in Chart 8, where the cumulative differences
between simulated imports and actual imports are presented. According to the simulation, if no real devaluation had taken place,
higher imports would have resulted in international reserves decreasing by about $1 billion. Even more interesting is the simulation result under a maintained real devaluation; imports over the
three post-devaluation years would have been $3.5 billion less
than actual imports. Thus, the total savings from reduced imports
12
A reduction in the adjustment coefficient for the import equation of the
same absolute amount would only change the long-run elasticities by 15 percent,
because this adjustment coefficient is much further from the upper bound.
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CHART 7. INDONESIA: SIMULATION OF IMPORT DEMAND, 1978-811
(Logarithmic value in millions of 1975 dollars)

1

Volume of nonprogram imports.
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CHART 8. INDONESIA: CUMULATIVE DIFFERENCE IN IMPORT
PAYMENTS UNDER EXCHANGE RATE SCENARIOS,
FOURTH QUARTER 1978-FouRTH QUARTER 19811
(In billions of dollars)

Predicted imports under alternative scenarios less actual imports.
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under the two alternative scenarios would have been over
$4.5 billion, or 5.3 percent of GDP in 1981.
As with imports, the impact of the actual path of relative prices
on real export supply was compared with the paths under two
alternative relative price assumptions (Chart 9). Scenario I has no
exchange rate adjustment in November 1978, and consequently
relative prices would have been less favorable for exporters. In
Scenario II, the improved cost-price structure existing after the
depreciation was maintained for the remainder of the period—
specifically, the relative prices in the second quarter of 1979 were
used.13 Export volumes, under the alternative exchange rate scenarios and the actual exchange rate policy, were multiplied by
actual export prices to obtain export earnings. As previously
noted, export prices may be affected by changes in export volume,
but the impact is likely to be small; consequently, this feedback in
prices was ignored in these calculations. The cumulative differences between simulated export earnings and actual earnings are
presented in Chart 9. According to these calculations, reduced
exports under Scenario I would have resulted in international
reserves decreasing by about $0.8 billion in late 1981. However,
under Scenario II, the simulation results indicate that international reserves would have been almost $0.9 billion above their
actual level. Thus, the difference in export earnings under the two
alternative scenarios would have been about $1.7 billion, or
2.0 percent of GDP in 1981. The gains from exports were less than
the savings reported from imports, because nonprogram imports
were nearly triple non-oil exports (excluding timber).
The use of import and export equations to simulate alternative
scenarios is subject to a number of caveats. First, in simulating the
scenarios, the point value of the estimated coefficients was employed. The results are, therefore, subject to a margin of error
because the coefficients are only known with limited precision.
Second, even though relative prices are substantially different
under the alternative scenarios, this is assumed not to have any
impact on the performance of the economy other than on import
and export volume. Thus, the actual data and the estimated coef13
The simulation for the maintained real devaluation scenario begins in the
third quarter of 1979, because until then the relative price of exports was improving. Consequently, export supply under Scenario II and under actual relative price developments are the same from the fourth quarter of 1978 to the third
quarter of 1979. This also explains the absence in Chart 10 of any additional
export earnings until the fourth quarter of 1979.
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CHART 9. INDONESIA: SIMULATION OF EXPORT SUPPLY,
FOURTH QUARTER 1978-THiRD QUARTER 19811
(Logarithmic value of export volume)

Volume of non-oil exports, excluding timber.
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CHART 10. INDONESIA: CUMULATIVE DIFFERENCE IN EXPORT
EARNINGS UNDER ALTERNATIVE EXCHANGE RATE SCENARIOS,
FOURTH QUARTER 1978-TniRD QUARTER 1981l
(In millions of dollars)

1

Predicted exports under alternative scenarios less actual exports.
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ficients for real national income, real balances, and real capacity
were utilized in the simulations. Moreover, the additional export
volume was assumed not to change world prices for Indonesia's
exports.14
III. Conclusions
An exchange rate adjustment can successfully redirect resources into export and import-competing activities only if the
more favorable cost-price relationship established after the adjustment is not subsequently reversed by domestic price increases.
The exchange rate adjustment of November 1978 raised the prices
of tradable goods by 50 percent and resulted in a burst of inflation
in early 1979. Inflation was quickly reduced to international levels
by appropriate demand-management policies. The competitiveness of the traded goods sector was, thus, significantly improved.
In 1979, private sector import growth slowed, while earnings from
non-oil exports grew more rapidly. These developments reflected
adjustment policies as well as a better external environment.
With the sharp increase in oil revenues in 1979-80, the balance
of payments constraint, which had prompted the exchange rate
adjustment, was removed. The subsequent expansion of government expenditure and domestic liquidity led to a rapid growth in
aggregate demand and, thereby, to greater inflation. As a result
of the resurgence in inflation, the improvement in the competitiveness of the non-oil trade sector was reversed. Given the
short duration of the enhanced competitiveness, the favorable
effect of relaave prices on the non-oil trade account was quickly
dissipated. To isolate the impact of the exchange rate on the
non-oil trade account, import-demand and export-supply equations were specified and estimated; these estimates were then
employed to simulate the impact on the non-oil trade account
under alternative exchange rate scenarios. While the results of
both these exercises should be interpreted with due caution, they
14
To quantify the impact of Indonesia's export supply on its export prices, a
price elasticity for export demand was calculated as a weighted average of price
elasticities for each commodity. This elasticity indicates that a 10 percent increase in export volume would reduce export prices by between ¥2 and 1 percent.
Thus, as a first approximation, maintaining export prices constant appears workable for simulation purposes, although the results obtained would be somewhat
overstated.
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nevertheless indicate that the non-oil trade account was strongly
influenced by the relationships of domestic prices to domestic
currency prices of exports and imports.

APPENDIX
Data Definitions and Sources
All data are quarterly, seasonally adjusted, for 1971-81 and are taken from
four sources:
(1) International Monetary Fund, International Financial Statistics (Washington), various issues.
(2) Indonesia, Central Bureau of Statistics, Monthly Statistical Bulletin
(Jakarta), various issues.
(3) Bank Indonesia, Weekly Report (Jakarta), various issues.
(4) World Bank, Indonesia: Financial Resources and Human Development in
the Eighties (Washington, May 3, 1982).
NM = value of nonprogram imports in dollars, Source (3).
M = volume of nonprogram imports obtained by deflating nominal imports NM by foreign prices FP.
X = volume of exports, Source (2).
PX = unit value of exports, derived from value and volume data,
Source (2).
FD = foreign demand, expressed as an index with 1975 = 100. This series
is constructed as the export-weighted sum of trading partners' real
gross national product. Source (1).
FP = foreign price, expressed as an index with 1975 = 100. This series
was constructed as the import-weighted sum of trading partners'
export unit value or export prices. Source (1).
RI = real gross national income defined as real gross national product
plus terms-of-trade effect. This is an annual time series that was
transformed into a quarterly basis using an interpolation method.
Source (4).
CPI = Indonesia's consumer price index, 1975 = 100, Source (1).
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L = real liquidity defined as money plus quasi-money divided by CPI,
Source (1).
RP = relative price foreign price FP divided by consumer price index
CPI.
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The 1981-82 Recession and Non-Oil
Primary Commodity Prices
KE-YOUNG CHU and THOMAS K. MORRISON*

DEPRESSED CONDITION of non-oil primary commodity
THE
markets during 1981-82 was the worst since World War II.

The overall index of annual average prices of primary commodities (other than gold and petroleum) declined by 12 percent
in 1982 (in dollar terms), following a 15 percent decline in 1981.
The cumulative two-year decline of 25 percent was the largest and
longest in more than three decades. During the last three decades,
the largest annual decline occurred during the 1975 recession,
when primary commodity prices fell by 19 percent; thereafter,
they quickly recovered, increasing by 15 percent in 1976 and by
21 percent more in 1977. Commodity prices in real terms, estimated by deflating nominal prices by the United Nations price
index of manufactured exports of developed countries, fell by
20 percent in 1981-82 to a postwar low. Commodity prices increased by 6 percent in 1983, but the aggregate index in 1983 was
20 percent below the previous peak attained in 1980 and 6 percent
below the average index for 1977-83.
The 1981-82 price decline has had a severe impact on the external balance of primary commodity-exporting countries. After declining by about 10 percent during 1978-80, primarily because of
the sharp rise in oil prices, the external terms of trade of non-oil
developing countries declined by a further 8 percent in 1981-82,
notwithstanding the relative stability of oil prices during this pe*Mr. Chu, Assistant Chief of the Commodities Division of the Research
Department, is a graduate of Kyung Hee University (Seoul) and Columbia
University.
Mr. Morrison, Assistant Chief of the Commodities Division, is a graduate of
Washington University (St. Louis) and the University of Maryland.
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riod. Combined with a decline in the volume of non-oil exports,
these price developments resulted in large aggregate current account deficits of $109 billion in 1981 and $82 billion in 1982, the
average of which was almost twice the average annual deficit
during 1977-80.1 The low-income developing countries were most
adversely affected because of their higher dependence on primary
commodities for export earnings.
The sharp decline in commodity prices during 1981-82 was only
the most recent indication of a pattern that was first visible in the
early 1970s. Although nominal commodity prices sharply accelerated and there were intermittent surges in real prices, the longterm downward trend in real prices from 1972 to 1982 was more
than twice as steep as the like price trend from 1957 to 1971. In
addition, the price instability of non-oil primary commodity
prices from 1972 to 1982 was more than three times greater than
it was from 1957 to 1971, reflecting the significantly more unstable
economic environment—as seen in the behavior of industrial production, world inflation, exchange rates, and interest rates—in
the later period. Commodity price instability was one of the major
causes of export instability for a large number of primary commodity exporting countries3; export instability, in turn, may have
been a major cause of instability in countries' external balances
and domestic economies.4
This paper analyzes the depressed state of primary commodity
markets during 1981-82 in the context of developments over a
historical period. The causes of primary commodity price movements are investigated, along with the relatively high price instability in recent years.
The organization of the paper is as follows: Section I describes
1
Non-oil developing countries' exports of primary commodities averaged
about $120 billion annually during 1979-80. The 1981 and 1982 declines in
commodity prices, therefore, accounted for reductions in their export earnings
of approximately $20 billion and $15 billion, respectively. In other words, if 1980
commodity prices had been maintained, along with constant import values and
export volumes, the aggregate current account deficit of the non-oil developing
countries could well have been under $60 billion in 1982, compared with the
actual
deficit of $87 billion.
2
Unless indicated otherwise, instability of price is defined in this study as the
average percentage deviation of the actual price from the trend for a certain
period. (See the subsection entitled "price instability" in Section I for the exact
definition.)
3
SeeGoreux(1977).
4
For studies of the possible effects of export instability, see Chu, Hwa, and
Krishmamurty (1983); Rangarajan and Sundararajan (1976); and SchiavoCampo (1981).
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the historical movements of non-oil primary commodity prices,
focusing on the long-term movements of broadly aggregated
prices vis-a-vis the long-term movements of the prices of manufactures and petroleum, and on their short-run fluctuations; Section II analyzes the determinants of commodity prices, including
the major causes of commodity price fluctuations over various
phases of commodity price cycles; and Section III presents conclusions. Appendix I shows the derivation of the price equation;
Appendix II describes the behavior of the variables underlying
commodity price movements; Appendix III includes a list of the
commodities; and Appendix IV presents some econometric results not reported in the main text.
I. Historical Perspective
LONG-TERM DEVELOPMENTS

Nominal prices
The behavior of primary commodity prices has undergone a
significant change since the early 1970s. After exhibiting a high
degree of stability—as seen in the small changes in nominal
prices—during the two preceding decades, commodity prices have
since 1972 exhibited marked cyclical behavior at significantly
higher nominal price levels (see Chart 1 and Table I).5 During
1973 and 1974, the overall commodity price index approximately
doubled, with virtually all primary commodities participating in
this sharp upward movement. When the world experienced a major recession in 1975, commodity prices fell by 19 percent from the
record high level of the previous year. Although this was the
largest one-year decline in the last three decades, prices were still
60 percent higher in nominal terms than they had been in 1972.
As the world economy recovered in 1976 and 1977, commodity
5

The commodity price index used in this study, unless indicated otherwise, is
the International Monetary Fund's Research Department's Index of International Market Prices, in terms of U.S. dollars, for Primary Commodities Exported by Primary Producing Countries (1975 = 100), the same index reported
in the Fund's monthly publicaton, International Financial Statistics (with 1980 =
100). The All Commodities Index includes 35 international price series chosen
as representative of the 30 commodities exported by primary producing countries. It excludes petroleum and gold. The commodity price indices are weighted
by average export earnings during 1968 through 1970 in 98 countries that do not
include industrial and major oil exporting countries. See Appendix III for the list
of commodities.
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CHART 1. NON-OIL COMMODITY PRICES:
LONG-TERM DEVELOPMENTS, 1957-83

(1975 = 100)

prices rose at annual rates of 15 percent and 21 percent, respectively. This rise was temporarily reversed by a 4 percent decline in
1978, which was due entirely to a 37 percent fall in beverage
prices; the prices of food, agricultural raw materials, and metals
all increased that year. With a recovery in beverages and continuing increases in other commodities, overall commodity prices rose
by 16 percent in 1979 and by 9 percent in 1980.
In 1981, with the world entering another recession, commodity
prices declined by 15 percent, with every major commodity group
participating in this decline. The recession continued into 1982,
and commodity prices fell a further 12 percent, in what turned out
to be the largest continuous decline in the last three decades.6
Because the dollar appreciated over 1981-82, the cumulative twoyear decline in overall commodity prices in SDR terms was about
12 percent, compared with 25 percent in dollar terms.
6
A longer-term perspective on commodity price developments can be obtained by reference to me Economist index for all nonfuel commodities, which
is available for all years since 1860. The largest annual decline in commodity
prices was 33 percent from 1920 to 1921. The largest and longest cumulative
decline occurred from 1924 to 1932, when commodity prices fell every year for
a total decline of 47 percent. Cumulative price declines exceeding the 25 percent
decline recorded during 1981-82 have occurred only four times in the last 120
years (28 percent from 1864 to 1869, 40 percent from 1920 to 1922, 47 percent
from 1924 to 1932, and 26 percent from 1951 to 1953).
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Since 1957, non-oil primary commodity prices have increased at
a rate of 5.1 percent per year (see Table 2). This long-term period,
however, is comprised of two rather distinct subperiods: from
1957 to 1971, when prices increased by 0.4 percent annually, and
from 1972 to 1982, when prices increased 6.5 percent annually.7
Virtually all commodity groups followed a similar pattern, with
the rate of change in food prices increasing from 1.0 percent
during 1957-71 to 4.6 percent during 1972-82, in beverage prices
from —0.6 percent to 11.1 percent, in agricultural raw materials
prices from -1.6 percent to 5.8 percent, and in metal prices from
2.5 percent to 6.6 percent.
Real prices
The average annual growth rate of 5.1 percent from 1957 to
1982 in non-oil primary commodity prices was slower than the
rates for both oil prices and manufactures prices during the same
period. Vis-a-vis oil prices, primary commodity prices fell by
7.4 percent per annum (86 percent cumulatively); vis-a-vis prices
of manufactures, they fell by 0.6 percent per annum (14 percent
cumulatively) (see Chart 2). The declines in relative prices were
particularly notable during 1972-82.
Because the short-run fluctuation of overall manufactures
prices has been much milder than that of primary commodity
prices, the short-run fluctuation of overall real commodity prices
roughly mimicked that of nominal commodity prices. However,
there were two notable divergences in their short-term movements: (i) during the 1975 recession, the decline in real prices was
much smaller than the decline in nominal prices; and (ii) in
1979-80, although nominal prices increased substantially, real
prices hardly rose because inflation of manufactures prices was
high.
PRICE INSTABILITY

Overall price
Perhaps the most salient feature of commodity price behavior
since the early 1970s, compared with that during the rest of the
postwar period, is the marked increase in price instability. Although this instability is illustrated in Chart 1, it may be useful to
7

See the subsection entitled "estimation results" in Section II for reasons for
this division of the sample period.

©International Monetary Fund. Not for Redistribution

TABLE 1. INDICES OF NON-OIL PRIMARY COMMODITY PRICES, 1957-831

Year

All

Food

1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983

57
53
52
52
50
49
52
55
54
56
52
52
56
58
56
63
97
124
100
115
139
133
155
169
144
127
135

40
38
38
37
36
37
44
42
39
39
40
39
42
45
46
53
82
131
100
84
83
%
109
141
122
97
105

Nominal Prices2
Agricultural
raw materials
Beverages

77
77
65
60
57
56
54
62
57
59
59
60
62
70
65
71
87
104
100
192
332
241
255
224
174
178
192

74
61
68
71
66
63
65
65
63
65
59
57
61
55
55
72
129
125
100
124
128
138
168
175
158
136
149

Metals
Indices
(7975 = 100)
59
55
53
54
54
53
52
65
71
77
65
67
74
78
67
68
99
124
100
106
114
120
156
172
148
135
135

All

Food

127
118
117
115
109
106
113
118
113
114
106
106
110
108
97
101
134
141
100
114
127
106
108
106
95
86
95

90
84
85
82
79
80
95
90
82
80
81
78
82
84
81
85
113
148
100
84
76
76
76
89
81
66
74

Deflated Prices3
Agricultural
Beverages
raw materials

171
172
147
134
124
121
118
134
118
121
119
121
121
129
112
113
121
118
100
188
303
191
177
140
115
121
134
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163
138
154
158
145
138
142
139
132
133
119
116
119
103
%
116
178
143
100
123
117
109
117
110
105
93
105

Metals

131
123
121
121
119
115
114
139
149
158
132
137
145
145
118
109
136
142
100
105
104
95
109
108
98
92
94

Annual Rate of Change
(In nt>rrpnt\

1958
1959
1960

-8
-1
0

1961
1962
1963
1964
1965

—4
-2
6
7
-2
3
-6
-1
7
3
-5
13
53
28
-19
15
21
-4
16
9
-15
-12
6

1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983

-7
0
-1
-3
2
19
-3
-7
0
2
-3
8
5
2
14
55
60
-23
-16
-2
16
13
30
-14
-21
9

-1
-16
-7
-6
-2
_2
15
-9
4
0
1
4
13
-8
9
23
19
-4
92
73
-27
6
-12
-22
2
8

-17
11
4
-7
-4
2
0
-3
3
-9
-2
6
-9
-1
31
79
-3
-20
24
3
22
4
-10
-14
9

-7
-3
2
0
-2
-1
24
10
8
-15
3
10
5
-14
0
47
25
-19
6
7
5
30
11
-14
-9
0

-7
0
-2
-5
-2
6
4
-4
1
-7
0
4
-2
-11
5
32
5
-28
14
12
-17
2
-2
-10
-10
9

-6
1
-3
-4
1
19
-5
-9
-2
0
-3
5
-1
-4
5
33
31
-32
-16
-10
0
-0
17
-9
-19
12

0
-15
-8
-7
-3
-2
13
-12
2
-2
1
0
7
-13
1
6
-2
-15
88
61
-37
-7
-21
-18
6
10

1
Peaks and
2
Expressed
3

troughs in deflated prices for the sample period are indicated by bold face type and italic type, respectively.
in dollar terms.
Deflated by the United Nations index of prices of manufactured exports of developed countries.
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-16
12
2
-8
-5
3
-2
-5
1
-11
-2
2
-14
-6
21
55
-20
-30
23
-6
-7
8
-6
-5
-12
12

-6
-2
0
-1
-3
-1
22
7
6
-16
3
6
-0
-19
0
O

25

4
-29
5
-1
-9
14
-0
—9
-7
3
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TABLE 2. LONG-TERM PRICE TRENDS, 1957-821
Annual Percentage Change
1957-82
1957-71
1972-82
Nominal Prices2
Primary commodity prices
Non-oil
Food
Beverages
Agricultural raw
materials
Metals
Oil
Manufactures

5.1
5.4
6.1

0.4
1.0
-0.6

6.5
4.6
11.1

4.2
4.6
13.3
5.8

-1.6
2.5
-0.3
1.5

5.8
6.6
28.3
9.8

Real Prices3
Non-oil primary commodity
prices deflated by:
Oil price4
5
Manufactures nrice

-7.44
-0.6

0.7
-1.1

-16.7
-2.7

a

The long-term trend is defined as the exponential trend estimated from a
semi-log regression of quarterly price on time for each sample period; the rates
of change are annualized. The percentage increase for the whole period could
therefore be lower or higher than for either 1957-71 or 1972-82.
2
Expressed in dollar terms.
3
Deflated by the manufactures price index referred to in footnote 5.
4
Oil price is the weighted average of the official prices of Libya, Saudi Arabia,
and Venezuela.
5
Manufactures price index is the United Nations index of prices of manufactured exports of developed countries.

investigate further its characteristics. This subsection describes
fluctuations around both long-term and medium-term trends.8
8
The long-term trend is defined as the exponential trend estimated from a
semi-log regression of quarterly price on time; the medium-term trend is defined
as the 19-quarter (approximately a five-year) average of quarterly prices. The
marked instability of commodity prices during 1972-82 is also obtained even if
the instability is measured in terms of SDKs or in real terms—that is, deflated
by the United Nations price index of manufactures. Moreover, the instability
during 1972-82 was relatively large even when viewed in historical perspective:
for example, based on the Economist index of commodity prices, the instability
of primary commodity prices during 1911-56 is estimated at 6.4 (percent of the
trend), compared with 3.8 for 1957-71. The instability for 1911-56, during which
the world witnessed three major wars (the First and Second World Wars and the
Korean conflict) and the Great Depression, was, therefore, almost twice as great
as that for 1957-71, while the instability for 1972-82 was more than three times
as great as that for 1957-71.
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CHART 2. INDEX OF ALL NON-OIL PRIMARY COMMODITY PRICES:
NOMINAL AND REAL1, 1957-83

(1975 = 100)

1
Deflated by the United Nations price index of manufactured exports of
developed countries.

In order to examine the behavior of commodity price fluctuations since 1957, the period has been divided into two subperiods,
1957-71 and 1972-82. Although the choice of these two periods
is somewhat arbitrary, it is based on an examination of Chart 1
and, as explained later in the subsection entitled "estimation results" in Section II, on the recognition that 1971-72 was the approximate time at which major variables affecting commodity
prices became much more unstable.
Primary commodity price instability, measured by the average
percentage deviation of the overall index of quarterly prices from
their long-term trends, increased more than threefold between
1957-71 and 1972-82 (see Table 3); the instability, measured as
the average of the instabilities of individual prices, doubled; and
similar conclusions are obtained if instability around the mediumterm trend is examined. Oil prices underwent an even greater
change in instability, which increased more than fivefold from
1957-71 to 1972-82 measured around long-term trends, and more
than tenfold measured around medium-term trends. Prices of
manufactures also experienced higher instability, increasing
threefold measured around long-term trends and fivefold measured around medium-term trends.
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TABLE 3. INSTABILITY OF PRIMARY COMMODITY PRICES
IN DOLLAR TERMS, 1957-82
(In percent)
1957-82

1957-71

1972-82

(A)
(B)
(A)
(B)
Around the Long-Term Trend1

Primary commodities
Non-oil: based on:
Aggregate index
Aggregation of
individual instability
indices2
Food
Beverages
Agricultural raw
materials
Metals
SDR terms
Real terms3
Oil4
Manufactures
Around
Primary commodities
Non-oil: based on:
Aggregate index
Aggregation of
individual instability
indices2
Food
Beverages
Agricultural raw
materials
Metals
SDR terms
Real terms3
Oil4
Manufactures

(A)

(B)

17

21

4

5

13

20

24
19
32

28
23
36

11
5
9

14
6
11

22
19
31

27
24
36

20
12
14
8
50
15

25
16
17
10
56
17

4
9
4
4
5
2

6
10
5
5
7
3

14
12
9
8
27
6

18
16
14
13
31
9

the Medium-Term Trend

7

3

10

13
9
10

8
4
4

18
14
23

9
10
7
7
10
3

4
7
3
3
1
1

10
10
10
10
14
5

1
Instability in column (A) is measured by the average of the absolute values
of percentage deviations of the quarterly price from the trend: the long-term
trend is estimated by the semi-log regression of the quarterly price on time, the
medium-term trend by the 19-quarter moving average of the actual price. In
estimating the instability around the medium-term trends, 1957-58 and 1981-82
are excluded from the sample years because the 19-quarter moving average of
the prices could not be obtained for these years.
Instability in column (B) is the standard error of estimate (in percent) of the

semi-log regression.

(footnotes continued on p. 103)
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The increase in the instability of primary commodity prices in
1972-82 reflects to some extent a sharp increase in the fluctuation
of the dollar's exchange rates vis-a-vis other major currencies.
The conclusion that primary commodity prices were markedly
more unstable in 1972-82 than in 1957-71, however, will be
reached regardless of whether commodity prices are measured in
dollar terms, SDR terms, or real terms (i.e., deflated by the
United Nations index of prices of manufactured exports of developed countries), although the extent of the increase appears to be
smaller when prices are measured in SDR terms or real terms.
Prices of commodity groups
Price instability around long-term trends increased for all major
commodity groups after 1971. The index of price instability for
food exhibited the largest rise (fourfold), and the subgroup most
responsible for this sharp rise was cereals, whose instability more
than quadrupled. Price instability for beverages and for agricultural raw materials approximately trebled after 1971, with coffee
and cotton experiencing the largest increases. Metal price instability rose by only 30 percent.
Beverage prices were the most unstable in 1957-71 and retained
this rank in 1972-82, when beverage price fluctuations were, on
average, more than twice as great as the average fluctuations of all
commodities. Metal prices, which had been nearly as unstable as
beverage prices in 1957-71, were the least unstable of the four
commodity groups in 1972-82. Price fluctuations of food and
agricultural raw materials, which had been relatively small during
1957-71, both increased sharply after 1971 to occupy the second
and third ranks, respectively.
The difference in the relative behavior of metal prices in the two
periods is noteworthy. Relative to the other commodity groups,
increases in both nominal prices and the degree of instability were
significantly smaller after 1971. There were several reasons for
Figures represent the weighted average of instability indices of all individual
non-oil primary commodities, which reflect offsetting price movements not reflected in the aggregate index.
3
Deflated by the United Nations index of prices of manufactured exports of
developed countries.
4
Unlike other prices, oil prices in nominal terms were relatively stable except
in 1973-74 and 1979-80, when they increased sharply; interpretation of the
instability index should therefore take into account this particular behavior of oil
prices.
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these smaller increases. Metal prices' average growth rate over
1957-71 increased most rapidly, at 2.5 percent, compared with
negative or barely positive rates for the prices of other groups.
Metal prices rose particularly fast in the early 1960s, encouraging
a rapid expansion of capacity during the decade. During the
1960s, output of copper increased by 47 percent, nickel by
93 percent, and aluminum by 127 percent. When rates of metal
consumption growth in the 1970s were lower than had been expected, excess capacity developed that limited price increases and
contained price instability of metals relative to the other commodity groups that were more subject to supply constraints.
In summary, commodity price instability has been much more
pronounced since the early 1970s than it was in the rest of the
postwar period. This result holds for virtually all non-oil primary
commodities, irrespective of whether the instability is measured
around a long-term or medium-term trend, whether prices are
denominated in dollars or SDKs, or whether prices are expressed
in nominal or real terms.
II. Determinants of Primary Commodity Prices
The decline in non-oil primary commodity prices in 1981-82
reflected both cyclical and trend factors. These factors are analyzed in this section by examining the statistical relationships since
1957 between commodity prices and their (largely demand-side)
determinants. The tentative nature of this analysis should be acknowledged, since commodity markets are influenced by a wide
range of factors, many of which are not easily quantifiable.9
PRICE EQUATION

A commodity price equation is derived and estimated for major
groups of commodities for various time periods. The main determinants of commodity prices are then analyzed, with particular
regard to their relative impacts during the 1975 and 1981-82 world
recessions.
In the price equation to be estimated, the aggregate index of the
prices of a commodity group is explained by a number of indepen9

See Appendix I for discussion of the limitations of the model.
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dent variables. In the logarithmic first-difference form, the equation is written as
where the 6/s (i = 1,2, . . . ,5) denote lag polynomials of finite
orders, with the variables defined in logarithms as follows:
p = non-oil commodity prices in dollars
y = economic activity
pd = domestic prices of substitutes in consuming countries
ed = exchange rates of the dollar vis-a-vis the currencies of
consuming countries
i = interest rates
s = supply shocks
A = change
The hypotheses underlying the relationships of the above independent variables to commodity prices are as follows. Economic
activity is the major demand-side variable that positively affects
commodity prices through changes in real income or industrial
demand in consuming countries. Inflation in importing countries,
unless offset by exchange rate movements, positively influences
commodity prices by raising the domestic price of substitutes and
perhaps by increasing investor demand as a consequence of inflationary expectations. The movements of the exchange rates of the
currencies of importing countries vis-a-vis the dollar affect commodity prices expressed in dollars because changes in relative
prices (i.e., commodity prices in domestic currency relative to the
prices of substitutes) affect the quantity demanded. Changes in
the real rate of interest influence commodity prices by affecting the
demand for stocks. Finally, supply shocks can have a significant
impact on commodity prices, particularly prices of food and beverages, for which demand is relatively stable but annual supplies
are unstable.
Equation (1) can be regarded as the transfer function for the
price variable derived by eliminating all endogenous variables but
the commodity price variable from a largely demand-oriented
system of structural equations describing a competitive world
commodity market. A model of the commodity market that would
suggest the type of equation presented above is shown in Appendix I of this paper.
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In estimating equation (1), this study determines empirically
the exact orders of the lag polynomials on the basis of quarterly
time series described in the next subsection; the orders of the lag
polynomials having thus been determined, the equation is estimated both with and without an equality constraint for the coefficients of hpdt and -kedt.10
DESCRIPTION OF DATA

The variables in equation (1) are defined in logarithms as follows:
pt = aggregate index of non-oil primary commodity prices.
All four commodity groups are included: food, beverages, agricultural raw materials, and metals. Equations
for each of these commodity groups are estimated separately, and an equation is estimated for all four commodity groups combined.
yt = economic activity in industrial countries. Iiidices of industrial production for seven industrial countries (the
United States, Japan, Canada, and four European
countries: the Federal Republic of Germany, France,
Italy, and the United Kingdom) are aggregated with
their 1975 gross national products (GNPs) as weights.
Real GNP was also tried as a proxy for economic activity, but the results obtained appeared inferior to those
obtained using industrial production.
pdt = domestic prices. Ideally, the prices of substitutes should
be used, but because of the paucity of information, the
wholesale price indices (WPIs) of consuming countries
are used as a proxy. The variable is defined in terms of
domestic currencies. The same seven countries listed
above for yt are used with the same weights.
edt = exchange rate. Weighted average of the exchange rates
of the seven countries vis-a-vis the dollar. The weights
are the same as those used for yt.
it = world interest rate. Proxied by the London three-month
Eurodollar rate. This represents primarily the cost of
holding stocks. As argued in Appendix I, the price
equation has the change in the interest rate as an explanatory variable; the equation for the rate of change in
price (kpt) therefore has the second difference of the
rate of interest (A2it) as an explanatory variable.
10

See Appendix I for the implications of this equality constraint.
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st = supply shocks. By examining the series of production of
primary commodities and prices, the quarters in which
supply shocks were unusually large were identified for
food and beverages; for agricultural raw materials and
metals, no such quarters were identified. Dummy variables were created for the food and beverage groups.
BEHAVIOR OF VARIABLES UNDERLYING
COMMODITY PRICE MOVEMENTS

Important changes in the environment of commodity trade are
summarized in Table 4 and illustrated in Chart 3. The first part of
the table shows sharply higher average nominal commodity prices
(122, with 1975 = 100) for 1972-82 relative to prices (53, with
1975 = 100) for 1957-71, but the gain for 1972-82 is more than
offset by the inflation indicated by the rise in the general price
level in industrial countries. Although the rates of increase in
economic activity slowed down, the average rates of increase in
non-oil primary commodity prices were sharply higher during
1972-82 than during 1957-71, partly as a result of sharply higher
world inflation. The average annual rate of increase in industrial
production declined from 5.9 percent during 1957-71 to 2.3 percent during 1972-82; but the annual increase in the average WPI
for industrial countries rose from 1.4 percent during the former
period to 9.5 percent during the latter, and the average annual
increase in commodity prices rose from 0.4 percent to 6.5 percent.
The data in the table also help to explain the sharp increase in
the instability in commodity prices during 1972-82 compared with
1957-71. The instability of all major variables (economic activity,
world inflation, exchange rates, and interest rates) affecting commodity prices was higher during 1972-82 than during 1957-71.
See Appendix II for a summary of significant changes in major
determinants of commodity prices during the sample period.
ESTIMATION RESULTS

Equations are estimated for each group of commodities (all
commodities, food, beverages, agricultural raw materials, and
metals) for three sample periods: from the first quarter of 1958
through the second quarter of 1982, the first quarter of 1958
through the fourth quarter of 1971, and the first quarter of 1972
through the second quarter of 1982. The end of 1971 is used as the
point for dividing the whole sample period into two subperiods,
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TABLE 4. BEHAVIOR OF VARIABLES AFFECTING COMMODITY PRICES, 1957-82
Average Level
1957-82 1957-71 1972-82
inn
i707^
y/j —
— j.uu
122
82
53
97
40
63
63
178
110

Average
Change Per Annum
1957-82 1957-71 1972-82

Primary commodity prices
0.4
5.1
All
5.4
1.0
Food
-0.66
6.1
Beverages
Agricultural raw
4.2
-1.66
132
63
92
materials
4.6
2.5
122
87
63
Metals
Variables affecting
commodity prices
Economic activity
4.2
5.0
109
84
66
Gross national product
114
4.6
5.9
87
68
Industrial production
4.5
5.7
111
85
66
Manufacturing output
972
-0.2
-0.4
932
952
Capacity utilization
Inflation (domestic
currency)
5.0
1.4
57
116
81
Wholesale price index
5.5
3.0
119
55
Consumer price index
81
13.3
-0.3
16
148
72
Oil price (in dollars)
Exchange rate
of U.S. dollar against:
Basket of 7
-0.55
101
0.1
110
106
currencies
-0.0
102
-1.00
121
113
SDR
Interest rate
Eurodollar rate
5.7
7.5
142
102
74
(nominal)
1
ression
of
price
(quarterly
data)
The
standard
error
of
estimate
of
the
semi-log
reg
2
Level of capacity utilization—not index (1975 = 1C

Instability Around
Long-Term Trend1
1957-82 1957-71 1972-82
^^^^^^
6.5
21
5
20
4.6
23
6
24
11
11.1
36
36
5.8
6.6

25
16

6
10

18
16

2.8
2.3
2.6
-1.0

4.2
7.1
6.6
4.0

1.4
2.6
3.3
2.6

2.1
4.3
3.8
3.6

9.5
9.4
28.3

15.0
11.3
55.8

2.3
2.2
6.7

4.2
1.8
31.9

0.2
-0.4

4.2
5.6

0.9
0.2

4.8
5.7

8.5
17.2
25.0
on time, multiplied by 100.

30.4
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CHART 3. NON-OIL COMMODITY PRICES AND MAJOR DETERMINANTS:
PERCENTAGE DEVIATIONS FROM 19-QuARTER
MOVING AVERAGE, 1959-83
(7975 = 100)

1

A decline indicates an appreciation of the dollar.

because the fluctuation in commodity prices has become substantially greater since 1971.n A number of important events took
place around that time: (i) major currencies began to float in the
last quarter of 1971 following the breakdown of the system of fixed
11

See Chart 1 and Table 4.
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exchange rates between major currencies; (ii) oil prices became
more unstable beginning in 1972, a development that has had
far-reaching effects on the world economy; and (iii) world inflation and economic activity have become sharply more unstable
since the early 1970s.
Table 5 summarizes the results of estimation of the price equation in first-difference form for groups of commodities. Weak
variables are suppressed, and the estimation is carried out with
and without the equality constraint for the variables Apd, and
-kedt.
Explanatory power of equations
The results are more satisfactory for 1972-82 than for 1957-71.
The adjusted coefficients of determination are higher for 1972-82
than for 1957-71 for all commodity groups. The variables included
in the equation explain a substantial proportion of the variations
in the rates of change in prices for all commodity groups except
beverages. The adjusted coefficients of determination for the
whole sample period (1957-82) range from 0.171 for beverages to
0.473 for all commodities with the equality constraint for the
coefficients for bpdt and —kedt\ they range from 0.183 for beverages to 0.495 for all commodities without the constraint. These
coefficients of determination are somewhat higher than those obtained in a previous study that used a similar dependent variable
but excluded the interest rate and exchange rate as independent
variables.12 For 1972-82, the coefficients obtained in the present
study range from 0.203 for beverages to 0.522 for all commodities.
The results are less satisfactory for 1957-71 than for 1972-82,
probably because the fluctuations of the demand-side variables
were substantially less during the former period than the latter,
implying that, in relative terms, supply shocks were more important in determining the fluctuations of commodity prices during the former period than the latter.14 The results suggest that
12
See
13

Enoch and Panic (1981).
The coefficients of determination between actual and predicted prices are
far higher than the adjusted coefficients of determination from the regression
based on the rates of change for all groups of commodities, ranging from 0.973
for metals to 0.993 for all commodities; they are also higher for 1972-82 than for
1958-71.
14
See the analysis at the end of this subsection.
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this was probably the case, particularly for the food and the beverage groups.
Effects of major explanatory variables on commodity prices
The model confirms the influences of the level of economic
activity, world inflation, and exchange rates on commodity prices.
For 1958-82, these variables are highly significant for all groups
of commodities. The only exception is the coefficient of the inflation variable, which is not significant for beverage prices; this
result may be due to the dominance of supply shocks in the fluctuation of beverage prices.
The elasticity of overall commodity prices with respect to industrial production is estimated at about 2 for 1972-82, higher than
the estimated elasticity for 1957-71. As might be expected, the
coefficients of the industrial production variables are larger for
agricultural raw materials and metals than for food and beverages.
The elasticity of overall commodity prices with respect to inflation is somewhat larger than unity when the absolute values of the
coefficients for the inflation (measured in domestic currencies)
and exchange rate change variables are constrained to be equal.15
The coefficients vary substantially among commodity groups,
ranging from not statistically different from 0 to close to 2.
The role of the dollar exchange rate in the determination of
commodity prices expressed in dollars, as indicated in the results
of the regressions, is not surprising. The results show that commodity prices have been sensitive to exchange rate changes during
1972-82. The elasticity of overall commodity prices with respect
to the U.S. dollar exchange rate vis-a-vis major currencies is
estimated to be somewhat greater than unity. The coefficients
vary among commodity groups and are significant for all groups
except beverages.
The effects of interest rate changes on commodity prices are not
sufficiently robust; the results reported in the table are based on
the interest rate variable lagged one quarter as an explanatory
variable and suggest an inverse relationship, as indicated in the
15
As indicated in Appendix I, the short-run coefficients of the inflation and
exchange-rate-change variables may not be unity in the model, as specified in
this paper, because of the interest rate variable's presence; they may also differ
from unity because of supply responses to price changes.

©International Monetary Fund. Not for Redistribution

112

KE-YOUNG CHU and THOMAS K. MORRISON

TABLE 5. PRICE EQUATIONS I, 1958-821

Sample
Period

195&-82

1958-71
1972-82

Constant

Laggec
Price

Economic
Activity

All Commodities
0.680**
0.979**
(2.64)
(3.66)
0.655*
1.005**
(2.59)
(3.83)
0.560*
0.106
(2.31)
(0.46)
1.044*
1.179*
(2.05)
(2.28)

-0.028**
(-5.07)
-0.032**
(-5.63)
-0.013*
(-2.45)
-0.030*
(-2.62)

Inflation
Wholesale
Exchange
price
rate

1.412**
(6.37)
1.794** -0.992**
(6.46) (-3.43)
1.054*
(2.17)
1.385**
(3.83)

Food
1958-82

195&-71
1972-82

-0.024**
(-2.85)
-0.030**
(-3.40)
-0.007*
(0.99)
-0.047*
(-2.57)

0.900*
(2.47)
-0.873*
(2.43)
-0.381
(-1.32)
1.511*
(2.33)

1.838**
(5.15)
2.388** -1.230*
(5.29) (-2.61)
0.223
(0.33)
2.236**
(3.86)

1.115*
(2.25)
1.107*
(2.25)
-0.062
(-0.13)
2.271*
(2.42)

0.255
(0.54)
0.843
0.414
(1.39)
(0.65)
0.249
(0.24)
-0.232
(-0.29)

Beverages
1958-82

1958-71
1972-82

1958-82

195&-71
1972-82

1958-82

1958-71
1972-82

-0.011
(-0.94)
-0.018
(-1.46)
-0.03
(-0.29)
0.005
(0.19)

0.229*
(2.16)
0.210
(1.98)
0.188
(1.31)
0.159
(0.95)

-0.020**
(-2.81)
-0.018*
(-2.32)
-0.020**
(-2.93)
-0.011
(-0.79)

Agricultural Raw Materials
0.299**
1.490**
(4.65)
(3.17)
1.471**
0.307*
(4.55)
(3.22)
1.305**
0.210
(3.17)
(1.80)
2.155**
0.232
(3.40)
(1.44)

-0.028**
(-3.20)
-0.027**
(-2.88)
-0.018
(-1.40)
-0.037*
(-2.46)

Metals
1.533**
(3.97)
1.531**
(3.94)
0.975
(1.60)
1.806**
(3.33)

0.858**
(2.88)
0.714 -1.005**
(1.90) (-2.65)
1.102
(1.64)
0.645
(1.48)
1.797**
(5.04)
1.751** -1.852**
(3.84) (-3.78)
1.803
(1.43)
1.933**
(4.18)

©International Monetary Fund. Not for Redistribution

1981-82 RECESSION AND COMMODITY PRICES

113

TABLE 5 (concluded). PRICE EQUATIONS 1,1958-821

Sample
Period

1958-82

1958-71
1972-82

Interest
Rate
A2^

-0.003
(-1.56)
-0.004
(-1.76)
-0.008
(-1.91)
-0.004
(-1.18)

Supply Shocks
Food
Beverages
#
sfc,

-0.028
(-1.37)
-0.023
(-1.11)
-0.053
(-1.16)

All Commodities
-0.068*
(-2.51)
-0.067*
(-2.51)
-0.065
(-1-76)

^

D-W

SEE

0.473

1.72

0.038

0.495

1.66

0.037

0.143

1.87

0.023

0.522

1.74

0.050

0.280

2.09

0.062

0.301

1.90

0.061

—

1.89

0.033

0.377

2.32

0.082

0.171

1.74

0.083

0.183

1.75

0.083

0.203

1.63

0.114

0.416

1.82

0.047

0.412

1.86

0.047

0.233

1.85

0.032

0.461

1.67

0.060

0.276

1.84

0.063

0.269

1.83

0.063

0.030

1.86

0.062

0.413

1.84

0.067

Food
1958-82

-0.053
(-1.63)
-0.046
(-1.41)

1958-71
1972-82

-0.062
(-1.41)
Beverages
-0.134*
(-2.00)
-0.138*
(-2.07)

1958-82

1958-71

—

1972-82

-0.136
(-1.44)
Agricultural Raw Materials

1958-82

1958-71
1972-82

-0.007*
(-2.54)
-0.007*
(-2.50)
-0.016*
(-2.54)
-0.007
(-1.93)
Metals

1958-82

1958-71
1972-82

-0.007*
(-2.10)
-0.007*
(-2.07)
-0.002
(-0.16)
-0.008*
(-2.05)

1
The independent variable in all equations is Ap,. The level of statistical significance is indicated by
one (95 percent) or two (99 percent) asterisks. D-W denotes the Durbin-Watson statistic; SEE denotes
the standard error of estimate; and the numbers in parentheses below the coefficients are t-statistics.
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model introduced earlier. However, if the same equations are
estimated with the current interest rate variable as an explanatory
variable, the estimated coefficients become either positive or
weakly negative. The results with a one-quarter lag are strong for
agricultural raw materials and metals.16 Notwithstanding these
rather inconclusive results, the unusually high real interest rates
during 1981-82 may have contributed to the downward pressure
on commodity prices by encouraging inventory reductions, just as
the predominantly negative real rates of interest during the 1970s
may have exerted upward pressure on nominal commodity prices.
The estimated coefficients for supply shocks all have the expected signs; however, the supply shocks, which are quantified as
dummy variables that distinguish only those quarters when conspicuous effects of supply shocks occurred, are not dealt with
adequately in the model.
The strong negative constant term estimated for all groups of
commodities except beverages is also noteworthy. It reflects the
effects of the secular drifts of the supply and the demand functions
as specified in Appendix I. For example, the supply function
specified in equation (5') does not include variables accounting
for long-term expansion of production capacity of primary commodities and the innovations in production technologies. Also,
the demand function specified in equation (4) does not include
variables accounting for secular drifts in the demand function that
could have occurred because of long-term growth in production of
synthetic substitutes. The estimated constant term measures the
net effects of the secular trends of the omitted variables on commodity prices. In other words, the estimated coefficient suggests
that if the expansion in production capacity, innovations in production technologies, and other secular factors occurred as they
actually did, while the variables—such as economic activity and
relative prices—that are included in the equations did not change,
then commodity prices would have declined by more than 2 percent a quarter.
16
A lagged effect of interest rate changes on commodity prices is consistent
with a lag associated with expectations and the lags in delivery of inventory items
ordered in the previous period. In Grilli and Yang (1981), the interest rate
variable
is also significant with a one-quarter lag.
17
Interpretation of this coefficient requires caution. Had demand not grown
because of long-term stagnation in economic activity ,production capacity of
primary commodities might not have grown as it did. Therefore, although the
equation may be used for simulations and forecasts, all results should be interpreted bearing the complex causal relationships between supply and prices fully
in mind.
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Other results
The dynamic nature of the equations should be noted: in the
equation for all commodities, both the coefficients for the current
and lagged economic activity variables are significant; in the food
and the beverage equations, only the lagged economic activity
variable is significant; and in the beverage and the agricultural raw
material equations, the lagged dependent variables are significant
for some periods.18 There is some indication that for beverages
and agricultural raw materials, the responses of commodity prices
to changes in the explanatory variables are not instantaneous.
The results indicate that the values of some coefficients changed
between the 1958-71 and the 1972-82 sample periods: in virtually
all cases, the coefficients of economic activity variables became
larger in absolute terms in the latter period than in the former,
implying a greater fluctuation of commodity prices in the latter
period in response to variations in economic activity.19 A possible
explanation for the greater response of commodity prices to
changes in economic activity in the 1970s may be that larger
absolute upward fluctuations in economic activity result in capacity constraints being reached and larger downward fluctuations
succeed in overcoming a ratchet effect that limits downward price
movements in response to smaller declines in economic activity.
The increased use of futures markets in the 1970s may also have
resulted in greater responsiveness of commodity prices to underlying real and monetary variables.20
Possible shifts of the coefficients between the two subperiods
(1958-71 and 1972-82) have been tested separately for each coefficient, with the maintained hypothesis that all other coefficients
have remained the same during the entire sample period.21 The
tests suggest that the coefficient of economic activity shifted after
1971 for all commodities, beverages, and agricultural raw materials. No strong evidence is obtained for any other coefficient (see
Table 6).

18

See Appendix III for the results of the tests on the significance of lagged
dependent variables.
19
These results are consistent with those obtained by Enoch and Panic (1981)
using a different model specification but a similar breakdown of time periods.
20
See Labys and Thomas (1975).
21
A number of studies have tested various hypotheses on the structural shifts
of the commodity markets. See Grilli and Yang (1981) and Hwa (1979).
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TABLE 6. PRICE EQUATIONS II, 1958-821
Explanatory Variables
Economic Activity

Lagged

Constant

Price
APr-1

Ay _ •>

AXr

Ay • d

All Commodities
0.896**
0.174
(3.41)
(0.53)

-0.022**
(-3.75)

Ay _ • d _1
1.035*
(2.45)

Food
-0.024**
(-2.85)

0.900*
(2,47)

-0.001
(0.08)

0.168
(1.58)

-0.015*
(-2.19)

0.213*
(2.19)

Beverages
-0.152
(-0.22)
Agricultural Raw Materials
0.861*
(2.19)

2.414**
(2.58)
1.402*
(2.61)

Metals
-0.028**
(-3.20)

1.533**
(3.97)

COMPARISON WITH OTHER STUDIES

Other studies have developed and tested various models of
commodity price determination. Like the present study, all of
these studies analyze prices of groups of commodities except for
the two studies by Hwa (1979 and 1981), which analyze six individual commodities. Unlike the present study, however, most of
these studies use the relative price of commodities vis-a-vis manufactures as the dependent variable, except for Hwa (1979 and
1981) and Enoch and Panic (1981), who use changes in the nominal price of commodities. The positive relationship between
world economic activity and non-oil primary commodity prices
has been well established; all of these studies obtained significant
results for this relationship. The price of manufactured exports
was shown to be positively related to commodity prices in one
study (Enoch and Panic (1981)), and the price of oil and oil price
shock dummy variables had significantly positive coefficients in
other studies (Enoch and Panic (1981) and Grilli and Yang
(1981)). In all these studies, however, the exchange rate variable
was not tested separately. Inflationary expectations were shown
to be positively related to the prices of several individual commodities (Hwa (1979)). One study also found that the level of the
interest rate—not the change in the interest rate that is used in the
present study—is negatively related to commodity price movements, especially for metals and agricultural raw materials (Grilli
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TABLE 6 (concluded). PRICE EQUATIONS II, 1958-821
Explanatory Variables
Inflation
Apd t -Ae t

1.214**
(5.27)

Interest
Rate
AVi
-0.004
(1.95)

Supply Shocks
Food
Beverages
sbt
sft

-0.026
(-1.32)

All Commodities
-0.061*
(-2.30)

R2

D-W

SEE

0.501

1.77

0.037

0.280

2.09

0.062

0.219

1.67

0.081

0.450

1.75

0.045

0.276

1.84

0.063

Food
-0.053
(-1.63)

1.838**
(5.15)

Beverages
-0.135
(-2.07)

-0.134
(-0.28)

Agricultural Raw Materials
0.793**
(2.73)

-0.008**
(-2.95)

1.797**
(5.04)

-0.007*
(-2.10)

Metals

1
The dependent variable in all equations is A/?,. The level of statistical significance is indicated by one
(95 percent) or two (99 percent) asterisks. The variables dt and d,_l are dummy variables that are
assigned values of either 0 (for 1958-71) or 1 (for 1972-82). D-W denotes the Durbin-Watson statistic,
and SEE denotes the standard error of estimate.

and Yang (1981)), but one found insignificant results (Enoch and
Panic (1981)). Supply-side variables (such as production of a commodity or group of commodities, and stocks) that were introduced
in several studies showed the expected inverse relationship to
commodity prices (Bosworth and Lawrence (1982), Cooper and
Lawrence (1975), Hwa (1979 and 1981)). Finally, one study found
that commodity prices are positively related to exchange rate
variability (Grilli and Yang (1981)). The present study tests the
level of the exchange rate, not its variability, as a determinant of
commodity prices.
FACTORS UNDERLYING INSTABILITY OF COMMODITY PRICES

Table 7 illustrates how the historical movements of the major
explanatory variables identified in this study can help trace the
short-term fluctuations in commodity prices. The variance of the
22
The analysis in this section is based on the coefficients estimated with the
assumption of equality between the coefficients of hpd and - bed. If the coefficients estimated without such constraint were used, the effects of exchange rate
movements on commodity prices would become relatively smaller, but the thrust
of conclusions would not change. Although the equation is designed to explain

(continued on p. 118)

©International Monetary Fund. Not for Redistribution

118

KE-YOUNG CHU and THOMAS K. MORRISON

TABLE 7. FACTORS UNDERLYING FLUCTUATION OF
COMMODITY PRICES, 1958-82
(1) Variation in rate of change1
Explained by variations in:
(2) Three major variables: (a) + (b) + (c)2
(a) Industrial production
(b) Wholesale price
(c) Exchange rate
(3) Error term3
(4) Residual: (1) - (2) - (3)4

1958-711972-82
6.4
52.9
2.2
1.6
0.3
0.3
6.3
-2.1

17.2
7.9
3.5
5.8
26.6
9.1

Variance of the quarterly rate of change in percent.
Sum of the variances of the three variables multiplied by the respective
coefficients
from Table 6 squared.
3
The error term reflects the significant variables left out of the equation,
including
production shocks that were not exceptional.
4
The residual could be either positive or negative, because it reflects covariances between the explanatory variables included in the equation.
2

rate of change in overall commodity prices is estimated at 6.4 for
1958-71; during this period, the variances of the three demandside variables—industrial production, world inflation, and the exchange rate—are estimated, respectively, at 2.0, 0.2, and O.2.23
Together with the estimates of the coefficients for these variables
presented in Table 6, these estimates of the variances suggest that
contributions made by the variations in these three variables to
the variation in commodity prices are 1.6, 0.3, and 0.3, respectively, and that about a third of the variations in commodity
basically short-run fluctuations of commodity prices, an attempt has been made
to use the equation to identify causes underlying the long-term development of
prices. For that purpose, the average rates of increase in the overall index of
commodity prices are compared with the rates simulated on the basis of the rates
of increase in the three major variables and time trend. The simulations indicate
that the dominant factor underlying the sharp acceleration in nominal commodity prices during 1972-82 was the acceleration in world inflation; the contribution made by the increase in industrial production during 1972-82 was
slightly higher in absolute terms, but lower in relative terms, than during
1957-71. The increase in the contributions of the increase in industrial production was caused simply by an increase in the coefficient; the rate of increase in
industrial
production decelerated substantially during 1972-82.
23
It should be noted that, as indicated in Table 8, fluctuations in commodity
prices and underlying factors, measured as the variances of the variables' rates
of change, are good indicators of the fluctuations in these variables, measured
as the average deviations from trends.
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TABLE 8. INDICES OF COMMODITY PRICE INSTABILITY AND
UNDERLYING FACTORS
Instability Around
Long-Term Trend1
1958-71 1972-82

Prices (in dollars)
All commodities
Food
Beverages
Agricultural
raw materials
Metals
Underlying factors
Industrial
production
Inflation adjusted
for exchange rate
changes
Wholesale price
Exchange rate

Variance of
Rate of Change2

Ratio
(3)

(2)
(1)

1958-71 1972-82 Ratio
(4)

(5)

(6)

(5)

(1)

(2)

25
36
121

400
576
1,296

16
16
11

6
11
22

53
109
164

9
10
7

36
100

324
256

9
3

14
38

67
76

5
2

=

=

6.7

18.5

3

2.0

4.0

2

4.1
5.4
0.8

35.1
17.5

9
3
21

0.4
0.2
0.2

5.0
2.4
3.9

12
12
20

16.8

(4)

1
For commodity prices, the instability indices are the standard errors reported
in Table 3 (column (B) under the appropriate periods) squared; for underlying
factors, the indices are derived in the same manner on the basis of the semi-log
regression
of a variable (quarterly) on time.
2
Variances of the quarterly rates of change (in percent).

prices during 1957-71 is accounted for by the variations in the
three critical demand-side variables.24 Although the extent to
which the variation in the rate of change in commodity prices was
explained by the variations in the three variables remained the
same (at about a third) during 1972-82, the degree of variation in
these variables was sharply higher in 1972-82 than in 1958-71 (see
Table 7). The variance of the rate of change in commodity prices
was about nine times greater during 1972-82 than during
1958-71. The variances for all the demand-side variables were
greater in the former period than the latter, but the variance for
industrial production was twice as large, while the variance for the
24
The variance of the dependent variable (A/?,) in equation (1) can be expressed as the sum of the variances of the explanatory variables multiplied by
their respective coefficients squared plus the variance of the disturbance term
and a function of the covariances of the explanatory variables.
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inflation rate was more than 12 times larger; the instability was
greater for both wholesale prices and the exchange rate, but it was
much greater for the latter. At the same time, the variance of the
random disturbance term, reflecting, among other factors, production shocks that were not exceptional during 1957-71, also
became much larger during 1972-82, though its relative contribution to commodity price variation declined substantially.
The fact that the elasticity estimate of the exchange rate variable reported earlier is not far from unity suggests that the increase in instability of the dollar exchange rates vis-a-vis other
major currencies was probably not a major cause of the increase
in instability of commodity prices in SDKs, as reported in the
subsection entitled "price instability" in Section I of this paper.25
The long-term upward trend of nominal commodity prices has
been sharply steeper since the early 1970s, reflecting higher world
inflation, while the longer-term downward trend of real commodity prices has also been steeper, reflecting the higher and
sustained inflation of manufactures prices, as well as their downward rigidity. The variation in commodity prices has been sharply
greater since the early 1970s as a result of greater instability in the
economic environment. The preceding analysis has focused
largely on the characteristics of commodity price behavior during
1972-82, compared with 1957-71. The analysis therefore has not
focused specifically on price developments in very recent years.
An examination of the price declines in 1975 and 1981-82 and the
price increases preceding the declines will help illustrate how
changes in the underlying and following factors studied in this
paper influence commodity prices.
COMPARISON OF 1975 AND 1981-82 RECESSIONS

In this section, the commodity price cycle of 1978-83 is analyzed and compared with the previous major price cycle of
1972-77. The commodity price declines of 1975 and 1981-82 were
25

This assessment, however, needs to be qualified. The present study does not
deal with other possible channels through which unstable exchange rates in the
1970s and 1980s could have contributed to the unstable prices of traded goods in
general. For example, the fluctuation of U.S. dollar exchange rates could have
aggravated the commodity price instability by triggering interventions (not fully
sterilized) in foreign exchange markets by major industrial countries other than
the United States, resulting in greater instability in the world money supply and
in world economic activity. (See Chapter IV of R. McKinnon's An International
Standard for Monetary Stabilization (Washington: Institute for International
Economics, forthcoming in 1984) for such a view.)
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both preceded by relatively large commodity price increases, but
the increase preceding 1975 was by far the larger. Although both
increases occurred over seven quarters, the cumulative increase
preceding the 1975 decline was 131 percent, compared with a
29 percent increase preceding the 1981-82 decline. Movements of
the explanatory variables are consistent with the greater strength
of the commodity price boom before 1975. Industrial production
rose by a cumulative 19 percent in 1972-74, compared with
11 percent for 1979-80; and inflation by a cumulative 40 percent
in the former period, compared with 30 percent in the latter. The
dollar depreciated by a cumulative 10 percent prior to 1975, compared with no change prior to 1981-82; and the price of oil increased by 382 percent in the former period, compared with 149
percent in the latter (Table 9). The real interest rate (Eurodollar
rate) decreased by 10 percentage points prior to 1975, compared
with an increase of 11 points in 1979-80, an observation that also
is consistent with a stronger commodity price boom before 1975.
The period of commodity price decline was six quarters for 1975
and eight quarters for 1981-82. The cumulative decline was
24 percent for the former period and 28 percent for the latter.
Industrial production declined by a cumulative 12 percent during
the 1975 recession and 9 percent during 1981-82, indicating that
economic activity was a more important factor in the 1975 decline.
The wholesale price index increased by 10 percent in the earlier
period, compared with 12 percent in the latter period. The dollar
appreciated by 2 percent during the 1975 recession, while it appreciated by 20 percent during 1981-82, indicating a significantly
greater impact on commodity prices expressed in dollars in the
latter period. The real interest rate increased by 9 percentage
points during the 1975 recession, while it has decreased by
5 percentage points during 1981-82. Real interest rates, however,
were significantly higher in 1981-82 than in 1975, when they were
actually negative.
The large role played by the appreciation of dollar exchange
rates in the decline of dollar prices is reflected in the relatively
smaller decline in commodity prices in SDR terms, compared with
U.S. dollar terms, during 1981-82. The SDR prices declined by
14 percent in 1981-82, compared with a 28 percent decline in
dollar prices (see Table 9). Real commodity prices declined less
during 1981-82 (18 percent) than in 1975 (31 percent). It is, however, true that the 1981-82 decline brought real prices to a postwar low.
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TABLE 9. COMMODITY PRICES AND THEIR MAJOR DETERMINANTS:
CHANGES DURING THE 1972-77 AND 1978-83 CYCLES I
(In percent)
Price increase
Period2
Length (in quarters)

1972 1-74 II
10

1972-77 Cycle
Decrease
1974 HI-75 IV
6

Recovery

Price increase

1978-83 Cycle
Decrease

Recovery1

1976 1-77 II
6

1978 IV-80 IV
9

1981 1-82 IV
8

1983 1-83 IV
4

Commodity Prices
Cumulative
All commodities: nominal prices
Food
Beverages
Agricultural raw
materials
Metals
All commodities: real prices3
prices in SDRs
Annual rate
All commodities
Food
Beverages
Agricultural
raw materials
Metals
All commodities: real prices3
prices in SDRs

131
161
77

-24
-26
1

58
-2
246

29
69
-17

-28
-44
-0

16
23
16

130
129
57
93

-24
-36
-31
-22

32
17
42
60

25
35
3
26

-28
-21
-18
-14

21
1
14
18

40
47
25

-17
-18
1

36
-1
129

12
26
-8

-15
-25
-0

16
23
16

40
39
20
30

-16
-26
-22
-15

21
11
26
37

10
14
1
11

-15
-11
-9
-7

21
1
14
18
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Major Determinants
Cumulative
Industrial production
United States
Europe4
Japan
Wholesale price index
United States
Europe4
Japan
Exchange rate
Europe4
Japan
Oil price
Annual rate
Industrial production
United States
Europe4
Japan
Wholesale price index
United States
Europe4
Japan
Exchange rate
Europe4
Japan
Oil price

19
20
13
28
40
35
44
53
-10
-17
-22
382

-12
-13
-9
-17
10
16
6
5
2
2
8
12

14
16
11
15
72
9
20
5
2
9
-9
6

77
9
10
23
30
32
28
28
-0
-4
9
149

-9
-11
-12
3
72
8
19
3
20
49
23
5

9
15
2
8
3
2
7
-3
4
12
-10
-15

7
8
5
10
14
13
16
18
-3
-5
-7
88

-8
-9
-6
-12
7
10
4
3
2
2
6
8

9
10
7
10
8
6
13
3
1
6
-6
4

5
4
4
10
12
13
12
12
-0
-2
4
68

-4
-4
-5
1
(5
4
9
2
70
22
11
3

9
15
2
8
2
2
7
-3
4
12
-10
-15

1
The
2

analysis of the recovery phase is confined to 1983 because the latest data were available only through the fourth quarter of 1983 at the time of writing.
The periods for the commodity price indices. The Roman numerals following the years denote calendar quarters. For the explanatory variables, the period chosen
for various phases of the two cycles are the same as for the commodity prices except for the following:
(a) Industrial production, (i) 1975 recession: increase (1971 HI-1973 IV); decrease (1974 1-1975 II); and recovery (1975 III-1976 IV). (ii) The 1981-82 recession:
increase (1978 1-1980 I); decrease (1980 11-1982 IV).
(b) Exchange rate. 1975 recession: increase (1971 11-1974 II).
^4 Deflated by the United Nations index of prices of manufactured exports of developed countries.
Includes the United Kingdom, the Federal Republic of Germany, France, and Italy.

©International Monetary Fund. Not for Redistribution

124

KE-YOUNG CHU and THOMAS K. MORRISON

The commodity price recovery in 1976-77 lasted six quarters,
during which prices increased by 58 percent. During this same
period, industrial production increased by 14 percent, and the
inflation rate was 12 percent. The dollar appreciated by 2 percent,
and the real interest rate declined by 13 percentage points. The
strong recovery in economic activity was accommodated by a
rather expansionary monetary policy in the industrial countries.
In Table 10, major demand-side factors that have been identified as important determinants of commodity prices are considered in "simulations" of the changes in the aggregate index of
commodity prices during the various phases of the two commodity
price cycles using the price equation in Table 6.
For the 1972-77 price cycle, the demand-side variables produce
a path of commodity prices roughly similar to the historical path.
The model based on the demand-side variables, however, substantially underpredicts the price increases during the period before the recession and during the recovery. This probably results
from the fact that, as indicated in the right half of the table, supply
shocks for beverages substantially reinforced the demand-side
variables during these two phases of the cycle. During the entire
cycle, economic activity and inflation dominated the exchange
rate as causes of price movements; however, inflation was the
more important determinant of price increases before the recession, while economic activity was the more important determinant of price increases after the recession. There is an indication that supply shocks for food were also responsible for the price
increase before the recession. There are fairly strong indications
that supply shocks for food reinforced the demand-side variables
during the recession, and that similar shocks for beverages played
the same role during the recovery.
For the 1978-83 cycle, the demand-side variables overpredict
both the intitial price increase and the subsequent decrease during
the recession. The simulated path, however, is fairly close to the
actual path of prices. A notable aspect of the results is the role
played by the exchange rate in the price decrease. In contrast to
the 1975 recession, exchange rate movements seem to have dominated the other two demand-side variables in the 1981-82 decline
of commodity prices.
A full comparison between the recovery phases of the two
cycles recessions is not feasible at the time of this writing; the
recovery of commodity prices that started at the beginning of 1983
is still under way. An analysis of the first four quarters shows that
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TABLE 10. COMMODITY PRICES AND THEIR MAJOR DETERMINANTS:
CHANGES DURING THE 1972-77 AND 1978-83 CYCLES II
Supply Shocks

Demand-Side Variables
Percentage
change in
commodity prices

Contributions made
by major determinants

Actual

Simulated2

Economic
activity

Inflation

Price increase
Decrease
Recovery

131
-24
58

68
-26
28

30
-25
29

Price increase
Decrease
Recovery

29
-28
16

39
-44
9

23
-19
19

Excess or shortfall ( - ) in annual
percentage change in production1
Trend

Food

Beverages

Agricultural
raw materials

Metal

48
12
14

1972-77 Cycle
12
-22
-2
-13
-2
-13

-21
4
3

-7
-4
-21

1
-4
-1

4
-5
2

36
17
4

1978-83 Cycle
0
-20
-24
-18
-5
-9

^
13

1
2

-1

Exchange
rate

-3

3
3

Actual rate of change in production above or below the long-term average rate of change in production. For the cycle around the 1975 recession, the periods used
for the production figures are as follows: (i) 1972-73 for price increase; (in 1975 for price decrease; and (iii) 1976 for recovery. For the cycle around the 1981-82
recession, the periods are as follows: (i) 1979-80 for price increase; and (ii) 1981 for price decrease.
2
Based on the historical movements of the explanatory variables in Table 9 and the estimated coefficients summarized in Table 6. Simulated change in price is the
sum of the contribution made by major factors. The contributions made by major factors are calculated as the product of the change in the variable and the associated
coefficient.
3
Although complete data are not available, there is a strong indication that the recovery of agricultural products prices—including some foods, beverages, and
agricultural raw materials—was facilitated by worldwide production shortfalls owing to adverse weather.
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the pace of recovery has been slower than during the 1976 recovery. The rate of increase in the overall commodity price index was
16 percent during 1983, compared with an annualized rate of
34 percent during the 1976-77 recovery. The price recovery in
1983 has been facilitated by production shortfalls of some food
and agricultural raw materials, while in 1976, it was facilitated by
a production shortfall of beverages. The overall pace of recovery
in industrial production in 1983 has been about the same in 1983
as in 1976 entirely because of the strength of the U.S. economic
recovery; the recovery has been modest in Japan and Europe.
World inflation has been much milder in 1983 than in 1976. The
U.S. dollar appreciated more in 1983 than in 1976. The simulation
underpredicts the recovery in prices; part of the reason appears to
be the reinforcement of supply shocks that facilitated the price
recovery in 1983.
III. Conclusions
The study shows that non-oil primary commodity prices underwent a significant change in the 1970s. Both nominal commodity
prices and price instability increased markedly. The major variables identified in this study that are shown to have power in
explaining this changed behavior are economic activity, world
inflation, the dollar exchange rates vis-a-vis other major currencies, and supply shocks. There is also some evidence to support
the hypothesis that changes in interest rates inversely affect commodity prices. The limitations of this study should be noted when
considering these results. In particular, neither the short-run and
long-run price-supply relationships nor the implications of commodity price fluctuations for world inflation have been dealt with
in this paper.
During 1981-82, commodity prices declined further (25 percent) and for a longer period (8 quarters) than they have in the last
three decades. In 1981, real commodity prices reached a postwar
low; and in 1982, they declined a further 11 percent, to a level
16 percent below the trough reached in the 1975 recession. Compared with the commodity price decline during the 1975 recession,
the 1981-82 decline appears to have been caused relatively more
by exchange rate movements. Economic activity had a strong
influence on commodity prices in both recessions, but this influence was somewhat greater in 1975. Interest rates appear to have
exerted relatively more influence in 1981-82 than in 1975.
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The sharp decline in commodity prices during 1981-82 is shown
to be a culmination of a trend toward more unstable prices that
began in the early 1970s. The long-term downward trend in real
commodity prices from 1972 to 1982 has been more than twice the
trend from 1957 to 1971. In addition, primary commodity prices
during 1972-82 were more than three times as unstable as they
were during 1957-71, while fluctuations in world economic activity, inflation, exchange rates, and interest rates were significantly
more pronounced in 1972-82 than in 1957-71.

APPENDICES
I. Derivation of Price Equation
THE MODEL

First, a simple model is constructed that incorporates the fundamental features
of a competitive international commodity market in which the commodity price
is quoted in dollars; the model is then applied to broadly aggregated commodities. The model consists of demand and supply functions.
Demand
Demand for the commodity is specified as

Qf=A0(PtED^PDr Yr

(2)

where
Qf=quantity demanded
Pt= price of commodity (in dollars)
PDt=average of prices of substitutes in consuming countries (in domestic
currency)
EDt=average of exchange rates between the dollar and the currencies of
consuming countries (national currencies/dollar)
Yt= level of economic activity in consuming countries
A>,ai,a2,<*3 = parameters
Equation (2) is a typical import demand function for a commodity that has
substitutes. The meaning of PDt or Yt would depend on the nature of the commodity. For, say, natural rubber, PDt could denote the price of synthetic rubber,
while for beef, it could denote the prices of other meats. For meats as a group,
PDt could denote the prices of other food substitutes that contain similar nutritional elements. It should be noted that PDt is measured in the domestic currency of the consuming country. The meaning of Yt could be disposable income
for food or beverages, but it could also be automobile production for natural
rubber.
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If commodities are storable, the transnational, or nonspeculative, demand for
stocks of the commodity may be specified as26
where
StD =transactional, or nonspeculative, demand for stocks of the commodity
r,=real rate of interest
G,D=total flow demand for the commodity (including both utilization and
increase in stocks)
In equation (3), the demand for stocks for transactional purposes is a positive
function of total flow demand for the commodity and a negative function of the
real interest rate; this specification is based on the recognition that consumers of
commodities would attempt to reduce inventories as their holding cost rises. The
equation may be written in first-difference form as follows:
Atf^-anAfv+aaiAG*

(3')
>

>

where A denotes "change"—for example, A5/ =5/ - S,?i . Equation (3') suggests that the flow demand for stocks for transactional purposes would depend
on the change in the real rate of interest and the change in the total flow demand
for the commodity.
In principle, a price equation could be derived by equating total flow demand
to supply; in practice, the nonlinearity of the total flow demand equation derived
from equations (2) and (3') would cause a serious problem in reducing the system
for derivation of a price equation in relatively simple form. Therefore, an equation is postulated for total flow demand (consumption plus desired increase in
transactional stocks) as follows:
where qt=ln Qt . Equation (4) does not straightforwardly combine equations (2)
and (3'), but it captures fairly faithfully the essential features of the relationship,
specified in those two equations, between the flow demand and the set of
explanatory variables. A number of these features may be summarized as follows:
(1) The basic features of the multiplicative consumption function in equation (2) are retained in the new formulation.
(2) Equation (4) is reduced to equation (2) if Ar,=A#,D=0; the flow demand
for stocks should be zero in such a case.
(3) In equation (3), a negative Ar, and a positive bq? imply an increase in the
transactional demand for stocks; equation (4) also captures this relationship.
In equation (4), the coefficients (cti , a2) of PtEDt and PDt are specified to be
different; in empirical estimation, the case in which the two coefficients are
constrained to be equal will also be examined.
26

Stocks include those held in both exporting and importing countries. Although stocks are held for various reasons, two obvious influences on their size
common to exporting and importing countries would be the volume of transactions in the commodity and the cost of holding stocks, which could be represented by the real rate of interest.
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Supply
Supply of the commodity may be specified as
where
Qt=supply (production) of the commodity
PSt=average of production costs in exporting countries
ESt = average of exchange rates between the dollar and currencies of exporting countries (national currencies/dollar)
S,= exogenous supply shocks, such as unusual weather and strikes by
production workers
# 0 ,Pi,p 2 ,P3 = parameters
However, in view of the low short-run price elasticities of supply (Pi,p 2 ) of
primary commodities, the equation may be approximated by a simpler form.27

Determinants of price
The system consisting of equations (4) and (5') is closed by the equilibrium
condition
and can be solved for the price28

where

27

In this study, the long-run expansion of world production of primary commodities is regarded as exogenous and captured by a time-trend variable. The
extreme assumption of zero elasticities, of course, is not realistic and may cause
an overestimation of the impacts of demand variations on price. Although an
examination of the relationship between price and production would be useful,
it is
left for a future study.
28
In closing the system in this manner, it is assumed that actual stocks are
always equal to desired stocks. Equation (7) may be called a "transfer function,"
in the sense used by Zellner and ralm (1974), rather than a "reduced form." In
the equation, all the current and lagged endogenous variables except price are
eliminated. In a typical reduced form, any lagged endogenous variables in the
structural system could be present as explanatory variables.
The coefficients for pdt and ed, in equation (7) would be equal if the parameters ai and a2 in the demand equation were equal. The value of the coefficients
for pdt and edt might not be unity if the a4 coefficient were not zero, although
in this case the long-run coefficient for pdt and edt should be unity.
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pdt=\nPDt
Po^lnBo
it = nominal rate of interest L = lag operator (e.g., Lpt =pt-i,
st = lnS,
L2/?, =/?,_2
In deriving equation (7) for price, the real rate of interest rt is defined as
rt = it - Ap,

(8)

Equation (7) identifies major variables affecting commodity prices. They include four demand-side variables (economic activity, yt; price of substitutes, pdt;
change in nominal interest rate, A/,; and exchange rate, edt) and a supply-side
variable (supply shocks, st). The equation is in a dynamic form, suggesting lagged
responses of commodity prices to changes in explanatory variables. The equation
would have a more complicated dynamic structure if both the supply and demand
equations took more proper dynamic forms to enable one to interpret a,s
(i = 1,2,..., 5) and p3 as truly short-run elasticities. The equation would have
a still more complicated dynamic structure if recognition were given to the fact
that the market may not always be in equilibrium.
In spite of all its simplicity, equation (7) includes the important variables that
affect commodity prices and the parameters that determine the extent to which
those variables affect commodity prices.
In analyzing the channels through which the major variables included in equation (7) affect commodity prices, it is extremely important to distinguish between
autonomous and induced changes in these variables. For example, a depreciation
of the consuming countries' exchange rates vis-a-vis the dollar caused by an
acceleration of the same magnitude in those countries' domestic inflation may
not affect commodity prices. Similarly, if worldwide inflation accompanied by
restrictive monetary policies induced an accelerated increase in the nominal
interest rate, the positive effects of the inflation on commodity prices could be
more than offset by the negative effects of interest rate movements and their
possible dampening effects on economic activity.
LIMITATIONS OF MODEL

The following limitations of the model should be noted:
(1) The model does not capture the role of speculative demand in the determination of commodity prices; anticipation does not play any role in the model.
Accordingly, the model does not fully recognize primary commodities as assets.
In view of the growth of futures markets for a number of commodities in recent
years and also of the importance of some primary commodities as assets, a
comprehensive model should incorporate the role of anticipation and the rates
of return on commodities relative to those on other assets (i.e., major currencies
and financial assets). The interest rate variable included in the equation, however, may reflect, in an imperfect way, the speculative demand for commodities,
since it partially represents the opportunity cost of holding commodities.29
29

Although the anticipation of future price movements does not play any role
in the model, equation (7) is not incompatible with models in which such anticipation is explicitly incorporated. For example, a partial-adjustment commodity
market model with a stock-demand equation based on an adaptive price-
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(2) The model is essentially a short-run model, largely demand oriented.
Therefore, it does not capture the longer-term dynamic interactions between
price and supply. The coefficients in equation (7) should be interpreted as
indicators of short-run effects. The long-term expansion of world production of
primary commodities is regarded as exogenous, and its effect on commodity
prices would be reflected in the constant term to be included in equation (7) in
the first-difference form.
(3) The model is based on the assumption that the causation between world
inflation and commodity prices is unidirectional, from world inflation to commodity prices. To the extent that causation also runs in the opposite direction,
the conclusions would have to be qualified.

II. Behavior of Variables Underlying Commodity Price Movements
ECONOMIC ACTIVITY

Industrial production of seven major industrial countries expanded at a rather
steady rate from 1957 to 1971 (see Chart 4). Thereafter, the trend became less
steep, and fluctuations around the trend increased markedly. The sharp increase
in industrial production from 1972 to 1974 and the subsequent decline in 1975
coincided with similar movements in commodity prices over the same period.
Industrial production then rose rather steadily until 1980, when it declined by
about 1 percent. During this period, commodity prices also rose, except during
1978, when a decline was brought about largely by a sharp drop in beverage
prices owing mostly to supply factors. The decline that occurred in 1981 lagged
the decline in industrial production by about three quarters.
It has been suggested that one of the reasons for the sharp rise and fall of
commodity prices during 1972-75 was the unusual degree of synchronization of
the business cycles of the major industrial countries. Compared with previous
cycles that were often at least partially offsetting, the synchronized expansion of
the industrial production from 1972 to 1974 placed great pressure on available
commodity supplies. The subsequent decline in 1975, as shown in Chart 4, was
also synchronized, placing equally strong downward pressure on commodity
prices. Since 1975, however, the business cycles of the major industrial countries
have not maintained this synchronization, although during 1981-82 they declined together (with the exception of Japan).
expectation scheme would yield a price equation similar to equation (7), although restrictions on the parameters would oe different (see McCallum (1974)).
The demand and supply equations can also be specified as functions of real prices
by deflating nominal prices with a series representing the world price level. Such
a specification would be particularly appropriate for models dealing with individual commodities. In the present study, the model deals with a composite of
non-oil primary commodities, and the distinction between the general price level
in consuming countries and, say, the price of substitutes is not straightforward
in practice. Ii the price of substitutes is specified as a function of the general price
level, the resulting price equation would also be similar to equation (7), though
it would have a more complicated lag structure.
30
See Cooper and Lawrence (1975).
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CHART 4. EUROPE, JAPAN, AND THE UNITED STATES:
INDUSTRIAL PRODUCTION, 1957-83
(7975 = 100)

WORLD INFLATION

The rate of world inflation increased sharply after 1972 (see Chart 5). The rate
of increase in industrial countries' wholesale prices reached its peak in 1973-74
at an average annual rate of 16 percent, coinciding with the peak in commodity
price increases during the same period. The second highest wholesale price
inflation occurred in 1979-80 and was also accompanied by relatively large
increases in nominal commodity prices. The price of petroleum experienced its
greatest surges in these same two periods (see Chart 6).31
The rapid growth of futures trading has led some to attribute part of the
increased commodity price instability in the 1970s to a rise in speculative demand. 32 During the 1970s, both the volume of futures trading and the number
of commodities traded increased sharply. Trading volume increased from
13.6 million contracts in 1970 to 92.1 million in 1980, and the number of commodities traded increased from 40 to 82 over the same period.
31
Petroleum is a major component of the production costs of a wide range of
primary commodities, in the form of energy costs for some (e.g., metals) and in
the form of other inputs for others (e.g., fertilizers). Petroleum prices also
strongly influence transportation costs, and, in addition, petroleum-based synthetics comprise some of the most important substitutes for agricultural raw
materials. Finally, movements in petroleum prices over the last decade have
perhaps been as good an indicator as any of the trend in inflation, leading major
surges in prices in both the early and late 1970s. Petroleum price movements may
also influence commodity prices indirectly through their impact on the business
cycle, though their impact on the business cycle is still debatable. See Darby
(1982).
32
Cooper and Lawrence (1975); Bosworth and Lawrence (1982).
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CHART 5. EUROPE, JAPAN, AND THE UNITED STATES:
WHOLESALE PRICE INDEX, 1957-83

(1975 = 100)

Although speculative activity indisputably increased during the 1970s, it is still
questionable whether this increased speculation was a cause or an effect of
increased commodity price instability. A recent study testing the direction of
causation has lent support to the hypothesis that commodity price instability led
to greater speculation, rather than vice versa.33 An extensive and inconclusive
literature exists, however, on whether speculation is stabilizing or destabilizing,
a question beyond the scope of this study.
EXCHANGE RATE

As indicated earlier, the impact of an exchange rate change of importing
countries on demand for a commodity depends on the relevant elasticities; an
appreciation of the dollar would tend to decrease demand for commodities
traded in dollars, whereas a depreciation should tend to increase demand.
Since the end of 1971, exchange rate fluctuations, particularly those of the
dollar against other major currencies of importing countries, have been much
greater than in the rest of the postwar period. For example, the dollar depreciated about 14 percent against the major currencies during 1971-74 (see Chart 7).
It then appreciated somewhat in 1975 before depreciating by about 12 percent
during 1976-79. Finally, it appreciated sharply during 1981-82, far exceeding
relative price movements in the United States and other importing countries.
These movements in the dollar exchange rate since 1971 appear to be inversely
related to primary commodity price movements.
Exchange rate instability in the 1970s may have influenced speculative demand
for primary commodities, with greater instability creating greater demand for
>Rutledge(1979).
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CHART 6. PRICES OF MANUFACTURES AND OIL, 1957-831
(7975 = 100)

1

United Nations index of manufactured exports of developed countries and a
weighted average of official oil prices of Libya, Saudi Arabia, and Venezuela.
primary commodities as hedges against exchange rate risk.34 This impact of
exchange rate fluctuations on commodity prices, however, does not necessarily
result in an inverse relationship between exchange rates and commodity prices.
INTEREST RATE

Interest rates in the industrial countries have experienced much greater fluctuations since the early 1970s than at any other time in the postwar period, and they
have also reached postwar highs (in both nominal and real terms) during this
period. Interest rates can influence commodity prices on both the demand and
supply sides. High interest rates in the 1970s have greatly increased the cost of
holding inventories, thereby resulting in a rundown of user stocks of raw materials that has put further downward pressure on demand for current production.
Several recent studies have related changes in the real rate of interest to inventory changes and have drawn implications for commodity prices.35
The generally higher real interest rates that prevailed in the 1970s, compared
with earlier years, have also resulted in producers holding smaller raw material
inventories. For example, because of the increased cost of holding stocks in the
1970s, the major grain exporting countries moved from a policy of holding large
stocks to a policy of production adjustments.36 This supply-side effect would not
34
See
35
See
36

Grilli and Yang (1981).
Grilli and Yang (1981).
See Morrow (1980).
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CHART 7. EUROPE, JAPAN, AND THE UNITED STATES:
EXCHANGE RATES, 1957-831
(7975 = 100)

1

Vis-a-vis the dollar. A decline indicates an appreciation of the dollar.

necessarily lead to an inverse relationship between interest rates and commodity
prices, but it might well be one of the factors explaining greater commodity price
instability in the 1970s. For example, it has been shown that in 1972, immediately
preceding the commodity price boom, stocks as a percentage of trend production
were lower than their 1965-70 averages across a wide range of storable raw
materials.37
SUPPLY SHOCKS

Except for the effect of interest rates on production costs, the determinants of
commodity price behavior discussed so far have all been demand-related. For
individual commodities, however—particularly food and beverages, whose supply often depends as much on the weather as on expected demand—supplyrelated determinants may be quite important. It has been documented, for example, that in 1973 unusually poor growing conditions in much of the world were
a major factor in the subsequent sharp increase in food prices, and that the 1975
frost in Brazil contributed significantly to the subsequent rapid rise in coffee
prices.
In explaining movements in overall commodity prices, however, these supply
factors are difficult to analyze, as supply-related data are often not available.
Moreover, supply factors are usually impossible to forecast, so that their usefulness for more than a very short-term outlook exercise is limited.
37

See Bosworth and Lawrence (1982).
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III. COMMODITIES AND WEIGHTS IN INTERNATIONAL MONETARY FUND
INDEX OF NON-OIL PRIMARY COMMODITY PRICES
(In percent)
Commodities
All
Food
Oils and oilseeds
Groundnut oil
Copra
Groundnut cake
Fish meal
Palm oil
Soybean meal
Soybeans
Cereals
Maize
Wheat
Rice
Sugar
United States
Free market
European Economic Community
Meat
Beef
Lamb
Bananas
Beverages
Coffee e
Robusta
Other milds
Cocoa
Tea
Agricultural raw materials
Cotton
Medium
Long
Wool
Fine
Coarse
Rubber
Hides
Jute
Sisal

Weights Used to
Aggregate Prices1
Jo(LO
31.4

18.2

22.5

100.0
27.1
7.2
7.1
4.7
4.5
2.7
0.5
0.4
25.7
10.1
8.3
7.3
21.1
10.1
7.5
3.5
18.5
14.1
4.4
7.6
100.0

67.1

34.8
32.3
19.7
13.2
100.0
34.2
23.1
11.1
28.7
21.3
7.4
23.1
8.0
4.0
2.0

©International Monetary Fund. Not for Redistribution

1981-82 RECESSION AND COMMODITY PRICES

137

III (concluded). COMMODITIES AND WEIGHTS IN INTERNATIONAL MONETARY
FUND INDEX OF NON-OIL PRIMARY COMMODITY PRICES
(In percent)
Commodities

Metals
Copper
Iron ore
Tin
Aluminum
Zinc
Nickel
Lead

Weights Used to
Aggregate Prices1

27^9

7oO~0
48.6
20.8
11.0
10.2
3.7
3.0
2.7

1
Based on the shares in the value of exports by developing countries in
1968-70.
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IV. DETERMINANTS OF COMMODITY PRICE MOVEMENTS: OTHER EMPIRICAL RESULTS, 1958-821
Changes in Explanatory Variables
Sample
Period
1958-82
1958-71
1972-82

1958-82
1958-71
1972-82

1958-82
195&-71
1972-82

Constant

Lagged
price

Economic
activity

-0.028**
(-4.66)
-0.013*
(-2.58)
-0.049**
(-3.14)

0.085
(0.90)
0.013
(0.10)
0.034
(0.23)

1.299**
(5.41)
0.556*
(2.35)
1.719**
(4.06)

-0.032**
(-3.39)
-0.007
(-0.96)
-0.091**
(-3.77)
-0.017
(-1.32)
0.003
(-0.31)
-0.021
(-0.62)

0.075
(0.74)
-0.028
(-0.20)
-0.047
(-0.30)
0.230*
(2.15)
0.172
(1.21)
0.201
(1.19)

0.939*
(2.46)
0.511
(1.52)
0.747
(1.09)

0.901
(1.74)
-0.426
(-0.88)
1.889
(1.94)

Wholesale
price
index

Exchange
rate
All Commodities
1.730**
-0.919**
(-2.92)
(5.45)
-0.492
1.488*
(-0.68)
(2.18)
-1.068*
2.325**
(-2.37)
(3.79)
2.399**
(4.99)
0.732
(0.78)
4.370**
(4.60)

0.939
(1.51)
-0.034
(-0.03)
0.983
(0.794)

Interst
rate
changes

Supply shocks
Food
Beverages

-0.004
(-1.75)
-0.009
(-1.97)
-0.003
(-1.06)

-0.017
(-0.80)

-0.061*
(-2.16)

-0.029
(-0.97)

0.071
(-1.81)

Food
-1.135*
(-2.18)
0.294
(0.28)
-1.716*
(-2.26)

-0.000
(-0.08)
-0.007
(-1.22)
0.003
(0.56)

-0.047
(-1.35)

Beverages
0.427
(0.65)
-0.883
(-0.60)
0.472
(0.492)

-0.004
(-0.86)
-0.011
(-1.27)
-0.005
(-0.739)

-0.064
(-1.39)
-0.135*
(-2.00)
-0.138
(1.40)
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R2

D-W

0.462

1.78

0.038

0.141

1.97

0.023

0.514

1.67

0.051

0.293

1.93

0.061

1.87

0.033

0.408

1.95

0.080

0.158

1.84

0.03

0.013

1.85

0.047

0.147

1.90

0.118

SEE

1958-82
1958-71
1972-82

1958-82
1958-71
1972-82

-0.018*
(-2.32)
-0.020**
(-2.83)
-0.005
(0.23)

0.307**
(3.22)
0.210
(1.77)
0.257
(1.60)

1.471**
(4.55)
1.036**
(3.11)
2.142**
(3.48)

Agricultural Raw Materials
-0.007*
0.714
-1.005**
(-2.50)
(-2.65)
(1.90)
-0.015*
-1.122
1.087
(-2.50)
(-1.10)
(1.18)
-0.007
0.026
-0.993
(-1.99)
(-1.95)
(0.04)

-0.926*
(-2.60)
-0.021
(-1.56)
-0.032
(-1.51)

0.083
(0.84)
0.037
(0.27)
0.079
(0.51)

1.459**
(3.67)
0.875
(1.41)
1.731**
(3.00)

1.585**
(3.19)
2.983
(1.69)
1.666
(2.03)

Metals
-1.809**
(-3.66)
-0.313
(-0.16)
-1.905**
(-3.38)

-0.008*
(-2.19)
-0.003
(-0.24)
-0.009*
(-2.07)

0.412

1.86

0.047

0.218

1.85

0.033

0.473

1.89

0.059

0.266

1.96

0.063

0.016

1.97

0.062

0.385

1.93

0.068

1
The dependent variable in all regressions is Ap, . These regressions differ from those in Table 5 in that the absolute values of the coefficients of the wholesale price
index and the exchange rate are not constrained to be eaual. The level of statistical significance is indicated by one (95 percent) or two (99 percent) asterisks. D-W
denotes the Durbin-Watson statistic, and SEE denotes the standard error of estimate.
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Expectations of Inflation and Interest
Rate Determination
RU§DU SARACOGLU*

E RELATIONSHIP BETWEEN nominal interest rates and
Texpectations
of inflation has received widespread attention
over the years.1 Although the theoretical issue is not a new one,
the relatively high rates of inflation and nominal interest rates
experienced in recent years have brought the question into sharp
focus. The concern of policymakers has been directed not only at
the large fluctuations in nominal and real interest rates but also at
real interest rates that are very high relative to historical levels and
have risen rapidly to those levels.
The concern over the behavior of real interest rates stems from
the prominent role they play in macroeconomic analysis and policy formulation. First and foremost, it is widely believed that high
real interest rates discourage productive investment and thereby
lead to economic slowdown, which hinders growth.2 Second, the
movements in real interest rates constitute the main link in the
economic transmission mechanism whereby shifts in monetary
policy induce changes in economic activity—assuming that the
monetary authority is, indeed, able to effect changes in real interest rates. Third, it is often argued that policies resulting in higher
real interest rates tend to increase the external value of the domes-

*Mr. Saracoglu, economist in the Developing Country Studies Division of the
Research Department, received his doctorate from the University of Minnesota
and also studied at the Middle East Technical University in Ankara. He was
formerly Assistant Professor of Economics at Boston College.
^ome examples are Begg (1977), Fama (1975, 1976), Makin and Tanzi
(1984), Mishkin (1981), and Sargent (1973 a, 1973 b, 1973 c, 1976).
2
In formulations of this view, investment demand depends upon the ratio of
the value of existing stocks of capital to their replacement cost. This ratio, known
as Tobin's q, is equal to the ratio of the net marginal product of capital to the real
rate of interest.
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tic currency owing both to the induced capital inflows and to the
strengthening of the current account position resulting from the
dampening effect of higher real rates of interest on economic
activity.
Although the importance of real interest rates in economic
analysis is widely recognized, not much research has been undertaken on their determination, and the theory developed by Irving
Fisher over half a century ago remains the foundation of most
current investigations of the subject. Nevertheless, Fisher's theory
is a controversial one, and particularly when it is interpreted as
suggesting a constant real rate. The controversy is due, in part, to
the fact that real interest rates are not observed directly, but must
be inferred from the behavior of the rates of nominal interest and
inflation. Because the concept of a real interest rate involves
expectations of future rates of inflation, any analysis of real rates
requires assumptions regarding the formation of expectations.
Consequently, hypotheses tested, and conclusions arrived at, regarding real interest rates depend upon the validity of the assumed
mechanisms of expectations formation.
This paper adopts a statistical approach to the determination of
expectations. One advantage of this approach is that it minimizes
the amount of economic theorizing one must do in order to obtain
a meaningful series on expected rates of inflation that can then be
used to generate time series on real rates of interest. An estimated
system of equations is then used to derive a representation of the
unobserved ex ante real rates of interest as a linear function of the
"information" set presumed to be known by economic agents.
The methodology developed here is a general one and could be
used with alternative specifications of the information vector. In
this sense, the present paper is preliminary, developing the methodological framework and providing a simple application.
This paper is organized as follows. Section I contains a selective
review of the literature, with discussion of some theoretical issues
pertaining to the behavior of real rates of interest. Section II deals
with the appropriate econometric methodology to be used in testing the theory. Section III presents the empirical results, which
are relevant not only for the information they convey regarding
real rates of interest but also regarding the dynamic structure of
the economies examined. Section IV summarizes the conclusions
of the study.
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I. Theoretical Issues
ROLE OF REAL INTEREST RATES

According to neo-Keynesian theory, a change in the real rate of
interest alters the demand for investment by changing the present
value of the future stream of returns to capital goods. A rise in the
real rate of interest lowers the value of the existing stock of capital, because the future stream of returns is discounted more heavily. As the value of existing capital falls, relative to its replacement
cost, the demand for investment is reduced, leading to a fall in
asset demand and employment.
The link between the real rate of interest and investment demand is also a crucial aspect of the mechanism through which
monetary policy affects the real side of the economy. Within the
Keynesian framework, changes in the rate of monetary expansion
primarily induce changes in nominal interest rates, through the
portfolio allocation behavior of asset holders. To the extent that
changes in nominal interest rates are translated into changes in
real interest rates, and to the extent that investment demand
responds to these changes, monetary policy is able to affect economic activity.
An understanding of the behavior and the determinants of real
rates of interest is also crucial for an understanding of foreign
exchange markets, particularly in terms of the impact of alternative policies upon exchange rates. Higher real interest rates cause
an appreciation of the domestic currency, both through increased
capital inflows and through the current account impact of the
economic slowdown. It is thus frequently argued that excessive
reliance on monetary measures to combat inflation induces large
fluctuations in exchange rates owing to the response of real interest rates to restrictive monetary policy.
The foregoing analysis is essentially Keynesian, in that it is
based, at least implicitly, on the assumption that the elasticity of
real interest rate with respect to money is non-zero, which, in
turn, implies that nominal interest rates and expectations of inflation respond differently to changes in policy. Although one can
give several justifications for this differential response, the most
common is that expectations adjust slowly to a changing economic
environment. It is also assumed that nominal wages are fixed in
the short run. With the sluggish response of expectations, changes
in monetary policies will indeed alter the real interest rates,
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thereby allowing the monetary authority to attenuate cyclical fluctuations in economic activity through the impact of variations in
the real interest rate upon aggregate demand. An implication of
the sluggish response of price expectations and other rigidities is
that policymakers face a trade-off between unemployment and
inflation.
The two crucial elements of the mechanism through which the
policy actions of the monetary authorities affect employment,
non-zero elasticities of real interest rates and real wages with
respect to the money supply, have been criticized by the monetarists. Earlier critics emphasized that any trade-off between inflation and unemployment is only temporary, resulting from a slower
response of wages than prices to changes in nominal demand.
According to this view, as elaborated by Milton Friedman3 in his
presidential address to the American Economic Association,4
monetary expansion results in an initial fall in real wages, which
will indeed stimulate employment, expanding it beyond the natural rate. However, as expectations begin to adjust to higher rates
of inflation, the increase in nominal wages will accelerate. Owing
to the presence of excess demand for labor in the economy, the
rise in nominal wages will exceed the rate of inflation, pushing real
wages up. Real wages will continue to rise until equilibrium is
restored at the natural rate of employment with a higher rate of
price and wage inflation.
In a similar fashion, monetarists argue that the impact of
changes in monetary policy upon the nominal interest rate is
related to the rate at which expectations adjust to the new economic policy. In view of the expansionary monetary policy, the
public comes to expect a higher rate of inflation, and nominal
interest rates will increase rather than decrease because, as first
proposed by Fisher, lenders anticipating demand will increase the
rates and borrowers will be willing to pay a higher rate of interest.5
3
See
4

Friedman (1968).
Friedman's presidential address was delivered to the Eightieth Annual Meeting of the American Economic Association in Washington on December 29,
1967.
5
Fisher's ideas on the relationship between the purchasing power of money
and the nominal interest rates were stated clearly in his book The Theory of
Interest, especially in Chapters II and XIX. In writing about the effects of
changes in the purchasing power of money (p. 37), he stated that "the influence
of such changes in the purchasing power of money on the money rate of interest
will be different according to whether or not that change is foreseen. If it is not
clearly foreseen, a change in the purchasing power of money will not, at first,
greatly affect the rate of interest expressed in terms of money." However, to the
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It is clear, however, that Fisher, in formulating the relationship
between the money rate of interest and the value of money, was
thinking mainly in theoretical terms. He believed that in practice,
the changes in the value of money would not be fully reflected in
the nominal interest rates, mainly owing to a lack of foresight.
Furthermore, he suggested that "in so far as there exists any
adjustment of the money rate of interest to the changes in the
purchasing power of money, it is for the most part (1) lagged and
(2) indirect."6
MEASURING THE FISHER EFFECT

The renewed prominence of Fisher's proposition following
Friedman's presidential address stimulated a substantial amount
of research on the relationship of nominal interest rates to
expectations of inflation. Many of the earlier studies were based
on the theoretical expression whereby the nominal interest rate
was expressed as the sum of the real interest rate, the expected
rate of inflation, and a residual term distributed independently of
the real rate and expectations of inflation. A fundamental difficulty with empirical implementation of this theoretical expression
is the lack of independent data on either the real rate of interest
or expectations of inflation. The approach adopted by Fisher and
others was to maintain specific hypotheses about real rates and
formation of expectations by the public. Generally, it was assumed that the real rate of interest, being a function of deeper
economic variables, like the rate of time preference and various
marginal rates of substitution and transformation, moved slowly
and therefore could be approximated as constant. Expectations of
extent that changes in the purchasing power of money are foreseen, it is possible,
at least theoretically, to make allowances for the expected change in the unit of
value. "To offset a foreseen appreciation, therefore, it is necessary only that the
rate of interest be correspondingly lower, and to offset a foreseen depreciation,
that it be correspondingly higher."
Fisher, however, concedes (p. 38) that because of ignorance and indifference,
appreciations and depreciations are never fully foreknown and therefore they are
only partially provided for in the rate of interest itself.
It is interesting that Keynes's criticism of Fisher's theory of the distinction
between the money rate of interest and the real rate of interest is based on a false
assertion. Keynes asserts that "It is difficult to make sense of this theory as
stated, because it is not clear whether the change in the value of money is or is
not assumed to be foreseen." (Keynes (1936), p. 142.) Fisher, however, was a
very careful writer who made it clear whether the changes in the value of money
were, or were not, assumed to be foreseen.
6
Fisher (1930), p. 494.
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inflation, though, were modeled within an error-learning framework in which the public was assumed to form its expectations
about future rates of inflation as a distributed lag of past rates of
inflation. Much of the earlier econometric work has proceeded
along these lines, differing mainly about the exact specification of
the distributed lag that was presumed to generate the expectations
of inflation and about the presence of other economic variables
that might play a role in the determination of interest rates.
In these earlier studies, the objective was to estimate the magnitude of the "Fisher effect," which was defined as the amount of
change in nominal interest rates resulting from a change in the
expected rate of inflation. Given this objective, it was natural to
proceed by regressing nominal interest rates on a measure of the
expected rate of inflation. If the estimated coefficient were significantly different from unity, it was argued, then the monetary
authority could cause systematic variations in real interest rates
and, therefore, stabilize fluctuations in output. A number of studies conducted along these lines estimated that the magnitude of
the Fisher effect was less than unity, thus rejecting Fisher's hypothesis.7 These findings were interpreted as suggesting that an
expansionary monetary policy leads to a fall in real interest rates
because the nominal interest rates fail to adjust sufficiently to the
higher rate of anticipated inflation. As real interest rates fall,
aggregate demand is stimulated by the ensuing increase in investment demand.
Recent studies suggest, however, that the method used to estimate the magnitude of the Fisher effect is not entirely appropriate
and that the results are likely to be biased. Often, the mechanism
of expectation formation was proxied by a distributed lag of the
actual rate of inflation, with the sum of distributed-lag coefficients
constrained to be 1. Under this restriction, one can easily show
that in a regression of nominal interest rates on current and lagged
rates of inflation, the sum of estimated coefficients is, indeed, an
estimate of the magnitude of the Fisher effect. This particular
restriction, however, is arbitrary and does not follow from any
firm economic reasoning. It is like a neutrality result whereby a
permanent increase in the actual rate of inflation leads to an
equivalent increase in the expected rate of inflation after a sufficiently long adjustment period. There is little dispute about the
7

For examples, see Feldstein and Eckstein (1970), Gordon (1970), and Roll
(1972).
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requirement that permanent increases in the actual rate of inflation ought to lead to permanent increases in the expected rate of
inflation; this is a consistency requirement. What is disputed is
that consistency implies the sum-to-unity restriction. As it turns
out, this is not the case, and the sum of the distributed-lag coefficients in the formation of expectations could have any value without violating the consistency requirement.
Apart from the questions regarding identification, a more important issue is the doubt that the magnitude of the Fisher effect
can shed any light on the ability of the monetary authority to
implement systematic changes in real interest rates. This point
may be illustrated by the following interpretation of the test
procedure.
Consider an economy in which borrowers and lenders can draw
up contracts denominated in terms of either money or a composite
commodity called the consumption basket. Let the interest on
loans denominated in terms of the consumption basket be denoted by p, , and the interest on loans denominated in terms of
monetary units by rt . Furthermore, suppose that economic agents
anticipate that the price of the consumption basket in terms of
money will increase at the rate IT, over the period, at the end of
which the loan contracts mature. If these markets are dominated
by risk-neutral agents and are efficient, then the anticipated real
yields will differ from each other by only a random term. Let pf
denote the ex ante real rate of interest on a contract denominated
in nominal terms. Risk is expressed by pf - p, = ut , where ut denotes a random-term orthogonal8 to the information available to
economic agents at the time the contracts are drawn up. The
efficiency of the market can be tested by regressing pf — p, on the
anticipated rate of inflation. The estimated equation will be of the
form
and the null hypothesis to be tested is a = 0. If IT, is added to both
sides of the equation and the terms are rearranged, one obtains
which reduces to a regression equation under the assumption that
the yield on contracts denominated in units of the consumption
8
That is, completely uncorrelated with the information variables determining
expectations.
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basket is constant. Under the present interpretation, an estimate
of a that is significantly different from zero will indicate that the
joint hypothesis of risk neutrality and market efficiency could be
rejected. Such a result implies that, at equilibrium, the real interest rate differential between the two assets varies systematically
with the anticipated rate of inflation, but the result does not
convey much information regarding the effectiveness of monetary
policy to induce changes in real rates of interest. In fact, unless
one entertains some additional assumptions, it is not possible to
infer, from the estimates of a, the direction of change in either p,
orpf.
Under an alternative, and somewhat more orthodox, interpretation, a regression of nominal interest rates on a measure of the
expected rate of inflation derives its content from the definition of
the anticipated real yield on an instrument as being equal to the
difference between the fixed nominal yield and the anticipated
rate of inflation.
In equation (3), rt and p, denote the nominal and ex ante real
yields on the same instrument, and TT, denotes the expected rate
of inflation. Note that equation (3), being the definition of ex ante
real yield, is exact when IT, is the true (but unobserved) expected
rate of inflation. The projection of ex ante real yield on a constant
and on the expected rate of inflation is given by
where ut is orthogonal to the constant and TT, . Substituting equation (4) into equation (3), one obtains the following representation of nominal interest rate:
Because ut is orthogonal to TT, , equation (5) is the projection of
nominal interest rates on a constant and on the expected rate of
inflation, and consequently c and a can be estimated consistently
by ordinary least squares through equation (5). If a is significantly
different from zero, then Fisher's hypothesis is rejected by the
data for the instrument in question.
Often these conclusions are extended to imply that variations in
the expected rate of inflation cause variations in real rates of
interest, and that monetary policy is a potent instrument of stabilization because alternative policy measures result in variations in

©International Monetary Fund. Not for Redistribution

INFLATION AND INTEREST RATE DETERMINATION

149

real interest rates and thus affect real variables. Neither of these
extensions are justified, however. The fact that the estimate of a
in equation (5) is significantly different from zero implies only that
anticipated inflation and real interest covary, without providing
any evidence as to the direction of causality. Similarly, it is not
possible to pass judgment on the efficacy of monetary policy from
the estimates of a. For example, if both real interest rates and
expectations of inflation respond to a set of real exogenous variables, whereas only expectations respond to nominal variables,
real interest rates will be correlated with the expected rate of
inflation, resulting in an estimate of a which is significantly different from zero, even though monetary policy is ineffective in controlling real interest rates.9
The foregoing considerations indicate that alternative formulations aimed at measuring the magnitude of the Fisher effect are
best considered as variations on a single theme: measuring the
correlation between the real rate of interest and the expected rate
of inflation, both of which are unobserved by the econometrician.
Moreover, Fisher's proposition that an x percent increase in the
expected rate of inflation results in an x percent increase in the
nominal interest rate is vacuous unless some hypothesis is maintained regarding the behavior of real interest rates.10 In order to
convert Fisher's proposition into a hypothesis with testable
implications, it is sufficient to assume that real interest rates are
orthogonal to the expected rate of inflation. This is an interesting
hypothesis with some implications for economic behavior, although, it must be emphasized, it conveys no information regarding the potency of monetary policy. A test of this hypothesis is
formulated in Section III and implemented for France, the Federal Republic of Germany, Japan, the United Kingdom, and the
United States.
ROLE OF EXPECTATIONS

A further set of issues regarding the expectation proxies
emerged from analysis of the rational-expectations hypothesis,
9
In fact, in a class of rational-expectations models, one can easily demonstrate
that the ex ante real interest rate will be correlated with the expected rate of
inflation, even though the monetary policy cannot induce systematic movements
in output or the real interest rate. Conversely, one can construct models where
monetary policy is a potent instrument of stabilization, but the estimates of a in
equation (5) will be zero.
10
See Dwyer (1981) for an elaboration of this point.

©International Monetary Fund. Not for Redistribution

150

RU§DU SARACOGLU

which shifted the focus of investigations from estimation of the
magnitude of the Fisher effect to the determination of criteria that
will help decide what patterns of distributed-lag coefficients are
plausible. A major econometric lesson arising from this analysis is
that any identifying restrictions should be derived from the same
principles that are assumed to guide economic behavior. If such
behavior derives from a process of optimization, then one ought
to assume that agents optimize not only with respect to their
decision variables but also with respect to their techniques of
forecasting. Such an assumption implies that forecast errors
should have no systematic behavior relative to the information set
which formed the basis of the expectations in the first place. In the
more specific case of linear decision rules, the foregoing implication translates into the orthogonality principle, which states that
forecast errors must be orthogonal to those variables, a linear
combination of which gives the forecast itself.
This orthogonality principle was a key ingredient in Fama
(1975), which generated substantial controversy. His formulation
is based on expressing the ex post rate of inflation as the sum of
the expected rate of inflation and a forecast error. Hence, the
expected rate of inflation is equal to the actual rate of inflation
minus the forecast error. In this formulation, equation (3) can be
written as
r
where xt+i denotes the actual rate of inflation between times t and
f + 1, and et+i denotes the forecast error. The coefficient v|/, whose
theoretical value is 1, is added to the equation in order to have an
estimable equation. Under the maintained hypothesis that the
real rate of interest p, is constant, equation (6) reduces to
Equation (7), in turn, can be solved for xt+i , yielding the form that
was actually estimated

The orthogonality principle, jointly with the maintained hypothesis of constant real rate of interest, ensures that equation (8)
can be consistently estimated by ordinary least squares. Fama's
results, based on monthly data for the United States and covering
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1953-71, support the hypothesis that ex ante real rate of interest
is constant. Furthermore, his estimate of v|/ is not significantly
different from unity and therefore fails to reject Fisher's hypothesis.
Fama's paper was criticized on a number of points, particularly
for an apparent lack of robustness in its results with respect to the
sample period.11 Subsequent work, using identical data and methodology, indicates that as the period of estimation is extended, the
estimates of i|/ decline, accompanied by increases in R2 and the
estimated first-order serial correlation of residuals.12 This observed pattern of estimates is symptomatic of a bias that varies
slowly but systematically over time.
Such a bias could result if the ex ante real interest rate is not
exactly equal to a constant, but has a stochastic component ut. It
can be easily shown that in the presence of a stochastic component
ut, the least-squares estimate of (3 in equation (8) will be biased
by an amount equal to -pa2/a2. These criticisms notwithstanding, Fama's paper was influential because of its novel application
of the orthogonality principle.
In addition to the orthogonality principle, the rational-expectations hypothesis has a number of other concrete implications that
can be used to derive testable propositions from maintained hypotheses in general, and from the Fisher hypothesis in particular.
Under the rational-expectations hypothesis, subjective expectations of the public are equal to the conditional expected values of
the same variables based on the information available to the public at the time expectations are formed. Consequently, under
rational expectations, the expected rate of inflation IT, is equal to
E(xt +i | flt), where xt+i denotes the rate of inflation between times
t and t + 1; ft, denotes the information set available to, and utilized by, the public in forming its expectations; and E denotes the
conditional-expectations operator. In general, it must be recognized that flt includes historical values, up to and including period t, of readily available time series, such as interest rates, rates
of inflation, and money supply. It must also be recognized that ft,
probably includes other variables, some of which may not be
quantifiable. However, for the purpose of hypothesis testing, it is
11

Examples are Carlson (1977), Joines (1977), Nelson and Schwert (1977),
and12 Begg (1977). Also see Fama (1977) for his response to some of the criticisms.
Saracoglu(1980), p. 565.
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not necessary to know the contents of fl,; it is sufficient to have
knowledge of a subset of ft,, say Ht.
With these preliminaries taken care of, equation (3) can be
rewritten, using the new notation, as
If one takes conditional expectations on both sides of equation (9), conditional on Ht, one obtains
It is a well-known result in statistics that E[(E(xt+i I ft*) \Ht] =
E (xt +11 Ht) whenever H, is a subset of ft,.13 Under the assumption
of a constant real rate of interest, one obtains
The message conveyed by equation (11) is clear: projection of the
nominal interest rate rt on a set of variables should be equal, up
to an additive constant, to the projection of the rate of inflation
between times t and t + 1—x t +i—on the same set. This is clearly
a testable proposition.14 All that is necessary is to regress rt and
jc,+i on a given set of variables and test whether the two regressions
are identical. Of course, the power of such a test depends upon the
extent to which information contained in ft, but excluded from Ht
helps to predict the rate of inflation. Let It be the complement of
Ht in ft,. Then, under the null hypothesis, residuals from the
regression of nominal interest rates on Ht are equal to E(xt+i \ It),
and those from the regression of the inflation rate on Ht are equal
to E(xt+i | /,) + e,+i, where e,+i denotes the forecast error in inflation when these forecasts are based on ft,. If the variance of
E(xt+i\It) is high (indicating that some important variables are
excluded from /?,), the power of the test is reduced accordingly.
This line of reasoning was initially developed and empirically
implemented by Shiller (1972). Although he did not conduct a
formal statistical test, Shiller's results suggest that Fisher's hypothesis is a reasonable working hypothesis and seems to work
fairly well.15
13

This result is known as the law of iterated projections or the law of nested
conditional expectations. Its proof is simple and can be found in any statistics
textbook.
14
The test will be valid as long as the contemporaneous interest is excluded
from Ht. Otherwise, the left-hand side of equation (11) will reduce to the
singular projection of rt on itself.
15
See Shiller (1972), especially page 113. The distributed-lag coefficients he
reports in Tables 5-22 through 5-24 tend to support Fisher's hypothesis.
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NATURE OF THE PROBLEM

Although Fama and Shiller both used certain principles derived
from the rational-expectations hypothesis, they failed to take into
account the general-equilibrium nature of Fisher's hypothesis. As
Sargent (1973 a), and subsequently Begg (1977), have forcefully
argued, the proper framework within which to study Fisher's hypothesis belongs to macroeconomic analysis, and the econometric
methodology must take into account the general equilibrium nature of the problem. A principal reason for this follows from the
maintained hypothesis that expectations are formed rationally.
Under rational expectations, it is presumed that the agents understand the economic environment in which they operate and the
implications of alternative policies upon this environment. If, for
example, alternative monetary policies induce alternative time
paths for the price level, then the agents will try to predict the
likely courses of action by the policymakers and will incorporate such predictions into their expectations. Consequently, the
mechanism through which the forecasts are generated is intertwined with the linkages between the various sectors of the economy.
Once the macroeconomic nature of the relationship between
the interest rate and expectations of inflation is realized, the appropriate econometric methodology to investigate this relationship becomes more complex. Generally, tests based on singleequation methods are inappropriate. This follows from the fact
that macroeconomic models are characterized by simultaneities,
and, unless one holds strong a priori beliefs to the contrary, it
must be assumed that all contemporaneous variables are correlated with all structural disturbances. Under these circumstances, single-equation methods, where some of the regressors
are dated the same as the dependent variable, will yield biased
estimates.
There are, of course, ways to alleviate the problem and obtain
consistent parameter estimates. One can use any one of the family
of instrumental variable estimators. The basic idea here is to
substitute linear combinations of some exogenous variables for
the endogenous variables that appear as regressors. If the exogenous variables are uncorrelated with the residuals, then so will
any linear combination of them. Thus, replacement of the endogenous variables with linear combinations of exogenous variables
results in consistent parameter estimates. For the application of
these methods, the choice of instruments is crucial, particularly
when the exogenous variables in the system are stochastic.
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An alternative, and somewhat more attractive, strategy to overcome the problems inherent in single-equation methods would be
to investigate Fisher's hypothesis within a general-equilibrium
framework. The strategy in conducting such a test would be to
construct a complete macroeconomic model that incorporates
Fisher's hypothesis as a restriction and to test the model against
data. To the extent that the model is not rejected, the hypothesis
will be verified.
This approach was used by Sargent (1973 c) to test Fisher's
hypothesis jointly with the natural-rate hypothesis and the
rational-expectations hypothesis. Within the context of a macroeconomic model, Sargent conducts four alternative tests,16 two of
which call for rejection of the composite hypothesis. Although
there is some degree of ambiguity in interpreting his results, the
evidence against the composite hypothesis seems to be stronger,
since the tests which call for rejection are more powerful.17
Although the strategy of testing the Fisher hypothesis within
the context of a macroeconomic model is appealing, it has a
number of drawbacks. First of all, when a complete macroeconomic model is specified, it is comprised of a number of maintained hypotheses, and what is being tested is the resultant composite hypothesis. If the data does not call for its rejection, then
there are no problems. However, if any one of the individual
hypotheses is at variance with the data, the composite hypothesis
will be rejected without providing the researcher with a clue to
what aspect, or aspects, are causing the rejection.
Second, for the purposes of hypothesis testing, it is necessary to
identify structural parameters. Identification of the structure,
however, is not easily accomplished. The inappropriate manner in
which econometricians approach structural identification was elucidated recently by Sims (1980). He argues that in order to be able
to achieve identification of the structure, it is common practice to
make shrewd aggregations and exclusion restrictions. Such restrictions are ad hoc and have no firm foundations in economic
theory. As a result of these identification restrictions, macroeconomic models tend to be parsimoniously parameterized. Al16
These tests, however, are indirect tests of Fisher's hypothesis because the
statistics are formulated in terms of the natural-rate hypothesis.
17
Nevertheless, Sargent states that "I imagine that the evidence would not be
sufficiently compelling to persuade someone to abandon a strongly held prior
belief in the natural rate hypothesis." (Sargent (1973 c), p. 462) Also see comments and discussion following Sargent's paper.
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though such restrictions and parsimonious parameterizations may
be reasonable for partial-equilibrium analysis, the general-equilibrium properties of models thus identified may be extremely distorted. Since identification of large-scale macro models lacks
credibility, and therefore should not be taken seriously, such models are inappropriate for testing alternative economic theories.
An equally damaging assessment emerges regarding the
classification of variables as exogenous and endogenous. Upon
closer examination, it is seen that variables that have traditionally
been considered exogenous turn out not to be so. For example,
policy variables are determined not in isolation from the economic
environment but rather in response to it. Furthermore, the
rational-expectations theorists have forcefully argued that policy
formulation should take the form of setting rules for systematically changing the policy variables as economic conditions change.
Doing this amounts to explicitly endogenizing the policy variables
and further weakens the credibility of identification.
Nevertheless, macroeconomic models are useful tools for policy
analysis and forecasting, as Sims carefully stresses, in spite of the
fact that reduced forms of such models will be distorted by false
identification restrictions. The reason is that the restricted estimators can actually produce forecasts or projections with a
smaller error than unrestricted estimators, provided that the restrictions are not grossly inappropriate.
The foregoing considerations have important implications for
research methodology. The macroeconomic nature of Fisher's
hypothesis renders partial-equilibrium analysis inappropriate. Simultaneity is an essential feature of macroeconomic analysis, and
it necessitates a general-equilibrium treatment of macroeconomic
questions. By extension, the econometric methodology used in
empirical work on macroeconomic questions must also reflect
their general-equilibrium nature. The methodology of traditional
macroeconometric analysis, however, is also inappropriate for
hypothesis testing.18
In this paper, an alternative methodology suggested by Sims has
been adopted. This methodology, discussed in some detail in the
next section, involves estimating systems of equations as unrestricted reduced-form equations, treating all variables as endogenous. The main advantage of this approach is that it minimizes
18
This basically reflects Sims's point of view. For an excellent paper that
defends some of the traditional methodology, see Malinvaud (1981).
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the amount of a priori economic theorizing necessary to perform
the estimation. Treating all variables as endogenous relieves one
of the burden of classifying them as exogenous or endogenous,
whereas treating all equations as unrestricted reduced-form equations eliminates the need to impose identifying restrictions. Following this preliminary stage of estimation, specific hypotheses
can be formulated and tested in terms of the restrictions they
imply over the parameter space.19
II. Methodological Issues,20
VECTOR AUTOREGRESSIONS

The statistical work in this paper is based on vector autoregressions. Every component of a vector of economic variables is
regressed (projected) on lagged values of every variable in the
system. In principle, the regressions are unconstrained. The resulting model of the economy is that of a linear stochastic difference equation in the vector of economic variables. The model is
dynamic because of the dependence of the current vector of variables on their lagged values. Dynamics of the model arise solely
from the autoregressive components and not from the serialcorrelation properties of the residuals.
The main advantage of vector-autoregressive specification is
that it is very general, capable of exhibiting a wide variety of
dynamic behavior. Any vector-stochastic process that is covariance stationary can be represented arbitrarily well by a vector
autoregression.21 Moreover, many of the traditional macroeconomic models may be viewed as vector autoregressions, subject to
sets of restrictions which are implied either by exclusionary identifying restrictions on the structural equations or by the separation
of variables into exogenous and endogenous groups. These restrictions effectively limit the admissible parameter space and
result in parsimonious parameterizations. Conversely, when vector autoregressions are unrestricted, they tend to be profligately
19
For examples of this, see Sargent (1979 a), Saracoglu (1980), and Dwyer
(1981).
20
For alternative expositions of methodology, see Litterman (1980) and Sims
(1980).
21
Let yt denote a vector-stochastic process with E (yt) = 0. The autocovariance
of y, is given by K(s, t) = E(yty's). If K(s, t) = K(s - f) for all 5 and t, then yt is
a covariance-stationary stochastic process.
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parameterized. This is, in fact, the main weakness of vector autoregressions. The number of free parameters increases with the
square of the number of variables in the system; and even for
moderate-sized systems, degrees of freedom are exhausted rapidly. Nevertheless, it is still feasible to estimate small vector autoregressive systems, particularly if the serial correlation of the
variables declines rapidly.
Formally, it is proposed to estimate the following system of
vector autoregressions:

where yt denotes the vector of variables in which one is interested;
Ats are square matrices, conformable in size with the vector yt\
and ut denotes the vector of disturbances whose properties are to
be specified shortly. The order of autoregression, w(jT), is, in
principle, a function of the number of observations, which increases with the sample size in such a way that the ratio of the
number of estimated parameters to the sample size approaches
zero. The estimation of vector autoregressions constitutes the first
stage and essentially amounts to a preliminary data transformation, whereby the information contained in the time series
could be extracted and interpreted more readily. Afterward, at
the second stage, specific hypotheses could be formulated and
tested. At the third stage, outcomes of hypothesis tests could be
used to restrict the parameter space, and the system of equations
could be re-estimated under these restrictions.
Systems of equations like (12) should best be viewed as approximations to infinite projections given by

The sequence ut will have the following properties:22

22
For expositional purposes, it is assumed that the vector yt has an expected
value of 0.
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where ' denotes transpositions. In statistical terminology, yt is a
linear regression on its past (>;,_!, y,_ 2 ) plus an innovation ut at
time t. Thus, equation (13) describes an autoregressive scheme. It
is well known that innovations from a finite rath order autoregression, w,m, converge to w,, in the mean-square sense, as ra
increases.23 This convergence forms the basis of the approximation. Now, the following matrix- valued function is defined:

The determinant of the matrix A (z) will be a scalar-valued funcIf
tion of z expressed in the form of a power series
the zeros of the function b (z) are all outside of the unit circle, then
converging
there exists a matrix-valued function D(z) =
on the unit disk such that D (z)A (z) = /. D (z) is called the inverse
of A (z) under convolution and satisfies the following system of
equations:

If both sides of equation (13) are convoluted by D(z), the result
is

which can equivalently be expressed as

However, by virtue of equation (15), all the terms involving
j > 0 will cancel out, and equation (17) will reduce to

This is the moving-average representation of yt. The element on
the yth row and fcth column of the matrix Dt measures the impact
on variable ; of an innovation in variable k after i periods.
23

See Sargent (1979 b), pp. 256-62.
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The moving-average representation shows the source of the
dynamic variables yt . The vector of variables, yt , is represented as
a linear combination of serially uncorrelated random variables
that lack any dynamics of their own. Consequently, any dynamic
behavior of the vector yt comes from the impulse-response function D(Z). This function, through delays and scaling, distributes
the impact of innovations over time, giving rise to the observed
amplitude variations and phase shifts in the original variables.
The moving-average coefficient matrices, Z)ys, in equation (18)
trace out the system's response to innovations of unit magnitude,
whereas for comparison purposes one needs to find the system's
response to "typical" innovations. Because each element of the
vector ut can have a different variance, innovations of unit magnitude are not equally probable events and therefore they are not
typical. In addition, the innovations are contemporaneously correlated. For these reasons, it is necessary to transform the innovations so that they are orthogonal across equations and have unit
variances. There is no unique way of doing this. One way to
proceed, which has a natural interpretation, is to obtain normalization by representing ut as a linear combination of standard
variates with a triangular coefficient matrix.
where E(etetf ) = / and L is lower triangular. Using equation (19),
the covariance matrix of innovations can be represented as
Thus, the coefficient matrix L corresponds to the factor in the
Choleski decomposition of the covariance matrix of innovations.
The moving-average representation of yt in terms of the normalized innovations becomes

EXPECTATIONS MECHANISM

In order to investigate the relationship between nominal interest rates and expectations of inflation, it is necessary to generate
reasonable proxies for the public's subjective expectations. It is
proposed to do this by using estimated vector autoregressions. As
was remarked earlier in Section I, in the subsection entitled "role
of expectations," reasonable proxies for expected inflation series
could be generated on the basis of a subset of the actual informa-
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tion set used by the public. It is assumed that observations on the
vector yt are included in the information as ft, , and these observations are taken as the subset of Ht to proxy the expectations.24
Let rt denote the nominal interest rate on bonds with N periods
to maturity. The real rate of return on this bond is defined as the
difference between the nominal interest rate and the expected
rate of inflation over its lifetime. Thus, the real interest rate can
be expressed as

The expression Etxt+j denotes the expected rate of inflation between periods t +j — I and t +;', based on information available
at time t. If it is assumed that expectations are formed on the basis
of Ht = (yt,yt-i,yt-2 ,...)> then the real interest rate series, p, ,
could be generated using the estimated vector autoregressions.
Forecasts of one period ahead could be formed using equation (12). Let the first elements of the vector yt be the rate of
inflation. Then, a forecast of inflation one period ahead is given
by

where /i denotes a row vector of the same size as yt , and has 1 as
its first element and 0 otherwise.25 Forecasts of increasing horizons could be formed by using the chain rule of forecasting in
conjunction with equation (12).
In this study's statistical work, equation (22) is approximated as
follows:

with 0 < X < 1 . This approximation is done primarily for computational reasons. By replacing the term

with

it is possible to obtain simple closed-form
expressions that facilitate computations. Moreover, it is well
known that forecasts lose their precision as they are extended into
the future. Therefore, equation (24) has the appealing implication
24

If information is valued by market participants, it is reasonable to assume
that
they utilize any relevant information that is readily and costlessly available.
25
Vector /i "picks" the rate of inflation from the vector y,.
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that in determining the current real interest rate, expectations in
which there is more confidence have a greater weight than expectations in which there is less confidence.
The choice of X is dictated by the need to have the mean horizon
covered by equation (24) be the same as the mean horizon covered
by equation (22). The mean horizon of equation (22) is equal to
(N + l)/2, whereas that of equation (24) is equal to 1/(1 - X). In
order for the two mean horizons to be equal, X should be set equal
to (TV - 1)I(N + 1).
With these preliminaries taken care of, closed-form expressions
are now derived to represent ex ante real interest rates in terms of
the observed variables. Consider the vector autoregression of yt.

with the moving-average representation given by
Optimal forecasts of vector y are given by:
where [ ]+ means that negative powers of z should be ignored.26
The term in brackets in equation (27) can be expressed as

If both sides of equation (27) are multiplied by \k and summed
over k, one gets

One can simplify the right-hand side of equation (29) to obtain

Using the relationship between the autoregressive and movingaverage representations, equation (30) can be simplified to
26

For a detailed exposition of representation theory and optimal forecasting,
see Whittle (1963).
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and the coefficient matrices B; satisfy the

following recursion equation:

aThe real rate of interest is then given by
Without loss of generality, it can be assumed that the nominal
interest rate is the second variable in the vector yt, so that equation (33) reduces to
or, equivalently,

Equation (35) gives the representation of ex ante real interest
rates as a linear combination of vectors yt through yt-m+i. Note,
however, that equation (35) is not a regression equation; it is an
exact relationship. This reflects the fact that the relationship between the nominal interest rate, the real interest rate, and
expectations of inflation is exact. Whenever any two of these
variables are given, the third one is determined by equation (3).
III. Some Empirical Results
In this section, the methodology described in the previous section is used to analyze the behavior, and derive the properties, of
real interest rates in five industrial countries—the United States,
France, the Federal Republic of Germany, Japan, and the United
Kingdom. (The data used in the empirical analysis is discussed in
Appendix I.) Ex ante real interest rates are computed as the
difference between nominal interest rates and optimal forecasts of
inflation. For each country, optimal forecasts of inflation are gen-
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crated on the basis of estimated systems of autoregressions using
short-term nominal interest rates and annual rates of change in
the monetary base, narrow money, the index of industrial production, and the consumer price index. The estimated systems of
autoregressions are not presented here, for reasons discussed in
Appendix I, except for summary statistics, which are reported in
Table 1.
The empirical questions addressed in this paper can be categorized into two groups:
(1) There are questions pertaining to movements in real interest rates over time, such as what stylized facts can be established
and how they relate to significant economic developments. In this
connection, the first subsection examines historical movements in
real interest rates with a view toward improving understanding of
their macroeconomic significance.
(2) There are questions regarding the statistical relationship
between real interest rates and expectations of inflation—more
specifically, the extent to which real interest rates are correlated
with rates of inflation and whether such correlations can be used
to effect systematic changes in real interest rates through policy
changes. To this end, in the second subsection, the co-movements
between real interest rates and expectations of inflation are studied; and it is suggested that although these two variables are
correlated, such correlations can be used neither to formulate
monetary policy nor to influence the time path of real interest
rates.
MOVEMENTS IN REAL INTEREST RATES

In macroeconomic analysis, it is common practice to postulate
real interest rates as being constant, particularly in medium- and
long-term analyses. Results obtained in this paper strongly refute
that premise. The estimated real-interest-rate series, which are
plotted in Charts 1-5, show substantial short- and long-run fluctuations in all five countries under investigation, with standard deviations ranging from 2.1 for France to 4.6 for the United Kingdom.
Moreover, real-interest-rate series are very highly autocorrelated
in all of the countries (see Chart 6). Autocorrelation coefficients
decay slowly, indicating that unexpected changes in real interest
rates persist over time. Such persistent behavior is inconsistent
with the characterization of real interest rates as random movements around a constant.
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TABLE 1. FIVE INDUSTRIAL COUNTRIES: SUMMARY STATISTICS OF VECTOR
AUTOREGRESSION
Dependent Variable
Interest
Inflation
Industrial
rate
rate
production

Base
money

F-Statistics1
System F
marginal significance

Country

Ml

United States
Standard error
Serial correlation

1.35
0.01

0.33
-0.033

0.69
0.01

1.11
0.01

2.60
-0.011

48.3

France
Standard error
Serial correlation

2.28
0.03

0.26
0.04

0.67
0.03

2.30
0.01

5.44
-0.011

49.3

1.31
-0.055

0.27
0.08

0.53
0.00

2.22
0.04

4.90
-0.033

45.8

Japan
Standard error
Serial correlation

2.33
0.00

1.02
0.01

0.41
0.00

1.61
0.00

1.97
0.01

77.4

United Kingdom
Standard error
Serial correlation

1.73
0.00

0.76
0.01

0.59
0.01

2.26
-0.025

1.61
0.04

84.7

Germany, Fed. Rep. of
Standard error
Serial correlation

1.0
1.0
1.0
1.0
1.0

1
All system F-statistics have 150 and 715 degrees of freedom. These F-statistics can be converted to
system R-square, using the formula R-square = 150 F/(150 F + 715). They range from 0.91 for the
Federal Republic of Germany to 0.95 for the United Kingdom.

A number of other salient features of real interest rates are also
worth mentioning. Starting approximately in the middle of 1973,
there was a sharp fall in real interest rates in all five countries,
resulting in negative real rates. Although the extent to which
interest rates became negative in real terms and the duration of
negative real interest rates differed among these countries, their
experience during 1973-75 was clearly out of line with their experience during 1968-72. For example, in the United States, real
interest rates averaged 0.7 percent during 1968-72, but fell to
-1.8 percent during 1973-75. Although real interest rates recovered partially by the end of 1975, they remained negative until the
second half of 1980. France and the Federal Republic of Germany
had broadly similar experiences, except that for Germany real
interest rates became positive relatively rapidly. In Japan and the
United Kingdom, the fall in the real interest rates was much
sharper, with rates as low as -10 percent not uncommon during
much of 1973-75.
A second episode of sharp changes in real interest rates occurred in the middle of 1980, when real interest rates rose rapidly.
The speed with which real interest rates rose was particularly
pronounced in France and the United States. By 1981, real inter-

©International Monetary Fund. Not for Redistribution

INFLATION AND INTEREST RATE DETERMINATION
CHART 1. UNITED STATES: REAL INTEREST RATES, 1968-82

CHART 2. FRANCE: REAL INTEREST RATES, 1968-82
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CHART 3. FEDERAL REPUBLIC OF GERMANY: REAL
INTEREST RATES, 1968-82

CHART 4. JAPAN: REAL INTEREST RATES, 1968-82
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CHART 5. UNITED KINGDOM: REAL INTEREST RATES, 1968-82

est rates were positive in all five countries. Moreover, the increase
in real rates of interest took place against a background of high
rates of inflation; therefore, nominal interest rates climbed to
unprecedented levels. Accompanying these high interest rates was
also an apparent increase in the volatility of interest rates as was
manifested by large month-to-month (even week-to-week) fluctuations in interest rates.
It should be recalled that both episodes of large movements in
real interest rates occurred at times of high inflation. Moreover,
both episodes also coincided with substantial increases in oil
prices and large reductions in industrial production. The two episodes are, however, distinguished by the speed at which the rate
of inflation declined following large movements in real interest
rates. After the 1973-75 episode, underlying inflationary pressures persisted, notwithstanding a gradual deceleration in prices;
whereas after the 1979-81 episode, the inflation rate declined
rapidly. It is reasonable to conjecture that examination of real
interest rate movements might foster an improved understanding
of the differences between the two episodes.
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CHART 6. FIVE INDUSTRIAL COUNTRIES: SERIAL CORRELATION
COEFFICIENTS OF REAL INTEREST RATES
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In both 1973-74 and 1979-80, large increases in oil prices took
place against a background of weakening real economic activity
and strengthening inflationary pressures in industrial countries.
The magnitude of oil price increases and the scale of relative-price
adjustment that was called for led to a sudden fall in aggregate
output. This was an unexpected aggregate supply shock. In the
first episode, the supply shock was followed, after a short lag, by
a sharp fall in real interest rates, which induced an increase in
current expenditures and a reduction in saving. The resulting
increase in aggregate demand, at a time when aggregate supply
was falling, led to the intensification and entrenchment of the
inflationary process. Only when the momentum of the initial aggregate supply shock declined sufficiently, did the expansionary
effect of negative real interest rates start to contribute to economic recovery.
In contrast, following the second round of oil price increases,
industrial countries adopted non-accommodative economic policies to bring inflation under control. Nominal interest rates rose,
and real interest rates turned positive. The increase in real interest
rates discouraged current expenditures and stimulated savings,
leading to a fall in aggregate demand and aggregate supply,
thereby eliminating inflationary pressures. Thus, the increase in
real interest rates after the second round of oil price increases was
largely responsible for the speed at which inflation slowed.27
The stylized facts suggest that variations in real interest rates
lead primarily to changes in aggregate demand by inducing shifts
in time paths of expenditures. Moreover, aggregate supply shocks
result in relatively persistent movements in real output. Consequently, following negative aggregate supply shocks, policies that
temporarily reduce real interest rates are likely to be inflationary
without having a significant positive impact on real output.
CORRELATION BETWEEN REAL INTEREST RATE AND EXPECTED
RATE OF INFLATION

This study now returns to a topic that was discussed earlier in
Section Fs second subsection—namely, the test of whether real
interest rates are correlated with expected rates of inflation. If
27
There were, of course, a number of other related factors. The accommodative policies of 1973-75 were probably unexpectedly lax and therefore contributed to the subsequent economic upturn. Similarly, the policies adopted
during the latter episode were probably unexpectedly strict, particularly in view
of the policies of the earlier episode, and probably contributed to the length and
severity of the economic slowdown.
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market participants' subjective expectations of inflation were observed, the computation of correlation coefficients would have
been a straightforward exercise. However, given the fact that
"true" expectations are not observed, a more roundabout procedure is necessary. Lack of observed time series on expectations
implies that optimal forecasts of inflation that are based on estimated vector autoregressions would represent true expectations,
subject to an error of measurement. This error of measurement,
in turn, will render the correlation coefficient computed on the
basis of optimal forecasts of inflation, a biased estimate of the true
correlation coefficient. Nevertheless, it is still possible to formulate a test in the form of upper and lower bounds under the
assumption that errors of measurement are independent of true
expectations. Technical details of this test are presented in Appendix II. Because it is computationally more convenient to do so,
the test is formulated in the form of bounds on the regression
coefficient of the real interest rate on the expected rate of inflation, rather than on the coefficient of correlation between these
two variables.28
Table 2 presents upper and lower bounds on the regression
coefficient of the real interest rate on expected rates of inflation,
together with the estimated standard errors of these bounds.
These results show very clearly that real interest rates are correlated with expected rates of inflation in all five countries, and
the hypothesis that real interest rates are independent of expected
rates of inflation is strongly rejected by the data.29
However, caution must be exercised before reaching conclusions about the structure of economies or deriving policy prescriptions. It is well known that a property of Keynesian economic
models is a contemporaneous correlation between the real rate of
interest and expectations of inflation. Nevertheless, this property
cannot be used to distinguish between alternative economic models. For example, it is possible to show that a class of rationalexpectations models in which monetary policy is not a potent
instrument of stabilization also permits a contemporaneous cor28
The regression coefficient, as is well known, is proportional to the correlation coefficient.
29
From the estimated bounds, it is possible to form a range for the magnitude
of the Fisher effect. In the United States, this range is 0.673 to 0.746. These
values are in complete accord with those reported by Makin and Tanzi (1984),
Table 2.
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TABLE 2. FIVE INDUSTRIAL COUNTRIES: UPPER AND LOWER BOUNDS ON
REGRESSION COEFFICIENTS OF REAL INTEREST RATE ON
EXPECTED RATES OF INFLATION1
Country
United States
France
Germany, Fed. Rep. of
Japan
United Kingdom

1

Lower Bound
-0.327
(0.024)
-0.255
(0.020)
0.158
(0.036)
-0.721
(0.045)
-0.763
(0.039)

Upper Bound
-0.254
(0.021)
-0.196
(0.016)
0.269
(0.033)
-0.601
(0.034)
-0.629
(0.032)

Standard errors are in parentheses.

relation between the real rate of interest and the expected rate of
inflation.
More importantly, at least from a policy point of view, is
whether nominal interest rates adjust fully to changes in expected
rates of inflation, and, if they do, what the duration of the adjustment process is.30 In order to shed some light on these important
questions, nominal interest rates were regressed on lagged values
of real interest rates and current and lagged values of expected
rates of inflation with the objective of using the sum of distributedlag coefficients as an indicator of the speed of adjustment. Table 3
presents some summary statistics of these regressions, the details
of which are omitted here. First of all, it is obvious that the fit of
regressions is very satisfactory, with high correlation coefficients,
the absence of serial correlation in residuals, and the expected
sign and magnitude of the sum of distributed-lag coefficients. In
all five countries, the sum of distributed-lag coefficients of both
expected rates of inflation and real interest rates is very close to
unity. Given the fact that the highest-order lag included in the
regressions is six, these results very strongly support the hypothesis that nominal interest rates adjust almost fully to changes in
30
The time it takes for nominal interest rates to adjust to changes in expected
rates of inflation is important, because if it takes a long time for the adjustment
to be completed, then alternative policies will have semipermanent effects, even
though nominal interest rates will fully adjust eventually.
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TABLE 3. FIVE INDUSTRIAL COUNTRIES: SUMMARY STATISTICS OF
REGRESSIONS OF NOMINAL INTEREST RATES ON REAL INTEREST RATES AND
EXPECTED RATES OF INFLATION1

United States
France
Germany, Fed. Rep. of
Japan
United Kingdom

Sum of Coefficients
TT
P
1.00
0.95
0.94
0.99
0.93
0.99
0.94
0.96
0.97
0.96

R2

D-W

0.95
0.96
0.98
0.98
0.97

1.97
2.00
1.98
1.99
2.02

*D-W denotes the Durbin-Watson statistic.

both expected rates of inflation and real rates of interest, and that
the adjustment process is completed in six months.
The hypothesis that the sum of the distributed-lag coefficients
on expected rates of inflation is equal to unity cannot be rejected
at any conventional level of significance for the United States,
France, and the Federal Republic of Germany. For Japan and the
United Kingdom, the sum is significantly different from one at the
5 percent level of significance, but this difference is unimportant
from a policy perspective in view of the closeness of these sums to
one.31 The sums of the distributed-lag coefficients on lagged real
rates of interest, however, are all significantly different from one
at the 5 percent level, though again the differences are rather
small.
IV. Concluding Remarks
One major conclusion that emerges from this paper's findings
is that real interest rates are not constant over time. In all five
countries examined, real interest rates exhibit substantial variation and serial correlation. The presence of both variability and
serial correlation is inadmissible under the hypothesis of constant
real interest rates. The fact that real interest rates are not constant
over time is further verified by the correlation between real interest rates and expectations of inflation. If ex ante real interest rates
had been constant, the correlations would have been zero.
31

Note that Japan and the United Kingdom are also the two countries where
the contemporaneous impact of expected rates of inflation on real interest rates
is largest, as evidenced in Table 2.
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A second conclusion is that policies that change expected rates
of inflation systematically leave real interest rates changed, with
nominal interest rates adjusting fully to the new time path of
expected rates of inflation. By extension, it is highly unlikely that
expansionary monetary policies will succeed in lowering nominal
interest rates, provided that the implications of such policies are
well understood by economic agents and therefore result in an
upward adjustment of their expectations of inflation.
Finally, consideration should be given to investigating the determination of real interest rates within a richer specification, to
account for the impact of other important variables, such as
wages, the exchange rate, and the fiscal deficit. In estimating
these larger systems of vector autoregressions, parameter space
must be restricted, perhaps using Bayesian methods, in order to
preserve the degrees of freedom. Such an approach seems to be
a promising area for future research.
APPENDICES
I. Some Notes on Data and Estimated Autoregressions
Data
In order to implement the methodology that is outlined in Section II, vector
autoregressions were estimated for five countries: the United States, France, the
Federal Republic of Germany, Japan, and the United Kingdom. The variables
included in the vector autoregressions are the annual rates of change of the
money stock, the monetary base, the index of industrial production, and the
consumer price index, as well as a short-term interest rate. The interest-rate
variable for the United States and the United Kingdom is the three-month
treasury bill rate; for France and the Federal Republic of Germany, it is the
three-month interbank lending rate; and for Japan, it is the two-month lending
rate. The source of most data is the Fund's monthly publication, International
Financial Statistics, while interest rate data were supplied by the Board of Governors of the (U.S.) Federal Reserve System. The period of estimation is 1968
through mid-1982.
The data are not seasonally adjusted, despite the fact that some of the variables display some seasonal variation. It is assumed here that seasonal variation
is part of the information set used by economic agents. Rational behavior of such
agents dictates that they utilize this information in forming their forecasts, and
such behavior should manifest itself in the observed behavior of the variables. As
demonstrated by Saracoglu and Sargent (1978), seasonal behavior of the information variables results in a complicated pattern for the response variables,
whereby the former variables are mapped into the latter with their phase shifted
and amplitude scaled. It is true that the resulting response variables also display
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some seasonal variation. However, this variation is substantially different from
that of the information variables.
Estimated vector autoregressions
In estimating any autoregressive process, a decision has to be made about the
order of autoregression. There are no straightforward ways of accomplishing
this. Because the statistical foundations of vector autoregressions are based on
asymptotic distribution theory, a crucial consideration is the degrees of freedom.
On the one hand, when the order of autoregression is such that the number of
estimated parameters is of the same order of magnitude as the remaining degrees
of freedom, the applicability of asymptotic theory becomes doubtful. On the
other hand, the order of autoregression should be high enough to capture the
dynamic behavior of variables. This study's experiments with different orders
suggested that six lags accounted sufficiently for the serial correlations, while still
leaving enough degrees of freedom to render attributions to asymptotic theory
meaningful.
There is a problem in reporting the results of estimated vector autoregressions. For each country, the model to be estimated has 170 free parameters
including 150 autoregressive coefficients, 5 constants, and 15 parameters for the
residual covariance matrix. It seems unreasonable to report all the estimated
parameters for all the countries. The autoregressive coefficients, themselves, are
relatively uninformative. They tend to oscillate, and many of them are not
significantly different from zero, which makes them difficult to interpret. Moreover, the estimated coefficients have little relevance to the Fisher hypothesis. In
view of these considerations, standard errors of estimate and the first-order
serial-correlation coefficient of residuals for each equation are reported in Table 1, together with F-statistics that test the goodness of fit for each country.
These statistics indicate that the estimated vector autoregressions fit the data
closely in every country. First-order serial-correlation statistics of residuals show
that they are spectrally white, as required by the theory. Moreover, the estimated residual-covariance matrices are approximately diagonal, indicating that
innovations in different variables are contemporaneously uncorrelated. In all
countries, the residuals of inflation and interest rates have substantially smaller
variances than the residuals of other variables, suggesting that large, unexpected
fluctuations in the rate of inflation and the rate of interest are much less likely
than such fluctuations in the money stock, industrial production, or base money.
The estimated systems of vector autoregressions were also tested for stability.
Stability is a necessary condition for the transformation of the autoregressive
representation into the moving-average representation. To test for stability, the
polynominal determinants of the autoregressive system were computed and their
roots calculated. These roots were uniformly outside the unit circle, indicating
that the estimated systems were stable. However, the presence of complex roots
that are close to each other in magnitude and have small imaginary parts suggests
the possibility of mildly nonstationary behavior in all of the countries. No at32
See
33

Sims (1980) for a detailed discussion of these issues.
No attempt was made, however, to find the "optimal" order of autoregressions for each variable of every country. This would have required a
systematic and costly search but would not have affected the results substantially.
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tempt was made, however, either to investigate this behavior or to account for
it in the estimation.34 Following these preliminary tests, the estimated vector
autoregressions were used to compute vectors h} of equation (35) in order to
generate time series on ex ante real interest rates for all five countries.

II. Derivation of Bounds of Regression Coefficient of Real Interest
Rate on Expected Inflation Rate
In this appendix, tests are formulated in the form of upper and lower bounds
around the regression coefficient of real interest rates on expected rates of
inflation.
Let jc* be the public's true (and unobserved) expectations of inflation based on
the complete information set ft,. Let TT, be a proxy for x? based on the information set Ht, which is a subset of ft,. Then xf can be written as
where nt is orthogonal to Ht, and therefore to TT, as well. Furthermore, we have
the relationship
In equations (36) and (37), only rt and IT, are observed. From equation (37), the
covariance between rt and xf is given by
whereas from equation (36), one obtains

If the nominal interest rate is included in Ht, then vrn = 0, with the result that
From equation (39') and the equality of the actual rate of inflation, *,+1, and the
sum of expected rate of inflation, x?, and the forecast error w r + 1 , the following
inequalities are obtained:
Equations (40) and (41) jointly imply the following inequalities:

Moreover, if a£ > 0, then
34
It is possible to estimate vector autoregressions with time-varying coefficients. See, for example, Sims (1982).
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Otherwise,
Note that the regression coefficient of the real interest rate on the expected
rate of inflation is given by dp^/a*.. By virtue of equations (42), (42'), (43), and
(43;), this coefficient is bounded both from above and from below by observable
magnitudes.
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The Fund Agreement in the
Courts—XIX
JOSEPH GOLD*

HE PRESENT INSTALLMENT in the series of articles on the
T
effects of the law of the International Monetary Fund on
litigation discusses decisions by courts in England, the United

States, the Netherlands, and Italy, as well as decisions by the
Court of Justice of the European Communities and by an arbitral
tribunal. The following questions are among the issues affected by
the Fund's Articles of Agreement that are raised by these cases:
1. What is the meaning of "exchange contracts" in Article VIII, Section 2(6) of the Articles?
2. What is the relationship between Article VIII, Section 2(6)
and the private international law of the forum?
3. On whom does the burden rest of proving that the conditions
of Article VIII, Section 2(6) are met or are not met, and what is
the effect on the allocation of the burden of proof between the
parties if the court itself introduces the question of applying Article VIII, Section 2(6)?
4. What is the currency "involved" under Article VIII, Section 2(6)?
5. Does Article VIII, Section 2(6) apply to an exchange contract if the exchange control regulations that are in issue were
adopted after the contract was entered into?
6. Should the parties to an exchange contract be allowed to
negate the effect of exchange control regulations?
7. Does Article VIII, Section 2(6) apply to exchange control
regulations if they are part of the law of the forum?
*Sir Joseph Gold, Senior Consultant and formerly the General Counsel and
Director or the Legal Department of the International Monetary Fund, is a
graduate of the Universities of London and Harvard. He is the author of numerous books, pamphlets, and essays on the Fund and on international and national
monetary law.
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8. If a payment is made under an exchange contract that is
unenforceable under Article VIII, Section 2(6), can the amount
paid be recovered as an unjust enrichment of the payee?
. 9. Should a party be awarded damages if the other party undertook to apply for or to obtain an exchange license and failed to
perform the undertaking?
10. If a court rejects the application of Article VIII, Section 2(b} and gives judgment in favor of a plaintiff notwithstanding the exchange control regulations that are part of the law of
another member of the Fund, will that member's court recognize
and execute the judgment?
11. What is the relationship between the provisions of the Articles and the provisions of the Treaty of Rome on movements of
capital?
12. Are the former par values of currencies still relevant in
issues that courts are called upon to resolve?
Most of these questions relate to the interpretation of Article VIII, Section 2(6), which throughout the three successive versions of the Articles has read as follows:
Exchange contracts which involve the currency of any member and which
are contrary to the exchange control regulations of that member maintained
or imposed consistently with this Agreement shall be unenforceable in the
territories of any member. In addition, members may, by mutual accord,
cooperate in measures for the purpose of making the exchange control
regulations of either member more effective, provided that such measures
and regulations are consistent with this Agreement.

I. Unenforceability of Certain Exchange Contracts:
Article VIII, Section 2(b)
MEANING OF "EXCHANGE CONTRACTS"

United City Merchants (Investments) Ltd. et al. v. Royal Bank
of Canada et al. as decided by the Queen's Bench Division (Commercial Court)1 and Court of Appeal2 of England was discussed in
The Fund Agreement in the Courts: Volume II.3 The House of
Lords4 has now reversed the decision of the Court of Appeal on
the issue involving the law relating to letters of credit but not on
'[1979] 2 Lloyd's Rep. 498.
Q.B. 208; [1981] 3 W.L.R. 242; 3 All E.R. 142.
(Washington: International Monetary Fund, 1982), pp. 299-303, 332-53.
(The
book is cited hereinafter as Gold, Volume II.)
4
[1982] 2 W.L.R. 1039; [1982] 2 All E.R. 720.
2
[1982]
3

©International Monetary Fund. Not for Redistribution

THE FUND AGREEMENT IN THE COURTS—XIX

181

the issue of the effect of Article VIII, Section 2(6). It is necessary
to rehearse the facts briefly.
A director of a Peruvian company (Vitro) engaged in the glass
fiber industry of Peru negotiated a contract between Vitro and a
British company (Glass Fibres), under which Glass Fibres would
supply a plant against a confirmed and irrevocable letter of credit.
The director arranged for Glass Fibres to quote a price to Vitro in
U.S. dollars that was double the true price of the plant. He also
arranged a contract between Glass Fibres and the N. Co. of Miami
under which Glass Fibres would remit to the N. Co. (and later to
a substituted payee, B. Co.) half of any amount drawn by Glass
Fibres under the letter of credit. Both the N. Co. and the B. Co.
were controlled by Vitro.
Vitro purported to comply with the exchange control procedures of Peru on the basis of the full contract price for the plant.
Vitro's bank (Continental) opened an irrevocable letter of credit
that was confirmed by the London branch of the Royal Bank of
Canada (Royal), under which Royal would honor drafts drawn in
accordance with the letter of credit by paying U.S. dollars in
London. Payments by Royal would be repaid by Continental over
a period of five years. Glass Fibres supplied the plant and
presented the shipping documents as required by the letter of
credit, but Royal refused to make further payment. Glass Fibres
assigned its rights under the letter of credit to United, merchant
bankers, to secure advances by them to Glass Fibres. United and
Glass Fibres sued Royal, and Royal, arguing that the overinvoicing was contrary to Peru's exchange control regulations, relied on
the provisions of English law that gave the force of law to the first
sentence of Article VIII, Section 2(b).
A member of the Court of Appeal analyzed the facts as embracing four contractual relationships between the entities in the
following list:
(i) Glass Fibres and Vitro, for the sale and purchase of the
plant;
(ii) Vitro and Continental, for opening an irrevocable letter
of credit by Continental for the benefit of Glass Fibres
and for the account of Vitro;
(iii) Continental and Royal, for the confirmation by Royal of
the letter of credit opened by Continental; and
(iv) Royal and Glass Fibres, for payments to Glass Fibres as
beneficiary of the letter of credit.
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United, as assignee of Glass Fibres, had the same position as the
assignor, no better and no worse. The action was based on the last
of the four contractual relationships, but Vitro and Continental
were joined as third parties. Continental agreed to indemnify
Royal for any sums for which Royal was held liable.
The Court of Appeal followed its decision in Wilson, Smithett &
Cope Ltd. v. Terruzzi,5 in which the court held that "exchange
contract" in Article VIII, Section 2(b) meant a contract for the
exchange of one currency against another. Contracts for transactions in merchandise or securities were not exchange contracts
unless they were "monetary transactions in disguise."
The main submission by United was that the fourth relationship
listed above was legally independent of the first relationship because of the established legal doctrine that the contract for an
irrevocable letter of credit is independent from the underlying
trade transaction. The Court of Appeal recognized this principle
as a fundamental one but held that the principle did not apply
when a series of associated contractual relationships taken as a
whole amounted to an exchange contract, and when enforcement
of one of the relationships would amount to enforcement of the
exchange contract in disregard of the United Kingdom's obligation under Article VIII, Section 2(6). The decision of the Court
of Appeal was based on the existence of both a monetary transaction in disguise and an exchange contract. The concept of a monetary transaction in disguise appears to be an exception, not to the
interpretation of an exchange contract as one calling for the exchange of currencies, but to the exclusion in certain circumstances
of contracts involving transactions in merchandise or securities
from the category of exchange contracts. Penetration of the disguise shows that an apparent contract involving transactions in
merchandise or securities is not at all or not wholly a contract of
that character. The disguise has been adopted because licenses are
more readily available for contracts that dispose of merchandise
or securities than for contracts that dispose of financial assets.6
No one of the four contractual relationships taken singly provided for an exchange of currencies. It must be assumed that
the Court of Appeal focused on the fact that Vitro would pay
Peruvian soles to Continental, for which Vitro would receive U.S.
dollars from Glass Fibres that Glass Fibres would receive from
Royal.
5
[1976] 1 All E.R. 817; [1976] 1 Q.B. 683; [1976] 1 Q.B. 703.(C.A.); Gold,
Volume II, pp. 202-18.
6
Gold, Volume //, p. 350.
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The Court of Appeal was willing to distinguish between the
portion of the letter of credit that represented the true payment
for the merchandise and the rest of the amount of the letter of
credit. The court would have been willing in principle to allow
United to recover the first portion, but on the special facts of the
case did not award this portion because of a defect in the documents that Glass Fibres had presented to Royal to obtain payment. The bills of lading contained a fraudulent representation by
an employee of the loading brokers for the carriers of the merchandise. The employee had completed the documents and represented in them that the merchandise was received on board the
vessel on December 15, 1976, as required by the letter of credit.
He knew, however, that the merchandise was received on board
on December 16,1976. The brokers and their employee were not
agents of Glass Fibres or Royal. Neither Glass Fibres nor Royal
knew of the fraud when it was committed. The Court of Appeal
held that the duty of the beneficiary of the letter of credit (the
seller of the goods) was to present proper documents to the confirming bank. The fraud of a third party vitiated the documents
even though the third party was not an agent of the beneficiary or
the confirming bank, and even though they had not known of the
fraud. Royal had refused to pay once it had learned of the defect.
The House of Lords, without further discussion of the merits,
endorsed as correct the "narrow interpretation"7 of exchange contracts that had been accepted in the Terruzzi case. The interpretation, said Lord Diplock in the Terruzzi case,
is confined to contracts to exchange the currency of one country for the
currency of another; it does not include contracts entered into in connection
with sales of goods which require the conversion by the buyer of one currency into another in order to enable him to pay the purchase price.. .[T]he
court in considering the application of the provision should look at the
substance of the contracts and not at the form. It should not enforce a
contract that is a mere "monetary transaction in disguise."8

The House of Lords endorsed as correct two propositions that
had been accepted in the unreported Batra v. Ebrahim:9
If in the course of the hearing of an action the court becomes aware that the
contract on which a party is suing is one that this country has accepted an
international obligation to treat as unenforceable, the court must take the
7
[1982]
s
lbid.
9

2 W.L.R., p. 1050; [1982] 2 All E.R., p. 729.

Court of Appeal (Civil Division) Transcript No. 197B of 1977, C.A.; The
Times (London), May 3, 1977, p. 11; Halsbury's Laws of England: Annual
Abridgment, 1977 (London: Butterworth, 1978), p. 453, paragraph 906; Gold,
Volume //, pp. 258-65.
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point itself, even though the defendant has not pleaded it, and must refuse
to lend its aid to enforce the contract. But this does not have the effect of
making an exchange contract that is contrary to the exchange control regulations of a member state other than the United Kingdom into a contract
that is "illegal" under English law or render acts undertaken in this country
in performance of such a contract unlawful. Like a contract of guarantee of
which there is no note or memorandum in writing it is unenforceable by the
courts and nothing more.10

Both propositions should be approved as consistent with Article VIII, Section 2(fe). n They are consonant with the policy of the
Articles, even though the interpretation of exchange contracts by
English courts is not.
The House of Lords confirmed the decision of the Court of
Appeal that a distinction could be drawn between the portion of
the letter of credit that represented the true price of the merchandise and the rest of the amount of the letter of credit.
I avoid speaking of "severability," for this expression is appropriate where
the task upon which the court is engaged is construing the language that the
parties have used in a written contract. The question whether and to what
extent a contract is unenforceable under the Bretton Woods Agreements
Order in Council in 1946 because it is a monetary transaction in disguise is
not a question of construction of the contract, but a question of the substance of the transaction to which enforcement of the contract will give
effect. If the matter were to be determined simply as a question of construction, the contract between the sellers and the confirming bank constituted
by the documentary credit fell altogether outside the Bretton Woods Agreement; it was not a contract to exchange one currency for another currency
but a contract to pay currency for documents which included documents of
title to goods. On the contrary, the task on which the court is engaged is to
penetrate any disguise presented by the actual words the parties have used,
to identify any monetary transaction (in the narrow sense of that expression
as used in the Terruzzi case [1976] Q.B.683) which those words were intended to conceal and to refuse to enforce the contract to the extent that to
do so would give effect to the monetary transaction.12

The House of Lords agreed with the Court of Appeal that
Article VIII, Section 2(b} did not impede recovery by United of
the unpaid balance of the purchase price but disagreed with the
refusal to allow recovery because of the defect in the documents
presented to Royal. The Court of Appeal had held that the obli10

[1982] 2 W.L.R., p. 1050; [19821 2 All E.R., p. 729 (per Lord Diplock).
"On the duty of the court, see Gold, Volume II, pp. 118-19, 114-45; on
enforceability, see Joseph Gold, The Fund Agreement in the Courts (Washington: International Monetary Fund, 1962) (hereinafter cited as Gold, Volume /),
pp.12 60-66, 77-78, 148; Gold, Volume II, pp. 140, 152.
[1982] 2 W.L.R., p. 1051; [1982] 2 All E.R., p. 730 (per Lord Diplock, in
whose opinion all members of the House of Lords concurred).
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gation of the confirming bank was to pay only against valid documents. If the documents were not valid, according to the Court of
Appeal, it was of no importance who was responsible for the
invalidity. On this point of law, there were no previous decisions
by English courts, the Privy Council, or courts in the United
States, so that the decision by the House of Lords overruling the
Court of Appeal is one of first impression on an important aspect
of the financing of international trade.
It was established law that the confirming bank under a confirmed irrevocable letter of credit is bound to pay the beneficiaryseller without reference to the contract between seller and buyer
or to disputes between them on their contract. The only established exception, at least in the jurisprudence of courts in the
United States, is that the seller is not entitled to payment if he
fraudulently presents to the confirming bank documents that contain material representations of fact that he knows to be untrue.
The issue that confronted the House of Lords was the effect of
fraudulent and material misrepresentations of fact in the documents to be presented to the confirming bank in circumstances in
which the misrepresentations do not appear on the face of the
documents, are made by someone who is not an agent of the
seller, and are made without the knowledge of the seller. The
House of Lords refused to recognize an exception to the confirming bank's liability to the seller in these circumstances, because to do so would undermine the system of financing international trade by means of documentary credits.13 The exception
based on the seller's fraud is derived from the principle that a
cause of action cannot arise from a party's own wrongdoing. This
principle does not apply to the wrongdoing of someone for whom
the seller is not responsible, unless the seller presents the documents with knowledge of the wrongdoing.
It is regrettable that the House of Lords, in applying the Terruzzi case, did not take the opportunity to examine the reasoning
by which the Court of Appeal arrived at its narrow interpretation
of the expression "exchange contracts" in Article VIII, Section 2(fe). The reasoning in the earlier case piles fallacy upon
fallacy and results in an unfortunate license for English courts to
ignore the interests of other members of the Fund whatever may
be the distress they face.14
13
The same principle would apply to the obligation of the issuing bank to the
buyer.
"See Gold, Volume //, pp. 337-40, 348-53.
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The decision of the House of Lords moderates, to some extent,
the narrowness of the interpretation of "exchange contracts" by
running together a series of contractual relationships to arrive at
the conclusion that an exchange contract can be deemed to exist.15
If, however, these relationships can be run together and taken to
constitute an exchange contract, there should be some intellectual
discomfort in taking account of only part of the contract between
buyer and seller when it is combined with other contractual relationships. Even if this process does not cause discomfort, the
question whether the House of Lords was really recognizing the
exchange control regulations of Peru should give concern. It is
possible that Peru's exchange control regulations prohibited the
contract between the buyer and seller as a whole because of the
overinvoicing and not simply that part of the contract represented
by the overinvoicing. The question then would be whether an
English court is entitled to rewrite the exchange control regulations of Peru.16
Royal was able to resist payment of the amount of the letter of
credit in excess of the purchase price on the basis of Article VIII,
Section 2(b) by relying on the contract between the buyer and the
seller. The basic principle accepted by the House of Lords in
relation to letters of credit is that they are autonomous and enforceable, with the consequence that the contract between buyer
and seller cannot be relied on by the confirming bank to resist
payment. Nevertheless, the defense of the seller's fraud departs
15;
On running together related contractual arrangements, the case should be
compared with Southwestern Shipping Corporation v. National City Bank of New
York, 173 N.Y.S. 2d 509 (1958), 178 N.Y.S. 2d 1019 (1958), 190 N.Y.S. 2d 352
(1959), 80 S. Ct. 198,361 U.S. 895 (1959), Gold, Volume I, pp. 97-100,102-108,
and with Sharif v. Azad [1967] 1 Q.B. 605, [1966] 3 W.L.R. 1285, [1966] 3 All
E.R.
785, C.A., Gold, Volume II, pp. 107-16, 158-59 (fn. 48), 266-67.
1
^Tie decision has provoked much comment on both aspects of the case. See,
for example, C.C. Hodgekiss, "Commercial Law Note," Australian Law Journal
(Sydney), Vol. 56 (November 1982), pp. 606-608; J.G. Collier, Case Note,
Cambridge Law Journal, Vol. 42 (April 1983), pp. 49-51; Michael Goldsmith,
Droit etpratique du commerce international/International Trade Law and Practice
(Paris), Vol. 9 (1983), pp. 184-86; Anthony Walker, "American Accord—Third
party fraud and letters of credit," International Financial Law Review (London),
July 1982, pp. 4-6; Stuart Isaacs, "American Accord—English courts and exchange contracts," id., pp. 7-10; Clive M. Schmitthoff, Case Note, Journal of
Business Law (London), July 1982, pp. 319-21; F.A. Mann, "Documentary
Credits and Bretton Woods," Law Quarterly Review (London), Vol. 98 (1982),
pp. 526-32; Guy W. Lewin, "Irrevocable Letters of Credit and Third Party
Fraud: The American Accord," Virginia Journal of International Law (Charlottesville), Vol. 24 (1983), pp. 55-96; David R. Stack, "The Conflicts of Law
in International Letters of Credit," id., pp. 171-200.
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from the concept of the autonomous character of letters of credit.
The defense of Article VIII, Section 2(b) when "a monetary
transaction in disguise" is involved is a second exception, and
should not be objected to as a pioneering departure from the basic
principle.
Finally, the action was brought by a participant in the scheme
to evade Peru's exchange control regulations against a defendant
that was not a participant, but the nonparticipant succeeded in
relying on Article VIII, Section 2(6) as justification for refusing
to pay part of the amount claimed. This result is consistent with
the spirit of the following comment:
.. .Article VIII, Section 2(b) should not be understood as confined to proceedings between the immediate parties to a contract. Nothing in the language of Article VIII, Section 2(b), requires such an interpretation. "Exchange contracts" are to be "unenforceable." Therefore, if judicial relief
would have the effect of enforcing the contract, i.e., seeing to it that the
contract is performed or that a sanction is imposed for nonperformance,
that relief is to be withheld. Nor is there anything in the Fund's authoritative
interpretation of Article VIII, Section 2(b), which lays down a different
rule. It declares that parties cannot get judicial or administrative assistance
for the performance of the contracts declared unenforceable, but it does not
declare that the proceedings to which this rule applies must be between the
parties to the contract. It is certainly sufficient if one party is suing, and this
would include anyone who represents a party.17
ARTICLE VIII, SECTION 2(6) AND PRIVATE INTERNATIONAL LAW

The relationship between Article VIII, Section 2(b} and private
international law is complex. The authoritative interpretation of
the provision the Fund adopted on June 10, 1949 clarified only a
few of the fundamental aspects of the relationship.18 One of those
aspects should have been recognized in American Express International Banking Corporation v. Irvani, which was decided by the
Commercial Court of the Queen's Bench Division of the English
High Court on July 23, 1980.19 The plaintiff requested summary
judgment on its claim against the defendant as one of the guaran17
Gold, Volume I, p. 108. The "exchange contract" was not solely the result
of the scheme to evade Peru's exchange control regulations, because all the other
relationships, including Royal's contractual obligation, were treated by the
House of Lords as part of the "exchange contract."
^Selected Decisions of the International Monetary Fund and Selected Documents, 10th Issue (Washington, April 30, 1983)(hereinafter cited as Selected
Decisions), pp. 233-34.
19
Unreported, but noted in European Law Letter (August 1980), pp. 7-8.
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tors of a loan agreement dated December 27, 1977 under which
U.S. dollars were to be advanced by the lender and repaid by the
borrower. The defendant was a citizen of Iran, residing at the time
of suit in London. He had had substantial assets in Iran, where he
had built up various companies, including the R. Co., which was
incorporated in Iran. The purpose of the loan was to provide
modern equipment for the R. Co.'s factory. The loan was not a
direct one to the R. Co. but was made through a shell company
(G. Co.), which was owned by the defendant and incorporated in
the Federal Republic of Germany.
Repayment of the loan, in installments, and periodic payments
of interest were to be made in New York. According to the loan
agreement, the guarantee of each guarantor was not to be discharged or affected by any circumstances that might constitute a
legal or equitable discharge, other than payment in full by the
borrower or a guarantor. The intention of each guarantor as expressed in the agreement was that "its guarantee is absolute and
unconditional in all circumstances irrespective of the validity, regularity or enforceability of the obligations of the Borrower
"
Under another clause, all parties accepted the jurisdiction of the
Federal courts in the State of New York and in the District of
Columbia and of the courts of the State of New York for the
interpretation and enforcement of the agreement, but nothing in
the agreement was to affect the right of the plaintiff to bring suit
in the Federal Republic of Germany or in any other jurisdiction.
The plaintiff advanced the principal amount, but the G. Co.
failed to make the second payment of interest. Under the default
clause, the whole of the principal became payable at once. The
plaintiff brought the action to recover this amount and interest.
The defendant's first defense was an alleged implied term of the
agreement that only the defendant's assets in Iran were security
for his guarantee, and that the plaintiff would not seek to enforce
the guarantee elsewhere. The defendant stated that he no longer
had access to his assets in Iran. The court decided that it could not
draw the implied term from the facts. The court rejected the
second defense, which was based on some provisions of the U.S.
regulations freezing Iranian assets.
The third defense was that the plaintiff had made the loan
through the G. Co. and not as a direct loan to the R. Co. in order
to avoid the effect of Iranian exchange control regulations. The
court held that the evidence did not support this allegation.
The rejection of these three defenses did not dispose of the case
because the defendant had another string to his bow, Article VIII,
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Section 2(fo). The court doubted that this defense would have
succeeded if the contract had been governed by English law,
because of the decision of the Court of Appeal in the Terruzzi
case. The defendant had argued that his case was distinguishable
because it did not involve a contract for the purchase and sale of
merchandise as in the Terruzzi case. The court viewed the Terruzzi case as equally applicable to a commercial loan provided
that it was not a contract for the exchange of one currency for
another. The court held that it was unnecessary to go further
because the contract was governed by New York law and not
English law. No case had been produced to show that New York
law would refuse to regard the contract as an exchange contract
that fell within the scope of Article VIII, Section 2(6). The point
had been touched on in the Banco do Brasil case,20 but though the
majority undoubtedly favored the narrow construction as in the
Terruzzi case, the point had been left open.
The court recognized, however, with "considerable suspicion"
that there was the possibility of an argument on this point of law.
One reason for suspicion was the doubt whether there were relevant exchange control regulations in Iran at the material time. The
court concluded that there was "just sufficient in ... the Bretton
Woods point" to prevent judgment forthwith for the sum claimed.
The court decided to give leave to defend on strict conditions as
to the security to be provided by the defendant, notwithstanding
the fact that the defense was "shadowy in the extreme."
An interesting feature of the case is the relationship between
Article VIII, Section 2(b) and the private international law of the
forum that is implied in the court's attitude. The decision turned
on the conclusion that the law governing the contract under the
private international law of the forum was the law of New York,
and that for this reason the court had to defer to New York on the
meaning of "exchange contracts" in Article VIII, Section 2(6).
The Fund's interpretation of the provision, however, declares that
exchange contracts
will be treated as unenforceable notwithstanding that under the private
international law of the forum, the law under which the foreign exchange
control regulations are maintained or imposed is not the law which governs
the exchange contract or its performance.21
20

Banco do Brasil, S.A. v. A.C. Israel Commodity Co. Inc., 216 N.Y.S. 2d 669
(1961), 2 N.Y. 2d 371, 190 N.E. 2d 235, 239 N.Y.S. 2d 872 (1963), 376 U.S. 906,
84 S. Ct. 657 (1964). Gold, Volume I, pp. 135-39; Volume II, pp. 22-27,
197-202.
2l
Selected Decisions, p. 234.
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According to this passage in the Fund's interpretation, the court
could not have refused to declare the contract unenforceable on
the ground that the exchange control regulations were imposed by
Iran and not New York. The passage, however, does not deal with
the question whether the court should look to the governing law,
New York law, to determine whether or how Article VIII, Section 2(b) would be applied under that law.
Nevertheless, the English court should have determined
whether Article VIII, Section 2(b} applied in the circumstances of
the case, and as part of this determination should have applied its
own understanding of the meaning of exchange contracts. To take
another view implies acceptance of the propriety of more than one
interpretation among contracting states of a provision in a multilateral treaty. The proposition advanced here is that Article VIII,
Section 2(b) excludes the application of the private international
law of the forum in order to ensure that the policy of the provision
will not be rendered ineffective. The risk of defeating the policy
of the provision becomes apparent if it is assumed that the governing law is the law of a nonmember, which is not bound to apply
Article VIII, Section 2(b).
Another interesting feature of the case is that the court did not
preclude the possibility that it might have to recognize the effect
of Iran's exchange control regulations in deciding whether Article VIII, Section 2(b) applied even though the parties had tried by
their contract to exclude the effect of exchange control regulations. Judge Meyer, in his dissenting opinion in the Weston case,
which is discussed below, makes it explicit that private parties
cannot prevent the application of Article VIII, Section 2(6) either
by express exclusion of the effect of exchange restrictions or by
their choice of the law governing their contract.22 Private parties
should not be allowed to defeat the public policy of the provision.
A court would not allow private parties to contract out of the
exchange control regulations of the lex fori.23 The court should
conclude that Article VIII, Section 2(6), when applicable, requires that courts shall pay similar respect to the public policy of
other members as expressed in their exchange control regulations.
22

The lower court in Weston Banking Corporation v. Turkiye Garanti Bankasi
A.S., 446 N.Y. 2d 67, p. 69, took a different view.
^See La Semaine Juridiaue (Paris), Vol. 57, No. 39 (September 28,1983), case
20045 (Socittt civile immobilize 'Les Jardins de Grimaua and another v. Societt
d'Etudes Juridique Fiscales et Financitres).
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ARTICLE VIII, SECTION 2(6) AND BURDEN OF PROOF

The allocation of the burden of proving that Article VIII, Section 2(b) does or does not apply can determine the outcome of
proceedings. A related problem is whether the court itself can
assume the burden.
New York courts
In Libra Bank Ltd. et al. v. Banco Nacional de Costa Rica
S.A.,24 the eight plaintiffs brought an action to recover their share
of outstanding principal amounts, together with interest, of a loan
of US$ 40 million made by 16 banks to the defendant bank, which
was wholly owned by the Government of Costa Rica. The action
was on promissory notes issued in connection with the loan. The
plaintiffs moved for summary judgment under the Federal Rules
of Civil Procedure of the United States and for an order compelling the defendant to return to the jurisdiction and deposit $2.5
million with the Clerk of the Court as partial security for any
judgment entered for the plaintiffs. The defendant asserted that
it was barred from repayment by an act of the Costa Rican Government and that the doctrine of the Act of State bound the court
to reject the relief for which the plaintiffs had moved. The United
States District Court for the Southern District of New York held25
that the doctrine applies to confiscation only if the property the
foreign legislator purports to confiscate is within the legislator's
territory, but on the facts of this case the plaintiffs' right to repayment was situated in New York. The court granted the plaintiffs'
motion for summary judgment on the loan agreement, but the
motion for an order compelling the defendant to return assets to
the jurisdiction was denied.
The court's opinion and order were delivered on July 11, 1983,
and judgment in accordance with them was to be entered not later
than July 15, 1983. On that last day, the defendant moved to
reargue the motion on the basis of Article VIII, Section 2(6). The
court refused the new motion for the reasons set forth below.
24

Libra Bank Limited, Libra International Bank, S.A., Banco de la Provinda
de Buenos Aires, Banco Espirito Santo e Comercial de Lisboa, Banco de Vizcaya,
S.A., Banque Internationale a Luxembourg, S.A., Banque Rothschild, and the
National Bank of Washington v. Banco Nacional de Costa Rica, S.A., 570
F. 25Supp. 870, 896 (U.S. Dist. Ct., S.D.N.Y., July 6 and August 12, 1983).
Id., 570 F. Supp. 870 (U.S. Dist. Ct., S.D.N.Y., July 6,1983); See David R.
Lindskog, "Act of state or act of desperation," International Financial Law
Review (London), December 1983, pp. 4-8.
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(i) The court noted the broad and the narrow view of the meaning of "exchange contracts," and preferred the narrow view on the
basis of consistent U.S. jurisprudence. The court quoted a passage from the opinion of the majority in the New York Court of
Appeals in the Banco do Brazil case.26 That opinion, however,
confuses the expressions "exchange contracts" and "involve the
currency" in Article VIII, Section 2(b). The majority held that
"exchange contracts" could not be interpreted to mean contracts
that affect a country's "exchange resources" because the provision refers to the involvement of a country's "currency." This
confusion would not arise if "exchange contracts" were understood to be contracts that affect the balance of payments of a
country while the words "involve the currency" point to the country whose balance of payments, and therefore its currency, is
affected.27
On the narrow view endorsed by the court in the Libra Bank
case, an international loan is not an exchange contract, which was
the view of the English court also in the American Express case
discussed above. The New York court seems to have emphasized
the fact that repayment was to be made in New York in U.S.
dollars, the currency that had been advanced.28 If the currency of
repayment were to be, or might be, a different currency, the court
would be faced with the embarrassment of making a rational
distinction between such a loan arrangement and contracts for the
exchange of one currency against another, particularly if a contract were for a future exchange.
(ii) The court stated that, even if the loan agreement was assumed to be an exchange contract, the defendant had submitted
no authority for the view that a contract, valid and enforceable
when made, may be rendered unenforceable by exchange control
26
See
27

footnote 20.
The court in the Libra Bank case (see footnote 24) relied on some of the
Cuban insurance cases (Gold, Volume //, pp. 43-94). In the cases in which the
courts refused to recognize the relevance of Cuba's exchange controls, payments
by the defendants to the plaintiffs would not have affected Cuba's balance of
payments because of changes in circumstances between the dates of the contracts
of insurance and the dates of judicial proceedings in courts in the United States.
^"The court declines to depart from the interpretation of exchange contracts
consistently propounded by the courts that have directly addressed the issue. The
court holds that a contract to borrow United States currency, which requires
repayment in United States currency, and which designates New York as the
situs of repayment, is not an exchange contract within the meaning of Article VIII, section 2(b). The Bretton Woods Agreement is therefore inapplicable
to this case." (570 F. Supp. 900)
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regulations adopted subsequently. The court cited dicta from
opinions in some of the Cuban insurance cases,29 but in those
cases the subsequent events that made Article VIII, Section 2(6)
inapplicable were the departure of plaintiffs from Cuba and the
withdrawal of Cuba from the Fund. The balance of payments of
Cuba would be affected no longer by payments under the contracts to the plaintiffs by nonresident defendants notwithstanding
the apparent reach of the exchange control regulations, and Cuba
as a nonmember of the Fund had ceased to be entitled to the
protection of Article VIII, Section 2(6). The logic of holding that
events subsequent to entry into a contract are irrelevant would
mean that withdrawal from the Fund was irrelevant. On this basis,
an exchange contract, however defined, that was unenforceable
under Article VIII, Section 2(6) when made would continue to be
unenforceable notwithstanding the withdrawal of the legislating
member from the Fund. The result would be inconsistent with the
clear intent of the Articles to deny the benefits of the Articles to
nonmembers.30 The refusal to apply Article VIII, Section 2(6) to
exchange control regulations that affect executory contracts in
existence when the regulations are imposed would ignore the
economic difficulties that make the regulations necessary.31
(iii) The court cited the view of a distinguished English author
that Article VIII, Section 2(6) provides for the original ineffectiveness of an exchange contract, but does not affect a contract
that becomes contrary to exchange control regulations after the
contract is entered into.32 The view that unenforceability means
original ineffectiveness has been rejected by the courts,33 most
recently by the English House of Lords in the Glass Fibres case
discussed above,34 but the court in the Libra Bank case did not
take notice of this development.
29

See footnote 27.
^See, for example, Article XI.
31
For a discussion of the necessity for the immediate effect of exchange controls on existing executory contracts, see Jean-Paul Chaumeton, La Semaine
Juridique (Paris), Vol. 56 (October 6,1982), in commenting on 19856, a case in
which Article VIII, Section 2(b) was not involved.
32
F.A. Mann, The Legal Aspect of Money, 4th ed. (Oxford: Clarendon Press,
1982) (hereinafter cited as Mann, Legal Aspect), pp. 377, 379.
33
Sharif v. Azad [1966] 3 W.L.R. 1285; Federal Supreme Court of Federal
Republic of Germany, Decision of April 12,1970, Neue Juristische Wochenschrift (Munich), Vol. 23 (August 20, 1970), pp. 1507-1508 (Gold, Volume //,
p. 144). See also Gold, Volume /, pp. 60-66.
^United City Merchants (Investments) Ltd. et al. v. Royal Bank of Canada et
al. [1982] 2 W.L.R. 1039; [1982] 2 All E.R. 720.
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(iv) The defendant had not demonstrated that the exchange
control regulations of Costa Rica on which he relied were "maintained or imposed consistently" with the Articles. The defendant
had merely asserted that the regulations were consistent with the
Articles because they fulfilled the express purposes of the Articles
to promote exchange stability and to maintain orderly [exchange]
arrangements among members of the Fund.
The court cited the opinion of the present author that the burden of proving consistency should be on the defendant that makes
this assertion, and that the only safe procedure is to seek the
advice of the Fund.35 The court concluded that a simple assertion
of consistency was inadequate because of the various provisions
that deal with consistency (Article VIII, Section 2(0); Article VII,
Section 3(£); Article XIV, Section 2; Article XXX (d)). The distinction between payments and transfers for current international
transactions and capital transfers was particularly important for
determining the consistency of exchange control regulations with
the Articles, but the defendant had not demonstrated how the
payments in issue were classified under the Articles. The court
refused to alter its previous ruling and denied the motion to
reargue.
The court's approach to the burden of proof was that the defendant should prove consistency with the Articles because the
defense of Article VIII, Section 2(b) rested on the assertion of
consistency. The court was not willing to make a presumption of
consistency (omnia praeswnuntur rite et solenniter esse acta).36
That presumption would have imposed the burden of proving
inconsistency on the plaintiff. In the Terruzzi case, the lower court
was willing to presume consistency:
An English court should not assume without evidence, of which there is
none in the present case, that the Italian authorities administer their exchange control regulations in a sense contrary to the obligations of Italy as
a member of the I.M.F. In the absence of such evidence, and in relation to
legislation of a kind which is internationally fairly commonplace in this field,
it seems to me that a court of a member state should not assume without
evidence that such legislation is not "maintained or imposed consistently
with the I.M.F. agreement."37

In Weston Banking Corporation v. Turkiye Garanti Bankasi
A.S., decided by the New York Court of Appeals on Novem35
Gold, Volume II, pp. 334, 358.
36
All acts are presumed to have been
37

done rightly and properly.
[1976] 1 Q.B., p. 696; Gold, Volume //, p. 205.
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her 16, 1982,38 the plaintiff, a Panamanian bank, brought this
action in New York against a Turkish bank on a promissory note
that evidenced a loan and designated New York as the jurisdiction
for the resolution of disputes. The note, which was signed in
Istanbul, bound the defendant to pay a principal sum in Swiss
francs, plus interest, at the offices of a New York bank by means
of a cable transfer to Switzerland in lawful currency of Switzerland. According to the loan contract, payments were to be made
clear of all restrictions of whatsoever character imposed by the
Republic of Turkey that were not within the scope of bilateral or
multilateral payments or clearing agreements existing at the time
of payment.
The note stated that it was issued under Communique 164 of the
Turkish Ministry of Finance, amending an earlier decree. The
communique permitted banks in Turkey to open convertible lira
deposit accounts (CTLDs) when a bank obtained foreign currency
by borrowing or by accepting deposits. The bank transferred the
foreign currency obtained in either way to the central bank in
return for Turkish lira. The central bank provided the foreign
currency necessary for repayment of a loan or withdrawal of a
deposit and gave the Turkish bank a guarantee against fluctuations in the exchange rate of the lira. The defendant had borrowed the Swiss francs from the plaintiff and had established a
CTLD. In July 1979, the defendant refused to repay the principal
amount on the ground that Turkish banking regulations then in
force and adopted after the date of the note prevented repayment
in Swiss francs and permitted only repayment in lira.
The plaintiff moved for the summary judgment that was available under New York law on the basis of an instrument calling
only for the payment of money. The defendant moved for dismissal of the motion, relying on various defenses, including the
Act of State doctrine and the Fund's Articles. The court of first
instance denied both motions. The Appellate Division granted
the plaintiffs motion,40 holding, on the defense citing Article VIII, Section 2(6), that the note did not involve any use of
Turkish currency in violation of Turkish law.
On further appeal, by the defendant, the Court of Appeals
38

456 N.Y.S. 2d 684.
See Joseph Gold, SDRs, Currencies, and Gold: Fourth Survey of New Legal
Developments, IMF Pamphlet Series, No. 33 (Washington: International Monetary Fund, 1980), p. 68.
^86 A.D. 2d 511, 446 N.Y.S. 2d 67.
39
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held, by a majority of six to one, that the Act of State doctrine
required courts in the United States to refrain from inquiring into
the validity of the acts of a foreign government within its own
territory.41 The court referred to an earlier case in which it had
decided that the doctrine did not apply when the debt sought to
be enforced was not located within the territory of the state whose
acts were said to be dispositive, because that state had no power
to enforce or collect the debt.42 The court held that, in the case
before it, the doctrine did not apply because the debt was equally
capable of being enforced against the defendant's assets in New
York and in Turkey. The state of Turkey would have no power to
enforce collection of a judgment delivered in New York.
The court then took up what it described as the question
whether or not it was the policy of New York to give extraterritorial effect to the Turkish regulations. The defendant had
provided the court with translated and certified copies of all pertinent Turkish laws. The court concluded on a reading of the
regulations that there was "no per se ban"43 imposed on Turkish
banks that prevented them from paying with foreign currency the
kind of promissory note on which the plaintiff was suing. The
regulations did not bar payment but established a program under
which CTLDs could be restructured through the central bank.
The plaintiff denied that it had agreed to have its note included in
the program. The defendant had made no assertion and offered
no proof to contest this denial. The court concluded that there was
nothing to show that the regulations applied to the note in issue.
Therefore, no case was made for considering the policy of
New York if extraterritorial effect had been intended for the
regulations.44
The court held that the same failure of proof affected the de41
For a case involving exchange control regulations (of Cuba) in which the New
York Court of Appeals held that the doctrine of the Act of State applied, see
French v. Banco Nacional de Cuba, 295 N.Y.S. 2d 433, 23 N.Y. 2d 46 (1968)
(discussed in Gold, Volume II, pp. 131-39).
42
J. Zeevi and Sons, Ltd. et al. v. Grindlay's Bank (Uganda) Limited, 37 N.Y.
2d 220, 371 N.Y.S. 2d 892, 333 N.E. 2d 168, cert. den. 423 U.S. 866, 96 S.Ct.
126. On the issue involving the Articles in that case, see Gold, Volume II,
pp. 219-21.
43
456 N.Y.S. 2d, p. 688.
44
The court did not consider whether the claim was for the purpose of transferring capital or for payment in respect of a current transaction. Article XXX(d)
includes within the definition of payments for current transactions "(2) payments
due as interest on loans..." and "(3) payments of moderate amount for amortization of loans
" The claim was for repayment of the full debt. The difference
between an apparent capital transfer and a possible payment for a current
transaction may have affected the outcome in the two awards of the arbitral
tribunal that are discussed later in this article.
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fendant's argument based on the Articles. The court quoted Article I(iv), which declares that a purpose of the Fund is to assist in
the establishment of a multilateral system of payments in respect
of current transactions between members and in the elimination
of foreign exchange restrictions that hamper the growth of world
trade. The court also quoted the first sentence of Article VIII,
Section 2(b) and then commented as follows:
This article renders unenforceable any agreement involving the currency of
a member State which is contrary to "that member's" currency control
regulations. The promissory note involved here obligated the defendant to
repay the plaintiff the principal sum loaned in Swiss francs and not Turkish
lira.
[2] Were the currency regulations to ban payment in foreign currencies
when at CTLD was liquidated, a different case would have been presented.
In this case, however, the regulation merely permits a Turkish bank to
restructure the debt. As we previously stated, there is no proof, in this
record, that if the debt were not restructured, the bank would be barred
from repaying the plaintiff in Swiss francs as required by the terms of the
note. Therefore, although we recognize the validity of the Bretton Woods
Agreement and its potential controlling effect over international currency
transactions, on the record before us, we do not find it to be applicable.

The opinion of the majority was based on its reading of the
regulations cited by the defendant and the defendant's failure to
prove that they prevented payment by it. Therefore, the discussion of Article VIII, Section 2(6) is obiter. Nevertheless, it is
interesting that the court did not endorse the narrow view that
"exchange contracts" are contracts for the exchange of one currency for another. The loan in this case was of Swiss francs and to
be repaid in Swiss francs, and, if the regulations had banned
repayment in Swiss francs, "a different case would have been
presented."46 This statement was not reconciled, however, with
the court's apparent disposition to regard the currency "involved"
for the purpose of Article VIII, Section 2(b) as the currency of
payment and not the currency of the member whose balance of
payments would be affected by payment.
Judge Meyer delivered a detailed dissenting opinion. In 1953,
when he was a practitioner, he wrote one of the pioneering essays
on Article VIII, Section 2(6). The essay is still an outstanding
contribution to the discussion of the provision.47 He prefaced his
45

456 N.Y.S. 2d, p. 689.
"Ibid.
47
Bernard S. Meyer, "Recognition of Exchange Controls After the International Monetary Agreement, Yale Law Journal (New Haven), Vol. 62 (May
1953), pp. 867-910.
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opinion with the reflection that the applicability of Article VIII,
Section 2(b) presents a question of Federal and not State law, so
that the correctness of the court's determination was subject to
further review by the Supreme Court of the United States.
If Article VIII, Section 2(b) applied, neither the Act of State
doctrine48 nor the intention of the parties to remain free from
Turkish exchange control regulation was relevant, said Judge
Meyer. He cited a provision of the New York law of procedure
according to which "every court may take judicial notice without
request o f . . . the laws of foreign countries" and which requires
that "judicial notice shall be taken of matters specified in this
subdivision if a party requests it, furnishes the court sufficient
information to enable it to comply with the request, and has given
each adverse party notice of his intention to request it."
He concluded that the court was bound to take judicial notice,
not only of Communique 164, but of all Turkish orders and decrees produced by the defendant in support of its affidavit, and
that taken as a whole they did establish an exchange control
regulation within the meaning of Article VIII, Section 2(6). These
legal documents satisfied Judge Meyer that Turkish law forbade
the payment of Swiss francs under the note. The plaintiff had
submitted no documents or opinions concerning Turkish law that
supported a different conclusion. The burden of proof, it will be
noted, was a decisive consideration for both the majority and the
minority.
The question then, said Judge Meyer, was whether the note was
unenforceable under Article VIII, Section 2(6). To reach this
conclusion, it was necessary to show that: (1) payment was
contrary to a Turkish exchange control regulation; (2) the regulation was maintained consistently with the Articles; (3) the currency of Turkey was involved; and (4) the note was an "exchange
contract."
The documents produced by the defendant satisfied Judge
Meyer not only that there was a relevant exchange control regulation but also that it prohibited payment in Swiss francs. The
plaintiff had cited Article VIII, Section 2(a) and Article IV, Section l(iii) of the present Articles to support the proposition that
the regulation was not consistent with the Articles. Judge Meyer's
48

For the view that the defense of Article VIII, Section 2(b) takes precedence
over the defense of the Act of State, see John Williams, "Act or State and
Transnational Monetary Obligations," International Practitioner's Notebook
(New York), No. 24 (1983), pp. 2-4.
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response was that the plaintiff had overlooked Article XIV, Section 2, under which a member may maintain and adapt restrictions
on payments and transfers for current international transactions
that were in effect when a member entered the Fund.49 Even if the
restriction was not authorized by Article XIV, Section 2, the plaintiff had failed to present anything to suggest that the restriction
had not been approved by the Fund. The crucial issue raised
by Judge Meyer's analysis is whether, when Article VIII, Section 2(6) is in issue, the plaintiff who makes a claim notwithstanding the existence of exchange control regulations must support his
claim by showing in the first instance that the regulations are
inconsistent with the Articles or whether the defendant must support his defense by proving in the first instance that the regulations are consistent with the Articles.
Judge Meyer was willing to infer that the relevant regulation
was consistent with the Articles. In effect, therefore, the burden
on the defendant in the first instance was discharged, so that the
burden was shifted to the plaintiff, in the second instance as it
were, of proving inconsistency with the Articles in order to rebut
the defense. The reasons that induced Judge Meyer to draw the
inference that favored the defendant seem not to have been advanced by the defendant. The major reason was the absence of
action by the Fund against Turkey on the basis of the regulation
that was comparable to the action taken by the Fund against
Czechoslovakia in 1954 declaring it ineligible to use the Fund's
resources and compelling it to withdraw from the Fund. The other
reason was that the plaintiff had not availed itself of the Fund's
offer, in its interpretation of June 10, 1949, to advise whether
particular exchange control regulations
are maintained or imposed consistently with the Articles.50 These reasons support an
inference that is close to the presumption of consistency with the
Articles that has been discussed above in connection with the
Libra Bank case.
49
Judge Meyer drew attention also to Article XIV, Section 4, under which the
Fund can make representations to a member that it should withdraw restrictions
and can compel withdrawal if the member persists in maintaining the restrictions.
An issue of interpretation arises in connection with withdrawal. The reference
should be to Article XIV, Section 3 of the present Articles. That provision refers
to "Article XXVI, Section 2(«)" and not to "Article XXVI, Section 2." Section 2(0) provides for ineligibility to use the Fund's resources. The issue is
whether ineligibility under Section 2(a) can lead in all cases to action by the Fund
under Section 2(b), which provides for compulsory withdrawal from membership in the Fund.
50

Selected Decisions, p. 234.
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The Fund's law on exchange control is complex, and its practice, whether in granting or withholding approval when required
and its resort to or forbearance from "sanctions,"51 cannot be
gleaned from the text of the Articles. The only safe course on the
issue of consistency with the Articles is indeed to request the
advice of the Fund. The question then is whether the plaintiff or
the defendant should make the request because the court will hold
that the burden of proof is on him. Judge Meyer's position, however, shows that the court might infer consistency even though the
defendant has not proved it.
The question also arises whether the court should address the
Fund with a request for advice, if the court is authorized to make
the approach under its procedures, in a case in which neither party
has proved consistency or inconsistency with the Articles.52 Courts
that have held that they must declare a contract unenforceable
when Article VIII, Section 2(6) applies even though the provision
has not been relied on as a defense53 may be taking the burden of
proof on themselves, and they will be in a serious predicament if
they do not apply to the Fund for advice.
A court could raise the issue of Article VIII, Section 2(6),
though not raised by a party, without disturbing the allocation of
the burden of proof between the parties, and could leave it to the
appropriate party to discharge the burden placed on it.54 The
court might hold that the contract was not unenforceable if the
defendant had failed to prove the consistency of exchange control
regulations with the Articles and if under the court's procedures
the defendant had lost the opportunity to adduce further proof.
Such a result would be unfortunate if the exchange control regulations were consistent with the Articles. It would be pointless for
the court to raise the issue of Article VIII, Section 2(6) in order
to respect an international obligation and then to dismiss the issue
for lack of proof. The solution might be a presumption of consis51

Joseph Gold, Legal and Institutional Aspects of the International Monetary
System: Selected Essays (Washington: International Monetary Fund, 1979),
pp.52 148-216.
Gold, Volume II, pp. 116-20. The Regional Court of Hamburg, Division 12
for Commercial Matters, approached the Fund in October 1979, through the
Embassy of the Federal Republic of Germany in Washington, D.C., with a
request for advice on whether pertain exchange control regulations of Ethiopia
in 53issue in Domex S.A. v. Schluter & Maack were consistent with the Articles.
Gold, Volume II, p. 261.
54
Gold, Volume II, pp. 144, 259-60. See also United City Merchants (Investments) Ltd. etal v. Royal Bank of Canada et al. [1982] 2 W.L.R., p. 1050; [1982]
2AllE.R.,p. 729.
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tency with the Articles, for which there is support in the Terruzzi
case.
Judge Meyer rejected the view that the currency of Turkey was
not involved because the note was payable in New York in Swiss
francs. The note recited that it was issued under Communique 164, the title of which was "Communique on Decree No. 17
Regarding Protection of the Value of Turkish Currency." The
plaintiffs deposit order to its Swiss bank recognized that in accordance with Turkey's regulations the Swiss francs would have
to be surrendered to the central bank of Turkey. Judge Meyer
explained the involvement of a currency in these terms:
"Involve" carries such connotations as "entangle", "implicate", "embroil",
"connect" and "affect". Because the first sentence of article VIII (§2,
subd. [b]) is to protect the limited controls which the agreement permits by
reversing the private law doctrines under which such controls had previously
been largely circumvented by the courts, involvement of the currency should
be read in terms of the interests of the country whose regulation is in issue
rather than of the parties.55

A more difficult problem, said Judge Meyer, was whether the
note was an exchange contract. He was not persuaded by the
narrow views favored in the Zeevi56 and Banco do Brasil57 cases.
Judge Meyer pointed out that the narrow views were not supported by other cases decided by courts in the United States and
in other countries or by commentators.
Although there are contrary views the majority view reads "exchange contracts" as used in the agreement, in light of the legislative history of the
provision, broadly enough to encompass a transaction based in contract
which involves exchange or affects the balance of payments or exchange
resources of a member nation.58

If the decision of the majority is understood to go beyond
questions of the burden of proof in relation to Article VIII, Section 2(b) and to preclude the views of Judge Meyer on the elements of the provision, the consequences could be damaging to
the economies of members. The following passage from a comryient on the decision illustrates the dangers:
Weston suggests that one consideration may be to make the notes evidencing
obligations payable (1) in the United States and (2) in a currency other than
that of the borrower. Following the restrictive reading of the court of ap55
456
56

N.Y.S. 2d, p. 692.
See footnote 42.
footnote 20.
456 N.Y.S. 2d, p. 693.

57
See
58
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peals in Weston, such an obligation would not be within the meaning of
Article VIII of the Bretton Woods Agreement. Thus, if a note between two
non-U.S. parties is payable in the United States in a foreign currency and
the payor has consented to the jurisdiction of New York courts then it
appears that a subsequent exchange control restriction in the payor's home
country will not be an event so as to enable the payor to raise the Act of
State doctrine or the Bretton Woods Agreement as a defense to payment in
the designated currency.59

A striking aspect of the case is that the exchange control regulations were adopted after the contract was entered into, but there
is no suggestion in the opinion of the Court of Appeals that for this
reason they had no effect under Article VIII, Section 2(6). This
conclusion is compatible with the view that the policy of the
provision requires the court to look at the current facts and not the
facts at the date when the contract was made.60 The proposition
is stated succinctly by an author who discusses the choice of forum
and of governing law as techniques to insulate a contract from
changes in the law of the borrower's country, but notes that these
techniques will not prevail against the effect of Article VIII, Section 2(b):
The object was to establish universal recognition of exchange controls legitimately instituted in the national interest in accordance with IMF canons.
The result of this article is that the subsequent imposition by an IMF
member of exchange controls consistent with the IMF agreement is to be
recognized by the courts of fund member countries in the case of exchange
contracts. A hard-pressed state could therefore introduce exchange controls
to postpone its foreign debt load and thereby override the insulation of the
external governing law.61
59

Robert E. Bostrom, "Enforcement of Foreign Exchange Regulations," International
^national Practitioner's Notebook (New York), No. 22 (1983), pp. 6-8, at p. 8.
^Gold, Volume I, pp. 62-66, 77-78; Volume II, pp. 16-17, 88, 140-43,
150-53,160, 262, 276-77, 298, 355. Mann, Legal Aspect, has advanced the view
that a contract not contrary to exchange control regulations when entered into
is not affected by the provision if the contract is contrary to regulations when
performance is sought, but that a contract originally unenforceable can later
oecome enforceable if the circumstances have changed (p. 379). The explanation
offered is that in the latter case there is no longer "any need or legislative
rationale for construing the provision so as to maintain a consequence not
required by the law of the member State concerned." This explanation is unsatisfactory because the member's concern induces it to control the performance
of executory contracts by regulations adopted after the contracts were made.
The test of the balance of payments applies to both cases, because the balance
of payments is the concern of both the Fund and the legislating member.
Philip R. Wood, "External governing law—either a fortress or a paperhouse," International Financial Law Review (London), July 1982, pp. 11-14, at
p. 13. See also the arbitral tribunal's statement of the argument of counsel as
cited in Congimex Companhia Geral de Comercio Importadora e Exportadora,
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Arbitral tribunal
Mark Dallal v. Islamic Republic of Iran, Bank Mellat (formerly
International Bank of Iran), decided by Chamber One of the
Iran-United States Claims Tribunal on June 10,1983,62 is another
proceeding that involved the issue of the burden of proof, but in
this proceeding the tribunal held, by a majority of two to one, that
the claimant bore the burden and had not discharged it. The
claimant Dallal contended that in January 1979 he received and
was the lawful holder of two checks drawn in U.S. dollars by the
International Bank of Iran (IBI) on Chase Manhattan Bank,
N.A., New York, payable to DallaPs account at the Chemical
Bank of New York. Dallal contended that these checks had been
dishonored, and he claimed the face amount together with interest and costs. The checks had been returned to Dallal because of
insufficient funds in IBFs account with Chase. The respondents
raised a number of defenses, one of which was that the issuance
of the checks by IBI had been prohibited by a binding circular
dated November 14,1978 of Bank Markazi Iran, the central bank
of Iran. As a result of this prohibition, the respondents considered
the checks to be null and void. The respondents further alleged
that issuance of the checks was part of a fraudulent operation
designed to circumvent Iran's currency regulations.
Dallal denied that the checks violated any valid circular and
argued that a bank should not be permitted to avail itself of its
breach of "internal regulations" if issuance of the checks was a
breach. He argued also that the law of New York governed payment and entitled him to recover.
The circular cited by the respondents specified the purposes,
other than payment for imports, for which Iranian banks were
S.A.R.L. v. Tradax Export S.A. [1981] 2 Lloyd's Rep. 687 (Queen's Bench
Division (Commercial Court), England, June 11, 1981): "Mr. Buckley recognized that by a decision of the Court of Appeal binding on me supervening
illegality is only a defence if (1) it arises by the proper law of the contract, or (2)
it arises by the law of the place of performance. In the case of exchange contracts, there is a third category by virtue of the Bretton Woods Order in Council.
That is not said to be relevant here."
62
Case No. 149, Chamber One, Award No. 53-149-1. Iranian Assets Litigation
Reporter (Edgemont, Pennsylvania), July 1, 1983 (hereinafter cited as IAL
Reporter), p. 6819. For articles on the tribunal, see Robert B. von Mehren, "The
Iran-U.S.A. Arbitral Tribunal," American Journal of Comparative Law (Berkeley, California), Vol. 31 (Fall 1983), pp. 713-30; and David P. Steward and
Laura B. Sherman, "Developments at the Iran-United States Claims Tribunal,"
Virginia Journal of International Law (Charlottesville), Vol. 24 (Fall 1983),
pp. 1-53.
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allowed to sell foreign exchange subject to prior approval by Bank
Markazi. One of the purposes was payment for services. Dallal
claimed that the checks were payable by an alleged Iranian company as compensation in the nature of "finder's fees" or "commissions" for services that he had performed. The identity of the
person who had arranged for the drawing of the checks was obscure. None of the parties alleged that the Bank Markazi had
approved the monetary transaction that was in issue.
The tribunal noted that as both Iran and the United States were
members of the Fund, it was of interest to take account of the
provisions of the Articles, among which the basic provision in this
case was Article VIII, Section 2(b). The tribunal noted also that
the regulations had been reported to the Fund and were reflected
in the Fund's "Annual Report" for 1979, which probably was a
reference to the Fund's 1979 Annual Report on Exchange Arrangements and Exchange Restrictions. 63
The Tribunal concludes that these regulations at least in so far as they apply
to mere capital transfers under Article VI Section 3 of the IMF Agreement
are valid currency regulations within the meaning of Article VIII, Section 2(b) of that Agreement.
The Claimant has not even contended, [sic] that these currency regulations
are inconsistent with the IMF Agreement.64

The tribunal then quoted most of the text of the formal interpretation, of June 10, 1949, of some aspects of Article VIII, Section 2(b).65
The interpretation, continued the tribunal, made the law applicable to the contract and its performance (under private international law) irrelevant for the purpose of honoring the obligation
imposed by Article VIII, Section 2(b). A court or administrative
authority has the right and duty to refuse enforcement of a contract in accordance with the provision. If the tribunal were to
permit Dallal to recover, it would be enforcing the exchange
contract.
Such an award would in practice circumvent the currency regulations which,
if valid, both Iran and the United States as well as all other member States
63

(Washington, 1979). The report contains information on the trade and payments aspects of a member's restrictive system, as well as on the member's
exchange arrangements. Publication of this information is neutral on the question whether the restrictions on payments and transfers applied by a member are
consistent with the Articles.
"IAL
Reporter,, p. 6821.
65
See footnote 118.
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of the IMF are obliged to respect. Strong reasons suggest that also
international tribunals should respect the relevant provisions in the IMF
Agreement.66

The phrase "if valid" seems to mean if consistent with the
Articles, in accordance with one of the conditions for the application of Article VIII, Section 2(&), but the provision would not
apply to proceedings in the courts of Iran involving the exchange
control regulations of Iran. Iranian courts apply Iranian regulations whether consistent with the Articles or not.
It is interesting to reflect on what the tribunal thought might be
the exchange contract in this case. It might have been the contract
between IBI and an alleged third entity under which IBI would
provide U.S. dollars to Dallal in return for Iranian rials paid to
IBI by the third entity. Alternatively, the exchange contract might
have been a contract between Dallal and the alleged third entity
for a payment to Dallal that might have been for services rendered
by him. Whether Dallal was to be paid for any such services in
rials or dollars was not shown in evidence. On the first hypothesis,
Dallal was not a party to the exchange contract but was a party to
the proceedings. On the second hypothesis, Dallal was a party to
the exchange contract, while the alleged third entity was not a
party to the proceedings.
The tribunal concentrated not on this aspect of the case but on
the question of "the character of the underlying transaction," that
is to say the transaction that gave rise to the checks drawn in favor
of Dallal. The majority held that if the true character was, as
contended by the respondents, simply an exchange of currencies
and transfer to the United States of the U.S. dollars obtained by
the exchange, there was no doubt that the transaction was a capital transfer within the meaning of Article VI, Section 3 and
authorized by that provision. The tribunal seems to have presumed from DallaPs silence that prima facie the underlying transaction was contrary to Iran's exchange control regulations as asserted by the respondents. No satisfactory evidence was submitted
**IAL Reporter, p. 6822. The tribunal, in using the phrase "should respect,"
may or may not have meant "must respect." Article VIII, Section 2(b) imposes
an obligation on members. Article V of the Claims Settlement Declaration
provides that: "The Tribunal shall decide all cases on the basis of respect for law,
applying such choice of law rules and principles of commercial and international
law as the Tribunal determines to be applicable, taking into account relevant
usages of the trade, contract provisions and changed circumstances." See "Article VIII, Section 2(6), Governments, Private Parties, and Arbitration," Appendix D in Gold, Volume II, pp. 462-64.
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by the respondents or by Dallal that would have clarified for the
tribunal the character of the underlying transaction either as a
disguised capital transfer or as a payment for services rendered. In
such circumstances of doubt, the tribunal held that the parties to
the underlying transaction were in a position to provide information that would resolve the doubt. The tribunal concluded that, as
Dallal had not provided this information, it would have to assume
that the checks were issued as part of a capital transfer, and that
an award could not be made in favor of Dallal. The tribunal
looked to him to clarify the character of the underlying transaction
because he was a party to it, while the respondents were not.
It is not clear what the tribunal thought about the burden of
proving the status of the exchange control regulations under the
Articles if the character of the underlying transaction had been
proved. Would the tribunal have held that the claimant in presenting his claim had to prove the inconsistency of the regulations
with the Articles or that the claimant could simply present his
claim on the basis of a clarified underlying transaction and let the
respondents prove, if they could, that the regulations were consistent with the Articles? Nor is it clear whether the issue of Article VIII, Section 2(b] was raised by the tribunal or by a party to
the proceedings.
It is apparent that the tribunal did not consider it sufficient for
Dallal to rely on the two checks as a basis for his claim. The
tribunal required him to prove the character of the underlying
transaction. That requirement seems to have been regarded as an
essential step toward establishing how the regulations affected his
claim. But perhaps, in addition, if it became clear that his claim
was contrary to the regulations, the tribunal would have wanted
him to prove that the regulations were inconsistent with the
Articles.
A possible understanding of the thinking of the majority is that
if it had been established that the checks were issued as part of a
capital transfer, it would have been demonstrated not only that
the transfer required the approval of the Iranian authorities but
also that this control was consistent with the Articles under Article VI, Section 3. If Dallal was called on to make this demonstration, it is difficult to see why he should be required to prove that
the contract from which his claim derived was unenforceable. If
the tribunal had been satisfied that the checks were for services
rendered, it would probably have been demonstrated that the
approval of the Iranian authorities was necessary for the payment,
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but it would not have been demonstrated by that fact alone that
the regulations requiring approval were consistent with the Articles. Further evidence would have been necessary to prove the
consistency of the regulations with the Articles, but it is not apparent whether the tribunal would have required the respondents to
prove consistency or Dallal to prove inconsistency.
No party to the proceedings had clarified the character of the
transaction that gave rise to the checks. In the absence of proof by
Dallal, the majority of the tribunal acted on the presumption,
perhaps raised by the facts, that the transaction was a disguised
capital transfer. The effect is somewhat similar to the presumption
of consistency with the Articles that was mentioned in the Terruzzi case.
The case implies a question of the relationship between private
international law and Article VIII, Section 2(b) in addition to the
express issue of the burden of proof. When a plaintiff advances a
claim based on an exchange contract, is it not reasonable that he
should be expected to prove the validity of the contract under the
law that governs its validity according to the private international
law of the forum? If the plaintiff proves that the contract is valid
according to this test, he should not be required to prove as part
of his case that the contract is not contrary to the exchange control
regulations of a member whose currency may be involved under
Article VIII, Section 2(b). Proof that the contract is contrary to
such regulations should be the burden that the defendant bears.
To impose a more extensive burden of proof on the plaintiff
would rest on a misunderstanding of the provision. Article VIII,
Section 2(6) does not require other members to enforce an exchange contract because it accords with the exchange control
regulations of a member whose currency is involved and because
the regulations are consistent with the Articles. Article VIII, Section 2(6) provides only that the courts of other members must not
enforce an exchange contract if it is contrary to the regulations of
a member whose currency is involved and if the regulations are
consistent with the Articles. This analysis should lead to the conclusion that if a plaintiff proves the validity of his contract under
the law governing it according to the private international law of
the lexfori, the defendant should prove that the claim is contrary
to exchange control regulations, that the regulations are those of
the member whose currency is involved, and that the regulations
are consistent with the Articles.
The opinion of the dissenting member of the tribunal was based
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in large part on considerations related to the burden of proof, on
which his views are summarized as follows. New York law governed the two checks. Under that law, which was in conformity
with the law of Iran and international practice, a bank that draws
a check must ensure that sufficient funds are available in the bank
on which the check is drawn,67 and the drawer has the burden of
proving a defense sufficient to avoid payment. The rules of the
tribunal provided for the same allocation of the burden of proof
by declaring that each party shall have the burden of proving the
facts relied on to support his claim or defense. The majority did
not observe this rule in holding that, although the respondents had
failed to prove a defense, the burden of proof was on Dallal to
demonstrate the regularity of the underlying transaction.
The dissenting opinion goes on to question whether the exchange control regulation in issue was imposed consistently with
the Articles and therefore whether it met this condition in Article VIII, Section 2(6). A further question was whether the regulation could be relied on in view of a treaty of amity, economic
relations, and consular rights between the United States and
Iran.68 These issues of fact and law had not been raised or argued,
and, in the circumstances, the tribunal should have refrained from
relying on the Fund's Articles. Even if Article VIII, Section 2(b)
were applicable, sufficient evidence had not been submitted to
prove that the transaction was contrary to Iran's exchange control
regulations. Nothing in the Articles justifies the application of
Article VIII, Section 2(b) on the mere suspicion of a violation of
exchange control regulations or a shifting of the usual burden of
proof.
The dissent questions the finding of the majority that the payment was a capital transfer, which made it easier to conclude that
the regulation was consistent with the Articles because of Article VI, Section 3, than would have been possible if a restriction on
payments for current transactions had been involved. The distinction between capital and current transactions, and its application
in the circumstances of the case, had not been argued.
The dissent expressed a view on one other aspect of Arti67
The question whether or not this treaty is still in force is the subject of dispute
between Iran and the United States. See Congressional Record, daily ed., November 14,1983, S. 16055-16060; International Law Perspective, Vol. 9 (November 1983), p. 2.
^On this principle, the drawee of the checks need not prove the underlying
transaction that gave rise to the checks.
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cle VIII, Section 2(6). Bank Mellat, as the successor of IBI,
should not be allowed to refuse payment, because it had failed to
seek the consent of Bank Markazi for the payment. Article VIII,
Section 2(b) did not prevent liability for such a failure. This form
of liability is discussed below in the section entitled Unjust Enrichment and Damages.
Kimberly-Clark Corp. v. Bank Markazi Iran, Novzohour Paper
Industries, Government of the Islamic Republic of Iran, decided by
Chamber Two of the Iran-United States Claims Tribunal on
May 25, 1983,69 is in contrast to the case discussed above. Exchange control regulations of Iran were mentioned in the award,
but no specific reference was made to Article VIII, Section 2(b)
although the question of the burden of proof was a decisive consideration. One claim in this case was for royalty payments that
had accrued under a license agreement between Novzohour, an
Iranian enterprise, and the claimant. Novzohour had been unable
to obtain authorization from Bank Markazi for the transfer of
funds to the claimant.
The tribunal held, with respect to the larger proportion of the
claim, that Novzohour's statements showed it owed this amount.
Under the license agreement, the amount was to be paid in U.S.
dollars at the claimant's bank in the United States. The tribunal
held that even if it was assumed that the agreement did not comply
with Iranian exchange control regulations ipsofar as payments
were to be made in U.S. dollars, Novzohour had not proved that
such a contractual provision was prohibited by law at the date
when the contract was signed. Nor had Novzohour proved that
new exchange control regulations, when enacted, had rendered
the prior agreement null and void. The existence and amount of
the debt could not be seriously disputed even if payment in dollars
had been prevented. As a result of the Declaration of Algiers and
of the establishment of the Security Account in U.S. dollars,
payment had to be made from that account. It was unnecessary
"to determine the question of the legality under international law
of the Iranian exchange controls," because the Claims Settlement
Declaration provided for payment in dollars from the Security
Account of awards for debts owed by entities controlled by the
Government of Iran.
If the clause quoted above was a reference to the Articles, the
69
Case No. 57, Chamber Two, Award No. 46-57-2. The award was signed by
only two of the three members of the tribunal.
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award could be understood to preclude questions of Article VIII,
Section 2(b) when satisfactory proof of a debt is offered, at least
if the debt arose before exchange control regulations were imposed. The tribunal may have interpreted the Declaration to
mean that debtor governments would not rely on Article VIII,
Section 2(b) to resist the discharge of such debts. The view that
private parties should not be allowed to insulate their contracts
from Article VIII, Section 2(b) need not apply to a treaty between
governments. An agreement between them that a debtor government will not rely on the provision can be considered a relaxation
by that government of its exchange controls or the grant by it of
any necessary license.
EXCHANGE CONTROL REGULATIONS OF LEX FORI

At this stage in the history of Article VIII, Section 2(b) it
should not be necessary to repeat that the exchange control regulations of "any member" under Article VIII, Section 2(b) do not
include the exchange control regulations that are part of the lex
fori. The provision relates to the exchange control regulations of
other members. A few commentators, however, continue to be
confused by the language of the provision, although the courts
have not been misled. For example, one commentator has argued
that if, under Article VIII, Section 2(6), French courts must declare contracts contrary to the exchange control regulations of
members other than France unenforceable rather than invalid, it
is indisputable that the same conclusion must be reached by
French courts if a contract is contrary to French exchange control
regulations, because France also is a member of the Fund.70
A Dutch author, commenting on Kharagjtsingh v. Sewrajsingh,71 a decision of the Supreme Court of the Netherlands, and
discussed in Volume II of The Fund Agreement in the Courts,72 has
advanced the view that Article VIII, Section 2(b) should have
been held to apply in a Dutch court to the exchange control
regulations of all parts of the Kingdom of the Netherlands, including Surinam when it was still part of the Kingdom.73 The accept™La Semaine Juridique (Paris), Vol. 56 (October 6, 1982), Case No. 19856,
observations by Jean-Paul Chaumeton, last paragraph and footnote 10.
71
Revue critique de droit international prive (Paris), Vol. 69 (January-March
1980), p. 68.
72
Gold, Volume //, pp. 353-58.
73
H.U. Jessurun d'Oliveira, "Eigen huis is vreemde valuta waard," ArsAequi,
Vol. 29 (April 1980), pp. 254-62, at pp. 261-62.
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ance of the Articles by the Netherlands implied acceptance of the
obligation to safeguard the currencies of all members, including
all the currencies of the Kingdom. Moreover, the obligation was
a mutual one among the territories of the member, so that in this
case the courts of the Netherlands Antilles had been obliged to
apply the provision to the exchange control regulations of Surinam. The commentator finds support for this view in the direction that, under Article VIII, Section 2(6), contracts shall be
"unenforceable in the territories of any member."74
Notwithstanding the ambiguity of the word "any," which has
misled these authors, Article VIII, Section 2(6) applies only to
the exchange control regulations of members of the Fund (and
their dependencies) other than the member in whose territories,
whether metropolitan or dependent, judicial proceedings have
been instituted. Article VIII, Section 2(6) refers to "the territories" of a member in the plural because the courts in all the
member's territories must apply the provision, and not because
the provision reaches the exchange control regulations of the
member's territories.
The courts in which proceedings are brought apply their national law on exchange control when applicable by virtue of the
force of that law, and not because of Article VIII, Section 2(6).
Similarly, Article VIII, Section 2(6) has no function if the exchange control regulations of one dependent territory of a member are advanced as a defense in the courts of that member or of
another of its dependent territories. The Fund does not regard the
relationships between a member and its dependencies, or between
a member's dependencies, as international for the purposes of
Article VIII, Section 2(a) or (6). The effect of exchange control
regulations of the member or its dependencies when these relationships are involved is governed by the law of the forum without reference to the Articles.
Nowhere in the legislative history of Article VIII, Section 2(6)
is there a suggestion that the provision applies to what may be
74

He argued also that unenforceability is determined as of the date of entry
into a contract, and that an unenforceable contract remains unenforceable notwithstanding subsequent changes in facts. Therefore, the subsequent independence of Surinam, becoming Suriname, should not have affected the outcome of
the case. Indeed, he continued, if the countries had to respect each other's
exchange control regulations within the context of the Kingdom, the obligation
was strengthened as a result of independence. Neither commentator asks why it
was necessary to provide, by means of Article VIII, Section 2(6), that courts
shall apply their own exchange control law.
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called domestic exchange control regulations. There was no need
to provide that a member must ensure that its courts will apply its
own exchange control regulations or impose a particular kind of
sanction when they have not been observed. The Fund has never
objected that a member was attaching a sanction other than unenforceability, such as invalidity or illegality, to breaches of its
own exchange control law. It should be noted too that the House
of Lords in the Glass Fibres case distinguished between the exchange control regulations of other members and those of the
United Kingdom. Contracts contrary to the former regulations
were unenforceable under the provision, but contracts contrary to
the latter regulations could be illegal under English law without
reference to the provision.
It might be argued that Article VIII, Section 2(6) could have a
useful role if applied to the exchange control regulations of the lex
fori whenever those exchange control regulations were not maintained or imposed consistently with the Articles. The argument
would rest on the supposition that contracts would be enforced by
a member's courts if the member's exchange control regulations
were inconsistent with the Articles, but the provision does not
prescribe enforceability. The courts would decide in these circumstances whether contracts were enforceable or unenforceable,
invalid, or illegal according to the lex fori. The courts would
observe the dictates of their legislator without regard to the status
of domestic exchange control regulations under the Articles.
As long ago as 1949, the Fund arrived at the conclusion that
Article VIII, Section 2(6) does not apply to the exchange control
regulations of the lex fori. The Fund's authoritative interpretation
declares that the provision applies to the exchange control regulations of "other members.'
UNJUST ENRICHMENT AND DAMAGES

The effect of Article VIII, Section 2(6) on claims for unjust
enrichment is a question that arises when a payment is made
under a contract declared unenforceable by the provision. Article VIII, Section 2(6) mentions only contracts and not claims
based on other legal concepts, such as claims for the return of
these payments, whether they are described as quasi-contractual
or as based on doctrines of unjust enrichment.76 In the Dallal case,
^Selected Decisions, pp. 233-34.
76
Gold, Volume /, pp. 87-94; Volume //, pp. 157-59.
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the claimant argued that if his claim to the U.S. dollar equivalent
were rejected, the bank to which the rials had been paid (or to
Bank Mellat as standing in the shoes of IBI) would be "unjustly
enriched from its own culpable act."77 The argument runs together both unjust enrichment and an allegation that the bank was
negligent in not taking steps to comply with exchange control
regulations by obtaining the necessary authority for the transaction. The question of damages for failure to apply for authorization by the party on whom the duty rests, or to obtain authorization, is another issue that has arisen in connection with
Article VIII, Section 2(b) and is considered below.78
Bank Mellat replied in the Dallal case that the rials could be
recovered directly from the bank to which they had been paid by
the person entitled to them. The majority of the tribunal held, for
a reason of procedure, that it could not entertain the claim based
on unjust enrichment. The dissenting member of the tribunal
disagreed with this conclusion also, on grounds related to both
procedure and fairness.
The refusal of restitution may appear unduly harsh. It has induced one author to argue that unenforceability should be taken
to mean that the forum must regard the contract as "ineffective,
invalid or void" in its inception, so as to permit restitution under
English law.79 The interpretation of unenforceability under the
provision should not be forced into the doctrines of any particular
system of national law. Article VIII, Section 2(6) is turned upside
down if it is assumed that a purpose of the provision is to ensure
that a party will be able to recover whatever he has paid under a
contract that is unenforceable. The purpose of the provision is
solely to ensure that judicial assistance will be withheld if a party
seeks to get performance of a contract that is contrary to exchange
control regulations.
77

IAL Reporter, p. 6820.
Gold, Volume 77, pp. 23, 190-97, 280-81. Toprak Mahsulleri Ofisi v.
Finagrain Compagnie Commerciale Agricole et Financiere S.A. [1979] 2 Lloyd's
Rep. 98, decided by the English Court of Appeal, dealt with the question, among
other issues, of responsibility for obtaining an exchange license. The exchange
control regulations of Turkey were involved in the case, but Article VIII, Section 2(b) was not raised as a defense, no doubt because of the restrictive
interpretation of "exchange contracts" by English courts. The case demonstrates
that if Article VIII, Section 2(b) does not apply, a contract is not unenforceable
under English law because the contract is illegal under the law of a party's
residence unless the contract is governed by that law or is to be performed only
in that country.
79
Mann, Legal Aspect, pp. 397-400.
78
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As the sole purpose of Article VIII, Section 2(b) is to prohibit
a court from decreeing the performance of contracts, or awarding
damages for nonperformance, without declaring the contracts
invalid, whatever effects are to follow unenforceability in this
sense can be left to the law of the forum, including its private
international law. Article VIII, Section 2(b) does not deal with
these effects. English courts, for example, have been working out
the consequences of unenforceability under the provision without
equating it with invalidity. They have implied that restitution of
what has been paid under an unenforceable contract may be
possible80 and have decided that a contract may be partly enforceable and partly unenforceable.81
Although Article VIII, Section 2(b) does not deal expressly
with claims for unjust enrichment, it has been pointed out that
recoveries under these claims can undermine the policy of the
provision. If a party makes a payment under a contract that is
contrary to exchange control regulations and can do so without
risk because he will be able to recover what he has paid if enforcement of the contract is refused, the defiance of exchange control
regulations may be encouraged. Moreover, restitution under the
doctrine of unjust enrichment may have the same practical effect
sometimes as enforcement of the contract, and, in certain circumstances, may be even more favorable for the plaintiff than enforcement.82 Courts should be made aware of these considerations in
dealing with claims for unjust enrichment.
A party to a contract may advance a claim to damages either
because the other party undertook by contract to apply for an
exchange license but failed to apply, or because the other party
undertook by contract to obtain an exchange license but was
refused one by the authorities. If a party were able to give an
undertaking to obtain a license, and were made to pay damages
for the failure to obtain it, the effect would be comparable to a
principle that parties can insulate their contract from exchange
control regulations notwithstanding Article VIII, Section 2(b).
m
Batra v. Ebrahim, see footnote 9, and the dictum of Lord Denning quoted
by Mann, Legal Aspect, p. 399.
81
See footnote 34.
82
Gold, Volume II, pp. 157-58. Note, however, the sweeping statement by the
Iran-United States Claims Tribunal in Benjamin R. Isaiah v. Bank Mellat (Case
No. 219, Chamber Two, Award No. 35-219-2): "In any event, exchange regulations are not relevant to a claim for unjust enrichment." Article VIII, Section 2(b) was not mentioned in the case.
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The appropriate reaction to a plaintiffs claim for damages for
the defendant's failure to request an exchange license in accordance with his undertaking may be less obvious because the license
might have been granted if the defendant had applied for it, unless
the defendant can prove that a license would not have been
granted. The plaintiff might formulate his claim as delictual or
quasi-delictual in order to forestall the defense of Article VIII,
Section 2(6). If the defendant relied on Article VIII, Section 2(&), the plaintiff would probably have to overcome the
defendant's argument that the claim was contractual in substance;
the contract was contrary to exchange control regulations; Article VIII, Section 2(b) protects the public interest; the quality of
the defendant's conduct does not set aside the public interest; the
award of damages could have the same impact on the balance of
payments as performance of the contract; and the Fund has held
that damages should not be awarded for nonperformance of exchange contracts.83
FOREIGN JUDGMENTS AND PUBLIC POLICY OF FORUM

Article VIII, Section 2(b) does not apply in proceedings to
enforce an exchange contract that is contrary to exchange control
regulations of the member in whose courts the proceedings are
brought. What happens in the following circumstances? A contract is contrary to Patria's exchange control regulations; an action
is brought on the contract in the courts of Terra; the action
succeeds because Terra's courts decide, for example, that the
contract is not an exchange contract within the meaning of Article VIII, Section 2(6); and the plaintiff then applies for recognition and execution of the foreign judgment in the courts of
Patria. The plaintiff invites the courts to respect the maxim fiat
justitia mat coelum, but the strain on the courts can be imagined.84
The circumstances described above have arisen in two cases
entitled Wilson, Smithett & Cope Ltd. v. Terruzzi, in which Patria
was Italy and Terra was England. In the English case of that
name,85 the Court of Appeal decided in favor of the plaintiff, a
resident of England, on contracts it had entered into with Ter83

Selected Decisions, p. 233.

^Different situations, but involving similar strain, are discussed in Gold,
Volume //, pp. 267-72, 417-18.
85
See footnote 5.
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ruzzi, a resident of Italy. Both parties dealt in metals. Under the
contracts, Terruzzi was speculating on the future prices of metals,
but English law treated these contracts as agreements for delivery
of the metals. Terruzzi was mistaken in his forecasts, the plaintiff
closed out the contracts, and sued for a substantial amount in
sterling, the currency of the contracts. Terruzzi pleaded that the
contracts were contrary to Italy's exchange control regulations
and that the contracts were unenforceable under Article VIII,
Section 2(fr). The Court of Appeal held that the contracts were
for merchandise and therefore not exchange contracts.
Terruzzi obviously did not have assets in England from which
the plaintiff could compel satisfaction of the judgment. The plaintiff brought proceedings in Italy to have the English judgment
declared valid and enforceable under the Italo-British Convention
of February 7,1964 on the Reciprocal Recognition and Execution
of Decisions in Civil and Commercial Cases, which had been given
the force of law in Italy by Law No. 280 of May 18,1973. Terruzzi
resisted on the ground that to comply with the plaintiff's request
was contrary to Italy's public policy as expressed in its exchange
control laws. The specific provision cited to support this contention was Article 2 of Decree-Law No. 476 of June 6, 1956, converted into Law No. 786 of July 25, 1956, the relevant sentences
of which were these:
Residents are forbidden to undertake acts likely to create obligations between themselves and nonresidents, other than contracts to sell goods by
exportation or to purchase goods by importation, except with ministerial
authorization. Residents may not export or import goods without ministerial authorization.

The Convention provided for the reciprocal recognition and execution of the decisions of civil and commercial courts, "provided
the decision contains no order contrary to public policy in the
State of the respondent court."
The Milan court decided in favor of Terruzzi.
The cited monetary regulations are intended to safeguard the central pillars
of the nation's economic order, including the national currency, especially
by curbing operations tending to impoverish the nation of capital and thus
of domestic investment, and speculation ruinous to foreign exchange
reserves.
The fact that the English judge had deemed the contract lawful is irrelevant,
because what is lawful or neutral for a foreign court is not so for our system
when the effectiveness of the foreign law governing the contract cannot be
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recognized in Italy because the purpose and motive of the contract itself are
contrary to public policy.86

The plaintiff argued that certain regulations of the Ministry of
Trade had given general authority for entry into a category of
contracts that included the contracts in the Terruzzi case, although further and subsequent authorization was required for
performance of the contracts. On the basis of this argument, the
plaintiff asserted that the contracts were valid in their inception
and freed from the objection of public policy. The Milan court did
not agree that a general authorization had been granted. The
contracts were caught by the fifst sentence of Article 2 and invalid
ab origine in the absence of prior authorization. By contrast, the
second sentence did not decree the initial invalidity of contracts
for the export or import of goods,87 but ministerial authorization
was necessary before these contracts could be performed. It will
be observed that the Milan court, unlike the English Court of
Appeal, did not treat the contracts entered into by Terruzzi as
contracts for the purchase and sale of metals.
An appeal was taken to the Supreme Court (Corte Suprema di
Cassazione), and on July 2, 1981, Division I: Civil upheld the
decision of the Milan court, noting that the legal issue was one of
first impression.88 The Supreme Court cited the provision of the
Convention on public policy and held that the principle of the
provision could not have been renounced for foreign decisions any
more than it could be abandoned when foreign rules of law contrary to the public policy of Italy are relied on.
The Supreme Court rejected the argument that Article 2 was
not applicable because the obligation in issue arose under the
foreign judgment and not on the original contracts. Public policy
required the court to consider the original obligations on which
the judgment was based. Those obligations were contrary to Arti^Pp. 6-7 of the record (translation). The English rule, as stated by Dicey and
Morns in The Conflict of Laws (10th edition, London, 1980), Vol. 2, p. 1086, is
as follows: "Rule 188—A foreign judgment (other than a Scottish or Northern
Irish judgment extended to England under the Judgments Extension Act, 1868)
is impeachable on the ground that its enforcement or, as the case may be,
recognition, would be contrary to public policy." See Israel Discount Bank of
New York v. Hadjipateras and another [1983] 3 All E.R. 129 (CA).
87
A consequence would be that related contracts, such as indemnities, could
be deemed lawful.
^"Giurisprudenza Italiana," Rivista di diritto Internationale privato e processuale (1981)(hereinafter cited as Rivista), pp. 107-15.
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cle 2 because the contracts were for speculation, giving rise only
to transfers of foreign exchange, and were not for trade in metals.
Article 2 nullified the contracts.89 An Italian court could examine
the compatibility of a foreign judgment with Italian public policy
even though the court was precluded from examining the reasons
on which the foreign judgment was based.
The Supreme Court held that the Italian exchange control regulations were an integral part of Italian public policy. In particular, Article 2 "... is intended, while respecting international monetary cooperation, to safeguard the nation's economic order in its
essential foundations, such as the national currency 999° The
reference to international monetary cooperation is probably a
reference to the Fund and its Articles. In the English proceedings,
the Queen's Bench Division, the court of first instance, discussed
the consistency of Article 2 with the Fund's Articles. The court
noted that Article 2 provided for the possibility of ministerial
authorization and that, in the absence of evidence that Italy administered Article 2 in a manner contrary to Italy's obligations
under the Fund's Articles, consistency should be assumed.91
In the English proceedings, once the court held that Article VIII, Section 2(6) did not apply, it was not contested that the
contract was governed by English law. The public policy of Italy
was then irrelevant under English law. The Italian Supreme Court
decided that in its proceedings Italian public policy was relevant
and could not be set aside, provided, apparently, that the exchange control regulations respected * 'international monetary co89
On July 7, 1981, a few days after the Supreme Court's decision in the
Terruzzi case, the Italian Supreme Court took a decision on exchange control by
the special procedure of Sezioni Riunite, the purpose of which is to give a final
interpretation of law when conflicting decisions have been rendered by various
divisions of the Supreme Court. The decision of July 7, 1981, in a case not
involving the export or import of goods, affirms that contracts between residents
and nonresidents entered into in violation of Italy's exchange control laws
are null and void. (Francesco de Luca, "Italian exchange controls and
non-residents," International Financial Law Review (London), May 1982,
pp. 31-32). A subsequent decision, of July 21, 1981, makes the distinction
between contracts for the export and import of goods and other contracts that
is made in the Terruzzi case. It seems, however, that a resident who acts in bad
faith in entering into a contract without authorization is subject to criminal
penalties and may be liable in damages to the other party. Furthermore, the
contracts that are null and void according to the decision of July 7,1981 are not
contrary to morals, so that a nonresident who has made a payment under the
contract is entitled to recover the amount paid. (Mario Romita, "Nullity of
Transactions Violating Exchange Control Laws of Italy: Consequences for NonResidents in Italy and Possible Remedies," International Practitioner's Notebook
(New York), No. 22 (1983), pp. 2-3).
^Rivista, p. 112 (translation).
91
[1976] 1 Q.B., p. 696 (per Kerr, J., as he then was).
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operation." Subject to this proviso, "every question concerning
the lawfulness, validity, or efficacy of contracts that are subject to
restrictions under public law, such as contracts entailing monetary
transfers unaccompanied by transfers of goods and services, is
resolved separately, by each legal system involved on the basis of
its own laws."92 There is no reason to assume that an English court
would reject this principle, even if in United City Merchants (Investments) Ltd. v. Royal Bank of Canada the House of Lords93 did
not examine precisely what was prohibited by Peru's exchange
control regulations. But the principle as stated by the Italian court
does not determine whether the legal system of which the exchange control regulations are part (Italy) governs the contract or
whether the decision of a foreign court (England) negating the
application of the legal system (Italy), including its public policy,
is entitled to recognition and execution in the courts of the legal
system (Italy).
The plaintiff in the Italian proceedings drew a distinction between domestic public policy and international public policy: even
if Italian law dictated the prohibition of the contracts as a matter
of domestic public policy, it did not follow that the English
decision was contrary to international public policy. The Italian
Supreme Court held that the English decision would not be recognized and executed whether Article 2 were regarded as an expression of domestic public policy or international public policy. Article 2 eliminated any link to a foreign legal system that would bind
an Italian court to recognize and enforce the decisions of that
foreign system if they were contrary to Italy's public policy,
whether domestic or international.
The plaintiff advanced an argument that it purported to derive
from Article VIII, Section 2(6). That provision, the plaintiff
argued, requires members to refrain from enforcing exchange
contracts contrary to the exchange control regulations of other
members. Exchange contracts deal with international means of
payment. The implication of the provision was that other members are required to enforce contracts that are not exchange contracts even if they are contrary to a member's exchange control
regulations. Therefore, courts of the member whose exchange
control regulations are in issue cannot interpose international
public policy to refuse the recognition and enforcement of decisions of another member's courts that treat (non-exchange) contracts as enforceable.
^Rivista, loc. cit. (translation).
93
See footnote 2.
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The Supreme Court treated the argument as unfounded. The
court did not state that there was no implied duty under Article VIII, Section 2(6) to enforce non-exchange contracts, although the provision does not deal in any way with such contracts.
The Supreme Court noted only that the Italian foreign exchange
system had been fully approved by the Fund and the European
Community.94
II. Movements of Capital and Treaty Law
In the Guerrino Casati case,95 the Court of Justice of the European Communities, which will be referred to in the rest of this
article as the European Court, delivered, on November 11,1981,
an important interpretation of the provisions of the Treaty of
Rome on the free movement of capital. During argument in the
proceedings, the Government of France cited Article VI, Sections I96 and S97 of the Fund's Articles in support of its view on the
94
An issue of Community law ruled on by the Supreme Court is not discussed
here.
95
Case 230/80, [1981] E.C.R. 2595; [1982] 1 C.M.L.R. 365. On the Casati case,
see J. Kodwo Bentil, "Free Movement of Capital in the Common Market," New
Law Journal (London), Vol. 132 (October 14 and November 11, 1982),
pp. 963-65, 1049-50; Michael Petersen, "Capital Movements and Payments
under the EEC Treaty after Casati," European Law Review (London), Vol. 7
(1982), pp. 167-82; Philippe Chappatte, "Free movement of capital in Europe,"
international Financial Law Review (London), May 1982, pp. 35-36. See also
Martin Seidel, "Escape Clauses in European Community Law," Common Market Law Review (Leyden), Vol. 15 (1978), pp. 283-308.
^"Use of the Punas general resources for capital transfers
(a) A member may not use the Fund's general resources to meet a large or
sustained outflow of capital except as provided in Section 2 of this Article, and
the Fund may request a member to exercise controls to prevent such use of the
general resources of the Fund. If, after receiving such a request, a member fails
to exercise appropriate controls, the Fund may declare the member ineligible to
use the general resources of the Fund.
(b) Nothing in this Section shall be deemed:
(i) to prevent the use of the general resources of the Fund for capital
transactions of reasonable amount required for the expansion of exports or in the ordinary course of trade, banking, or other business; or
(ii) to affect capital movements which are met out of a member's own
resources, but members undertake that such capital movements will be
in accordance with the purposes of the Fund."
'""Controls of capital transfers
Members may exercise such controls as are necessary to regulate international
capital movements, but no member may exercise these controls in a manner
which will restrict payments for current transactions or which will unduly delay
transfers of funds in settlement of commitments, except as provided in Article VII, Section 3(b) and in Article XIV, Section 2."
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basic issue before the court, but neither the court nor the Advocate General reacted to the citation.
Casati, an Italian national residing in the Federal Republic of
Germany, was arraigned before an Italian criminal court on a
charge of having attempted to export from Italy to Austria, without the authorization prescribed by Italian exchange control law,
amounts of Italian and German currency. Article 67(1) of the
Treaty of Rome provides that:
During the transitional period and to the extent necessary to ensure the
proper functioning of the common market, Member States shall
progressively abolish between themselves all restrictions on the movement
of capital belonging to persons resident in Member States and any discrimination based on the nationality or on the place of residence of the parties
or on the place where such capital is invested.

Article 69 authorized the Council to issue the necessary directives
for the progressive implementation of Article 67. Article 71 requires members to endeavor to avoid the introduction of new
restrictions or an increase in the severity of existing rules. The
Council has adopted two directives to give effect to Article 67.
Safeguards permitting derogations from the obligations of members are provided by Articles 73, 108, and 109, and a further
safeguard appears in a third directive of the Council, issued on
March 21, 1972.
The Italian court referred a string of questions to the European
Court. The crucial question was whether, after the end of the
transitional period, the restrictions on the movement of capital
referred to in Article 67 must be deemed to be abolished notwithstanding the provisions of Article 69. The court had already interpreted the provisions on the free movement of persons, goods,
and services and the right of establishment to mean that limitations or restrictions on these fundamental freedoms of the Common Market must be regarded as abolished after the transitional
period, even though the Treaty authorized directives for the
implementation of the provisions on these freedoms during the
transitional period.
The court held that Article 67(1) differs from the provisions on
the other freedoms, because the obligation on members with respect to capital is not absolute. Even after the end of the transitional period, the obligation is to liberalize capital movements
only "to the extent necessary to ensure the proper functioning of
the Common Market." The Council must determine the application of the obligation from time to time according to the current
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requirements of the Common Market. The Council's directives
were determinations of this character, but the Council had not yet
taken the view that the exportation of bank notes should be liberalized. It followed that restrictions on the export of bank notes
had not been abrogated. The "standstill" provisions of Article 71
were not peremptory, as was apparent from the verb "shall endeavour," and did not impose an unconditional obligation that
private persons could assert against states.
A number of member governments presented collective and
individual arguments in favor of the conclusion eventually reached
by the court that Article 67 does not impose a directly applicable
rule that confers subjective rights on persons. The Government of
France presented the argument that Article VI, Section 3 of the
Fund's Articles authorizes members to control capital movements. Moreover, Article VI, Section 1 even permits the Fund to
prevent a member from using the Fund's resources to meet a large
or sustained outflow of capital if the member fails to apply appropriate controls. It is not clear from the report of the case whether
this argument was that the Treaty of Rome could not legally
deprive members of their privileges under the Fund's Articles or
whether the provisions of the Articles were evidence of the intent
of the drafters of Article 67(1) of the Treaty of Rome.
There should be no doubt that when the Fund's Articles confer
on members, or recognize, a privilege, an agreement by members
to refrain from exercising the privilege is not a violation of the
Articles. Nothing in Article VI has prevented members of the
Community from agreeing to refrain from applying restrictions on
capital transfers. No inconsistency with the Articles would have
been created even if the Treaty had imposed peremptory obligations on members of the Community to forbear from applying
such restrictions, or if the Council were to issue a directive under
Article 69 that imposed such an obligation.
It might be argued that a clash with the Articles would be
provoked if the Fund were to call on a member to exercise controls
under Article VI, Section l(a). Under the provision, however, the
Fund can "request" but not require a member to impose capital
controls. If there is no obligation, noncompliance with a request
is not a breach of obligation, even if the Fund declares the member ineligible to use the Fund's resources. The declaration of
ineligibility under Article VI, Section l(a) seems to be insulated
from the charge of a failure to fulfill obligations, that is to say, a
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violation. Article VI, Section 1(0) does not refer to Article XXVI, Section 2(0), which authorizes the Fund to declare
a
member ineligible because of a failure to fulfill obligations,98 and
Article XXVI, Section 2(0) appears to recognize the autonomous
character of declarations of ineligibility under Article VI, Section 1(0)." Both provisions seem to be drafted in a way that
respects the fundamental character of a member's privilege to
decide whether or not to impose capital controls, but without
placing an undue strain on the Fund's resources.
The Treaty of Rome contains no definition of capital,100 but the
Fund's Articles define the concept by providing that "[p]ayments
for current transactions means payments which are not for the
purpose of transferring capital" and by defining, although without
limitation, payments for current transactions. The three directives of the Council of the European Community provide guidance, however, in arriving at an understanding of what is considered capital for the purpose of the Treaty of Rome. Nevertheless,
it is possible, at least in principle, that a category of payments
might be considered payments for current transactions by the
Fund but capital transfers by the Community and subject to the
softer obligations of Community law on capital. Nothing in Community law on capital resembles Article 4 ("Obligations in existing multilateral international agreements") of the OECD Code of
Liberalization of Capital Movements:
Nothing in this Code shall be regarded as altering the obligations undertaken by a Member as a Signatory of the Articles of Agreement of the
International Monetary Fund or other existing multilateral international
agreements.102

9S

" Compulsory withdrawal
(a) If a member fails to fulfill any of its obligations under this Agreement, the
Fund may declare the member ineligible to use the general resources of the
Fund. Nothing in this Section shall be deemed to limit the provisions of Article V, Section 5 or Article VI, Section 1."
"The
question of interpretation is similar to the one discussed in footnote 46.
100
For a discussion of the concept, see Regina v. Ernest George Thompson et
aLf01Case 7/78 [19791 1 C.M.L.R. 47.
Article XXX(rf).
102
Compare also Section 5.3 of the Resolution of the European Council of
December 5,1978 on the establishment of the European Monetary System and
related matters: "The EMS is and will remain fully compatible with the relevant
articles of the IMF Agreement." See Commission of the European Communities, European Economy (Brussels), No. 3 (July 1979), p. 96.
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III. Persistence of Par Values
Legal problems involving the par values of currencies did not
disappear with the abrogation of the par value system when the
Second Amendment of the Articles became effective on April 1,
1978. Moreover, the relevance of former par values is not confined to circumstances that preceded the Second Amendment.
Some problems that continued to exist after that date have been
disposed of by official action or by the courts, but other problems
persist. It is reasonable to suppose that all problems will disappear
in time.
The last par value of a currency has been chosen by some courts
as the solution when called upon to apply the Poincare franc as the
unit of account in which limits on liability are expressed under the
Warsaw Convention for the Unification of Certain Rules Relating
to International Transportation by Air, 1929. The last par value of
a currency as the basis for calculating the limits is only one of the
numerous solutions that courts have resorted to when confronted
with the difficulty of applying a unit of account, such as the Poincare franc, that is defined in terms of gold by a treaty.103 The
problem arises in present circumstances because gold has been
deprived of an official price and is no longer the common denominator for expressing the value of currencies under the Articles.
Some courts in the United States have adopted the last official
price for gold, which means the last par value of the U.S. dollar,
because it was a direct link between gold and the dollar that
received official endorsement.104 The purpose of the Warsaw Convention, it is held in these cases, was to establish an official monetary value on which to base limits of liability, and it cannot be
assumed that the Congress of the United States, when approving
the Second Amendment, intended to declare the limits obsolete.105 Decisions in other countries also have applied the last par
value of the currency in which judgments are expressed.106
103
See
I04

Gold, Volume II, pp. 439-57.
ln Re Air Crash Disaster at Warsaw, Poland, on March 14, 1980, 535 F.
Suppl. 833 (1982). (Discussed in Joseph Gold, "The Fund Agreement in the
Courts—XVIII: The SDR in the Courts," Staff Papers, International Monetary
Fund (Washington), Vol. 29 (December 1982), pp. 665-67).
l05
Maschinenfabrik Kern, A.G. v. Northwest Airlines Inc., 562 F. Supp. 232
(N.D. 111. 1983); Deere & Co. v. Deutsche Lufthansa A. G., No. 81C 4726 (N.D.
111., December 30,1982); Electronic Memories & Magnetics Corp. v. The Flying
Tiger Line, Inc., Index No. 784512 (Cal. Super. Ct., San Francisco, August 25,
1982).
106
See the cases cited in footnote 28, p. 22 of the brief dated August 29,1983,
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Kommanditgesellschaft in Firma Gebruder Glunz v. Hauptzollamt Hamburg-Waltershof, decided by the European Court on
February 3,1982,107 is of interest not only because par values were
involved at a time when members were not observing them but
also because developments in the Articles affected the decision. A
common customs tariff for members of the Community in their
commercial relations with nonmembers is fundamental for the
Common Market, and criteria of valuation that ensure uniform
rates of duty at whatever geographical point imports enter the
Community are necessary to give effect to the common tariff.108
The case demonstrates, however, that this principle need not be
paramount in all circumstances and that the court may give decisive effect to another relevant principle.
The case involved General Rule C.3, which was adopted on
June 28, 1968 as part of the rules applicable to the common
customs tariff:
The unit of account (u.a.) by reference to which certain specific customs
duties are expressed or the scope of certain headings or subheadings is
defined has a value of 0.88867088 grams of fine gold. The exchange rate to
be used in converting the unit of account into Belgian francs, Dutch guilders, French francs, German marks, Italian lira or Luxembourg francs shall
be that corresponding to the par value communicated to and recognized by
the International Monetary Fund in respect of these currencies.

General Rule C.3 was not amended until regulations of November 23 and 27, 1978 substituted the European unit of account
(EUA), which was defined by reference to a basket of currencies,
for the gold unit, with effect on January 1, 1979.110
In August 1978, the Glunz enterprise imported some ceramic
statuettes from outside the Community and had them cleared
through customs at Hamburg. The goods were classified under a
of Trans World Airlines in Trans World Airlines, Inc. v. Franklin Mint et al. in
the October Term of the Supreme Court of the United States. The judgment in
one of the cases Costell v. Iberia, Lineas Aereas de Espana, S.A. (Court of
Appeal of Valencia, Spain) is reproduced in translation at pp. BA6-BA12 of the
bnef.
107
Case 248/80, [1982] E.C.R. 197.
108
See J.A. Usher, "Uniform External Protection—EEC Customs Legislation
before the Court of Justice," Common Market Law Review (Leyden), Vol. 19
(1982), pp. 389-412.
109
Part I, Section I of the Annex to Regulation No. 950/68 of the Council of
June 28,1968 on the Common Customs Tariff (Official Journal, English Special
Edition 1968 (I), p. 275).
110
Regulation No. 2779/78 of November 23,1978 (Official Journal L 333, p. 5);
Regulation No. 2800/78 of November 27, 1978 (Official Journal L 335, p. 1).
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heading that made them subject to an ad valorem customs duty of
10 percent. In September 1978, the defendant, the customs authority at Hamburg, reclassified the goods, as a result of which
they became subject to a duty of 11 percent but subject also to a
minimum specific111 duty of 70 units of account per 100 kilograms
gross. The consequence was that the minimum duty applied, on
the basis of DM 3.66 per unit in accordance with the par value for
the deutsche mark that had been communicated to the Fund.112
The total amount due was DM 72,045.59.113
In the proceedings in Hamburg, Glunz objected to the assessment on various grounds. His principal objection was that it was
not legitimate to charge a higher customs duty than the one that
would be applicable if the goods had been imported into the
territory of the member, Italy, whose currency at the date of
importation was most depreciated in relation to the par value
communicated to the Fund. Glunz argued that unless this norm
applied for all imports into the Community, the customs tariff
would be discriminatory and not uniform in its application. On the
basis of the par value of Lit 625 declared to the Fund by Italy and
the exchange rate in the market on the relevant date, the amount
payable if the goods had been imported into Italy would have been
equivalent to DM 29,342.30. The Hamburg court asked the European Court to decide whether General Rule C.3 could be interpreted to avoid such differences and whether the rule was valid if
it could not be interpreted in this way.
Glunz did not complain that the relevant date in August 1978
was subsequent to the effective date of the Second Amendment.
Up to March 31,1978, par values continued to exist under the law
of the Fund, even though they were not being observed by members as the basis for exchange transactions in their territories, but
par values were abrogated by the Second Amendment. Glunz did
argue that it should not be made to suffer as a result of delay by
the Council in amending General Rule C.3 to make it reflect
actual exchange rates. The Council replied to this charge by recalling that the Community had begun the process for change as
early as October 1976, after the outcome of the meeting of the
ul
That is, a fixed sum expressed in money or in some other accounting unit
and applied to weight, size, or number but not value.
112
The par value was the one established under the Articles on October 27,
1969. The central rate (DM 3.2225) communicated to the Fund on December 21,
1971
was not a par value.
113
DM 18,386.19 would have been due if the duty of 11 percent had applied.
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Fund's Interim Committee in Jamaica in January 1976, and that
the Community had accelerated the process when par values were
abrogated. The Commission seemed to argue that delay should
not be judged by reference to any date earlier than April 1,1978.
The court reviewed monetary developments from 1968 to
April 1, 1978,114 and noted the efforts within the Community to
arrive at a new unit of account. The court agreed that uniform
rates of duty were fundamental but rejected the interpretation
based on the weakest currency. The mention of individual currencies in General Rule C.3 showed that they could not be discarded except for the one that at any given moment yielded the
smallest amount of duty. The literal interpretation did more justice to the fiscal and economic objectives of the Community than
the interpretation based on the weakest currency. The level of
duties had been calculated with particular regard to the necessities
of certain economic sectors of the Community, including the protection of competing Community products.115
On the question whether the disparate effects of the court's
interpretation meant that General Rule C.3 was invalid, the court
held that:
At the present stage of integration, where Member States essentially retain
their powers in monetary matters, recourse to the mechanism of specific
duties in the Common Customs Tariff will inevitably lead to certain differences in the incidence of the duties charged.116

The court was probably referring to the fluctuations of exchange
rates, which were not
eliminated by the margins of the European
Monetary System.117
Moving to the allegation of delay, the court thought it conceivable that the Council had acted contrary to the principles
invoked by Glunz if it could be established that the Council had
deliberately refrained from introducing a solution that was within
its power.
114
The court made the strange statement that it was only on April 1,1978 that
the Second Amendment entered into force "and it was only in that way that the
international monetary system found a new point of reference, namely the new
special drawing rights" ([1982] E.C.R., p. 211).
115u
The interpretation advocated would have the effect of reducing, to an
extent not justified on economic grounds, specific duties fixed originally at a
level giving competing Community products a particular degree of protection,
and thus would reduce the desired level of protection." ([1982] E.C.R., p. 213).
117

See the argument of the Commission at pp. 203-205.
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It is not clear from the evidence before the Court that such a proposition can
be established in respect of the period from 1974 to 1978, a period characterized by uncertainties as to subsequent monetary developments. In those
circumstances, the reluctance of the Council to adapt Community provisions to the new situation may be explained by the difficulty in laying down,
not only in the sphere of customs but also in other spheres, criteria enabling
stable rates of exchange to be fixed.
It should be remembered that nearly seven years were required before it
was possible to reform the Bretton Woods monetary system on 1 April 1978,
and that in view of the GATT rules any unilateral change by the Community
of the monetary parities to be used in converting specific customs duties118
risked creating difficulties with the Community's trading partners, in the
absence of new parities established within the International Monetary Fund.
In those circumstances, it does not appear that, by awaiting the conclusion
of the negotiations within the International Monetary Fund in 1978 before
amending General Rule C.3, the Council was in breach of the Treaty.119

The court held that the rule, as interpreted, was valid.
In the Glunz case, the issue involved par values under the
Articles as of a time, August 1978, when par values had ceased to
exist under the Articles. Yet the abrogation of par values on
April 1, 1978 seems not to have been raised as an objection, and
the decision of the European Court confirmed the continued application of them12 until General Rule C.3 was amended. In Flamm
v. Commission, ° the applicant contended that under the terms of
his contract with the Commission the parity under the Articles
between the Belgian franc and the Italian lira as of January 1,1965
had to be applied in April 1979. The reply, among others, was that
par values had been abrogated by the Second Amendment, and
this argument seems to have had some effect on the decision
delivered by the European Court on July 1,1982. Flamm relied on
a parity as of a date when legally it did exist, while Glunz relied
on a par value as of a date when legally it did not exist, but neither
claimant succeeded.
118

See Joseph Gold, SDKs, Currencies, and Gold: Fifth Survey of New Legal
Developments, IMF Pamphlet Series, No. 36 (Washington: International Monetary Fund, 1981), pp. 71-77, 100-101.
n
'[1982] E.C.R., p. 214. Nevertheless, the EUA was first introduced as early
as 1975 for expressing the amounts of aid mentioned in Article 42 of the Lome
Convention and for the accounts of the European Investment Bank and the
European Coal and Steel Community. It was adopted for use in the Community's budget in December 1977. The Commission had proposed adoption of the
EUA for all purposes of the Community in 1976. The Advocate General, in an
opinion of September 16, 1981, concluded that the delay by the Community in
adopting the most reasonably practicable solution for attaining the objectives of
the Treaty was not justified and that, for this reason, General Rule C.3 should
be120
considered invalid, but this conclusion was not accepted.
Case 567/79A, [1982] E.C.R. 2371.
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Flamm, an employee of the Commission and stationed in Italy,
entered into a contract with the Commission on December 23,
1971 under which he received a loan from the Commission for the
construction of a dwelling in Italy. In accordance with administrative decisions of the Commission, the loans were to be expressed
in Belgian francs, but advances were to be made in installments in
the currency of the country in which the dwelling was to be constructed, on the basis of the parity ruling at the time of the payment. Interest and installments of repayment were to be deducted
each month from the official's remuneration. Article 15 of the
contract provided that:
Any transfers by the borrower to the lender by way of early repayment or
in payment of monthly installments shall be made in Belgian francs or in the
currency of the country in which the property to be financed is situated in
which the funds arising from this loan were advanced. The funds in question
shall be converted into Belgian francs on the basis of the parity ruling as at
the date of the transfer.

Until March 31, 1979, both advances and repayments were
made on the basis of the 1965 parity between the Belgian franc
and the lira under the Fund's Articles. Monthly salary, which was
expressed in Belgian francs, was paid in lire on this basis also, but
it was adjusted according to a formula, which in March 1979
resulted in a weighting of 157.8 for lire against francs. Deductions
for repayment were made on the basis of the 1965 parity. Weightings and adjustments in them were made originally to compensate
for differences in the cost of living among places of employment,
but later were made to offset fluctuations in rates of exchange.
The court considered this technique valid in view of the uncertainties about future exchange arrangements after the breakdown
of the par value system.
For April 1979, the deduction from Flamm's remuneration was
increased because of changes in administrative decisions under
which, for calculations under contracts, including calculations of
remuneration and repayments of loans, the EUA, with certain
adjustments for the cost of living, had been substituted for parities
under the Articles. The rate of exchange on the basis of which the
deduction for April 1979 was calculated, as a result of the socalled updated
parities and adjustments, was 18.35 lire per Belgian franc.121
Flamm's main argument was based on the language of a deci121

The market rate on the relevant date was more than 26 lire per Belgian
franc.
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sion of the Commission under which the loan was made and which
was incorporated by reference in the Commission's contract with
Flamm:
Loans covered by this provision shall be expressed in Belgian francs. The
corresponding payments shall be made in the currency of the country where
the property to be financed is situated, on the basis of the parity ruling as
at the time of payment.122

According to Flamm, the "corresponding" payments comprehended not only advances under the loan by the Commission but
also repayments by the borrower, on the principle that the same
parity should apply to both. The court dismissed this argument by
referring to Article 15 of the contract, under which the parity at
the date of each "transfer" by way of repayment had to be applied. Moreover, it was consonant with the circumstances that the
parity referred to by the agreement should be the parity applied
for the calculation of remuneration.
One of the arguments of the Commission was presented as
follows:
After convertibility of the dollar into gold was discontinued (15 August
1971) nobody could seriously believe in fixed parities. The Jamaica Agreements (January 1976) officially abolished IMF parities and as from March
1973 the de facto position was that currencies floated freely. Consequently,
redrafting of Article 63 of the Staff Regulations [on remuneration] and
Article 17 of Annex VII [on repayments] no later than 1 January 1978
became not only an economic but also a legal requirement.123

The "Jamaica Agreements" did not officially abolish par values.
A communique of a committee of the Fund's Board of Governors
could not produce that effect. Par values continued to exist under
the law of the Fund until the Second Amendment took effect, but
the Commission's view of the Jamaica communique is a common
fallacy.
By April 1979, par values had ceased to have legal existence,
and perhaps this circumstance is what the European Court was
referring to in the first sentence of the following obscure passage:
In consequence of the events in the money markets which occurred in and
after 1971, the parity notified to the International Monetary Fund for the
122
The text of Article 9 is quoted as it appears in the judgment, but in the
statement of facts and issues it is quoted as follows: "Loans covered by this
provision shall be expressed in Belgian francs. The payments in respect thereof
shall be made in the currency of the country in which the property to be financed
is situated, on the basis of the parity ruling at the time of the payment."
123
[1982] E.C.R. 2378.

©International Monetary Fund. Not for Redistribution

THE FUND AGREEMENT IN THE COURTS—XIX

231

lira ceased to be valid. For a time, the lira floated freely. Finally, with the
introduction of the European Monetary System, a new exchange rate, which
might fluctuate within certain limits, was determined for the currencies of
the Member States which participated in the system.124

IV. Some Final Comments
The cases discussed in this article suggest answers to the twelve
questions that have been posed in the introductory section. The
answers, and some evaluation of them, are summarized in relation
to each question:
1. In England, the House of Lords as the final appellate court
has endorsed, without further examination, the narrow interpretation of "exchange contracts" as contracts for the exchange of
one means of payment against another. The decision is regrettable
for various reasons, but the concept of the "monetary transaction
in disguise" broadens the interpretation a little by permitting a
series of contractual relationships to be run together in some
circumstances. The effect can enable a court to discover an exchange contract even though the contractual relationship on the
basis of which suit is brought is not itself an exchange contract and
even though one of the other contractual relations in the series
involves the purchase and sale of merchandise. Furthermore, the
House of Lords has held that part of a contract is enforceable as
a contract for the purchase and sale of merchandise while the rest
of the contract is unenforceable as an exchange contract.
The House of Lords has endorsed the propositions that the
court must raise the point of the unenforceability of a contract
even if the defendant has not, and that this step does not mean
that unenforceability is equivalent to illegality.
2. The relationship between Article VIII, Section 2(6) and the
private international law of the forum is complex. One case has
124
[1982] E.C.R., p. 2389. In Grogan v. Commission, Case 127/80 [1982]
E.C.R. 869, the European Court decided that inaction by the Council to rectify
exchange rates that no longer bore any relation to economic reality had to be
taken into account when considering the applicant's argument that the legitimate
expectations of pensioners had not been protected. Numerous cases came before
the court in which the validity and consequences of substituting the EUA for
former par values were issues. See Buy I v. Commission (Case 817/79), A dam v.
Commission (Case 828/79), Battaglia v. Commission (Case 1253/79), DePascale
v. Commission (Case 164/80), Curtis v. European Parliament (Case 167/80),
Knoeppel v. Commission (Case 1205/79), Battaglia and Bevilaequa v. Commission (Joined Cases 5 and 18/80); [1982] E.C.R. 245, 269, 297, 909, 931, 2407,
2431, and 2449. See also Airola v. Commission [1981] E.C.R. 2717.
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raised the question whether a forum should forbear from applying
the provision because the forum is unaware whether or how the
law governing the contract under the forum's private international
law would apply Article VIII, Section 2(6). It is submitted that
the forum should apply the provision and not defer to the law
governing the contract under private international law.
3. The question whether the initial burden of proof is to establish the consistency or the inconsistency of exchange control regulations with the Articles has been answered in different ways. In
one case, the defendant, relying on Article VIII, Section 2(6) and
asserting the consistency with the Articles of the regulations on
which his defense rested, was held to bear the burden of proving
his assertion. The plaintiff, in presenting his claim, was not required to prove in the first instance that the regulations were
inconsistent with the Articles.
In another case, the court held that the defendant had not
proved that the regulations it had cited applied to its indebtedness, but the dissenting judge was satisfied that the defendant had
discharged the burden of proving the existence of an applicable
regulation. Furthermore, he was willing to assume, for reasons
that apparently were not advanced by the defendant, that the
regulation was consistent with the Articles, so that the burden of
rebutting consistency rested on the plaintiff.
Discussion of the award of an arbitral tribunal shows the necessity to distinguish between two principles. First, Article VIII,
Section 2(6) provides that a contract shall be unenforceable when
it is contrary to exchange control regulations that are consistent
with the Articles. Second, the provision does not provide that a
contract shall be enforceable when it is in accord with regulations
that are consistent with the Articles. A consequence of the failure
to observe this distinction can lead to an inappropriate allocation
of the burden of proof when Article VIII, Section 2(6) is involved
in a case.
4. The narrow view of exchange contracts leads to the conclusion that the currencies "involved" are those that are to be exchanged, but the better view is that exchange contracts are contracts that, if performed, would affect the balance of payments of
a member and that the currency "involved" is the currency of the
member whose balance of payments would be affected.
5. Article VIII, Section 2(6) should apply to exchange control
regulations whether they are in existence when a contract is made
or whether they are imposed subsequently. The situation when
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enforcement is sought should be decisive. This conclusion is consistent with the concept of unenforceability and promotes the
policy of the provision.
6. Private parties to an exchange contract should not be permitted to nullify the application of Article VIII, Section 2(6) by
the terms of their contract, by providing, for example, that the
contract is to be performed notwithstanding exchange control
regulations. This prohibition should not apply to a governmental
debtor that agrees by treaty not to resist payment by relying on the
provision.
7. Article VIII, Section 2(6) applies to the exchange control
regulations of other members and not to the regulations of the lex
fori.
8. Article VIII, Section 2(6) does not deal with claims to recover payments under unenforceable contracts on the basis of
unjust enrichment. These claims are governed by the lex fori,
including its private international law, without reference to the
provision. Allowance of the claims, however, may have effects
similar to enforcement and may encourage attempts to defy exchange control regulations.
9. Article VIII, Section 2(6) should be understood to negate
claims to damages for nonperformance of the contractual undertaking of a party to obtain an exchange license if the party's
request for a license is refused. Claims to damages for failure to
apply for an exchange license might involve more complex considerations, but these claims also might be rejected.
10. If a court rejects the application of Article VIII, Section 2(6) and gives judgment in favor of a plaintiff notwithstanding the exchange control regulations that are part of the law of
another member, it is possible that the courts of that other member will refuse to enforce the judgment as contrary to their public
policy.
11. There is no legal inconsistency between the provisions of
the Articles on the control of capital movements and the provisions of other treaties, such as the Treaty of Rome, under which
members agree not to control capital movements, provided that
the other treaties apply the same definitions of capital and current
transactions as are applied by the Fund.
12. The courts have been, and are still being, called upon to
deal with the effects of former par values on various issues. The
Second Amendment did not result in the immediate cessation of
the relevance of former par values under other legal instruments,
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but it is reasonable to suppose that by official or judicial action all
the legal effects of former par values will disappear in time. Some
of the cases decided by the European Court discuss the question
of legal liability for delay in official action to substitute actual
exchange rates for former par values.
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Current Account Imbalances and Capital Formation in Industrial Countries,
1949-81—ALESSANDRO PENATI and MICHAEL DOOLEY (pages

1-24)

This paper studies the role of domestic and foreign savings in financing capital
formation in 19 industrial countries during the years after World War II. The
authors' interpretation of the statistical evidence is that there is very little support for the view that, over the medium term, goods and services freed by savings
in one industrial country are systematically made available through current
account imbalances to finance investment in physical capital in other industrial
countries. Instead, there is strong support for the view that both levels and
changes in domestic savings are systematically matched by levels and changes in
domestic investment. The close relationship between domestic savings and domestic investment over this period suggests that resources did not flow from one
country to another in order to equalize rates of return on real capital.
The study also finds little support for the view that the integration of financial
capital markets in recent years has altered the relationships among domestic
savings, investment, and current account imbalances in industrial countries. The
evidence suggests that changes in net foreign assets, and the associated current
account imbalances, were no more sensitive to cross-country differences in rates
of return on physical capital in the ten years ending in 1981 than they had been
in the 1950s, when extensive capital controls and trade restrictions hampered the
economic integration of the industrial countries.

The Private SDR: An Assessment of Its Risk and Return—PIERRE VAN DEN

BOOGAERDE (pages 25-61)

This paper reviews the relative attractiveness, in terms of both total return and
risk, of SDR-denominated investments during 1977-82. It simulates investments
by sequentially using each of the component currencies and the SDR itself as a
base currency and investing alternatively in the domestic base currency, in the
four other component currencies, and in SDRs.
The starting point is that if the correlation coefficients between the returns on
the different currencies included in the SDR basket are lower than one, the
standard deviation of the SDR will be less than the weighted average of the
individual standard deviations. The outcome fully meets the expectation: the
standard deviation of the total return on the SDR is lower than the standard
deviations of the returns on each of its component currencies, whichever currency is used as a unit of account, with the exception of the pairwise relationship
between the deutsche mark and the French franc owing to both currencies'
inclusion in the European Monetary System (EMS). The study also demonstrates that an assessment of the volatility of the SDR and its component curren-
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cies, as measured by the beta coefficient, does not provide an adequate measure
of riskiness for the non-dollar currencies, because of the relatively low correlation between these currencies and the SDR during the study period. Finally,
and for whichever currency is used as a unit of account, the SDR had an
above-average total return during the period studied.
An investment in SDRs thus produced above-average yields and represented
a much lower risk than investments in any of its constituent currencies in the
study period, which encompasses both a period of weakness and a period of
strength of the dollar. Consequently, a number of international market operators could be attracted to the idea of using the SDR as a unit of account.
A Test of the Efficacy of Exchange Rate Adjustments in Indonesia—G. RUSSELL
KINCAID (pages 62-92)2)

This paper analyzes the impact of relative prices on the non-oil trade account
in Indonesia, with special emphasis on the effectiveness of the exchange rate
adjustment of November 1978. An exchange rate adjustment can successfully
redirect resources into export and import-competing activities only if the more
favorable cost-price relationship established immediately following the devaluation is not subsequently reversed by domestic price increases. During the first
year following the Indonesian devaluation, tight fiscal and monetary policies
were successful in sustaining the improvement in relative prices stemming from
the devaluation. In response, the growth in non-oil export volume accelerated
sharply, and growth in imports slowed markedly. With the additional foreign
resources made available by the second round of oil price increases in 1979-80,
domestic expenditure outstripped domestic productive capacity. Relative prices
of domestic to foreign goods, in domestic-currency terms, returned to the level
existing prior to the devaluation; growth in non-oil export volume virtually
ceased, and import volume expanded rapidly. This experience indicates the
importance of fiscal and monetary policies in supporting an exchange rate action.
To disentangle the impact of various factors on the non-oil trade account, the
import-demand and export-supply functions were econometrically estimated.
Import demand was found to be positively related to real income and to excess
supply of money, but negatively related to relative price. The supply response of
exports was positive for both relative prices and the capacity variable. In both
equations, the long-run elasticities were larger than the short-run elasticities; the
long-run elasticities for export supply were substantially higher than the shortrun elasticities. The estimated equations were employed to simulate the impact
of alternative exchange rate scenarios on the non-oil trade account. The results
of these simulations, which should be interpreted with due caution, indicate that
the non-oil trade deficit was substantially lessened by the exchange rate adjustment of November 1978.
The 1981-82 Recession and Non-Oil Primary Commodity Prices—KE-YOUNG
CHU and THOMAS K. MORRISON (pages 93-140)
This paper analyzes the underlying causes of movements in non-oil primary
commodity prices. The paper focuses on the large commodity price decline in
1981-82, but investigates this recent experience in light of the major postwar
developments in primary commodity markets. An econometric model confirms
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that from 1957 to 1982, primary commodity prices, in terms of dollars, were
positively related to economic activity in the industrial countries and to world
inflation, and inversely related to the appreciation of the dollar exchange rate
against other major currencies and to supply shocks. Evidence also suggests that
commodity prices are inversely related to changes in the real rate of interest.
The cumulative decline in 1981-82 of 25 percent in commodity prices (in
nominal dollar terms) is shown to be the largest and most protracted decline in
more than three decades. Commodity prices deflated by manufactures prices fell
by 20 percent in 1981-82 to a postwar low. The sharp decline in commodity
prices during 1981-82 is shown to follow from a more unstable pattern that was
first visible in the early 1970s. During 1972-82, primary commodity prices were
more than three times as unstable as they were during 1957-71, and fluctuations
in economic activity, inflation, exchange rates, and interest rates were also more
pronounced.
Commodity prices appear to have responded more strongly to economic activity in the last decade than they did during the preceding 15 years. Although
movements in economic activity were influential in both the 1975 and 1981-82
price declines, the 1981-82 decline is shown to have been caused relatively more
by exchange rate movements (and possibly interest rate movements) and relatively less by movements in economic activity than was the 1975 decline.
Expectations of Inflation and Interest Rate Determination—RU§DU SARACOGLU
(pages 141-78)
In recent years, there has been considerable dispute concerning the underlying
causes of both the high levels and the variability of interest rates. In this paper,
the determination of interest rates in five industrial countries (the United States,
France, the Federal Republic of Germany, Japan, and the United Kingdom) is
studied, with particular attention paid to the roles of monetary factors and
expectations of inflation.
The theoretical discussion centers on Fisher's hypothesis that relates interest
rates to expected rates of inflation. It is argued that much of the earlier research
on this issue is flawed, because it is based on microeconomic partial-equilibrium
analysis and assumes an implausible expectations-formation mechanism. This
paper, by contrast, follows recent developments in economic theory in suggesting that the formulation of expectations—and, therefore, the determination of
interest rates—is influenced not only by past rates of inflation but also by a host
of other variables, such as changes in the money supply or in economic activity.
Moreover, variables that influence expected rates of inflation are, themselves,
likely to be influenced by these expectations. Consequently, the methodology
developed in this paper is intended to reflect the simultaneities and dynamic
patterns of feedback that characterize the macroeconomic data, as well as accounting for the fact that market participants utilize data other than past rates
of inflation in forming their expectations of inflation. Market participants' subjective expectations of inflation are proxied by forecasts of inflation that are
optimal in the sense of minimizing the variance of forecast errors conditional on
information available to market participants. These forecasts are then used to
compute ex ante real-interest-rate series for each country and to test several
hypotheses regarding interest rates.
The empirical results of the paper indicate that twice during 1968-82, real
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interest rates underwent substantial changes. These changes had a substantial
macroeconomic impact, particularly with respect to inflation. It is argued that
the expansionary impact of negative real interest rates following the first oil
shock led to the intensification of the inflationary process, whereas the
emergence of positive real interest rates following the second oil shock was
instrumental in bringing inflation rapidly under control.
Other results suggest that systematic, and thus predictable, changes in the
money supply that lead to systematic shifts in the time path of inflation leave real
interest rates unchanged, thus supporting a variant of Fisher's hypothesis. Consequently, it is argued that a relaxation of monetary policy cannot, necessarily,
be expected to reduce real interest rates, particularly in the medium run and long
run, if such a relaxation causes an upward revision in expected rates of inflation.
The Fund Agreement in the Courts—XIX—JOSEPH GOLD (pages 179-234)
The present installment in the series of articles on the effects of the law of the
International Monetary Fund on litigation discusses decisions by courts in England, the United States, the Netherlands, and Italy, as well as decisions by the
Court of Justice of the European Communities and by an arbitral tribunal. The
following questions are among the issues affected by the Fund's Articles of
Agreement that are raised by these cases:
(1) What is the meaning of "exchange contracts" in Article VIII, Section 2(b)
of the Articles?
(2) What is the relationship between Article VIII, Section 2(b) and the private international law of the forum?
(3) On whom does the burden rest of proving that the conditions of Article VIII, Section 2(b) are met or are not met, and what is the effect on the
allocation of the burden of proof between the parties if the court itself introduces
the question of applying Article VIII, Section 2(6)?
(4) What is the currency "involved" under Article VIII, Section 2(6)?
(5) Does Article VIII, Section 2(b) apply to an exchange contract if the
exchange control regulations that are in issue were adopted after the contract
was entered into?
(6) Should the parties to an exchange contract be allowed to negate the effect
of exchange control regulations?
(7) Does Article VIII, Section 2(6) apply to exchange control regulations if
they are part of the law of the forum?
(8) If a payment is made under an exchange contract that is unenforceable
under Article VIII, Section 2(6), can the amount paid be recovered as an unjust
enrichment of the payee?
(9) Should a party be awarded damages if the other party undertook to apply
for or to obtain an exchange license and failed to perform the undertaking?
(10) If a court rejects the application of Article VIII, Section 2(b) and gives
judgment in favor of a plaintiff notwithstanding the exchange control regulations
that are part of the law of another member of the Fund, will that member's court
recognize and execute the judgment?
(11) What is the relationship between the provisions of the Articles and the
provisions of the Treaty of Rome on movements of capital?
(12) Are the former par values of currencies still relevant in issues that courts
are called upon to resolve?
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Desequilibres des transactions courantes et formation de capital dans les pays
industrialises, 1949-81—ALESSANDRO PENATI et MICHAEL DOOLEY
(pages 1-24)
La presente etude porte sur le role de 1'epargne interieure et exterieure dans
le financement de la formation de capital dans 19 pays industrialises depuis la fin
de la deuxieme guerre mondiale. Selon Pinterpretation que les auteurs donnent
des statistiques disponibles, il y a tres peu d'elements en faveur de la these selon
laquelle, dans le moyen terme, les biens et services liberes par 1'epargne dans un
pays industrialise sont syste'matiquement offerts, par le biais des desequilibres
des transactions courantes, pour financer les investissements en capital materiel
dans d'autres pays industrialises. II existe en revanche de nombreuses indications
qui corroborent la these selon laquelle les niveaux et variations de 1'epargne
interieure ont systematiquement pour contrepartie les niveaux et variations de
rinvestissement interieur. La relation etroite entre 1'epargne interieure et
Tinvestissement interieur pendant la periode consideree donne a penser qu'il n'y
a pas eu de flux de ressources d'un pays a 1'autre ayant pour effet d'egaliser les
taux de rendement du capital reel.
Les auteurs de 1'etude ont egalement trouve peu d'elements qui justifient la
these selon laquelle 1'integration des marches des capitaux financiers au cours
des dernieres annees a modifie les relations entre 1'epargne interieure, les investissements et les desequilibres des transactions courantes dans les pays industrialises. Les faits observes semblent indiquer que les variations des avoirs exterieurs nets et les desequilibres des transactions courantes dont elles ont ete
accompagnees n'ont pas ete plus sensibles aux differences entre les taux de
rendement du capital materiel d'un pays a 1'autre durant la decennie qui s'est
achevee en 1981 que pendant les annees 50, ou les mesures etendues de controle
des mouvements de capitaux et les restrictions commerciales faisaient obstacle
a 1'integration economique des pays industrialises.
Le DTS prive : risques et rendement — PIERRE VAN DEN BOOGAERDE
(pages 25-61)
L'auteur analyse 1'attrait relatif, sous forme a la fois de rendement total et de
risques, des placements libelles en DTS pendant la periode 1977-82. II precede
a une simulation des placements en prenant, successivement, les diverses monnaies du panier puis le DTS lui-meme comme monnaie de base et en effectuant
tour a tour des placements dans la monnaie de base interieure, dans les quatre
autres monnaies du panier et en DTS.
L'auteur pose au depart que, si les coefficients de correlation entre les rendements des differentes monnaies incluses dans le panier du DTS sont inferieurs
239
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& 1'unite, Tecart type du DTS sera inferieur a la moyenne ponder6e des divers
ecarts types. Les resultats confirment pleinement cette hypothese : Tecart type
du rendement total du DTS est inferieur aux ecarts types des rendements de
chacune des monnaies qui composent le panier, quelle que soit la monnaie
retenue comme unite de compte, sauf dans le cas de la relation entre le deutsche
mark et le franc frangais, en raison de 1'appartenance de ces deux monnaies au
Systeme monetaire europeen (SME). L'etude demontre egalement qu'une evaluation de la volatilite du DTS et de ses composantes, exprimee par le coefficient
beta, ne permet pas de mesurer de maniere satisfaisante le degre de risque des
placements en monnaies autres que le dollar, en raison de la correlation relativement faible constatee entre ces monnaies et le DTS au cours de la periode
consideree. Enfin, et ce, quelle que soit la monnaie retenue comme unite de
compte, le rendement total du DTS a ete superieur a la moyenne pendant cette
meme periode.
Les placements en DTS ont done eu un rendement plus eleve que la moyenne
et ont ete beaucoup moins risques que les placements dans Tune quelconque des
monnaies du panier pendant la periode etudiee, c'est-a-dire a une epoque ou le
dollar a connu, tour a tour, une periode de faiblesse et une periode de fermete*.
En consequence, un certain nombre d'operateurs sur le marche international
pourraient juger attractive Tidee d'utiliser le DTS comme unite de compte.

Determination de 1'efficacite de 1'ajustement du taux de change opere en
Indonesia — G. RUSSELL KINCAID (pages 62-92)
L'auteur analyse 1'impact des prix relatifs sur la balance commerciale (petrole
non compris) de Undone"sie, en etudiant tout particulierement 1'efficacite de
1'ajustement du taux de change effectue en novembre 1978. Un ajustement du
taux de change ne peut permettre de reorienter avec succes des ressources vers
des activites qui concurrencent les exportations et les importations que si
1'ameiioration du rapport couts/prix qui suit immediatement la devaluation n'est
pas renversee par la suite du fait de la hausse des prix int6rieurs. En Indon6sie,
au cours de la premiere anne*e qui a suivi la devaluation, des politiques budgetaire et monetaire rigoureuses ont permis d'etayer Tamelioration des prix relatifs
d6coulant de la devaluation. En consequence, la croissance en volume des
exportations non petrolieres s'est acceieree fortement, et la croissance des
importations s'est ralentie de fagon marquee. La deuxieme serie de relevements
des prix du petrole en 1979-80 ayant degage des ressources exterieures suppiementaires, les depenses interieures ont depasse la capacite de production interieure. Le rapport entre les prix des biens produits dans le pays et ceux des biens
etrangers, exprimes en monnaie nationale, a retrouve son niveau d'avant la
devaluation; la croissance en volume des exportations non petrolieres s'est pratiquement arretee et le volume des importations s'est gonfie rapidement. Cette
situation montre 1'importance des politiques budgetaire et monetaire en tant que
mesures d'accompagnement d'un ajustement de taux de change.
Afin d'isoler 1'impact qu'exercent divers facteurs sur la balance commerciale
non petroliere, 1'auteur estime par des methodes econometriques la fonction de
demande d'importations et celle d'offre d'exportations. II constate que la demande d'importations presente une relation positive avec le revenu reel et avec
1'offre excedentaire de monnaie, mais une relation negative avec les prix relatifs.
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L'offre de produits d'exportation reagit d'une maniere positive aux variations
des prix relatifs et a la capacite. Dans 1'une et 1'autre equation, les elasticites a
long terme sont plus fortes que les elasticites a court terme; les elasticites a long
terme relatives a 1'offre d'exportations sont sensiblement plus elevees que les
elasticites a court terme. Les equations estimees sont utilisees pour simuler
1'effet d'autres scenarios de taux de change sur la balance commerciale non
petroliere. Les resultats de ces simulations, qui doivent etre interpretes avec la
prudence qui s'impose, indique que le deficit du commerce non petrolier a ete
sensiblement amoindri par 1'ajustement du taux de change de novembre 1978.
La recession de 1981-82 et les cours des produits primaires non petroliers —
KE-YOUNG CHU et THOMAS K. MORRISON (pages 93-140)

Les auteurs analysent les causes profondes des variations des cours des produits primaires non p6troliers. L'etude est axee sur la forte baisse des cours des
produits de base en 1981-82, mais 1'examen de cet evenement recent s'inspire
des principaux faits intervenus sur les marches des produits primaires depuis
1945. Un modele econometrique le confirme : de 1957 a 1982, il a existe une
relation positive entre les cours en dollars des produits primaires et 1'activite
economique dans les pays industrialises et 1'inflation mondiale, et une relation
inverse entre ces cours et la hausse du dollar par rapport aux autres grandes
monnaies et les "chocs" subis par 1'offre. En outre, 1'observation des faits donne
a penser qu'il existe une relation inverse entre les cours des produits de base et
les variations du taux d'interet reel.
II ressort de 1'analyse que la baisse cumulative egale a 25 % qu'ont enregistree
en 1981-82 les cours des produits de base (exprimes en dollars nominaux) a ete
la plus marquee et la plus longue qu'on ait connue depuis plus de 30 ans. Corriges
au moyen des prix des produits manufactures, les cours des produits de base ont
diminu6 de 20 % en 1981-82 pour tomber au niveau le plus bas depuis 1945. Les
auteurs montrent que la chute des prix des produits de base en 1981-82 s'inscrit
dans une tendance au renforcement de 1'instabilite qui s'est manifestee pour la
premiere fois au debut des annees 70. Pendant la periode 1972-82, les cours des
produits primaires ont ete trois fois plus instables que pendant la periode
1957-71, et les fluctuations de 1'activite economique, de 1'inflation, des taux de
change et des taux d'interet ont egalement ete plus prononcees.
Les cours des produits de base semblent avoir reagi plus fortement a 1'activite
6conomique au cours des dix dernieres annees que pendant les quinze annees
anterieures. Bien que les variations de 1'activite economique aient influe sur les
diminutions des prix enregistrees en 1975 et 1981-82, il apparait que la chute de
1981-82, comparee a la baisse de 1975, resulte relativement plus de 1'evolution
des taux de change (et sans doute des taux d'interet) et relativement moins des
mouvements de 1'activite economique.
Anticipations inflationnistes et determination des taux d'interet—RU§DU
SARACOGLU (pages 141-78)
La question des causes profondes des niveaux eleves et de la variabilite des
taux d'interets a ete tres controversee ces dernieres annees. L'auteur a etudie la
determination des taux d'interet dans cinq pays industrialises (les Etats-Unis, la
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France, la R6publique federate d'Allemagne, le Japon et le Royaume-Uni) en
accordant une attention particuliere au role des facteurs monetaires et des anticipations inflationnistes.
Le de*bat the'orique est centre" sur 1'hypothese de Fisher selon laquelle les taux
d'int6ret sont lie's aux taux d'inflation attendus. D'apres 1'auteur, les etudes
pre*ce"demment consacr6es a cette question sont pour une large part d6fectueuses
dans la mesure ou elles reposent sur une analyse micro6conomique d'6quilibre
partiel et sur 1'hypothese d'un mecanisme peu plausible de formation des anticipations. La pr6sente 6tude suit, en revanche, 1'evolution recente de la pensSe
6conomique en sugge*rant que la formulation des anticipations et, par consequent, la determination des taux d'int6ret, est influenced non seulement par
les taux d'inflation anterieurs mais aussi par une multitude d'autres variables
telles que les variations de la masse mon&aire ou de 1'activite economique. En
outre, il est probable que les variables qui influencent les taux d'inflation attendus seront elles-memes influence's par ces anticipations. Par consequent, la
m6thodologie presentee ici vise a refteter les simultane*ites et les schemas dynamiques de feed-back qui caracterisent les donnees macroe'conomiques, tout en
tenant compte du fait que les agents economiques fondent leurs anticipations
inflationnistes sur des donnees autres que les taux d'inflation anterieurs. Les
anticipations subjectives des agents economiques en matiere d'inflation sont
remplacees par des provisions du taux d'inflation qui sont optimales en ce sens
qu'elles minimisent la variance des erreurs de pr6vision dependant des renseignements dont disposent les agents. On utilise ensuite ces previsions pour
calculer les series de taux d'int6ret reels ex ante pour chaque pays et tester
plusieurs hypotheses relatives aux taux d'int£ret.
Les r6sultats empiriques de P6tude indiquent qu'a deux reprises durant la
p6riode 1968-82, les taux d'interet r6els ont enregistre* de fortes variations. Ces
variations ont eu une incidence considerable au niveau macroe'conomique, en
particulier sur le plan de 1'inflation. D'apres l'6tude, 1'incidence expansionniste
des taux d'int6r£t r6els n^gatifs apres le premier choc petrolier s'est traduite par
une intensification du processus inflationniste, tandis que 1'apparition de taux
d'int^ret r6els positifs apres le deuxieme choc p6trolier a contribue a maitriser
rapidement 1'inflation.
D'autres r6sultats donnent a penser que des variations systematiques, et done
pr6visibles, de la masse mone"taire qui entrainent des changements systematiques dans Involution de 1'inflation n'ont pas d'effet sur les taux d'interet reels
et corroborent ainsi une variante de 1'hypothese de Fisher. Par consequent, il est
soutenu qu'un assouplissement de la politique monetaire ne fera pas necessairement baisser les taux d'interet reels, en particulier dans le moyen et long
terme, si cet assouplissement entraine une revision en hausse des taux d'inflation
attendus.
Les Statuts du Fonds et les tribunaux — XIX — JOSEPH GOLD (pages 179-234)
Dans le present article, qui fait partie de la serie consacree au role joue par
le droit du Fonds monetaire international en cas de litiges, 1'auteur analyse des
decisions rendues par des tribunaux en Grande-Bretagne, aux Etats-Unis, aux
Pays-Bas et en Italie ainsi que des decisions de la Cour de Justice des Communaut6s europ6ennes et d'un tribunal arbitral. Certaines des questions soulevees
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dans le cadre de ces decisions, a propos des statuts du Fonds, sont enumerees
ci-apres.
1) Que signifie 1'expression "contrats de change" qui figure dans 1'article VIII, section 2 b) des Statuts?
2) Quel rapport existe-t-il entre Particle VIII, section 2 b) et le droit international prive du for?
3) A qui incombe-t-il de prouver que les conditions d'application de 1'article VIII, section 2b) sont reunies ou non et, si le tribunal lui-meme souleve la
question de Implication de 1'article VIII, section 2 b), quelles en sont les
consequences pour la repartition de la charge de la preuve entre les parties?
4) Quelle est la monnaie "mise en jeu" selon 1'article VIII, section 26)?
5) L'article VIII, section 2b) peut-il s'appliquer a un contrat de change si les
r6glementations du controle des changes en question ont ete adoptees apres la
conclusion du contrat?
6) Les parties £ un contrat de change devraient-elles etre autorisees a priver
d'effets les reglementations du controle des changes?
7) L'article VIII, section 2b) s'applique-t-il aux reglementations du controle
des changes si ces derni&res font partie integrantes de la loi du for?
8) Si un paiement est effectue dans le cadre d'un contrat de change qui n'est
pas executoire en vertu de 1'article VIII, section 2 b), le montant verse peut-il
etre recouvre parce qu'il constitue un enrichissement sans cause du bSneficiaire?
9) L'une des parties en presence devrait-elle se voir accorder des dommages
et int6rets si 1'autre partie s'est engagee a sollicker ou obtenir une autorisation
de change mais a fait d6faut a cet engagement?
10) Si un tribunal decide que 1'article VIII, section 2 b) ne s'applique pas et
a statue en faveur d'un demandeur en depit des reglementations du controle des
changes qui font partie int£grantes du droit d'un autre pays membre du Fonds,
le jugement rendu recevra-t-il exequatur d'un tribunal de ce dernier?
11) Quel rapport existe-t-il entre les dispositions des Statuts et celles du Traite
de Rome qui concernent les mouvements de capitaux?
12) Les anciennes parites des monnaies peuvent-elles toujours etre prises en
consideration dans le cadre des questions sur lesquelles doivent statuer les tribunaux?
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Los desequilibrios en cuenta corriente y la formation de capital en los paises
industrials, 1949-81—ALESSANDRO PENATI y MICHAEL DOOLEY (paginas 1-124)
En este estudio se examina la funcidn del ahorro interne y externo en el
financiamiento de la formaci6n de capital en 19 paises industrials durante los
anos posteriores a la segunda guerra mundial. Los autores consideran, dada su
interpretaci6n de los datos estadisticos, que resulta muy dificil sostener que, a
medio plazo, los bienes y servicios liberados por el ahorro de un pais industrial
quedan sistemdticamente a disposici6n de otros paises industrials mediante los
desequilibrios en cuenta corriente, para financiar sus inversiones en capital
ffsico. Por el contrario, hay fuertes razones para pensar que tanto los niveles
como las variaciones del ahorro interne se ven sistema'ticamente igualados por
los niveles y variaciones de la inversi6n interna. La estrecha relacidn entre
ahorro interne e inversidn interna durante el periodo estudiado indica que los
recursos no pasaron de un pais a otro para que se equipararan las tasas de
rentabilidad del capital real.
El estudio tampoco encuentra sostenible la proposition de que la integration
de los mercados de capital financier© durante estos ultimos anos ha alterado las
relaciones entre ahorro interno, inversi6n y desequilibrios en cuenta corriente en
los paises industrials. Los datos obtenidos hacen pensar mas bien que las
variaciones del volumen de activos exteriores netos, y los desequilibrios en
cuenta corriente relacionados con ellas, no fueron mas sensibles a las diferencias
entre paises en las tasas de rentabilidad del capital fisico durante el decenio
finalizado en 1981 que durante el decenio de 1950, cuando la generalizaci6n de
los controles de capital y las restricciones comerciales obstaculizaron la integraci6n econdmica de los paises industrials.

El DEG privado: Evaluacidn de su riesgo y rendimiento—PIERRE VAN DEN
BOOGAERDE (pdginas 25-61)
En el presente trabajo se analiza, desde el punto de vista del rendimiento y el
riesgo totales, el grado de atracci6n que podria haber despertado la inversi6n
denominada en DEG durante el periodo 1977-82. Para ello se han simulado
inversiones utilizando en forma secuencial cada una de las monedas componentes y el propio DEG como monedas de base y se ha supuesto la inversi6n
alternativamente, en la moneda nacional de base, en las otras cuatro monedas
componentes y en DEG. El punto de partida es que, si los coeficientes de
correlati6n entre el rendimiento de las diferentes monedas que componen la
cesta del DEG son menores que la unidad, la desviacion tipica del DEG sera
menor que la media ponderada de las distintas desviaciones tipicas. Los resul-

244

©International Monetary Fund. Not for Redistribution

RESUMENES

245

tados confirman plenamente las expectativas: La desviaci6n tipica del rendimiento total de la inversibn en DEG es menor que las desviaciones tipicas del
rendimiento de la inversi6n en cada una de las monedas que lo componen,
cualquiera que sea la moneda que se utilice como unidad de cuenta, con excepci6n de una relaci6n paritaria entre el marco aleman y el franco fiances, debido
a la inclusi6n de ambas monedas en el Sistema Monetario Europeo (SME). El
estudio demuestra tambien que una evaluaci6n de la volatilidad del DEG y de
las monedas que lo componen, medida por el coeficiente beta, no permite
determinar con precisi6n el riesgo de las monedas distintas del d61ar debido a la
correlaci6n relativamente baja entre esas monedas y el DEG durante el periodo
del estudio. Por ultimo, e independientemente de la moneda que se utilice como
unidad de cuenta, el DEG acus6 un rendimiento total superior al promedio
durante el periodo analizado.
De manera que en el periodo estudiado, que comprende un periodo de debilidad y otro de firmeza del d61ar, la inversi6n en DEG produjo un rendimiento
superior a los promedios y fue mucho menos arriegada que la inversi6n en
cualesquiera de las monedas que lo componen. En consecuencia, la idea de
utilizar el DEG como unidad de cuenta podria resultar atractiva para muchos de
quienes operan en el mercado internacional.

Una prueba de la eficacia de los ajustes del tipo de cambio en Indonesia

—G. RUSSELL KINCAID (paginas 62-92)

En este trabajo se analiza el efecto de los precios relativos en la balanza
comercial no petrolera de Indonesia, haciendo hincapie en la eficacia del ajuste
del tipo de cambio efectuado en noviembre de 1978. Un ajuste cambiario puede
reencauzar los recursos hacia actividades de exportaci6n y competitivas con la
importaci6n, unicamente si la relaci6n costo/precio mas favorable establecida a
raiz de la devaluaci6n no se vuelve desfavorable posteriormente con el aumento
de los precios internos. En el primer ano transcurrido desde la devaluaci6n,
gracias a la politica fiscal y monetaria restrictiva aplicada, Indonesia consigui6
mantener la mejora de los precios relativos originada por la devaluaci6n. Como
consecuencia de ello se aceler6 en forma notable el volumen de exportaciones
no petroleras y se redujo marcadamente el aumento de la importaci6n. Con los
recursos externos adicionales que le report6 al pais la segunda serie de aumentos
de precios del petr61eo en 1979-80, el gasto interne super6 a la capacidad
productiva interna. Los precios relativos de los productos nacionales respecto de
los productos extranjeros, en moneda nacional, volvieron al nivel que tenian
antes de la devaluation; el aumento del volumen de la exportaci6n de productos
no petroleros practicamente se detuvo y el volumen de importation se increment6 rapidamente. Esta experiencia demuestra la importancia que tienen las
politicas fiscal y monetaria en respaldo de las medidas cambiarias.
A fin de identificar el efecto de los diversos factores en la balanza comercial
no petrolera se estimaron mediante un modelo econometrico las funciones de la
demanda de importaciones y de la oferta de exportaciones. Se observ6 que la
demanda de importaciones est£ relacionada directamente con el ingreso real y
con el exceso de oferta monetaria e inversamente con los precios relativos. La
reacci6n de la oferta de exportaciones fue positiva con respecto a los precios
relativos y a la variable de la capacidad productiva interna. En ambas ecua-
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clones, las elasticidades a largo plazo fueron mayores que las elasticidades a
corto plazo; las elasticidades a largo plazo de la oferta de exportaciones fueron
mucho mayores que las elasticidades a corto plazo. Las ecuaciones estimadas se
emplearon para simular el efecto de distintas hipdtesis relativas al tipo de cambio
en la balanza comercial no petrolera. Los resultados de estas simulaciones, que
deben interpretarse con la debida cautela, indican que el deficit comercial no
petrolero se redujo considerablemente con el ajuste del tipo de cambio de
noviembre de 1978.
La recesion de 1981-82 y los precios de los productos basicos excluido el
petrdleo—KE-YOUNG CHU y THOMAS K. MORRISON (paginas 93-140)
En este trabajo se analizan las causas fundamentales de las fluctuaciones de
los precios de los productos basicos excluido el petr61eo. El estudio se centra en
la notable disminucion de los precios de estos productos en 1981-82, pero
examina el fen6meno a la luz de los puntos mas destacados de la evolution de
los mercados de productos basicos en la posguerra. Mediante un modelo econometrico se confirma que, de 1957 a 1982, los precios de los productos
basicos —en ddlares— estaban relacionados directamente con la actividad econdmica en los paises industriales y con la inflation mundial, e inversamente con
la apreciaci6n del tipo de cambio del dolar frente a las demas monedas principales, y con las perturbaciones de la oferta. Hay datos que tambien hacen
pensar que los precios de los productos basicos estan inversamente relacionados
con las fluctuaciones del tipo de interes real.
En el estudio se demuestra que la disminucidn acumulativa de 25 por ciento
registrada por los precios de los productos basicos (en d61ares nominales) en
1981-82 es la m£s grande y prolongada en m£s de tres decadas. Los precios de
los productos bdsicos, deflactados segun el indice de precios de los bienes manufacturados, disminuyeron en un 20 por ciento en 1981-82, al nivel mas bajo de
la posguerra. Se explica que la notable disminuci6n de los precios de los productos basicos en 1981-82 es secuela de la mayor inestabilidad que vienen
presentando desde los primeros afios de la decada del setenta. Durante 1972-82,
la inestabilidad de los precios de los productos basicos fue tres veces mayor que
durante 1957-71 y, las fluctuaciones de la actividad econ6mica, la inflaci6n, los
tipos de cambio y los tipos de inter6s fueron tambien mas pronunciadas.
Los precios de los productos bdsicos parecen haber sido mucho mas sensibles
a la actividad econ6mica en la ultima dScada que durante los 15 anos anteriores.
Si bien las fluctuaciones de la actividad econdmica contribuyeron a la disminucion de los precios tanto en 1975 como en 1981-82, se observa que esta
ultima disminuci6n se debi6 relativamente mas a fluctuaciones del tipo de cambio (y posiblemente del tipo de interes) y relativamente menos a las fluctuaciones
de la actividad economica, que la disminucion registrada en 1975.
Las expectativas inflacionarias y la determination del tipo de interes—RU§DU
SARACOGLU (paginas 141-78)
Durante estos ultimos anos se ha mantenido una extensa polemica sobre las
causas bdsicas del alto nivel y de la variabilidad de los tipos de interes. En este
articulo se estudia la determinaci6n de los tipos de interes en cinco paises
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industriales (Estados Unidos, Francia, Jap6n, Reino Unido y Repiiblica Federal
de Alemania), prestando especial atenci6n a las funciones desempenadas por los
factores monetarios y las expectativas sobre la inflaci6n.
La discusi6n te6rica se centra en la hip6tesis de Fisher de que los tipos de
interes est<in relacionados con las tasas previstas de inflaci6n. Se afirma que la
investigaci6n precedente de esta cuesti6n en gran parte es deficiente, ya que se
basa en un andlisis microecon6mico de equilibrio parcial y supone un mecanismo
no plausible de formacibn de expectativas. Por el contrario, en este estudio se
recogen los ultimos aportes de la teoria econ6mica y se sugiere que la formuIaci6n de expectativas—y por tanto la determinaci6n de los tipos de interes — estd influida no s6lo por las tasas anteriores de inflaci6n sino tambien por
muchas otras variables, tales como las variaciones de la oferta monetaria o de la
actividad econ6mica. Ademas, es probable que las propias variables que influyen en las tasas previstas de inflaci6n scan influidas a su vez por estas expectativas. En consecuencia, la metodologia desarrollada en este estudio trata de
reflejar las simultaneidades y las pautas dinamicas de retroalimentaci6n que
caracterizan los datos macroecon6micos, procurando al mismo tiempo explicar
que la formaci6n de las expectativas inflacionarias de participantes en el mercado no se basa exclusivamente en las tasas anteriores de inflaci6n, sino tambien
en otros datos. Las expectativas subjetivas de inflaci6n de los participantes en el
mercado se aproximan mediante previsiones de inflaci6n que son 6ptimas en el
sentido de que minimizan la varianza de los errores de previsi6n condicional a
la informaci6n de que disponen los participantes en el mercado. Estas previsiones se usan luego para construir la serie ex ante de tipos reales de interes de
cada pais y para verificar diversas hip6tesis sobre los tipos de interns.
Los resultados empiricos del estudio indican que en dos diferentes ocasiones
durante el periodo 1968-82 los tipos reales de interes experimentaron variaciones importantes. Estas variaciones tuvieron un efecto macroecon6mico considerable, especialmente con respecto a la inflaci6n. Se sostiene que el efecto
expansive de los tipos reales de interes negatives posteriores a la primera crisis
del petr61eo llevaron a la intensificaci6n del proceso inflacionario, mientras que
la aparicibn de tipos reales de interes positives despues de la segunda crisis del
petr61eo ayud6 a controlar rapidamente la inflation.
Otros resultados indican que las variaciones sistem^ticas, y por tanto previsibles, de la oferta monetaria que conducen a cambios sistematicos en la
trayectoria crono!6gica de la inflacibn no afectan a los tipos reales de interes, lo
que confirma una variante de la hipotesis de Fisher. Por consiguiente, se sostiene
que no cabe esperar que una politica monetaria mas expansiva invariablemente
redunde en la reducci6n de los tipos reales de interes, en especial a medio y a
largo plazo, si esa mayor expansi6n hace que se revise al alza la tasa prevista de
inflaci6n.

El Convenio Constitutive del Fondo ante los tribunales—XIX—JOSEPH GOLD
(pdginas 179-234)
En la presente entrega de la serie de articulos sobre los efectos de las normas
juridicas del Fondo Monetario Internacional en los litigios, se examinan fallos
emitidos por tribunales de Inglaterra, Estados Unidos, Paises Bajos e Italia, asi
como fallos de la Corte de Justicia de las Comunidades europeas y de un tribunal
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arbitral. A continuacidn se presentan algunas de las cuestiones vinculadas al
Convenio Constitutive del Fondo que se han planteado en esos casos:
1) <,Cu£l es el significado de "contratos de cambio" en la Secci6n 2 b) del
Articulo VIII del Convenio?
2) <,Cu£l es la relaci6n entre la Secci6n 2 b) del Articulo VIII y el derecho
international privado del foro?
3) <,Qui6n tiene que probar si se han cumplido o no las condiciones de la
Secci6n 2 b) del Articulo VIII y que efecto tiene, en la asignacidn de la carga
de la prueba entre las partes, el hecho de que el propio tribunal decida discutir
la aplicaci6n de la Secci6n 2 b) del Articulo VIII?
4) £Cu£l es la moneda "implicada" en la Secci6n 2 b) del Articulo VIII?
5) ^Se aplica la Secci6n 2 b) del Articulo VIII a un contrato de cambio si las
dispositions de control de cambios se adoptaron con posterioridad a su celebraci6n?
6) ^Debe permitirse que las partes en un contrato de cambio acuerden dejar
sin efecto las disposiciones de control de cambios?
7) ^Se aplica la Secci6n 2 b) del Articulo VIII a las disposiciones de control
de cambios si 6stas son parte del derecho del foro?
8) Si de conformidad con un contrato de cambio se hace efectivo un pago que
no es exigible segun la Secci6n 2 b) del Articulo VIII, ^se puede demandar por
enriquecimiento sin causa a quien retibib el pago?
9) ^Debe adjudicdrsele danos y perjuicios a una parte si la otra se comprometib a solicitar u obtener una licencia de cambio y no cumplid con dicho
compromise?
10) Si un tribunal rechaza la aplicacibn de la Secci6n 2 b) del Articulo VIII
y falla en favor del demandante a pesar de las disposiciones de control de
cambios que forman parte de la Iegislaci6n de otro pais miembro del Fondo
£reconocer£ y cumplird el fallo el tribunal de ese otro pais?
11) ^Cudl es la relaci6n entre las disposiciones del Convenio y las disposiciones del Tratado de Roma sobre movimientos de capital?
12) ^Sigue siendo pertinente la antigua paridad en asuntos que se someten a
la resoluti6n de los tribunales?
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