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M uring the past two decades, the growth rate of international 
m • trade among the major industrial countries has been substan-

t M tially slower than during the 1950s and 1960s. Moreover, ex-
K W change rate variability has been much greater since the 1973 

breakdown of the Bretton Woods system of fixed exchange 
rates. Are the two phenomena connected? 

To investigate the question of a relationship, this article examines the 
record of exchange rate variability for a number of major industrial coun-
tries over the past several decades. The increase in variability since the 
Bretton Woods system collapsed has not been uniform, particularly as 
members of the European Monetary System (EMS) have had some success 
in limiting the variability of their effective exchange rates. The study ex-
plores possible explanations for the variability, focusing on whether the 
move to flexible exchange rates may have added variability and uncertainty 
to monetary and fiscal policy, both of which have a major impact on market-
determined exchange rates. In addition, the authors consider the effect of 
exchange rate variability on the volume of international trade. Though some 
investigators are unable to find evidence of any influence, an accumulating 
body of research points toward a modest depressing effect. The possibility 
of a depressing effect is serious because decreases in international trade 
would reduce the extent of economic specialization, which promotes eco-
nomic welfare in all countries. 
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.Exchange Rate Systems since 
World War n 

The Bretton Woods system was created in the wan-
ing days of World War II by negotiation among gov-
ernments, particularly the United States and Great 
Britain. It was a comprehensive attempt to create a 
system of fixed exchange rates, modeled in many re-
spects after the gold standard of the late nineteenth 
century. However, contrary to the gold standard, the 
Bretton Woods agreement provided for occasional 
changes in exchange rates if a country were in "funda-
mental disequilibrium." In particular, if a country ex-
perienced a continuing balance-of-payments deficit 
that reduced its international reserves to unacceptable 
levels, it could devalue its currency in order to reverse 
the deficit. 

For a number of years the Bretton Woods system 
appeared to perform well. The volume of internation-
al trade among the major industr ial ized countr ies 
grew rapidly, as did real (inflation-adjusted) incomes 
in those countr ies . Exchange controls on trade in 
goods and services were reduced or eliminated without 
putting undue pressure on government-chosen ex-
change rate pegs. 

By the mid-1960s, however, the system was being 
strained. The British pound suffered as a widening 
trade deficit plus capital outflows caused a reduction 
in official reserves. For several years the British gov-
ernment attempted to maintain the pound's exchange 
rate through a variety of special tariffs and limitations 
on imports, plus special subsidies for exports. These 
measures not only reduced the efficiency of the British 
economy but ultimately failed to stave off a substantial 
devaluation of the pound, which occurred in late 1967. 
Advocates of flexible exchange rates suggested that, if 
their preferred system had been in place, the special 
tariffs and subsidies would never have been imposed, 
and the pound would have depreciated gradually in-
stead of all at once, with less consequent disruption of 
the economy. 

Fur the r s t ra ins arose that involved the Uni ted 
States, Germany, and Japan. Each of these countries 
felt that its policy choices were being restricted in an 
unacceptable manner by the continuation of the Bret-
ton Woods system.1 In early 1973 these pressures re-
sulted in the end of the Bretton Woods system as 
governments gave up trying to peg exchange rates. 

Since then exchange rates between the major cur-
rencies have been floating, determined on a day-to-day 
basis by market forces. Nevertheless, governments 

have continued to influence exchange rates signifi-
cantly: changes in monetary or fiscal policy some-
times cause dramatic changes in exchange rates, and 
governments have sometimes directly intervened in 
exchange markets. 

Moreover, not all exchange rates have been floating 
freely. Many small countries have chosen to peg to 
their major trading partners. In addition, a group of Eu-
ropean countries have banded together in the European 
Monetary System. Their currencies are essentially 
pegged within narrow bands vis-a-vis members of the 
group, but they float together as a bloc in relation to 
outside countries, such as the United States and Japan. 

Exchange Rate Fluctuations 

Prior to the advent of floating exchange rates in 
1973, debate on the effects of exchange rate variability 
was largely theoretical because the prevailing system 
imposed tight restrictions on exchange rate move-
ments.2 Supporters of fixed exchange rates used con-
cern about the possible trade-dampening effects of 
exchange rate variability as one argument for main-
taining the Bretton Woods system.3 On the other side, 
supporters of flexible exchange rates argued that al-
lowing exchange rates to float would not result in wild 
gyrations; instead, exchange rates would move only in 
response to changes in demand or supply, which 
would normally develop slowly. Sharp movements 
would presumably occur only occasionally, in re-
sponse to major events such as unexpected reversals 
of government policy (Milton Friedman 1967, 77; 
Harry G. Johnson 1972, 213). They pointed to the ex-
perience of Canada, whose flexible exchange rate did 
not fluctuate wildly from 1950 to 1962.4 They argued 
further that market participants who wished to avoid 
bearing exchange rate risk would be able to do so by 
hedging in forward and futures markets. 

After the collapse of the Bretton Woods system and 
the move to generalized floating among the major ex-
change rates, it soon became clear that large move-
ments in exchange rates were occurr ing far more 
frequently than many flexible rate advocates had ex-
pected. The increase in the volatility of the nominal 
exchange rates between the leading currencies after 
Bretton Woods is seen in Chart 1. For instance, Egon 
Sohmen (1969, 228) reports that from 1952 to 1960 
the floating Canadian dollar never moved more than 6 
percent against the U.S. dollar in a single year; the av-
erage range of fluctuations was 3.85 percent in a year. 
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Chart 1 
Nominal U.S. Dollar Exchange Rates, 1960-90 
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Source: Calculated by the Federal Reserve Bank of Atlanta using International Monetary Fund International Financial Statistics. 

By contrast, Joseph A. Whitt, Jr. (1990, 9-11) reports 
that during the period from June 1973 to December 
1989, the British pound/U.S. dollar rate had fourteen 
separate episodes during which it moved more than 10 
percent in six months. Moreover, frequent large fluctu-
ations were not confined to the British pound; the Ger-
man mark and the Japanese yen had similar numbers 
of large fluctuations vis-a-vis the U.S. dollar. 

Real trade flows presumably are affected by real 
exchange rates—that is, nominal rates adjusted for 
domestic and foreign inflation. Moreover, different 
bilateral exchange rates commonly move by different 
amounts, making it useful to have a single summary 
measure such as the effective exchange rate. The ef-
fective exchange rate is a weighted average of a coun-
try's bilateral exchange rates. The weights are based 
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on trade shares, ensuring that a major trading partner 
gets more weight than a minor one. A variety of statis-
tical measures of exchange rate volatility have been 
used in the literature, though as Peter B. Kenen and 
Dani Rodrik (1984, 6) argue, they all tend to yield 
similar results over longer periods.5 Chart 2 presents 
perhaps the most common statistic—the standard de-
viation of percentage changes in the exchange rate, 
calculated using the real effective exchange rate. 

In Chart 2 volatility of the real effective U.S. dollar, 
the Japanese yen, and the British pound is depicted in 
the top panel, and of the Dutch guilder, the German 
mark, and the French franc in the bottom panel. It is 
evident that with the sporadic exceptions of the guilder 
and the pound, instability in the leading currencies was 
small and uniform during much of the fixed rate peri-
od. The crisis in the Bretton Woods system at the end 
of the 1960s was accompanied by sharp increases in 
the volatility of European effective real rates. The ef-
fects of revaluations of the guilder in 1961 and 1962, 
the 1967 devaluation of the pound, and the 1969 reval-
uation of the mark and devaluation of the franc are evi-
dent in the charts. In the transition years between 
regimes, from 1971 to 1974, exchange rate volatility 
was pronounced and increasing, but it was expected to 
abate as exchange markets found their equilibria.6 Al-
though some currencies did begin to settle down, the 
volatility continued to be significant. Only in the late 
1970s did the volatility begin to subside for some cur-
rencies, but there was generally a pronounced increase 
in volatility during the flexible rate regime. 

Table 1 provides the mean (average) volatility and 
the standard deviation of volatility in real effective ex-
change rates for a major part of the Bretton Woods pe-
riod (1961-71) and the floating rate period (1975-88), 
as well as for the European Monetary System years 
starting in 1979, for currencies of eight countries. It is 
evident in the top panel of Table 1 that the average 
volatility in the real effective exchange rate was larger 
during the floating rate period for all currencies except 
the guilder. In many instances mean volatility in-
creased to a level 200 percent to 300 percent of its 
Bretton Woods level. In most cases the currencies 
maintained their relative volatility rankings (given in 
parentheses) between regimes; the yen and the British 
pound were consistently high in volatility, and the 
Canadian dollar consistently low. The U.S. dollar is 
something of an exception; it had the lowest volatility 
in this group under Bretton Woods but had the third-
highest volatility during the float. 

The subperiod from 1979 to 1988 is especially re-
vealing; these are the years in the sample during which 

the European Monetary System formally existed. It is 
the stated aim of the European Monetary System to 
contain currency fluctuations between members within 
smaller bands than the free market has generated; ac-
complishing that goal calls for strict policy coordina-
tion and maintaining comparable inflation rates across 
member nations. It would be fair to say that an implicit 
objective of the EMS is to stabilize real exchange rates 
between members. The results in Table 1 point to the 
stunning success of the system in this regard. The 
mean volatility of the currencies of the four original 
EMS members in the table—France, Germany, Italy, 
and the Netherlands—declined in this period. As the 
bottom panel of Chart 2 shows, by the end of the peri-
od the volatility measures for three of these countries 
had reached rough convergence at the lowest levels 
since the advent of f loa t ing; in some cases these 
volatility levels were comparable to those in the 1960s. 

The bottom panel of Table 1 gives the standard de-
viation of the volatility measures. It provides a mea-
sure of the change in volatil i ty f rom year to year 
during a given sample period. Between the fixed and 
the floating exchange rate periods, no systematic pat-
tern emerges regarding the dispersion of real effective 
rate volatility. Both low and high volatility currencies 
experienced increases and decreases in the variability 
of volatility. Within the floating rate period, however, 
the variability has either declined or remained constant 
for all the sample currencies since formation of the 
European Monetary System. 

Apart from the central tendencies observed above, 
the year-to-year relationships between currencies are 
vague and shi f t ing. The corre la t ions be tween the 
volatility measures of the various currencies are given 
in Table 2. The correlations for the full floating rate pe-
riod are given below the diagonal; above it are the 
numbers for the EMS years. Over the full floating sam-
ple period U.S. dollar volatility has been related nega-
tively to the Canadian dollar but positively to the yen. 
The deutsche mark and the franc have both been relat-
ed positively to the guilder, negatively to the pound, 
and positively with each other. The lira's volatility 
moves against the yen's but with the guilder's. In the 
1979-88 subsample, the volatility in the deutsche mark 
and the guilder continues to be positively associated, 
and there is a strong tripartite relationship between 
fluctuations in the lira and the U.S. and Canadian dol-
lars. Somewhat surprisingly, all the other intra-EMS 
correlations fade away; no wider systematic relation-
ships are evident. Taken as a whole then, exchange rate 
volatility seems to elude simple patterns of associations, 
and those that do exist seem to be less than permanent. 
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Chart 2 
Exchange Rate Volatility, 1961 -88 

(Real effective rates) 
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Note: Volatility for a given year was measured by the standard deviation of eleven monthly percentage changes. Total trade weights were 
used in the calculations. For example, the weight of France in the U.S. effective exchange rate equals total U.S. trade with France 
(exports plus imports) as a fraction of total U.S. trade with the included countries (data on twenty industrial countries were included) 
during the base year, / 9 7 7 . 

Source: Calculated by the Federal Reserve Bank of Atlanta using International Monetary Fund International Financial Statistics. 
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Table 1 
Mean and Standard Deviation of Real Effective Exchange Rate 

Volatility Measures for Selected Countries 

1961-71 1975-88 1979-88 

Mean Volatility 

Canada (7, 7) 0.55 1.05 1.06 

United States (8, 3) 0.39 1.43 1.57 

Japan (4, 1) 0.88 2.57 2.88 

France (3, 5) 0.93 1.17 1.08 

Germany (5, 6) 0.85 1.16 0.97 

Italy (6, 4) 0.57 1.40 1.13 

Netherlands (1, 8) 1.07 0.86 0.76 

United Kingdom (1, 2) 1.07 2.03 2.17 

Standard Deviation of Volatility 

Canada (>1, <->) 0.32 0.24 0.24 

United States (T, I ) 0.11 0.41 0.34 

Japan (T, i ) 0.09 0.76 0.55 

France (1, <->) 0.86 0.35 0.35 

Germany (J-, -I) 0.63 0.44 0.19 

Italy (T, I ) 0.10 0.56 0.17 

Netherlands (4,1) 0.43 0.25 0.17 

United Kingdom ( i , -i) 1.05 0.41 0.34 

Note: Exchange rate volatility for a given year was measured by the standard deviation of the eleven monthly percentage changes in the real 
effective exchange rate in that year. All numbers have been scaled up by a factor of 100. The numbers in parentheses denote the rank-
ing of the country in ascending order of volatility of its currency. The first number is for 1961-71; the second number denotes the rank 
for the 1975-88 period. The arrows in parentheses indicate the direction of change between adjacent columns. 

Source: Calculated by the Federal Reserve Bank of Atlanta using International Monetary Fund International Financial Statistics. 
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a rt) 

> Canada 

Table 2 
Correlations between Exchange Rate Volatility Measures 

For Selected Countries, 1975-88 and 1979-88 

Canada United States 

-0.551* 

Japan 

0.431 

France Germany Italy Netherlands United Kingdom 

0.573* 0.389 -0.639** 0.427 - 0 . 1 . 

to Il OJ 

United States -0.482* 0.143 - 0 . 1 6 2 -0.038 0.871*** 0.073 0.542 

Japan 0.107 0.618* 0.219 0.103 0.053 0.300 0.407 

France 0.119 -0.116 0.012 0.488 -0.235 0.516 -0.329 

Germany 

Italy 

-0.267 

-0.005 

-0.130 

-0.429 

-0.195 0.669* 

-0.615** 0.169 0.439 

-0.296 0.915*** 

-0.236 

-0.468 

0.536 

Netherlands 0.149 -0.297 -0.248 0.554** 0.781*** 0.680*** -0.234 

United Kingdom 0.209 0.337 0.376 -0.460* -0.513* 0.071 -0.149 

Note: Correlations for the 1975-88 period are below the diagonal; those for the 1979-88 period are above the diagonal. The symbols ***, **, * denote significance levels of 0.01, 0.05, and 
0.10, respectively. 

Source: Calculated by the Federal Reserve Bank of Atlanta using International Monetary Fund International Financial Statistics. 
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Sources of Exchange Rate Fluctuations 

What causes the large exchange rate fluctuations 
described above? The most common explanat ions 
economists offer have focused on the role of expecta-
tions about the future in determining today's exchange 
rates. 

To introduce the role of expectations, it is instruc-
tive to consider the open interest parity condition, 
which essentially states that if capital mobility is not 
restricted, investors will engage in arbitrage between 
financial markets to ensure equalized expected rates 
of return on domestic and foreign securities. In this 
context, capital mobility means that at least some in-
vestors can readily borrow or lend in both the domes-
tic and foreign financial markets without government 
restrictions. 

The open interest parity condition can be represent-
ed mathematically as follows: 

l + r , = ( l + r;){[£/S,+1)]/S,}. (1) 

In equation (1) r and r are the interest rates on do-
mestic and foreign bonds, respectively. S[ is the do-
mestic currency price at time t of a unit of foreign 
currency, and Et (S/+l) is the expectation prevailing at 
time t regarding the exchange rate one period hence. 
The left side of the equation represents the expected 
return to a U.S. investor on a U.S. bond, while the 
right-hand side represents the expected return to a 
U.S. investor on a foreign bond investment, taking in-
to account conversion between dollars and the foreign 
currency. Profit-seeking investors presumably com-
pare the two returns and invest in the one promising 
h igher re turns ; if many investors make the same 
choice, domest ic and foreign expected returns are 
forced into equality. 

Suppose, for example, that a U.S. investor wishes 
to decide between buying a $100.00 U.S. government 
bond and an equivalent amount of French bonds at the 
prevailing exchange rate of St = $0.20/franc. If the 
U.S. and French interest rates are 8 percent and 5 per-
cent, respectively, the investor will receive $108.00 
from the U.S. bond one year later. An alternative strat-
egy would be to convert $100.00 into ($100/5,) = 500 
francs. At the 5 percent French interest rate the in-
vestor would receive 500(1 + 0.05) = 525 francs one 
year later. If the U.S. investor is interested in dollar-
denominated returns, he or she will be indifferent to 
the choices if and only if the proceeds of the French 
bond (525 francs) are expected to be worth $108.00— 

that is, £,(S,+1) = $108/525 = $0.2057/franc. Hence the 
investor will be in equilibrium only if the dollar is ex-
pected to depreciate by roughly 3 percent. In other 
words, the expected change in the exchange rate off-
sets the interest rate differential, leaving the investor 
indifferent.7 

It is clear that for given interest rates r and r*, equa-
tion (1) can be solved for the ratio Et(St+l)/St but not 
for Sf alone. For example, if r is equal to r\ equation 
(1) implies that Sf must equal Et(St+l), but it provides 
no way of determining whether St is $0.20 per franc, 
$0.13 per franc, or any other amount, as long as it 
equals Et(St+]). Indeed, an infinite number of values 
of St are consistent with open interest parity and the 
given values of r and r . Moreover, the expectation 
Et(S/+ j) is never directly observed even though data 
for St are available whenever the exchange market is 
open. 

If governments are not pegging exchange rates but 
are allowing market forces to determine rates, which 
of the infinite number of possible values of St will 
prevail? A partial answer is provided by equation (1): 
given interest rates rt and rf*, plus the expected future 
exchange rate Et(St+i), only one value of today's ex-
change rate is consistent with open interest parity. 

Furthermore, Ronald I. McKinnon (1988), among 
others, argues that expectations about exchange rates 
are volatile, being extremely sensitive to minor changes 
in expectations about economic fundamentals such as 
monetary and fiscal policy. If so, equation (1) implies 
that the spot exchange rate will be volatile as well ex-
cept in the unlikely event that changes in expectations 
are exactly offset by the correct pattern of interest rate 
movements. Any event—the fall of the Berlin Wall, an 
announcement like the annual release of the Presi-
dent's budget proposals, or even a change in the atti-
tudes of market part icipants—that changes market 
expectations about the future value of the exchange 
rate will feed back immediately into changes in the 
current exchange rate Sr 

The above discussion shows how today's exchange 
rate should be affected heavily by the expected future 
exchange rate, but it begs the question of what deter-
mines the expected future exchange rate. To answer 
that question various economists have developed the 
idea that exchange rates are asset prices, somewhat 
analogous to stock prices. 

In the case of stocks the fundamental determinant 
of value is earnings; the theory of finance indicates 
that the price of a stock today is equal to the present 
value of expected future earnings. For exchange rates 
the fundamenta l determinants presumably include 
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monetary policy, fiscal policy, real growth, and a vari-
ety of other factors. Accordingly, it seems reasonable 
to think that the expected future exchange rate would 
be determined by expected monetary policy, fiscal 
policy, and other conditions. 

Michael Mussa (1976) formalized this result (see 
the box on page 26). Within the basic framework of an 
open-economy money-demand model , he demon-
strates three important features of exchange rate deter-
minat ion. First , a count ry ' s current exchange rate 
depends on current monetary policy and economic 
conditions and on expectations about the entire future 
path of these factors. Thus a change in expectations as 
well as a change in current conditions will immediate-
ly influence the current exchange rate. Second, the im-
pact of a change in expectations in the distant future is 
less than the impact of the same change expected to 
occur soon. For example, a 10 percent j ump in the 
money supply expected to occur ten years from now 
will have much less effect on today's exchange rate 

than a 10 percent jump expected to occur ten weeks 
f rom now. Finally, an increase in variability of the 
money stock will raise exchange rate variability. Ac-
cordingly, unstable monetary policy is one possible 
source of exchange rate fluctuations. 

According to Paul De Grauwe's (1989) "reduced 
discipline" hypothesis, the shift from fixed exchange 
rates to the current system of flexible exchange rates 
gave governments increased leeway in policy choices 
in both monetary and f iscal policy. In the Mussa 
framework increased variability of the money stock 
directly increases exchange rate variability. Although 
a measure of fiscal policy does not appear explicitly in 
Mussa's analysis, changes in fiscal policy have an in-
fluence through their effect on interest rates; moreover, 
in many countries budget shortfalls are frequently fi-
nanced by monetary expansion. 

What evidence is available regarding the variabili-
ty in economic policy? The upper panel of Table 3 
presents the mean and s tandard devia t ions of the 

Table 3 
Mean and Standard Deviation in Budget Deficit/GDP and 

In the Growth of Money Supply during the Fixed and Flexible Exchange Rate Regimes 

Mean 

Fixed Rates 

Standard Deviation Mean 

Flexible Rates 

Standard Deviation 

United States 

Japan 

Germany 

France 

- 0 . 3 1 

0 .90 

- 0 . 0 8 

- 0 . 1 8 

Budget Deficit/GDP 

0.33 

0 .27 

0 .35 

0 .15 

3.12 

3.62 

-1.50 

-1.60 

1.65 

1.26 

0.63 

1.16 

United States 

Japan 

Germany 

France 

4.21 

20 .48 

8 .47 

10.11 

Growth in M1 

2.08 

8.37 

3 .34 

5 .40 

7.01 

6 .70 

8 .77 

10.35 

3 .58 

4 .53 

6 .46 

6 .33 

Note: The fixed rate period figures for the United States and France are based on data from 1959 to 1971; for Japan and Germany, from 
1960 to 1971. Data for the flexible rate period are from 1974 to 1990 except for Germany's budget deficit data, which cover the 
1974-89 period. The budget deficit is the actual, not full-employment or structural, deficit. 

Source: Calculated by the Federal Reserve Bank of Atlanta using International Monetary Fund International Financial Statistics. 
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Exchange Rates and Expected Change in Policy and Economic Conditions 

Mussa (1976) provides a s imple illustration of the in-
fluence of expectations about policy and economic con-
ditions on the exchange rate. Suppose that money market 
equilibrium for the home country in period t is represent-
ed by the fol lowing (all variables are in logarithms): 

mt = mf = asr - ¡3D, + J J (B1) 

where m t is the nomina l s tock of m o n e y in the h o m e 
country, mf is nominal money demand, st is the exchange 
rate (domestic currency per unit of foreign currency), £>f 

is the expected rate of depreciation of the home currency, 
and Zt measures the effect on money demand of all other 
variables, such as real output. 

Although equation ( B l ) may appear unusual, it is ac-
tually s imilar to more fami l ia r fo rmula t ions of money 
market equilibrium, in which nominal money is positive-
ly related to the price level, negatively related to the inter-
est rate (or sometimes the inflation rate), and positively 
related to output. In equation ( B l ) , the term ast takes the 
place of the price level; other things being equal, a rise 
(depreciation) of the exchange rate raises the home coun-
t ry ' s price level, thereby raising the nominal demand for 
money. Hence a should be positive. 

Similarly, the term ~f3Di takes the place of the more 
familiar interest (or inflation) rate. Indeed, Dl is closely 
related to the domest ic interest ra te through the open-
interest parity condition. The expected depreciation rate 
is defined as fol lows: 

D, = E,[ln(Sl+l) - ln(S)] = Er(sl+l) - sr (B2) 

Using the approximat ion that fo r small values of x, 
ln( 1 + x) = x, and taking logarithms of both sides of equa-
tion (1) yields the following transformation of equation (1): 

= + ~ -V (B3) 
Hence 

D=r, - / • ; . (B4) 

Taking foreign interest rates as given by condit ions 
abroad, equation (B4) shows that increases in expected 
depreciation, Dt, are likely associated with increases in r , 
the domest ic interest rate. In the usual money -demand 
equat ion , increases in interest rates reduce money de-
mand. Hence it is expected that -¡3, the coefficient on D ( 

in equation (B1), should be negative. 

Substituting equation (B2) into ( B l ) and rearranging 
gives the solution for today 's exchange rate in terms of 
the m o n e y supply and Zf today, plus the expected ex-
change rate: 

5, = [1 /(a + mm, - Z, + fiEt{sM)l (B5) 

It is p r e s u m e d that m a r k e t pa r t i c ipan t s k n o w that 
when they reach period t + 1, its prevailing exchange rate 
will be determined in the same way as in period t. Only 
the t ime subscripts will be different: 

st+l = ll/(a + mmt+l — Zl+i + (3E[+l(st+2)]. (B6) 

Today ' s expectation about next period's exchange rate can 
be obtained by calculating the expected value of equation 
(B6). 

E , { s ^ = [ \ l { a + m E t { m t + i ) (B7) 

- £ i ( Z ; + | ) + / 3 £ i [ £ ( + | ( . , + 2 ) ] ( 

= [l/(a +(3)][El(ml+l — Z[+l) + /3Er(si+2)]. 

Substituting equation (B7) back into (B5) yields an ex-
pression for in terms of current and expected money 
and other variables (Z), plus the expected exchange rate 
two periods hence, E,(sr+2). Repeating this procedure over 
and over for exchange rates farther in the future (Et[sf+,l 

and so on) results in an expression for today 's ex-
change rate that involves only the economic fundamen-
tals, current and expected money supplies and Zs. 

st=[l/(a + j3)]{(mt - Z ) (B8) 

+ W/(c* + P)\2[E,(ml+2-Zi+2)] + ...}. 

Equat ion (B8) clearly shows that t oday ' s exchange 
rate depends not only on today 's values of m, and Z/ but 
also on the entire expected future path of these variables. 
For example, any alteration in the expected future course 
of monetary policy will have an immediate impact on the 
exchange rate today. 

Another feature of equation (B8) that seems reason-
able is that changes in expectat ions about the distant fu-
ture have less impact than changes expec ted to occur 
soon. The reason for this result is that the terms involv-
ing expectations in equation (B8) are mult ipl ied by pow-
ers of [f3/(a + ¡3)]. 

As discussed earlier, a and [3 should both be positive; 
hence \J3/(a + /3)| should be positive but less than one. 
The expectation about the money supply and other vari-
ables n per iods hence , £ ; ( m ; + ) | - Zt+n), is mult ipl ied by 
[(3/(a + (3) \ raised to the nth power; for periods farther in 
the future, n is larger, but the coeff ic ient [(3/(a + (3)]" 
shrinks toward zero. Another result that seems intuitive-
ly clear f rom inspection of equation (B8) is that an in-
crease in the variability of the money stock, other things 
being equal , will raise the variabil i ty of the exchange 
rate. 
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share of the budget deficit as a proportion of gross do-
mestic product (GDP) for four countries. In each case 
the variability during the flexible rate regime has in-
creased significantly; in three of the countries the 
standard deviations have more than quadrupled. The 
lower panel provides the means and standard devia-
tions of the growth in M1 for the same countries. It is 
apparent that except for Japan the growth in money 
supply has fluctuated more during the flexible rate pe-
riod as well. These variations may partially explain 
the volatility in exchange rates. 

A study by De Grauwe (1989) raises the possibility 
that the volatility in policy may not have been caused 
by the "reduced discipline" required of governments 
but rather that the large oil shocks of the 1970s may 
have prompted large policy responses in their wake. 
The question essentially seems to be whether fiscal 
policy in particular is "truly" driven by external forces, 
or, within the context of the particular political reali-
ties of modern democracies, it responds endogenously 
to the given state of the economy. The fiscal policies 
of the United States, Germany, and Japan, De Grauwe 
notes, have diverged significantly since the late 1970s; 
despite a common oil shock, countries have felt free to 
chart independent courses of action, providing circum-
stantial support in favor of the "reduced discipline" 
hypothesis. 

It seems reasonable to believe that the behavior of 
economic policy has had repercussions in currency 
markets and made market exchange rates more vari-
able. Concurrently, uncertainty regarding the future 
course of policy may have cast a long shadow on the 
market 's ability to predict exchange rates with any 
reasonable degree of accuracy. Here lies the core of 
concern regarding exchange rate volatility. Expected 
variations would rationally be incorporated into cur-
rent decisions and may not impose any real costs. The 
same is not true for unexpected changes. There is 
considerable evidence that forward markets, where 
traders hedge against exchange rate uncertainty, have 
repeatedly failed to predict exchange rates by wide 
margins and have often failed to predict correctly 
even the direction of exchange rate changes (see, for 
instance, Robert E. Cumby and Maurice Obstfe ld 
1984). 

Has the exchange rate volatility observed since the 
end of Bretton Woods been excessive in some sense? 
The question is difficult to answer because economists 
do not agree on what the appropriate amount of volatil-
ity is. One approach is based on purchasing-power 
parity, which provides a simple, easy-to-calculate way 
of estimating equilibrium exchange rates. According 

to this approach, if the domestic rate of inflation ex-
ceeds the foreign rate of inflation by x percent over 
some period, the domestic currency should depreciate 
by that same x percent. Therefore, the volatility of the 
exchange rate between two countries should be ap-
proximately the same as the volatility of price index 
ratios. 

In the upper panel of Chart 3 the percentage change 
in the deutsche mark/dollar rate is plotted together 
with the difference between German and U.S whole-
sale price inflation.8 A positive change in the exchange 
rate denotes an appreciation of the dollar. The lower 
panel depicts the same for Japan. If purchasing-power 
parity held exactly, the exchange rate line would coin-
cide with the relative inflat ion line in each panel. 
However, both panels show that while the directions 
of change in the exchange rates have been as expected 
for the most part, in the sense that they have moved to 
offset inflation different ials , currency values have 
moved violently in comparison with goods prices 
since the breakdown of Bretton Woods.9 The "exces-
sive" movement has not abated through time; rather, it 
has increased. It appears that relative inflation differ-
entials are able to explain only a small portion of the 
change in exchange rates. 

As an alternative to purchasing-power parity, it is 
possible to use a more complex model that relates the 
exchange rate to a wider var ie ty of f u n d a m e n t a l 
determinants, such as money supplies, interest rates, 
measures of fiscal policy, and the like. The analysis 
in the box is a fairly simple example of this approach. 
However , Richard A. Meese and Kenneth Rogoff 
(1983) and Meese (1990) have shown that fundamen-
tals have not helped in the prediction of exchange 
rates; naive random walk models that consider cur-
rent exchange rates the best predictors of the future 
yield consistently better forecasts than the structural 
models. 

The uncertain policy environment has been at least 
partly responsible for exchange rate volatility. Jacob 
A. Frenkel and Mussa (1980) question whether ex-
change rate volatility has been excessive, noting that 
by various measures exchange rates have fluctuated 
less than stock markets. They recommend that govern-
ments reduce the public 's uncertainty about future 
economic policy. 

In any event, there is little evidence that exchange 
rate volatility has shrunk since the early years of float-
ing, except for those currencies constrained by the Eu-
ropean Monetary System. Whatever its fundamental 
source, the volatility seems likely to continue for the 
foreseeable future. 
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Chart 3 
Wholesale Price Inflation Differential and 

Percentage Change in Nominal Exchange Rate, 1960-90 

Germany/United States 

Japan/United States 

Source: Calculated by the Federal Reserve Bank of Atlanta using International Monetary Fund International Financial Statistics. 
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in te rna t iona l Trade and 
Exchange Rate Volatility 

Perhaps the most widely discussed concern about 
exchange rate variability is its possible negative effect 
on the volume of international trade and hence on eco-
nomic welfare. In traditional international trade theory, 
the basis for trade is comparative advantage: if the 
United States is relatively efficient in producing machin-
ery while France is relatively efficient in producing 
champagne, both countries will benefit if the United 
States exports machinery to France in exchange for 
champagne. 

Moreover, the joint welfare of the United States and 
France would be maximized under conditions of free 
trade. Tariffs or import quotas imposed by either coun-
try would reduce the volume of trade below the free-
trade amount and would also reduce the joint welfare of 
the countries below the free-market level.10 (These con-
clusions were derived from economic theories that did 
not explicitly include uncertainty about exchange rates.) 

Exchange rate variability, or, more precisely, unex-
pected exchange rate movements, represent a source of 
risk. For example, suppose that a U.S. firm is selling 
machinery in France, with the sales contract specifying 
that the U.S. firm is to receive payment of $100.00 per 
machine three months after shipment is made. The 
French importer placed the order because it had a con-
tract to sell the machine in France for 525 francs. If, 
when the contracts were signed, the exchange rate were 
5 francs per dollar and the importer expected it to 
remain so, then the importer would expect to pay its 
debt to the U.S. firm with 500 francs, leaving a profit 
for itself of 25 francs. However, if the exchange rate 
changed in the weeks between the signing of the con-
tracts and final settlement, the French importer's profit 
would be affected. For instance, if the franc depreciat-
ed to 5.5 francs per dollar, the importer 's expected 
profit would turn into an actual loss of 25 f rancs , 
whereas if the franc appreciated to 4.75 francs per dol-
lar the importer's profit would double to 50 francs." A 
similar risk would be faced by companies involved in 
exporting from France to the United States. 

If f i rms are risk-averse, they would presumably 
tend to favor low-risk activities and avoid high-risk 
ones. Accordingly, if exchange risk increases, some 
marginal firms would give up exporting or importing 
entirely, and others would cut back their efforts in 
these activities to concentrate on domestic sales, there-
by causing the total volume of international trade to 
decline.12 

Not surprisingly, the high variability of exchange 
rates since 1973 has stimulated empirical work on the 
relationship of exchange rate variability to the volume of 
trade. Peter Hooper and Steven W. Kohlhagen (1978) 
studied bilateral t rade among major industrial ized 
countries during the period from 1965Q1 to 1975Q4; 
they found no evidence that exchange risk significant-
ly affected the volume of trade. Later work by the In-
ternat ional Mone ta ry Fund (1984) , Padma Gotur 
(1985), and Martin J. Bailey, George S. Tavlas, and 
Michael Ulan (1986) reached similar conclusions. 

Other authors have found evidence that exchange 
rate variability does reduce trade volume. M. Akbar 
Akhtar and R. Spence Hilton (1984) studied trade in 
manufactures for the United States and West Germany. 
For the post-Bretton Woods years from 1974 to 1981, 
they found that increases in the standard deviation of 
nominal effective exchange rates significantly reduced 
Germany's total exports and imports and had a marginal-
ly significant negative impact on U.S. exports. No sig-
nificant impact on export or import prices was found 
for either country. However, Gotur (1985) reported 
that the results in Akhtar and Hilton are highly sensi-
tive to small changes in specification or sample peri-
od; in addition, extending the analysis to include three 
more countries yielded mixed results. In Gotur's view 
the overall results did not, for the most part, support 
the conclusion that exchange rate variability has had a 
significant negative effect on the volume of interna-
tional trade. 

David O. Cushman (1983) studied U.S. and Ger-
man bilateral trade f lows with each other and with 
several other industrialized countries, using a sample 
period that began in 1965, during the Bretton Woods 
era, and ended in 1975, two years after the definitive 
move to floating exchange rates. Out of fourteen trade 
quantity equations estimated, seven showed signifi-
cant negative effects of exchange rate risk on trade 
volume. However, in three cases a significant positive 
effect was estimated. 

In further analysis, Cushman (1986) considered the 
possibility of third-country effects on risk. For exam-
ple, if the riskiness of the pound-mark and mark-dollar 
increased substantially, trade flows between the United 
States and the United Kingdom might rise despite an 
increase in bilateral risk as exporters in both the United 
States and United Kingdom shifted their efforts away 
from the even more risky German market. Using data 
on U.S. exports Cushman found empirical evidence 
that third-country effects are important. He concludes 
that, as a result of exchange risk, U.S. exports to six 
major countries were reduced only 0.5 percent in 1967, 

Federal Reserve Bank of Atlanta Economic Reuieiv 29 Digitized for FRASER 
http://fraser.stlouisfed.org/ 
Federal Reserve Bank of St. Louis

May 1992



when pegged exchange rates prevailed, but the nega-
tive effect grew to over 2 percent of exports in the early 
part of the floating rate period (1974Q3 to 1975Q2) 
and to 4.6 percent in 1983. Cushman (1988) studied 
U.S. bilateral trade flows during the period of floating 
exchange rates only. He concluded that, in the absence 
of exchange rate risk, U.S. imports from the countries 
included would have been about 9 percent higher and 
U.S. exports about 3 percent higher, on average. 

Kenen and Rodrik (1986) examined the effects of 
various measures of real effective exchange rate vola-
tility on manufactured imports of eleven major in-
dustr ia l ized countr ies , using data solely f rom the 
post-Bretton Woods era. In four of the eleven cases 
(the United States, Canada, West Germany, and the 
United Kingdom) they found a statistically significant 
negative impact of volatility on import volume. In 
three cases there is a negative but insignificant impact, 
and in the other four cases the sign is wrong (positive) 
but insignificant. 

Jerry G. Thursby and Marie C. Thursby (1987) stud-
ied bilateral exports among seventeen industrialized 
countries. For ten of them, exchange rate variability 
has a significant negative effect on exports; for the 
others, this variable is insignificant. Unfortunately, be-
cause Thursby and Thursby have data only on nominal 
exports and not on the volume of trade, it is uncertain 
whether their significant results reflect the impact of 
exchange rate variability on export volumes or on ex-
port prices. 

In a study of long-run growth rates of bilateral trade 
flows among ten major industrial countries, De Grauwe 
(1988) analyzes two periods: a period of f ixed ex-
change rates (1960-69) and a period of floating rates 
(1973-84). A unique feature of De Grauwe 's work 
is the inclusion of variables to represent trade integra-
tion. For example, he posits that during the 1960s, even 
after accounting for the other variables such as income 
growth or relative price shifts, French exports to Ger-
many would be likely to grow faster than French ex-
ports to the United States because of the reductions in 
trade barriers that occurred during those years as a 
resul t of French and German membersh ip in the 
European Communi ty (EC). This effect on export 
growth rates would not be permanent; once the pro-
cess of trade barrier reduction was completed and in-
dustries had time to adjust to the new pattern of trade 
restrictions, this differential in growth rates would fade 
away. 

Besides a trade integration variable for the original 
members of the EC, De Grauwe also includes a vari-
able to pick up any effects on export growth f rom 

1973 to 1984 of the addition of the United Kingdom to 
the European Community as well as variables to pick 
up the extraordinary growth of Japanese exports as 
that country was integrated into world markets. 

De Grauwe found that exchange rate variability, es-
pecially variability of the real exchange rate, has a sig-
nificant negative impact on the growth rate of trade 
volumes. The trade integration variables were also im-
portant determinants of trade flows; other things being 
equal, trade between the United Kingdom and the 
original members of the EC grew an extra 5 percent 
per year in the years following U.K. entry. 

Overall, the average rate of growth of international 
trade among these ten countries from 1973 to 1984 was 
less than half the rate prevailing in the earlier period 
(1960-69). According to De Grauwe's results, about 
half the decline can be attributed to the slowdown in 
real income growth that occurred in most industrial 
countries after 1973. About 30 percent of the decline 
resulted from a slowdown in trade integration—a slow-
ing in Japan's trade penetration into other markets and 
in trade integration among the original members of the 
EC, only partly offset by the reduction in trade barriers 
between the United Kingdom and the original mem-
bers of the EC. The increase in exchange rate variabili-
ty after the breakup of Bretton Woods accounts for the 
remaining 20 percent of the overall decline. 

The importance of exchange rate variabili ty in 
explaining the decline in trade growth between the 
two periods is not uniform for all the countries in De 
Grauwe's study. For intra-European Community trade 
(bilateral trade among the original members of the Eu-
ropean Community), the declining rate of trade integra-
tion accounts for most (two-thirds) of the trade growth 
slowdown; exchange rate variability accounts for only 
about 5 percent of the decline. Of course, the original 
European Community members had less variability of 
within-group exchange rates than the other countries, 
perhaps reflecting the impact of the European Mone-
tary System. By contrast, for trade that was not be-
tween two original European Community members, De 
Grauwe found that about one-third of the decline in 
trade growth from the earlier period to the later one re-
sults from the increase in exchange rate variability. 

Conclusion 

Accumulating evidence supports the view that ex-
change rate fluctuations tend to reduce international 
trade, thereby harming economic welfare. However, 
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the evidence is not unanimous, and the negative effect 
on trade does not appear large enough to make reduc-
ing exchange rate variabil i ty a top priority of the 
world community. The successful operations of the 
European Monetary System demonstrate that it is still 
possible to limit exchange rate fluctuations, but it is 
doubtful whether a similar system will develop on a 

global basis. The European Monetary System arose in 
particular economic and political circumstances; the 
wide chasms that exist in policy preferences and eco-
nomic situations between the United States, Japan, and 
the European Monetary System members make it un-
likely that the present era of floating, highly variable 
exchange rates will end in the foreseeable future. 

Notes 

1. These strains are described at length in Solomon (1977). 
2. Under the Bretton Woods system, governments agreed on 

par values for their exchange rates and were obligated to in-
tervene to ensure that exchange rates in the markets would 
deviate no more than 1 percent from the par values. 

3. Nurkse (1944) argued that floating exchange rales would be 
extremely volatile, as (in his view) they were during the 
1920s, thereby disrupting international trade; Roosa (1967) 
and Einzig (1970) expressed similar sentiments. 

4. The Canadian experience is discussed in Wonnacott (1965), 
Yeager (1966, chap. 24), and Sohmen (1969, 225-37). 

5. The statistics that have been used to measure exchange rate 
volatility include the standard deviat ion of percentage 
changes, the mean absolute percentage change, and the per-
centage deviation from trend. 

6. This view is implicit in the writings of the advocates of a 
flexible exchange rate regime, among them Johnson (1972), 
Haberler (1970), and Friedman (1953). 

7. If the investor were risk-averse and the only source of risk 
was the possibility of exchange rate changes, he or she 
would seek, in equilibrium, a return of more than $108.00 
on the French bond, the excess being the compensation for 
bearing the risk. In practice this risk premium appears to be 
large and volatile. The open interest parity condition does 
not include the risk premium and does not perform particu-
larly well in empirical tests. However, it provides a conve-
nient framework for illustrating the role of expectations in 
exchange rate determination. 

8. If a large share of national output is nontradable the con-
sumer price and GNP deflator inflations can diverge signifi-
cantly from wholesale or producer price inflations; the 
latter two variables are heavily inf luenced by tradable 
goods prices. The question of which particular inflation 

variable is conceptually more consistent with the spirit of 
purchasing-power parity theory is unsettled. Frenkel (1976) 
provides a discussion of this issue. 

9. Dornbusch (1976) provides an "overshoot ing" model in 
which he argues that, if goods prices adjust sluggishly but 
financial markets clear instantly and people have rational 
expectations, then, following a monetary shock, exchange 
rates will first overshoot their long-run value before revers-
ing course. Consequently, exchange rate variations in ex-
cess of price variations would be expected. 

10. Under certain conditions it is possible for one country to 
improve its welfare by imposing the so-called "optimum 
tariff." However, the gain to one country is less than the 
loss to the other, resulting in a loss of welfare to the world 
as a whole. Moreover, the possibility of retaliation makes it 
less likely that any country can gain by imposing tariffs. 
See Grubel (1981, 150-53). 

11. Sometimes exporters agree to take payment in the importing 
country's currency. In the example in the text the U.S. ex-
porter would then do the currency conversion, which is nec-
essary to enable paymen t to workers and suppl iers in 
dollars, and the exporter bears the exchange rate risk. Ex-
change rate risk is not eliminated by this procedure but 
merely transferred from the importing company to the ex-
porter. 

12. Recent developments in economic theory challenge the 
common conclusion that increases in exchange risk cause 
reductions in trade volume in all circumstances. For in-
stance, De Grauwe (1988) shows that if firms have constant 
relative (not absolute) risk aversion, increased variability of 
exchange rates may raise the marginal utility of exporting 
even as it lowers total utility, leading to more exports, not 
fewer. 
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