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Flexible Exchange Rates, Prices, and the Role of
“News’’: Lessons from the 1970s

Jacob A. Frenkel

University of Chicago and National Bureau of Economic Research

This paper analyzes the key issues and lessons from the experience
with flexible exchange rates during the 1970s. It analyzes the effi-
ciency of the foreign-exchange market and the volatility of exchange
rates, as well as the relationships between exchange rates and interest
rates. A key distinction is made between anticipated and unantici-
pated events, and it is shown that the key factor affecting exchange
rates has been “news.” The analysis then proceeds to analyze the
relationship between exchange rates and prices. The deviations from
purchasing power parities are being interpreted in terms of the
modern asset-market approach to the exchange rate.

1. Introduction

Recent experience with flexible exchange-rate systems has led to
renewed interest in the operation of foreign-exchange markets as

An earlier version of this paper was prepared for a conference (Stabilization Policy:
Lessons from the 1970’s and Implications for the 1980’s) sponsored by the Federal
Reserve Bank of St. Louis and the Center for the Study of American Business at
Washington University held at the Federal Reserve Bank of St. Louis on October
19-20, 1979. I am indebted to Lauren J. Feinstone for helpful suggestions and efficient
research assistance and to the National Science Foundation (grant SOC 78-14480) for
financial support. I have benefited from useful comments by Andrew Abel; William
Branson; Sebastian Edwards; Stanley Fischer; Craig S. Hakkio; Edi Karni; Paul Krug-
man; Leonardo Leiderman; Robert E. Lucas, Jr.; Allan Meltzer; Michael L. Mussa; Sam
Peltzman; Nasser Saidi; and Roland Vaubel, as well as of participants in seminars held
at the NBER, Columbia University, New York University, Harvard University, the
University of Virginia, the University of Rochester, Oxford University, Tel-Aviv Uni-
versity, and the International Monetary Fund. This research is part of the NBER’s
program in international studies. The views expressed are those of the author and not
necessarily those of the NBER.
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reflected in many recent studies of the principal determinants of
exchange rates. The 1970s witnessed the dramatic alteration of the
international monetary system from a regime of pegged exchange
rates which prevailed for about a quarter of a century (since the
Bretton Woods Conference) into a regime of flexible (though man-
aged) rates. As a consequence of the emergence of the new legal and
economic system, traders, national governments, and international
organizations were confronted with new economic problems, choices,
and instruments. During the 1970s exchange rates fluctuated widely
and inflation rates accelerated. The international monetary system
had to accommodate extraordinarily large oil-related shocks which
affected trade flows in goods and assets. Huge oil payments had to be
recycled. Uncertainties concerning future developments in interna-
tional politics reached new heights, and the prospects for the world
economy got gloomier. These developments placed unprecedented
pressures on the markets for foreign exchange as well as on other
asset markets. They were associated with a large slide in the value of
the U.S. dollar and resulted in speeding up the creation of new
institutions like the European Monetary System which provided the
formal framework for the management of exchange rates among
members. The increased interdependence among countries and the
realization that exchange-rate policies by one national government
exert influence on other economies have also induced legal responses
from international organizations. For example, in late April 1977, the
executive board of the International Monetary Fund approved the
details of the second amendment to article I'V of the amended Articles
of Agreement dealing with the principles and procedures for surveil-
lance of exchange-rate policies of member countries.

These developments provide the background for this paper which
is intended to sum up the relevant evidence bearing on a set of related
questions and to present a brief survey of key issues and lessons from
the experience with floating rates during the 1970s. The main orien-
tation of the paper is empirical and the analysis is based on the
experience of three exchange rates involving the dollar/pound, the
dollar/French franc and the dollar/deutsche mark (DM). Section II
provides an analysis of the efficiency of foreign-exchange markets by
examining the relationship between spot and forward exchange rates.
The extent of exchange-rate volatility is also examined. This analysis
of the foreign-exchange markets sheds light on several questions
including (i) whether exchange rates fluctuate “excessively”; (ii)
whether speculation in the foreign-exchange markets is destabilizing;
(iii) whether there is “insufficient” speculation in the foreign-
exchange markets; and (iv) whether there is evidence for market
failure in the sense that there are unexploited profit opportunities.
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These issues are significant in assessing the performance of floating
rates as well as in evaluating the need for government intervention in
the foreign-exchange markets. The analytical framework that is used
for interpreting the volatility of exchange rates and the association
between spot and forward rates is the modern theory of exchange-
rate determination. Within this framework, exchange rates are
viewed as the prices of assets that are traded in organized markets
and, like the prices of other assets, are strongly influenced by expec-
tations about future events.

The relationship between exchange rates and interest rates is
analyzed in Section III. One of the key issues that is raised in this
section is the distinction between anticipated and unanticipated
changes in rates of interest. As an analytical matter this distinction is
important, because the modern approach to exchange-rate determi-
nation implies that exchange rates are strongly influenced by “news,”
which by definition is unpredictable. Therefore, it is unanticipated
rather than anticipated changes in interest rates that should be closely
associated with changes in exchange rates. This prediction is tested
empirically.

Section IV analyzes the relationship between exchange rates and
prices by examining the patterns of deviations from purchasing
power parities. The main point that is being emphasized is that there
is an important intrinsic difference between exchange rates and na-
tional price levels. Exchange rates are more sensitive to expectations
concerning future events than national price levels. As a result, in
periods which are dominated by “news” which alters expectations,
exchange rates are likely to be more volatile, and departures from
purchasing power parities are likely to be the rule rather than the
exception. The analysis of the relationship between exchange rates
and prices is relevant for assessing whether the flexible exchange-rate
system was successful in providing national economies with an added
degree of insulation from foreign shocks and whether it provided
policy makers with an added instrument for the conduct of mac-
roeconomic policy. The evidence regarding deviations from pur-
chasing power parities is also relevant for determining whether there
is a case for managed float. Section V contains concluding remarks.

II. The Efficiency of the Foreign-Exchange Market and the
Movement of Exchange Rates

In this section I analyze the principal characteristics of the relation-
ship between spot and forward exchange rates which seem to emerge
from the experience of the 1970s. Following an analysis of the effi-
ciency of the foreign-exchange market, I discuss the more general
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issues underlying the relationships between spot and forward rates
and their volatility.

The Efficiency of the Foreign-Exchange Market

One of the central insights of the monetary (or the asset-market)
approach to the exchange rate is the notion that the exchange rate,
being a relative price of two assets, is determined in a manner similar
to the determination of other asset prices and that expectations con-
cerning the future course of events play a central role in affecting
current exchange rates.’

If the foreign-exchange market is efficient and if the exchange rate
is determined in a fashion similar to the determination of other asset
prices, we should expect current prices to reflect all currently avail-
able information. Expectations concerning future exchange rates
should be incorporated and reflected in forward exchange rates. To
examine the efficiency of the market, I first regress the logarithm of
the current spot exchange rate, In S, on the logarithm of the 1-month
forward exchange rate prevailing at the previous month, In F_;, as in
equation (1):?

lnst=a+blnFt_l+ut. (l)

If the market for foreign exchange is efficient, so that prices reflect
all relevant available information, then the residuals in equation (1),
uy, should contain no information and therefore should be serially
uncorrelated. Further, if the forward exchange rate is an unbiased
forecast of the future spot exchange rate (as should be the case under
an assumption of risk neutrality), then the constant term in equation
(1) should not differ significantly from zero,® and the slope coefficient
should not differ significantly from unity. I examine three exchange
rates: the dollar/pound, the dollar/franc, and the dollar/DM. Equa-

1 For collections of articles summarizing this approach, see the Scandinavian Journal of
Economics, no. 2 (1976) and Frenkel and Johnson (1978).

2 For an application of the same methodology in analyzing the efficiency properties
of the foreign-exchange market during the German hyperinflation of 1921-23 see
Frenkel (1976, 1977, 1979). For an application to other exchange rates during the
1920s see Frenkel and Clements (1981); for an application to the 1920s and the 1970s
see Krugman (1977); for an interesting analysis using time-series and cross-sectional
data see Bilson (in press); for an analysis of market efficiency using novel econometric
techniques see Hakkio (1979) and Hansen and Hodrick (1980), and for surveys see
Levich (1978, 1979).

3 More precisely, if (assuming risk neutrality) the forward rate measures the expected
value of the future spot rate, then the constant term in the logarithmic equation (1)
should be —.502; see Frenkel 1979. The statement that under risk neutrality the
forward rate equals the expected future spot rate neglects the effects of the stochastic
elements in prices. As an empirical matter this neglect does not seem to be consequen-
tial; see Frenkel and Razin 1980.
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tion (1) was estimated using monthly data for the period June 1973-
July 1979 (data sources are listed in the Appendix). The beginning of
the period was set so as to concentrate on the experience of the
current exchange-rate regime (following the initial post-Bretton
Woods transition period). The resulting ordinary-least-squares (OLS)
estimates are reported in table 1. Also reported in table 1 are addi-
tional regressions which will be analyzed shortly.

As may be seen for the dollar/DM exchange rate, the hypotheses
that (at the 95 percent confidence level) the constant term does not
differ significantly from zero and that the slope coefficient does not
differ significantly from unity cannot be rejected. These hypotheses
are rejected for the dollar/franc exchange rate and are rejected (mar-
ginally) for the dollar/pound exchange rate. The joint hypotheses,
however, that the constant is zero and that the slope coefficient is
unity cannot be rejected at the 95 percent level for the dollar/pound
and the dollar/DM exchange rates and at the 99 percent level for the
dollar/franc exchange rate. The test statistics for testing the joint
hypotheses are reported in the column headed by F in table 1. These
results are relevant for assessing whether the forward rate is an
unbiased forecast of the future spot rate. We turn next to the question
of efficiency.

It was argued above that in an efficient market, expectations con-
cerning future exchange rates are reflected in forward rates and that
spot exchange rates reflect all currently available information. If
forward exchange rates prevailing at period ¢ — 1 summarize all
relevant information available at that period, they should also contain
the information that is summarized in data corresponding to period
t — 2. It thus follows that including additional lagged values of the
forward rates in equation (1) should not greatly affect the coefficients
of determination and should not yield coefficients that differ
significantly from zero. The results reported in table 1 are consistent
with this hypothesis; in all cases the coefficients of In F;_, do not differ
significantly from zero, and the inclusion of the additional lagged
variables does not improve the fit. Most important, in all cases the
Durbin-Watson statistics are consistent with the hypothesis of the
absence of first-order autocorrelated residuals, and an examination of
higher-order correlations (up to 12 lags) shows that no correlation of
any order is significant.*

To examine further the relationship between the various exchange
rates, we note that one of the assumptions underlying equation (1)

*Since In F,_, is highly correlated with In S,_; the Durbin-Watson statistic may not be
appropriate since equation (1) is very similar to a regression of In S, on its own lagged
value. Durbin’s k-statistic reveals, however, that the residuals are serially uncorrelated
at conventional confidence levels.
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was that the forward exchange rate measures the unobservable value
of the expected future spot exchange rate. This assumption provided
the justification for using equation (1) instead of the explicit specifica-
tion of the rational expectations hypothesis that is embodied in
equation (2):

InS; =E,_,InS, + ¢, (2)

where E,_; In S, denotes the expected (logarithm of the) spot ex-
change rate for period ¢ based on the information available at period
t — 1. If, however, the forward exchange rate at¢ — 1is a “noisy” proxy
for the expected future value of the spot rate (i.e., it measures it with a
random error), then we would obtain

a + b In Ft—l =Et_1 In St +vt_1;E(vt)= 0, (3)
and substituting equation (3) into equation (2) yields:
InS,=a +bInF,y+ (¢ — viy). (4)

In this case the error term in equation (1) would be u; = € — v,_y; the
assumption that the covariance between In F,_; and u, is zero would
entail a specification error, and the application of the OLS procedure
would yield biased estimates due to the classical errors in variables
bias.

In order to examine the possibility that the OLS estimates might be
subject to the errors in variables bias, one needs to test the hypothesis
that cov (u,, In F,_;) = 0. This test follows the specification test outlined
by Hausman (1978).% To perform the test, equation (1) was estimated
by applying the OLS procedure as well as by using an instrumental
variables (IVAR) estimation method. Under the null hypothesis of no
misspecification the OLS coefficients vector b, is an efficient and
unbiased estimate of the true coefficient vector. Under the alternative
hypothesis of misspecification, the vector b, is biased and an unbiased
coefficient vector 6, can be obtained by applying an instrumental
variables estimation procedure. The test statistic relevant for testing
the null hypothesis can be written as

m = (b, — by)'(var b, — var bo)~1(b, — by), (5)

where var (b,) and var (b,) denote the variance-covariance matrices of
b, and b,, respectively. Under the null hypothesis, m is distributed (in
large samples) as x* with 2 degrees of freedom. Table 1 reports the
results of estimating equation (1) by applying the instrumental vari-
ables estimation method. As may be seen for all exchange rates the

® This test was recently applied by Obstfeld (1978) to the analysis of the foreign-
exchange market during the 1970s and by Frenkel (1980a, 19805) to the analysis of the
foreign-exchange markets during the 1920s.
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two vectors of coefficients b, and b, are very close to each other. For
example, for the dollar/pound exchange rate, the constants are .033
and .030, and the slopes are .956 and .961—consequently, the re-
sulting m-statistic is 2.01, which is well below 5.99—the critical value of
x%(2) at the 95 percent confidence level. The m-statistics correspond-
ing to the other exchange rates are also below this critical value. It is
concluded, therefore, that the use of the forward exchange rate as a
proxy for expectations does not introduce a significant errors in
variables bias and, thus, the use of the OLS estimation procedure
seems appropriate.®

The principal conclusion that may be drawn from the previous
discussion is that the behavior of the foreign-exchange market
during the 1970s has been broadly consistent with the general impli-
cations of the efficient market hypothesis.

Exchange-Rate Movement: Volatility and Predictability

In this section I analyze the volatility of exchange rates and the extent
to which this volatility is predictable. As is well known, during the
same period exchange rates have been very volatile. The standard
errors of the monthly percentage changes of the three exchange rates
have been about 3 percent per month. Further, the standard errors of
the regressions in table 1 indicate that the forecasts of future spot
exchange rates based on the forward rates are very imprecise: The
standard errors of the equations are about 3 percent per month.

® The efficiency of the foreign-exchange market can also be analyzed from a differ-
ent angle as in Frenkel (1980b). Consider the equation

n
X =ayt agt+ ZBixt—i + YTt wy,
=

where x, denotes the percentage change of the spot exchange rate (InS; — In S,,); 7
denotes the forward premium on foreign exchange (In F;_; — In S,,); ¢ denotes time; n
denotes the number of lags; and w denotes an error term. If 7, summarizes all
available information concerning the future evolution of the exchange rate, then given
the value of the forward premium ,,, the past history of the percentage change of the
exchange rate should not “help” the prediction (i.e., the past history should not be
viewed as Granger-causing future changes), and the joint hypotheses that a,, «,, and B
are zero and that ¥ is unity should not be rejected. The results of applying these tests to
the three exchange rates for various numbers of lags as well as to the pooled data base
of the three exchange rates show that the null hypothesis cannot be rejected at the 95
percent confidence level, since the values of the various F-statistics fall well below the
corresponding critical values. It is noteworthy, however, that the power of this test is
low and that the joint hypothesis that ay, @, B;, and y are zero could also not be rejected.
The difficulties in “explaining” the percentage change of the exchange rate in terms of
past values of various variables reflect the fact that like the prices of other assets which
are traded in organized markets, changes in exchange rates are dominated by “news”
which by definition could not have been incorporated in past changes or in the lagged
forward premium. For a further elaboration see the following section.
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These characteristics of price changes (volatility and unpredictabil-
ity) are typical of auction and of organized asset markets. In such
markets current prices reflect expectations concerning the future
course of events, and new information which induces changes in
expectations is immediately reflected in corresponding changes in
prices, thus precluding unexploited profit opportunities from arbi-
trage. The strong dependence of current prices on expectations about
the future is unique to the determination of durable asset prices; it is
not a characteristic of price determination of nondurable com-
modities. The strong dependence of asset prices on expectations also
implies that periods which are dominated by uncertainties, new in-
formation, rumors, announcements, and “news,” which induce fre-
quent changes in expectations, are likely to be periods in which
changes in expectations are the prime cause of fluctuations in asset
prices. Further, since the information which alters expectations must
be new, the resulting fluctuations in price cannot be predicted by
lagged forward exchange rates which are based on past information.”
Therefore, during such periods, one should expect exchange rates
(and other asset prices) to exhibit large fluctuations. When the prime
cause of fluctuations is new information, one may expect that lagged
forward exchange rates (which are based on past information) are
imprecise (even though possibly the best unbiased) forecasts of future
spot rates.

To gain further insights into the implications of this perspective on
the relationship between predicted and realized changes in exchange
rates, figures 1-3 present plots of predicted and realized percentage
changes in exchange rates for the three pairs of currencies where the
predicted change is measured by the lagged forward premium. Also
presented in these figures are the differentials in national inflation
rates which are discussed in Section IV. The key fact which emerges
from these figures is that predicted changes in exchange rates account
for a very small fraction of actual changes.® This phenomenon is also
reflected in the comparison between the variances of actual and pre-
dicted changes in exchange rates: In all cases the variances of monthly
percentage changes in exchange rates exceed the variances of
monthly forward premia by a factor that is larger than 20.° This fact
suggests that the bulk of exchange-rate changes seem to be due to

" The analysis of the role of “news” in determining current exchange rates and in
explaining forecast errors from the forward rate has been made forcefully by Mussa
(19764, 1976b, 1977, 1979a) and Dornbusch (1978). The large degree of volatility is
also analyzed by McKinnon (1976), who attributes it to insufficient speculation.

8 These and the following empirical regularities are analyzed in detail in Mussa
(1979a). See also Frenkel and Mussa 1980.

® For an analysis of the relationship between the variances of series of predictions and
series of realizations see Shiller (1979) and Singleton (1980).
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F16. 1.—Monthly percentage changes of the U.S./U.K. consumer price indices [A(In
COLys/COLw)]; of the $/£ exchange rate (A In S,); and the monthly forward premium
[In(F,_/S;-1)], July 1973-July 1979.

“new information” which, by definition, could not have been antici-
pated and reflected in the forward premium or discount which pre-
vailed in the previous period.

This view of the foreign-exchange market can be exposited in terms
of the following simple model.’ Let the logarithm of the spot ex-
change rate on day ¢ be determined by

ln St = Z + bEt(ln SH—I — In St), (6)

where EfIn S;+; — In §,) denotes the expected percentage change in
the exchange rate between ¢ and ¢ + 1, based on the information
available at ¢, and where z, represents the ordinary factors of supply
and demand that affect the exchange rate on day ¢. These factors may
include domestic and foreign money supplies, incomes, levels of out-
put, etc. Equation (6) represents a sufficiently general relationship
which may be viewed as a “reduced form” that can be derived from a
variety of models of exchange-rate determination. These models may

1 The following paragraph draws on Frenkel and Mussa (1980).
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Fic. 2.—Monthly percentage changes of the U.S./French consumer price indices
[A(In COLys/COLg)]; of the $/Fr exchange rate (A In §,); and the monthly forward
premium [In(F,_,/S,_))], July 1973-July 1979.

differ in their emphasis of the determinants of z(¢), but they all are
likely to share a similar reduced form." Assuming that expectations
are rational in that equation (6) applies to expectations of future
exchange rates, it follows, by forward iteration, that

k

1 < b
E/ln Sy = T35 1;) (1+b)EtZt+j+k- (7)

Thus, the current exchange rate (j = 0) and current expectations of
future exchange rates (j > 0) are linked, because both depend on
expectations concerning the future z’s. The strength of the link de-
pends on the magnitude of & which characterizes the dependence of
the current exchange rate on the expected percentage change
thereof.'? The presumption is that, due to profit opportunities from

1 See, e.g., the comprehensive econometric model of Fair (1979).

2 A result of this general form is derived in Mussa (1976a). The unique role of
expectations is also emphasized by Black (1973), Dornbusch (1976¢, 1978), Kouri
(1976), and Bilson (1978). In general, the value of b may be viewed as the relevant
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US/Germany l
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FiG. 3.—Monthly percentage changes of the U.S./German consumer price indices
[A(In COLys/COLg)]; of the $/DM exchange rate (A In §,); and the monthly forward
premium [In(F,_,/S,_ )], July 1973—]July 1979.

arbitrage, this link is strong at least for the exchange rates expected in
the near future. Hence, the current exchange rate, In S, = E;In §,,
should be closely linked to the current expectation of the next pe-
riod’s exchange rate, £ In §,,,, which in turn should be closely linked
to the exchange rate expected for the following period, E;In §,,,, and
so on.

In order to examine this hypothesis I present in figures 4-6 plots of
the spot and the contemporaneous forward exchange rates for the
three pairs of currencies. Also presented are the ratios of national
price levels which are discussed in Section IV. If the dominant factor
underlying changes in rates is new information which alters views
about current and expected future exchange rates by approximately
the same amount, then one should expect a high correlation between
movements of spot and forward rates. This fact is clearly demon-

parameter for determining whether a specific commodity (whose pricing rule is de-
scribed in terms of eqq. like [6]-[7]) may be viewed as an asset. The higher the value of 4
is for a given commodity, the larger is its asset attribute.
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EXCHANGE RATES AND PRICE RATIOS

1 1 1 1 1 1
1973 1974 1975 1976 1877 1878 1979

F16. 4.—Monthly observations of the $/£ spot (In S;) and forward (In F;) exchange
rates and the ratio of the U.S./U.K. cost of living indices [In(COLys/COLyx)] (scaled to
equal the spot exchange rate at the initial month): June 1973-July 1979.

strated by figures 4—6 where it is seen that spot and forward exchange
rates tend to move together and by approximately the same amount
(the vertical difference between the two rates corresponds to the
percentage forward premium or discount on foreign exchange). The
correlations between the spot and the forward exchange rates for
the three pairs of currencies exceed .99, and the correlations between
the corresponding percentage changes of the spot and forward rates
exceed .96. The high correlation between movements in spot and
forward rates is expected, since the two rates respond at the same time
to the same flow of new information (which is presumed to affect the
rate for more than one period). In general, the details of the relation-
ship between spot and forward exchange rates depend on the time-
series properties of the z’s in equation (7) and in particular on whether
the new information is viewed as permanent or transitory.'?

¥ New information might be “permanent” when the relevant horizon is 1 month,
while it might be transitory when the relevant horizon is a year. In that case, the
correlation between the spot exchange rate and the contemporaneous 1-month for-
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EXCHANGE RATES AND PRICE RATIOS

US/France

il 1 1 1
1973 1974 1876 1876 1977 1978 1979

Fic. 5.—Monthly observations of the $/Fr spot (In S;) and forward (In F,)
exchange rates and the ratio of the U.S./French cost-of-living indices [In(COLys/COL#)]
(scaled to equal the spot exchange rate at the initial month): June 1973-July 1979.

The comovement of spot and forward rates is evidence of the close
link between current and expected future exchange rates which is
illustrated by equation (7). This characteristic is typical of the
foreign-exchange market and is also shared by prices of many assets
and commodities traded in organized markets. The recent pattern of
gold prices provides a useful example of this general principle. Table
2 reports the spot and the futures prices of gold as recorded recently
in the International Money Market (IMM) at the Chicago Mercantile
Exchange on 5 consecutive days. The two key facts which are illus-
trated by this table are (i) the extent of day-to-day volatility in gold
prices and (ii) the general uniformity by which these changes are
reflected in the price of gold for immediate delivery as well as in the
prices for the eight future delivery dates.

ward rate is likely to be high, while the correlation between the spot rate and the
12-month forward rate is likely to be low. The perceived permanence of the new
information can be inferred from the correlation between the spot and the various
maturities of the forward rate. As expected, it is generally found that this correlation
diminishes with the maturity of the forward contract.
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EXCHANGE RATES AND PRICE RATIOS

US/Germany

I S T T 77 B T TR

Fic. 6.—Monthly observations of the $/DM spot (In §;) and forward (In Fy)
exchange rates and the ratio of the U.S./German cost-of-living indices [In(COLys/
COLg)] (scaled to equal the spot exchange rate at the initial month): June 1973-July
1979.

Another feature which is revealed by figures 4—6 is that the con-
temporaneous spot and forward exchange rates are approximately
equal, thus indicating that the market’s best forecast of the future spot
rate is (approximately) the current spot rate. This phenomenon re-
flects the fact that, as an empirical matter, exchange rates have fol-
lowed (approximately) a random-walk process. For such a process,
current prices are, indeed, the best forecasts of future prices (and to
the extent that the exchange rate had some drift, the statement above
should be interpreted in reference to that drift). It is relevant to note,
however, that while the random-walk phenomenon seems to corre-
spond to the actual paths of exchange rates, it does not reflect a
theoretical necessity.

The final characteristic of the foreign-exchange market is described
by figures 7-9, which plot for the three pairs of currencies the spot
exchange rate and the forward premium on forward exchange. Since
the spot rate and the forward premium are expressed in terms of
different units (where the latter is expressed as percentages per
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EXCHANGE RATE AND FORWARD PREMIUM

US $/UK £

1 1 1 1 1 A
1973 1974 1975 1976 1877 1978 1979

Fic. 7.—Monthly observations of the normalized $/£ spot exchange rate (In SY)
and the normalized forward premium [In(F/S)"]. Both series are normalized by sub-
tracting from each series its mean and by dividing by the corresponding standard error:
June 1973-July 1979.

month), the two series were normalized for the purpose of the plots
by subtracting from each series its mean and by dividing by the
corresponding standard error.' The fact which emerges from these
figures is that generally (though not always) there is a positive corre-
lation between the expected depreciation of the currency (as mea-
sured by the forward premium on foreign exchange) and the spot
exchange rate. This positive correlation may be rationalized by noting
that currencies which are expected to depreciate are traded at a
discount in the forward market and, on average, these currencies also
command a lower foreign-exchange value in the spot market.'® This

4 The normalized values of the spot rate, In S¥, and of the forward premium,
In(F /S )", which are plotted in figs. 7-9, are defined as In ¥ = (In S, — In§)/o, 5, and
In(F/S)¥ = [In(F,/S;) — In(F/S))/ Oinis), where a bar over a variable indicates its
san_lpgle mean, and where o denotes the sample standard deviation of the subscripted
variable.

15 It is noteworthy that since the forward premium (like the rate of interest) and the
exchange rate are dimensionally incommensurate, their association raises questions
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EXCHANGE RATE AND FORWARD PREMIUM

US $/FFr

L I ! i

1 1
1973 1974 1875 1876 1877 1978 1978

Fic. 8.—Monthly observations of the normalized $/Fr spot exchange rate (In S¥)
and the normalized forward premium [In(F,/S,)*]. Both series are normalized by sub-

tracting from each series its mean and by dividing by the corresponding standard error:
June 1973-July 1979.

relationship is embodied in the specification of equation (6) and is
interpreted further in the next section.

III. Exchange Rates, Interest Rates, and Innovations

This section contains an analysis of the relationship between exchange
rates and interest rates from the perspective of the monetary (or the
asset-market) approach to the exchange rate. Following a discussion
of the broad facts, the analysis proceeds with an empirical examina-
tion of the role of “news.”

Exchange Rates and Interest Rates: The Broad Facts

To set the stage for this section, it is useful to recall the analysis which
predicts a negative association between the rate of interest and the

that are familiar from the discussions of the Gibson paradox. In a separate paper I
intend to examine the relationship between exchange rates and the forward premium
(or the interest differential) in light of the various explanations of the Gibson paradox.
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EXCHANGE RATE AND FORWARD PREMIUM

US $/DM

1 1 1 SR 1 1
1973 1974 1975 1976 1877 1978 1979

Fic. 9.—Monthly observations of the normalized $/DM spot (In §Y) and the
normalized forward premium [In(F/S)"]. Both series are normalized by subtracting
from each series its mean and by dividing by the corresponding standard error: June
1973-July 1979.

exchange rate. According to that analysis, a higher rate of interest
attracts foreign capital which induces a surplus in the capital account
of the balance of payments and thereby induces an appreciation of
the domestic currency (i.e., a lower spot exchange rate). Another
variant of this approach states that the higher rate of interest lowers
spending and thus induces a surplus in the current account of the
balance of payments which results in a lower spot exchange rate. A
third variant claims that the higher rate of interest implies (via the
interest parity theory) a higher forward premium on foreign ex-
change; and to the extent that at a given point in time the forward
exchange rate which represents the expected future spot rate is pre-
determined by past history—as would be the case under the adaptive
expectations hypothesis (which is clearly rejected by the evidence on
the comovements of spot and forward rates)—the required rise in the
forward premium will be brought about by a lower spot rate (i.e., by
an appreciation of the domestic currency). Whatever the route, by
ignoring the distinction between nominal and real rates of interest,
this approach predicts a negative relationship between the rate of
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interest and the spot exchange rate (or, alternatively, a positive re-
lationship between the rate of interest and the foreign-exchange value
of the domestic currency).

While such a prediction might be appropriate for noninflationary
environments, it might be entirely inappropriate for inflationary en-
vironments (like the one prevailing in the United States in recent
years). In such periods variations in rates of interest are most likely to
be dominated by variations in inflationary expectations rather than by
liquidity effects associated with changes in the ratio of money to
bonds. In such an environment, the rate of interest is expected to be
positively correlated with the exchange rate. The broad facts are con-
sistent with this hypothesis. Over the recent period, the rise in the rate
of interest in the United States (relative to the foreign rate of interest)
has been associated with a rise in the spot exchange rate (i.e., with a
depreciation of the dollar) rather than with a fall in the spot rate.
Figure 10 illustrates the point by plotting the foreign-exchange value
of the U.S. dollar against the interest rate differential. As is evident,
the higher (relative) rate of interest in the United States has been
associated with a higher exchange rate (i.e., with a lower foreign-
exchange value of the dollar).

The positive association between the rate of interest and the ex-
change rate in the context of the U.S. dollar and the inflationary
environment can be accounted for by the monetary (or the asset-
market) approach to the exchange rate which puts a special emphasis
on the influence of the expectations on the current values of exchange
rates.'® For example, according to the monetary approach, a rise in
the domestic (relative) rate of interest which is primarily dominated
by a rise in the expected (relative) rate of inflation induces a decline in
the demand for real cash balances; for a given path of the nominal
money supply, asset-market equilibrium requires a price level which is
higher than the price which would have prevailed otherwise. When
the domestic price level is linked to the foreign price through some
form of purchasing power parity, and when the path of the foreign
price is assumed to be given, the higher domestic price can only be
achieved through a rise in the spot exchange rate (i.e., through a
depreciation of the currency).”

% For theoretical developments and applications of the approach see, e.g.,
Dornbusch (1976a, 1976b), Frenkel (1976), Kouri (1976), Mussa (1976a), Bilson (1978),
Frenkel and Johnson (1978), Hodrick (1978), Frankel (1979), Clements and Frenkel
(1980), and Frenkel and Clements (1981).

7 It should be emphasized that this explanation of the positive association between
the rate of interest and the exchange rate does not rely on a rigid form of the
purchasing power parity theory. It only requires that domestic and foreign price levels,
when expressed in terms of the same currency, are positively correlated. The evidence
from the 1970s is consistent with this requirement; see Frenkel 1981.
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Ratio Scale
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F16. 10.—Foreign-exchange value of the U.S. dollar and interest rate differentials.
Source: Mudd 1979.

This explanation of the positive association between interest rates
and exchange rates has an intuitive appeal in that it implies that, in an
inflationary environment, a relatively rapid rise in prices is associated
with high nominal rates of interest as well as with a depreciation of the
currency in terms of foreign exchange. This relationship is embodied
in equation (6), which states that an expected depreciation of the
currency (which in our case is associated with inflationary expecta-
tions and high nominal rates of interest) results in an immediate
depreciation.™®

The foregoing analysis also provides the explanation for the obser-

18 The traditional prediction of a negative relationship between interest rates and the
exchange rate could, in principle, be rationalized under the assumption that it concen-
trates on the short-run liquidity effects of monetary changes. It should be emphasized,
however, that in an inflationary environment, like the one prevailing in the United
States, the applicability of this rationalization is very limited. The short-run liquidity
effect is emphasized in Dornbusch (19765). The role of inflationary expectations in
dominating exchange-rate developments is emphasized in Frenkel (1976). Edwards
(1979) and Frankel (1979) attempt to integrate these two factors.
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vation (which was noted in Sec. II) that, generally, there is a positive
correlation between the forward premium on foreign exchange and
the level of the spot rate. Since during inflationary periods the spot
rate is expected to be positively correlated with the interest rate
differential, and since according to the interest parity theory that
differential must equal the forward premium on foreign exchange, it
follows that the forward premium is also expected to be positively
correlated with the level of the spot rate."

Exchange Rates and “News”

One of the central implications of the rational expectations hypothesis
is that unanticipated events, “news,” play a predominant role in af-
fecting real variables and asset yields. This implication is embodied in
many expositions of modern macroeconomics, and its empirical con-
tent has been the subject of numerous recent studies.? In the context
of exchange-rate determination the discussion in Section II and in
particular the contributions by Mussa (1977, 1979a) and Dornbusch
(1978) emphasized that the predominant cause of exchange-rate
movements is “news” which could not have been anticipated.?* Ex-
pressing the spot exchange rate at period ¢ as the sum of factors which
were anticipated from the past, as well as factors which represent
“news,” Dornbusch (1978) decomposes the effects of “news” into
those which alter the expected future spot rate between the last
period and the present and those which lead to a reassessment of the
1-period interest rate differential starting at the present, that is,
“news” about the term structure. Both of these white-noise, serially
uncorrelated components play a role in determining the spot ex-
change rate in Dornbusch’s analysis.

The evidence presented in Section II suggests that the forward rate
summarizes the information that is available to the market when the
forward rate is being set, and in equation (3) it was assumed that the
expected exchange rate can be written as a + b In F,_; plus a serially
uncorrelated error. We may, therefore, express the spot rate at pe-
riod ¢ as a function of factors which have been known in advance and
are summarized by the lagged forward rate, as well as a function of
the “news”:

InS;,=a +bInF,_; + “news” + w,. (8)

In what follows this notion is applied to an empirical analysis of the

1% For evidence on the robustness of the interest parity relationship see Frenkel and
Levich (1977).

20 See, e.g., Barro 1977 and Fischer 1980.

2t See also Bilson 1978; Frenkel and Mussa 1980; Isard 1980; and Longworth 1980.
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role of “news” as a determinant of the exchange rate. The key
difficulty lies in identifying the variable which measures the “news.”
Since, quite frequently, it is difficult to observe and quantify the
“news,” it is convenient to examine the relationship between the
exchange rate and a variable whose time series is likely to manifest
the “news” promptly. Assuming that asset markets clear fast and that
the “news” is immediately reflected in (unexpected) changes in the
rates of interest, equation (8) may be written as

InS;=a+bInF,, + ot — ) — E (¢ — %)) +w,, (9)

prected J l— ‘ews’ ‘J

exchange rate

where the bracketed term denotes the innovation in the (1-month)
interest differential and where E,_,(i — i*), denotes the interest differ-
ential which was expected to prevail in period ¢ based on the informa-
tion available at ¢ — 1. The expected interest rate differential was
computed from a regression of the interest differential on a constant,
on two lagged values of the differential, and on the lagged forward
exchange rate In Fy_,.

As was argued above, the association between exchange rates and
interest rates is likely to be positive during periods in which most of
the variations in nominal rates of interest are dominated by variations
in inflationary expectations—a characteristic which seems to fit the
inflationary environment of the 1970s. Under such circumstances,
when the unexpected interest differential reflects “news” concerning
inflationary expectations, the coefficient « in equation (9) is likely to
be positive.?? Table 3 reports the two-stage least-squares estimates of
equation (9) for the three exchange rates over the period June 1973-
July 1979.28 As may be seen in all cases, the coefficients of the unex-
pected interest differential are positive and, in the case of the dollar/
pound exchange rate, the coefficient is statistically significant. In

2 In general, of course, the sign of the coefficient & depends on the source of the
variation in the interest rate.

% In all cases, the lagged forward exchange rate was included as an instrument in
order to obtain consistent estimates; see Nelson 1975. Adding lagged values of the
percentage changes of the domestic and the foreign money supplies as determinants of
the expected interest differential and adding the current values of the percentage
change of the money supplies as instruments for the unexpected interest differential
did not affect the results in any material way. In order to obtain consistent estimates,
the assumption made in the regressions reported in tables 3-6 is that, in forming
expectations concerning the interest differential, individuals look only at the lagged
forward premium and at past values of the differential. An alternative way to compute
the expected differential would use data on the term structure of interest rates. Since
data on the differential of 2-month rates are not readily available, this computation
would require interpolations.



688 JOURNAL OF POLITICAL ECONOMY

order to verify the importance of using the series of innovations in the
interest differential, table 3 also reports estimates of regressions
which replace the innovations by the actual series of the interest
differential. In all cases the coefficients of the actual interest differen-
tial do not differ significantly from zero. Table 4 describes analogous
two-stage least-squares estimates of regressions which include both
the actual interest rate differential and the innovation in the differ-
ential.?* Again, in all cases the coefficients on the actual differential do
not differ significantly from zero, while the coefficients on the inno-
vations are all positive and are significant for the dollar/pound and
the dollar/franc exchange rates.

One possible interpretation of the positive coefficient on the (unex-
pected) interest differential may be given in terms of the prediction of
the monetary approach to the exchange rate, in which case the esti-
mate of the coefficient a in equation (9) might be interpreted as an
estimate of a structural parameter. Under an alternative interpreta-
tion the innovations in the interest differential belong in equation (9)
only as far as they manifest “news” which is relevant for exchange-
rate determination. If, for example, the dominant element of “news”
was variation in inflationary expectations, then one could also use the
innovations in other time series as long as they reflect the relevant
“news.” To examine this possibility the same regressions as in tables
3-4 were estimated using the 12-month interest differential, and the
results are reported in tables 5-6. As before, in all cases the
coefficients on the actual differential do not differ significantly from
zero, while in all cases the coefficients on the innovations in the
differential are positive and significant for the dollar/pound and the
dollar/franc exchange rates.*

On the whole the record shows that during the 1970s exchange

24 The difficulties in obtaining instruments for data that are innovations are obvious
since, by virtue of being “news,” it is unlikely that variables which characterize the
history can serve as good instruments. The difficulties are acute in cases where a
variable and its expected value appear in the same regression, in which case consistent
estimates require the use of an instrument that is contemporaneous with the innovation
and is exogenous (see McCallum 1979). Thus, in addition to a constant and the lagged
forward exchange rate, Durbin’s rank variable was used as an instrument for estimating
the innovations in the interest rate differential.

2 To allow for the possibility that the exchange-rate equation includes both the short-
and the long-term interest rates where, as suggested by Frankel (1979), the former
captures liquidity effects and the latter captures expectations effects, eq. (9) was also
estimated using the innovations in both the 1-month and the 12-month interest differ-
ential on the right-hand side. Since the two sets of innovations are highly collinear,
none of the coefficients differed significantly from zero. In this context it is also
noteworthy that the 12-month interest rate contains elements of the 1-month rates, due
to the characteristics of the term structure of interest rates. As a result, coefficient
estimates from regressions which use both rates, like those in Frankel (1979), must be
interpreted with great care.



‘(’s uy) Jea/(’p) zea — | se pamdwiod sem gy-isenb

v ‘uonenbs 3y Jo 10115 prepuels 3y st FS "[(x? — 1)' "7 — *(xt — 1)] £q PIOUIP ST [ENUSISFJIP )L I5a133ul pardadxaun ay 1, *A>us.und uSR103 Ul PIILUILIOUSP SINLINDIS UO 15IIUT JO 8L YY) $IOUIP
+1 PUE ‘SIE[[Op "§’(] Ul P21RUTWIOUIp SIHLINIIS UO JSIIUL JO LS IY) SI0UIP # 2I9YM X2 — 1) £q PIIOUDP ST [ENUIIDJJIP 1L 1$2199Ul [ENIDE Y |, 37e1 sfueydxa premioy padSe| ap Jo wpreSof s
PUE ‘9[qELIBA YUEI S,UIGIN “IUBISUOD € 2I9M [ENUIJIP paadxaun 3y) 10§ sjuswmninsur 3y) ‘91ex a8ueyoxa premioy padfe] sy Jo wipueSo] ay) pue ‘[eNuaIdz3Ip 3y Jo sanfea padSe| om) Juesuod e
SI9M [ENUDISFJIP 1SIIIUI A1 10§ SYUSWITLIISU] Y ], “PIST SEM POYIIW UOHEWNSI sa1enbs-1sea] 95e15-0M1 v *3181 28Ueydxa premioy padde] oy Jo uryiLreSo] 9y pue ‘[enuaIaz3Ip Y3 o sanfea padse| om
JUBISUOD © UO [ENUIIIJHP 1S2IUI 31 JO uoissaiFar e uioay painduiod sem (4t — 1)1 ~'7 [eNUIIJJIp 31kl 1521371 pa1adxa 3y |, ‘satel 19 1ewolny (PIZI[ENuUe) YIUOW-| Y] JIE SIEL 1S3INU[— ILON

Lve) (160" (930°)
G0'3 €6° 180’ 35 e 3L6 380 —
#68) #90°) #90°) Na/Eea
a1's £6° €60 e 081 — L66 $00°
L91") (160" (£L0)
L1'g 08’ 630° [ 4 e LES 9% —
(249 #a1") (181" eI
12°3 1 Pe0° e 9% — 366 ¥30 —
(1817) ($80°) (L10)
8Ll 96’ 930" sV e 696" 160’ d
811" 920°) 020°) pUnoc/I=oq
69'1 g6’ 830" e es1 — 996' 180°
M-a 14 qs [t — )"y (st — 1) Ty ug JueISUO) 7S u[ a[qeLrep
— st - 9)] juapuadaq

(s9saIudIRg UT SIOLIY piepuEls)
6261 ANA[—¢/61 INA[ VLV ATHLNOW

STTAVINVA TVINTIWNLLSN] ‘SALVY FONVHOXF ANV STVIINZYIAAI(Q ILVY LSTIALN] HINOW-INQ

¢ I'1dV.L

689



‘(s up) 1ea/(*p) rea — | se panduwiod sem  y-1senb y ‘uonenba oy Jo 10113 piepuels P st GS [l — 1T — N4t — )] Aq patouap s [enua193j1p
9jea 153199t pajoadxaun 3y | Aouaind uS1210§ Ul PAIEUTUWIOUSP SALINIIS UO 1S2INUT JO FIBI IY) SAJOUIP 2 PUE ‘SIBOP *§'[] Ul PILUILIOUIP SINLINIIS UO 1$2I3IUL JO 1 Y} SANOUIP 1 213YM (32 — 1)
£q P210UIP SI [ENUIIDFFIP I1e1 153131UT [ENDE Y |, “I1ed dFueyoxa premioy padSe; oy jo wipueSo] yp pue ‘[EnuaIdjjIp paradxaun 2y JO S[qeLIea YUEL S UIqIN( ‘[ENUSIFHP 1S139UT ) JO sanfea
pa33e] om) JUEISUOD B IIoM SHUSUINIISUI SY [, *PISN SeM POYIdw uonewnss sarenbs-1ses] a8eis-om y -ares afueyoxa premioy padSe; oy jo wpLieSor sy pue ‘[enuaIagyp oy Jo sanpea paddel omy
“JUBISUOD € UO [ENUIIIFIP 1S9131UT 3Y] JO UOISSIIFAI & wioly paindwiod sem *(y2 — 2)' 4 [ENUIIHP 31kl 152191ul panadxa oy |, 's31el 19 1ewoIny (PIZI[ENUUE) IUOW-| YY) 1€ §IILL 1SIUANU]— ALON

(L9%") (983") (5%0°) #v0) _
103 €6 280" 665" ST — 966' 300° nareneda
(283 (602 (920) (@11) _ SuRLIeloq
613 SL 180° %E.v Aﬁm.vq Ama.v %ﬁ.w
161 oor’ 330" L10° M
181 L6 £30° 296" 9g1"— 696 810° punodejioq
M-a 2 as [z — D'7'7 (st — 1) g ug wuEISUOD ’s uf Jqenrep
= x2 — )] wuspuadaqg

(sasayyuaaed Ul SIOLIY plepuelg)
6L61 A10[-¢/61 aNaf :viv(q ATHINOW

STTAVINVA TVINIWNYLSN] (SALVY AONVHOXH A0 SHOUYY LSVOITIO ANV STVILNIAYAJAN([ ALVY LSTIALN] HINOWN-INQO

¥ 419vV.L

690



*(*s uy) 1ea/('n) 1ea — [ se panduiod sem  y-isenb
v "uonenba 3y Jo 10115 paepuels Y3 st FS “[(x2 — 1)'H — *(x2 — 2)] Aq P210USP SI [ENUIIFIP 1L 153133t paradxaun 3y I, *AOus.Lind U210 Ul PIBUNIOUIP SINLINIIS UO ISIINUL JO L IY) SIIOUIP
»! PUE ‘SIE[[OP 'S’(] Ul PI)LULIOUIP SINLINDIAS UO I1SIIINUL JO BT Y SIIOUIP 2 AIIYM (42 — ) AQ PIOUIP SI [ENUIIIJIP SILL ISIIINUT [EnIdE Y [, "33k 2Jurydxd premio] padde| sy jo unpLreSoy
Sy} pUR ‘S[qELIEA YUEI SUIGIN( ‘YUEISUOD € 319M [ENUDIdJJIP pawadxaun oy 10§ syuswnnsul 3y (aex s8ueydxs paemioy paBSel ayy jo unpaeSo] sy pue ‘[ENUIIJIP Y1 Jo sanfea pagde] omy
“JUEISUOD € 319M [ENUAIIFJIP I$2191UT SY) JOJ SIUSWINIISUL Y ], *PIsN Sem POYIdw uonewnsa sarenbs-1seay afers-omi y a1e1 a8ueydxa premioy paf8e ay jo wiyiueSol sy pue ‘[eNUISIJIP 241 Jo san[ea
paBSe| 0m1 ‘JUBISUOD € UO [ENUSIIFJIP 153197Ul ) JO UOIssAITL & WOy paIndwod sem (xz — #)'~'7 [ENUIIIJIP IIET 153137l Pa12adXa Y [, *SIET 19N ILWOING YIUOWI-Z] Y} JIE SIIBL ISIANU[—TLON

(£99°) (1607 (9307
L0'3 ¥6° 1€0° 6.6 e 3L6’ 360 —
(968" (€90°) (€90") Warenea
113 £6° 380’ e ¥LO — 386" 310~
(a¥¢") (190" (LLo)
01°2 0g’ 630’ 63L’ e LS 9% —
03€") (Lor) (gs1) U/ e
368 L 0€0° e 083 — $06° es1 —
(1637 s #20°) (2107
18°1 96’ 530’ L88’ e 696 180° d
Ly (620 (610 punod/reEned
141 G6° L30° e €80 — 096’ L30’
M-a ) as P2 — ' '7 (52— 1) L A ueISUO) 'S uf s[qerrep
= x2 — 1] juspuadaqg

(sasayiudieq ul SIOLIY plepuelrs)
6L6T A10[-¢/6T INA[ :VLVQ ATHLNOW
STTAVIAVA TVINIWNALSN] (SALVY TONVHOXY ANV STVILNIYAIL( ILVY LSTILLN] HINOW-FATIM ],

¢ I1dV.L

691



-(’s up) xea/(’p) 1ea — | se pandwod sem ;y-1senb v uonenbs sy Jo 10115 paepuers 3y st AS [kt — )T — Hxt — )] 4q parouap
SI [EDUSIIJJIP el 18319)Ul papadxaun ay 1, "Aoua.rund uSia10) ul pIEUNIOUIP SIANLINIIS UO IS3IINUT JO 11 3Y) SAJOUIP 42 PUE ‘SIE[[OP "S’[] Ul PIIBUIWIOUIP SINLINIIS UO 1S3I3IUL JO LI Y} SII0Up
1219YM (42 — 2) AQ PIIOUDP ST [ENUIIFFIP IIEL 1SAUIAUL [EnOe Iy |, *3je1 28ueydxa premioy padle] sy jo wyireSo[ oy pue ‘[enuaiafjip paradxaun ay) JO J[eELIBA YUEI S,UIGIN( ‘[ENUSIIJJIP 183137Ul
2y Jo san[ea paBSe| OM1 WUEISUOD € 219M SIUSWINIISUL Y ], "PIsn SEM PoYISuIl uonewnss sarenbs-isea a8eis-om1 v -a1es s8ueydxa premioy pa8Se] ap jo unpiureSof ayp pue ‘[eNULISYJIP 341 Jo sanfea
Pa88e[ 0m1 QUEISUOD € UO [ENUIIIJIP IS2INUT 3} JO UOIssaITa & woay paIndwiod sem (4t — 1)' 77 [ENUSIIJIP 31k 153191t Pa1adxa ay I, *s2Iel 19N IBWOoINY YIUow-g] Y} 1L SIIRI 1S310U]— ALON

(gsL) (8¢¢") #90") (£50°) ~
80° g6 180 180°T 90— 186 €10 — na/Eed
(2s%) (§¥3) (181 811 w sueL/IefOq
91°2 6L 630" S16° P81 — 88" 081" —
(983" (131) (130°) (910) ‘ ptnodefjoq
381 L& 320° 816" L80"~ $96° $30°
M-a 24 as P2 — ' (w2 — 1) Yy ug JuEISUO) 'S uf s[qerrep
— (2 = 9)] wspuadaq

(SasayIuaIE] Ul SIOLIF PIEPUEIS)

6261 A10[—¢/61 ANA[ VLV ATHINOW
STTAVINY A TVINIWNALSN] ‘SALVY TONVHOXH ANV STVILNINALAI(] TLVY LSTIALN] HINOW-IATIM ],

9 H1dV.L

692



FLEXIBLE EXCHANGE RATES 693

rates and the interest rate differential have been associated positively,
thus indicating that during that inflationary period the same factors
which induced a rise in the interest differential also induced a rise in
the spot exchange rates. Furthermore, consistent with the hypothesis
that current changes in exchange rates are primarily a response to
new information, the evidence shows the importance of the innova-
tions in the interest differential.

The principle that current exchange rates already reflect expecta-
tions concerning the future course of events implies that unantici-
pated changes in exchange rates are primarily due to innovations.
Since the empirical work suggests that most of the actual changes in
exchange rates are unanticipated, it follows that most of the actual
changes in exchange rates are due to “news.” In the present section
this principle was applied to the analysis of the relationship between
exchange rates and interest rate differentials. The principle, however,
is general. For example, it implies that the relationship between a
deficit in the balance of trade and the exchange rate depends crucially
on whether the deficit was expected or not. A deficit that was expected
may have no effect on the exchange rate, since the latter already
reflected these expectations. In contrast, an unexpected deficit in the
balance of trade may contain significant new information that is likely
to be accompanied by large changes in the exchange rate.?® This
distinction might be useful in interpreting the weak and unstable
relationship between the balance of trade and the exchange rate
without having to rely on explanations like the J curve or on variable
import and export elasticities.

IV. Exchange Rates and Prices

One of the striking facts concerning the relationship between prices
and exchange rates during the 1970s has been the poor performance
of the predictions of the simple versions of the purchasing power
parity doctrine. The originators and proponents of the purchasing

%6 For a further elaboration on the relationship between exchange rates and the
current account see Kouri (1976); Branson (1977); Branson, Halttunen, and Masson
(1977); Dornbusch and Fischer (1980); and Rodriguez (1980). For a special emphasis on
the role of innovations in the trade balance see Mussa (1979), and for empirical
evidence see Dornbusch (1980) and Hakkio (1980). It should be noted that the empiri-
cal work on the association between exchange rates and current account innovations
faces some difficulties since, in contrast with data on financial variables like interest
rates, data on the current account are not available at short intervals. Furthermore,
findings on the association between exchange rates and current account innovations
should be interpreted with care since, rather than reflecting the sensitivity of exchange
rates to “news,” they might just reflect invoicing practices according to which U.S.
exports are invoiced in terms of U.S. dollars, while imports are invoiced in terms of
foreign currencies.
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power parity doctrine (Wheatley and Ricardo during the first part of
the nineteenth century and Cassel during the 1920s) have viewed the
doctrine as an extension of the quantity theory of money to the open
economy. By now the consensus seems to be that, when applied to
aggregate national price levels, purchasing power parities can be
expected to hold in the long run if most of the shocks to the system
are of a monetary origin which do not require changes in relative
prices. To the extent that most of the shocks reflect “real” changes
(like differential growth rates among sectors), the required changes in
sectoral relative prices may result in a relatively loose connection
between exchange rates and aggregate price levels. The experience
during the 1970s illustrates the extent to which real shocks (oil em-
bargo, supply shocks, commodity booms and shortages, shifts in the
demand for money, differential productivity growth) result in sys-
tematic deviations from purchasing power parities. As illustrated in
figures 1-3, short-run changes in exchange rates have not been
closely linked to short-run differentials in the corresponding national
inflation rates as measured by consumer price indices. Furthermore,
this loose link seems to be cumulative. As illustrated in figures 4-6
divergences from purchasing power parities, measured in terms of
the relationship between exchange rates and the ratio of consumer
price indices, seem to persist.

The link between prices and exchange rates is illustrated in table 7,
which reports the results of regressions of the various exchange rates
on the corresponding ratios of wholesale and of cost-of-living price
indices. As may be seen, the results of the regressions which involve
the U.S. dollar are extremely poor. For the dollar/pound and the
dollar/franc exchange rates, the estimates of the coefficients of the price
ratios are insignificant and, for the dollar/DM exchange rate, the es-
timates differ significantly from unity. In contrast the results of the
regressions of exchange rates that do not involve the U.S dollar or the
U.S. price level (the pound/DM and the franc/DM exchange rates) are
superior: Except for the wholesale price indices in the franc/DM
regression all the coefficients are highly significant and the elasticities
of the exchange rates with respect to the various price indices do not
differ significantly from unity.

The vast difference in the performance of the regressions for the
various currencies can be explained by noting that first, due to trans-
port cost, purchasing power parities are expected to hold better
among the neighboring European countries than among each of
these countries and the United States; second, changes in commercial
policies and nontariff barriers to trade seem to have been more stable
within Europe than between Europe and the United States; third,
within Europe the snake agreement and later on the European Mon-
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TABLE 7

PURCHASING POWER PARITIES: INSTRUMENTAL VARIABLES MONTHLY DATA: JUNE
1973-Jury 1979
(Standard Errors in Parentheses)

Dependent

Variable In §, Constant In(P,/P¥) In(P./P¥) SE D-W p
712 165 027 168 .963
(149) (507)

Dollar/pound [2982 1.070 029 166 998
(2.978) (897)
~1.521 184 029 226 863
(027) (374)

Dollar/franc [—1570 ~1.070 020 230  .901
(047) (817)
~000 1.786 034 169 739
(018) (:230)

Dollar/DM {—908 2.217 031 196  .759
(175) (263)
~1.668 821 027 160 895
(041) (144)

Pound/DM [—1666 965 027 157 .909
(048) (197)
863 ~ 026 020 161 .98l
(143) (487)

Franc/DM [ 602 1.180 019 148  .929
(048) (327)

Note.—The logarithm of the spot exchange rate is denoted by In §;; In(P,,/P}¥) and In(P./P¥) denote, respec-
tively, the logarithms of the ratios of the wholesale price indices and the cost of living indices. Cochrane-Orcutt
iterative technique with a two-stage least-squares estimation method was used; the instruments are a constant, time,
time squared, and lagged values of the dependent and independent variables. SE is the standard error of the
equation, and p denotes the first-order autocorrelation coefficient.

etary System have resulted in a reduced degree of intra-European
flexibility of exchange rates; and fourth, there seem to have been
large changes in the equilibrium real exchange rate between the U.S.
dollar and the European currencies.?” It should be noted, however,
that to some extent the overall poor performance of the purchasing
power parities doctrine is specific to the 1970s. During the floating
rates period of the 1920s, the doctrine seems to have been much more
reliable.?®

The preceding discussion accounted for the persisting deviations
from purchasing power parities in terms of changes in real factors
which affect equilibrium relative price structure. It should be noted,
however, that even in the absence of such changes there is a pre-
sumption that, at least in the short run, exchange-rate fluctuations

%" The failure of the regression of the franc/DM exchange rate on the ratio of the
wholesale price indices is explained in terms of the large changes in the French
intersectoral relative prices; for an elaboration see Frenkel (1981).

2 For evidence see Frenkel (1976, 1978, 19802) and Krugman (1978).
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would not be matched by corresponding fluctuations of aggregate
price levels. The discussion in Section II emphasized that in periods
which are dominated by “news” which alters expectations, exchange
rates (and other asset prices which are traded in organized markets)
are expected to be highly volatile. Aggregate price indices, on the
other hand, are not expected to reveal such a degree of volatility,
since they reflect the prices of goods and services which are less
durable and, therefore, are likely to be less sensitive to the “news”
which alters expectations concerning the future course of events. It
follows, therefore, that in periods during which there is ample “news”
which causes large fluctuations in exchange rates, there will also be
large deviations from purchasing power parities.?

The difference between the characteristics of exchange rates and
national price levels is also reflected in their time-series properties and
is fundamental for interpreting the deviations from purchasing
power parities. The monthly changes in exchange rates exhibit little
or no serial correlation, while national price levels do exhibit a degree
of serial correlation. The “stickiness” exhibited by national price levels
need not reflect any market imperfection but rather it may reflect the
costs of price adjustment which result in the existence of nominal
contracts of finite length. Likewise, it may reflect the results of confu-
sion between relative and absolute prices and confusion between
permanent and transitory changes. This difference between the
time-series properties of exchange rates and prices is reflected in the
low correlation between the practically random month-to-month
exchange-rate changes and the serially correlated differences be-
tween national rates of inflation.

The different degrees of volatility of prices and exchange rates are
illustrated in table 8, which reports the average absolute monthly
percentage changes in the various exchange rates and prices. As is
evident, the mean absolute change in the various spot exchange rates
has been about 2 percent per month (and even slightly higher for the
changes in the forward rate). The magnitudes of these changes have
been more than double the magnitudes of the changes in most of the
various price indices, as well as in the ratios of national price levels.
For example, the mean monthly change in the cost-of-living price
index was 0.4 percent in Germany, 0.7 percent in the United States,

29 On this see Mussa (1979a). It is noteworthy that the emphasis in the text has been
on the words “large fluctuations”; this should be contrasted with periods during which
there are large secular changes in the exchange rate (like the changes which occurred
during the German hyperinflation). During such periods the secular changes do not
stem necessarily from “news” and need not be associated with deviations from pur-
chasing power parities.
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0.9 percent in France, and 1.2 percent in the United Kingdom. These
differences are even more striking for the detrended series.

The notion that exchange rates have been volatile is clearly illus-
trated by figures 1-3 and by table 8. The comparison of the mag-
nitudes of the changes in the exchange rates with the magnitudes of
the changes in the price indices and in the ratios of national price
levels may suggest, according to a narrow interpretation of the pur-
chasing power parity doctrine, that exchange-rate fluctuations have
been “excessive.” The previous discussion, however, has emphasized
that exchange rates, being the relative prices of assets, are funda-
mentally different from the price indices of goods and services and,
therefore, are expected to exhibit a different degree of volatility in
particular during periods that are dominated by “news.” An alterna-
tive yardstick for measuring the degree of exchange-rate fluctuations
would be a comparison with prices of other assets. Indeed, while
exchange-rate changes have been large relative to changes in national
price levels, they have been considerably smaller than changes in the
prices of other assets like gold, silver, many other commodities that
are traded in organized markets, and common stocks. For example,
table 8 also reports the mean absolute monthly percentage change in
stock-market indices. As may be seen, the mean monthly change in
these indices ranged from over 3 percent in Germany to over 6
percent in the United Kingdom. By these standards it is difficult to
argue that exchange rates have been excessively volatile.

Given the short-run deviations from purchasing power parities, it is
relevant to explore whether these deviations tend to diminish with
time or tend to persist or even grow in size. In order to examine the
patterns of the deviations, the autocorrelation functions and the par-

TABLE 8

MEAN ABSOLUTE PERCENTAGE CHANGES IN PRICES AND EXCHANGE RATES
MoNTHLY DaTA: JUNE 1973-JuLy 1979

VARIABLE

Exchange Rates
against the Dollar

Stock
COUNTRY WPI COL Market Spot Forward COL/COLys
UsS. .009 .007 .037
U.K. .014 .012 .066 .021 .021 .007
France 011 .009 .054 .020 .021 .003
Germany .004 .004 .030 024 .024 .004

Note.—All variables represent the absolute values of monthly percentage changes in the data. WPI denotes the
wholesale price index and COL denotes the cost-of-living index. Data on prices and exchange rates are from the IMF
tape (May 1979 version). The stock market indices are from Capital International Perspective (monthly issues).
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tial autocorrelation functions of these deviations for the wholesale
and the cost-of-living price indices have been computed. The devia-
tion from purchasing power parities during month ¢ is denoted by A,
and is defined as:

A, = 1n S, — In(P/P*),. (10)

Figures 11-13 illustrate the patterns of the deviations for the three
exchange rates. As may be seen, the general pattern is very similar for
the three exchange rates and for the two price indices. In all cases the
autocorrelation function tails off at what seems to be an exponential
rate, and in all cases the partial autocorrelation function shows a spike
at the first lag. This pattern seems to indicate (as might have been
expected on the basis of the time-series properties of exchange rates
and price indices) that the deviations from purchasing power parities
follow a first-order autoregressive process. It is noteworthy, however,
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that in all cases the value of the autoregression term is about .9,
indicating the possibility that the series may not satisfy the stationarity
requirement. To allow for this possibility, the autocorrelation func-
tions and the partial autocorrelation functions of A, — A,_,, that is, of
the first difference of the deviations from purchasing power parities,
have also been examined. The results indicate that these differences
are serially uncorrelated and thus imply that the deviations A, follow a
random-walk process. In view of this possibility it is concluded that
the deviations from purchasing power parities seem to follow a first-
order, autoregressive process, but that the data do not provide
sufficient evidence to reject the alternative hypothesis of a random
walk.30

V. Concluding Remarks

This paper examined some aspects of the operation of flexible ex-
change rates. The analysis was based on the experience of the 1970s.
The principal conclusions which may be drawn from the empirical
work are:

30 If the deviations follow a random-walk process, then they do not entail (ex ante)
unexploited profit opportunities. For a study of the deviations from purchasing power
parities see Roll (1979). For an analysis of equilibrium deviations from purchasing
power parities see Saidi (1977). It may be noted that the main difference between
accepting the AR(1) rather than the random-walk hypothesis relates to the economic
interpretation of the two alternative processes. The random-walk process implies that
deviations from purchasing power parities do not tend to diminish with the passage of
time, while the stable AR(1) process implies that there are mechanisms which operate to
ensure that, in the long run, purchasing power parities are satisfied. For the purpose of
forecasting the near future, however, there is very little difference between using the
AR(1) process with an autoregressive coefficient of 0.9 and using the random-walk
process.
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i) Inspite of the extraordinary turbulence in the markets for
foreign exchange, it seems that, to a large extent, the mar-
kets have operated efficiently. It should be emphasized,
however, that the concept of “efficiency” used in this context
is somewhat narrow in that it only refers to the notion that
the markets do not seem to entail unexploited profit oppor-
tunities. A broader perspective should deal with the social
cost of volatility in terms of the interference with the effi-
ciency of the price system in guiding resource allocation as
well as with the cost of alternative outlets for the disturbances
that are currently reflected in the volatility of exchange rates.
As for the choice among alternative outlets for the distur-
bances, one may argue that since the foreign-exchange mar-
ket is a market in which risk can be bought and sold relatively
easily, it may be reasonable to concentrate the disturbances
in this market rather than transfer them to other markets,
such as labor markets, where they cannot be dealt with in as
efficient a manner.

ii) The high volatility of exchange rates (spot and forward)
reflects an intrinsic characteristic of the relative price of mon-
ies and other assets that are traded in organized exchange.
The price of gold, the price of stocks, as well as exchange rates
between national monies depend critically on expectations
concerning the future course of events and adjust rapidly in
response to new information. In this perspective, the ex-
change rate (in contrast with the relative price of national
outputs) is being viewed as a financial variable which is de-
termined in a macroeconomic setting.

iti) During inflationary periods, variations in nominal rates
of interest are dominated by changes in inflationary expec-
tations; as a result, high nominal rates of interest are asso-
ciated with high exchange rates (a depreciated currency).
This relationship was supported by the empirical work.

iv) The asset view of exchange-rate determination implies
that “news” is among the major factors which influence
changes in exchange rates. In this context the key finding
was the dependence of exchange-rate changes on the unex-
pected changes in the rates of interest. This finding is in
accord with the analytical prediction that current exchange
rates already reflect current expectations about the future,
while changes in the current exchange rates reflect primarily
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changes in these expectations which, by definition, arise
from new information.

v) The experience of the 1970s does not support the pre-
dictions of the simple version of the purchasing power parity
doctrine which relates the values of current measured prices
to current exchange rates. The empirical work showed that
deviations from purchasing power parities can be charac-
terized by a first-order autoregressive process.

vi) One of the key analytical insights that is provided by the
monetary (or the asset-market) approach to the exchange
rate is that exchange rates do not reflect only current circum-
stances but also reflect those circumstances which are ex-
pected to prevail in the future. This anticipatory feature of
the exchange rate (which is emphasized by Mussa [1979b])
does not characterize (at least to such a degree) the prices of
national outputs, which reflect to a large extent present and
past circumstances as they are embedded in existing con-
tracts. Consequently, periods which are dominated by large
and frequent changes in expectations are likely to be periods
in which the future is expected to differ greatly from the
present and the past. Under such circumstances one may
expect to find frequent deviations from purchasing power
parities when the latter are computed using current prices.
These deviations reflect the intrinsic difference between
asset prices and national price indices.*

vii) Since commodity prices do not adjust fully in response
to exogenous shocks, it seems that intervention in the
foreign-exchange market, which ensures that exchange rates
conform with purchasing power parities, would be a mis-
taken course of policy. When commodity prices are slow to
adjust to current and expected economic conditions, it may
be desirable to allow excessive adjustment in some other
prices. Further, changes in real economic conditions requir-
ing adjustment in the equilibrium relative prices of different
national outputs occur continuously. An intervention rule
which links changes in exchange rates rigidly to changes in

31 It is interesting to note that this phenomenon was recognized by Gustav Cassel—
the most recognized proponent of the purchasing power parity doctrine—according to
whom: “The international valuation of the currency will, then generally show a ten-
dency to anticipate events, so to speak, and become more an expression of the internal
value that the currency is expected to possess in a few months, or perhaps in a year’s
time” (Cassel 1930, pp. 149-50).
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domestic and foreign prices in accord with purchasing power
parity ignores the occasional need for equilibrating changes
in relative prices.

Appendix
1. Exchange Rates

The spot exchange rates are end-of-month rates obtained from the IMF tape
(May 1979 version, updated to July 1979 using the November 1979 issue of
the International Financial Statistics) obtained from the International Monetary
Fund.

The forward exchange rates are end-of-month rates for 1-month maturity.
The forward rates for the U.K. pound and the DM for the period June
1973-June 1978 are bid prices obtained from the International Money Mar-
ket (IMM). For the period July 1978—July 1979 they are sell prices obtained
from the Wall Street Journal. The forward rates for the French franc for the
period June 1973—July 1974 are bid prices calculated from the Weekly Review
publication of the Harris Bank which reports the spot rate and the forward
premium; in each case the closest Friday to the end of the month was chosen.
For the period August 1974—June 1978 the rates are bid rates obtained from
the IMM, and for the period July 1978—July 1979 they are sell prices obtained
from the Wall Street Journal.

2. Prices

The wholesale and cost-of-living price indices are period averages obtained
from the IMF tape, lines 63 and 64, respectively.

3. Rates of Interest

All interest rates are 1-month Eurocurrency rates obtained from the Weekly
Review of the Harris Bank. In all cases the figures used correspond to the last
Friday of each month.

4. Stock Markets

The stock market indices correspond to the last trading day of the month.
The sources are Capital International Perspective (Geneva, Switzerland, monthly
issues).
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