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1. INTRODUCTION

Before its introduction at the start of 1999, there was a great
deal of discussion, analysis, and controversy about how the euro
would function as the domestic money for the countries participat-
ing in the Euro area. One year of experience has provided some
limited basis for drawing preliminary conclusions on some of the
issues concerning the critical aspects of the performance of the
euro in its vital domestic monetary functions. Clearly, the develop-
ment of system for clearing banking transactions across the Euro
area has proceeded both rapidly and smoothly, and capital markets
in euro-denominated assets have functioned very well. On the
other hand, much more experience (including with the introduc-
tion of common currency notes) will be required before some of
the most controversial questions concerning the functioning of
the euro can be considered settled. For example, several decades
will probably be required to know whether asymmetric shocks
affecting different parts of the Euro area will pose serious prob-
lems for the management of a common monetary policy.

Although less intensively examined than the domestic monetary
consequences of the euro, the issue of the euro as a new interna-
tional currency was also debated in the period leading up to its
introduction (see, in particular, Masson and Turtelboom, 1997).
Would the euro gain wide acceptance as a currency for commercial
and capital market usage, including use as a foreign exchange
reserve asset, beyond the Euro area? Would the euro be strong
or weak vis-à-vis other key international currencies, especially the
U.S. dollar? Would exchange rates for the euro against other key
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international currencies be more or less volatile than the exchange
rates of the predecessor national currencies? One year of experi-
ence suggests some answers to these questions—answers that plau-
sibly now can be offered with somewhat greater confidence than
those to the more controversial questions about the euro’s func-
tioning as a domestic money.

2. USE OF THE EURO IN INTERNATIONAL FINANCE
AND INTERNATIONAL BUSINESS

As a currency for use in international finance, the euro began life
as a full-fledged adult and an instant success. One key indication of
this success is that international bond issues denominated in euros
in 1999 were nearly four times larger than international bonds
denominated in participating national currencies in the previous
year; and in 1999 the euro dethroned the U.S. dollar as the leading
currency for the denomination of international bond issues. This
exceptionally large usage of the euro in international credit mar-
kets last year may reflect some special factors such as the desire
of some issuers to establish benchmarks in the new currency and
the fact that European interest rates were generally lower than
U.S. interest rates in 1999. However, with a domestic bond market
in euros that is likely to equal or exceed the volume in the U.S.
domestic market, and with the likely further development of euro-
based credit markets along with rationalization of Euro-area fi-
nancial systems, it seems likely that the euro will maintain rough
equality with the dollar for international credit business.

In other dimensions of international business, the euro has
apparently advanced somewhat less rapidly than in international
credit markets. There is naturally a good deal of international
trade (between the Euro area and other countries) that is now
denominated in euros, which was previously denominated in the
currencies of the participating countries. However, there is little
indication that much of the world trade that was previously denom-
inated in dollars, such as world trade in oil and other commodities,
has shifted over to the euro. It remains to be seen how much of
this may happen with the passage of time.

One particular area where the euro has not gained ground as
rapidly as some expected is as a foreign exchange reserve asset
for noneuro area countries. Indeed, before the advent of the euro,
concerns were expressed that a rapid shift of international reserves
out of dollars and into euros might rapidly and unreasonably
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depreciate the foreign exchange value of the dollar against the
euro. Clearly, that depreciation did not occur, and while there
has been some modest shift of reserve holdings into euros, the
dollar is not yet being seriously challenged as the premier reserve
currency.

3. THE EXCHANGE RATE OF THE EURO

The depreciation of the euro against the U.S. dollar during 1999
of some 15 percent may partly reflect the absence of a surge of
demand to hold euro-denominated assets as foreign exchange
reserves, as well as the surge that did occur in the issuance of
international bonds denominated in euros. However, other eco-
nomic factors were also presumably at work. Notwithstanding,
some sluggishness in the second quarter, the slowdown in U.S.
economic growth that had been predicted for 1999 never material-
ized, and U.S. growth distinctly accelerated in the second half.
In contrast, economic growth in the Euro area surprised on the
downside early in 1999, and the pace remained well behind that
of the U.S. economy though year end. This helps to explain why
the dollar strengthened against the euro, but it leaves more of a
mystery about the strengthening of the Japanese yen, as the recov-
ery of the Japanese economy in early 1999 appeared to lose steam
in the second half.

Although it is difficult to present a complete and convincing
analysis of why the euro weakened so much against the U.S. dollar
and (especially) the Japanese yen during its first year of existence,
the volatility of these major currency exchange rates was almost
exactly what should have been expected. Specifically, both theory
and empirical evidence suggest that market-determined exchange
rates among major currencies ought to fluctuate in a manner that
is similar to (but not exactly) a random walk (see Mussa, 1979,
1982). The magnitude of fluctuations in exchange rates (measured,
e.g., by the standard deviation of percentage changes over a period
such as a month) should reflect two basic factors. First, the magni-
tude of “shocks” that convey new information to the market,
including information about economic developments and eco-
nomic policies. Second, the tightness of the economic linkages
between different countries. For example, because trade between
Canada and the United States is a substantial fraction of Canadian
GDP, there is a relatively tight linkage between the Canadian and
the U.S. economies that tends, other things equal, to keep down
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Table 1: Selected Industrial Economies: Volatility1 of Monthly Bilateral and
Effective Exchange Rates, 1973–98 (in percent)

Bilateral Rate vs. Effective Exchange
U.S. dollar2 Rate3

Nominal Real Nominal Real

Australian dollar
Whole sample 2.3 2.3 2.4 2.3
First third 2.0 1.9 2.1 2.2
Second third 2.8 2.8 2.6 2.6
Third third 2.0 2.0 2.2 2.2

Belgian franc
Whole sample 2.7 2.5 0.8 0.8
First third 2.7 2.0 1.0 1.0
Second third 3.0 2.9 0.6 0.6
Third third 2.6 2.6 0.8 0.8

Canadian dollar
Whole sample 1.0 1.1 1.2 1.3
First third 1.0 1.0 1.0 1.1
Second third 1.0 1.0 1.3 1.4
Third third 1.0 1.1 1.2 1.2

Finnish markkaa
Whole sample 2.5 2.5 1.4 1.4
First third 1.8 1.5 0.9 1.0
Second third 2.7 2.7 1.2 1.2
Third third 2.9 2.9 1.8 1.8

French franc
Whole sample 2.7 2.4 0.9 0.9
First third 2.6 1.9 1.0 1.1
Second third 2.9 2.9 0.7 0.6
Third third 2.5 2.5 0.8 0.8

German mark
Whole sample 2.8 2.5 0.9 0.9
First third 2.9 2.0 1.0 1.0
Second third 2.9 2.9 0.8 0.8
Third third 2.6 2.6 0.9 0.9

Italian lira
Whole sample 2.6 2.4 1.4 1.4
First third 2.5 1.7 0.7 0.8
Second third 2.6 2.6 0.6 0.9
Third third 2.7 2.7 2.1 2.1

Japanese yen
Whole sample 2.9 2.9 2.5 2.5
First third 2.6 2.5 2.3 2.4
Second third 3.0 3.1 2.5 2.3
Third third 3.1 3.2 2.8 2.8

(Continued)
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Table 1: (Continued)

Bilateral Rate vs. Effective Exchange
U.S. dollar2 Rate3

Nominal Real Nominal Real

Dutch guilder
Whole sample 2.7 2.5 0.7 0.7
First third 2.7 2.0 0.8 0.8
Second third 2.9 2.9 0.7 0.7
Third third 2.6 2.7 0.7 0.7

Swedish kronor
Whole sample 2.5 2.4 1.5 1.6
First third 2.3 1.6 1.6 1.7
Second third 2.5 2.5 0.4 0.7
Third third 2.8 2.9 2.0 2.0

Swiss franc
Whole sample 3.1 2.9 1.4 1.4
First third 3.1 2.5 1.5 1.4
Second third 3.3 3.2 1.2 1.2
Third third 3.0 3.0 1.4 1.4

British pound
Whole sample 2.6 2.6 1.8 1.9
First third 2.4 2.2 2.0 2.2
Second third 2.8 3.0 1.6 1.7
Third third 2.6 2.6 1.9 1.9

US dollar
Whole sample — — 1.7 1.7
First third — — 1.7 1.9
Second third — — 1.7 1.6
Third third — — 1.4 1.4

Synthetic euro
Whole sample 2.6 2.6 1.6 1.6
First third 2.4 2.7 1.7 1.8
Second third 2.8 2.7 1.5 1.5
Third third 2.5 2.5 1.4 1.4

Sources: International Monetary Fund, International Financial Statistics, Information
Notice System; WEFA.

1 Volatility is measured by the standard deviation of the monthly growth rate (defined
as the difference of the natural logarithm multiplied by 100) of the series.

2 The series are monthly from June 1973 to December 1998 except for the real euro
rate, which starts in January 1979. The real exchange rate is based on the consumer price
index.

3 The effective exchange rate series are monthly from February 1979 to December 1998
with the following exceptions. The synthetic euro rate, the Japanese yen real rate and the
Italian lira real rate start in February 1980, while the Australian dollar real rate, the French
franc real rate, and the U.S. dollar real rate start in January 1980. The real effective
exchange rate is based on the consumer price index.
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the volatility of the exchange rate between the Canadian and U.S.
dollars. In contrast, trade between the United States and the Euro
area, between Japan and the Euro area, and between Japan and
the United States, is not a substantial fraction of any of these
area’s GDPs. The linkages between these economic areas are
not particularly tight, and the relatively large volatility of their
exchange rates should reflect this fact.

In this connection, Table 1 reports some relevant information1

on the volatility of nominal and real exchange rates, both for
bilateral exchange rates against the U.S. dollar and for effective
exchange rates against a country’s diversified trading partners.
The entries for the “synthetic euro” refer to the exchange rate of
the 11 countries of the Euro area constructed as a GDP-weighted
average of the exchange rates of these participating countries.
The period of floating exchange rates is divided into three equal
segments, and the standard deviation of the monthly percentage
change in the exchange rate is reported for each segment. Two
important regularities are noteworthy in this table—one regarding
the time series behavior of volatilities across subperiods, and the
other relating to the cross-sectional pattern of volatilities across
exchange rates.

First, with very few exceptions, exchange rate volatilities are
remarkably constant across the three subperiods. This is particu-
larly so for volatilities of nominal exchange rates against the U.S.
dollar. It should be noted that this stability of exchange rate
volatilities does not apply to high frequency (e.g., daily) exchange
rate data where it is apparent that there are periods (of weeks or
months) when volatilities are relatively high and periods when
volatilities are relatively low. Nevertheless, looking at monthly
data and at periods extending over some years, exchange rate
volatilities are quite stable. For example, dividing the 1973 through
1998 period into four equal parts rather than three equal parts
reproduces the pattern shown in Table 1. Moreover, this apparent
stability of exchange rate volatilities is quite surprising. The first
subperiod covered the turbulence following the collapse of the
Bretton Woods system, the first and second oil price shocks of
the mid and late 1970s, steep recessions, and an upsurge of global
inflation. The second subperiod saw global disinflation, steep re-
cession and then recovery, and the superstrong dollar, followed

1 Mussa et al. (1994, 1999).
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by its downward correction. Notwithstanding, German unification
and Japanese economic stagnation, the third subperiod was, by
most standards, less economically turbulent for the industrial
countries than the second or especially the first subperiod. Yet,
the volatility of exchange rates, notably exchange rates against
the U.S. dollar, was about the same in this last subperiod as in
its two predecessors.

This suggests that either the typical magnitude of “shocks”
affecting exchange rates was not, in fact, very different in the
three different subperiods, or that there is something about the
functioning of foreign exchange markets that tends to keep ex-
change rate volatilities reasonably constant (across subperiod, but
not necessarily across currencies). In either case, going forward,
it would seem that there is no strong reason to believe that ex-
change rate volatilities will be either significantly greater or sig-
nificantly smaller than they have typically been in any of the three
subperiods since that advent of generalized floating.

Second, while exchange rate volatilities show remarkable con-
stancy across subperiods, there are clearly important systematic
differences in volatilities across currencies that plausibly reflect
the depth of linkages between national economies. In particular,
as expected, the volatility of the exchange rate between the Cana-
dian and U.S. dollars is consistently only about two-fifths of the
volatilities of exchange rates between the U.S. dollar and currenc-
ies of European countries, Japan, and Australia, which are less
tightly linked than Canada to the U.S. economy. Also, it is note-
worthy that the volatilities of effective exchange rates for Euro-
pean currencies are typically much less than the volatilities of
exchange rates of European currencies against the U.S. dollar (or,
not reported, the volatilities of European currencies vis-à-vis the
Japanese yen, or the Canadian or Australian dollars).

The low volatilities of effective exchange rates for European
countries reflect two basic facts: (1) economic linkages among
these countries are typically quite strong, as reflected in generally
high ratios of trade with other European countries relative to
GDP; and (2) at least partly because of the importance of these
intra-European economic linkages, policies in most European
countries have been directed to maintaining an important degree
of intra-European exchange rate stability, culminating in the estab-
lishment of the euro. However, even European countries, such as
Switzerland, that are not in the Euro area and did not generally
participate in earlier efforts to stabilize intra-European exchange
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rates find that the volatility of their effective exchange rates (which
involve a substantial weight of intra-European trade) are substan-
tially less than exchange rate volatilities vis-à-vis the U.S. dollar (or
the Japanese yen or Canadian or Australian dollars). In contrast, it
is noteworthy that the volatilities of the effective exchange rates
of the Japanese yen and the Australian dollar are consistently
nearly as large as the exchange rate volatilities of these currencies
against the U.S. dollar. Interestingly, the volatilities of the effective
exchange rates of the U.S. dollar and of the synthetic euro occupy
the middle ground. Here, the explanation is the following: on the
one hand, tending to keep effective exchange rate volatilities
down, each of these two large currency areas has several countries
with relatively tight exchange rate linkages to their currencies—
Canada and other “dollar-area” countries for the United States,
and a number of European (outside the Euro-11) and African
countries for the Euro area. On the other hand, tending to keep
effective exchange rate volatilities up, exchange rate volatilities
between the major independent currencies are relatively high.
Thus, there is an important cross-sectional structure to exchange
rate volatilities that appears to be reasonably stable over time
and to be plausibly related to the tightness of economic linkages
between different countries or currency areas.

What do these two regularities of exchange rate volatilities from
the period before the advent of the euro suggest about the likely
volatilities of the newly created common currency? And, how do
these predictions match up against the first year of actual experi-
ence with the euro?

Some have suggested that because the Euro area is less open
to international trade (as a share of Euro area GDP) than were
the individual countries that make up the area, the exchange rate
of the euro might be expected to be more volatile than its earlier
synthetic counterpart, and perhaps more volatile than the ex-
change rates of the individual national currencies that preceded
the euro. Partly, this suggestion reflects the expectation that ex-
change rate stability may be less of a concern for the Euro-area
monetary authorities than it was before for national monetary
authorities. On theoretical grounds, these arguments are far from
convincing. In fact, the euro area is no more and no less open to
trade with the rest of the world than it was before the advent of
the euro. With respect to the pursuit of exchange rate stability as
a policy goal, it is clear that this was quite important with respect
to intra Euro-area exchange rates before the euro, but it is far
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less clear that stability of exchange rates for Euro area currencies
vis-à-vis the dollar or the yen was typically an important preoccu-
pation of economic policy. In any event, the regularities described
above indicate that the volatilities of Euro area national currencies
and of the synthetic euro against the U.S. dollar (and the Japanese
yen) were both relatively high and remarkably constant before
1999, despite important changes in the nature of the shocks affect-
ing exchange rates and in the general conduct of economic policies
within and outside the Euro area. Nothing has substantially
changed the strength of economic linkages between the Euro area
and other major currency areas, and there is so far no important
reason to think that the typical magnitude of shocks affecting
major currency exchange markets has changed dramatically since
the advent of the euro.

In terms of actual experience in the first year, calculation of the
standard deviation of percentage changes in the bilateral exchange
rate of the euro against the U.S. dollar for the 12 months of 1999
yields a result of 2.0. This is modestly less than the 2.6 average
figure for the synthetic euro in the three subperiods reported in
Table 1, but the difference is not statistically meaningful. Bilater-
ally against the U.S. dollar (and against the Japanese yen) and
also multilaterally, the volatilities of the euro have been closely
in line with the behavior of the synthetic euro.
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