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The international integration of financial markets has 
increased dramatically over the last two decades. Techno­
logical advances and the progressive elimination of official 
barriers to capital flows have spurred an enormous 
increase in cross-border financial transactions and activi­
ties and rapid growth in the Eurocurrency and other interna­
tional financial markets. As a result, linkages among 
national financial markets have been greatly strengthened, 
and financial conditions in individual countries have 
become increasingly sensitive to developments in the mar­
kets of their partners.

It was widely expected that international financial inte­
gration would also lead to convergence of interest rates 
across countries, or at least to greater synchronization of 
interest rate movements than in the past. In fact, however, 
considerable international interest divergences have per­
sisted across a broad spectrum of assets, even very 
recently. Over the last two years, for example, domestic 
short-term rates in the United States have fallen sharply 
while those in Germany and other continental European 
countries have remained at considerably higher levels.

This article examines why interest rates have apparently 
failed to converge internationally. We first consider in con­
ceptual terms what financial integration means for interest 
rate relations in an international context. We then examine 
the evidence on interest rate convergence and the circum­
stances under which it has or has not occurred.

As we will see, the key feature distinguishing the interna­
tional economy from a single country is the presence of 
multiple currencies whose exchange rates are subject to 
change. Interest rate convergence has several meanings in 
this context. Where currency distinctions are absent, inte­

gration generally has led to interest rate convergence. But 
where assets differ in their currency denomination, as they 
typically do in comparisons of national interest rates, finan­
cial integration does not imply convergence unless the eco­
nomic conditions determining the rates become more 
closely aligned and exchange rates are fixed, or nearly so. 
In fact, the evidence strongly suggests that for countries 
with flexible exchange rates, national interest rates have 
varied nearly as freely with financial integration as earlier, 
although with much greater repercussions on exchange 
rates. There appears to be no systematic tendency for 
cross-country disparities among either nominal or real 
interest rates to decline, much less disappear — despite a 
dramatic reduction in barriers to international capital flows.

The article examines one further concept of interest rate 
convergence particularly relevant to international investors. 
This is the extent to which national interest rate differentials 
tend to be systematically offset by currency movements, so 
that returns expressed in a common currency are equalized 
on average. This seemingly simple and intuitive presump­
tion has raised a number of somewhat complex, and to this 
point largely unsettled, issues. Currency risks arising from 
uncertainty about future exchange rates as well as system­
atic errors made by investors in predicting currency move­
ments can, and probably have, prevented full convergence 
in this sense. However, the evidence suggests that these 
considerations, at least as they are presently understood, 
do not seem to provide an adequate explanation for the 
large systematic return differentials among currencies that 
are observed in practice. These findings raise questions 
very similar to those long encountered in analyses of the 
behavior of stock and bond returns within a single country.
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The meaning of international financial integration
Complete integration of an economy’s financial markets 
basically means that all participants have equal access to 
all markets. Equal access implies that interest rate and 
other terms faced by participants depend only on objective 
indicators of creditworthiness such as financial position and 
credit history—not on residence or nationality. Integration 
allows portfolio diversification across markets and instru­
ments; thus the tendency of investors to hold assets issued 
in their own locale when markets are isolated is likely to be 
substantially reduced, if not altogether eliminated, when 
markets become integrated.

Financial integration within a single country, where all 
assets are denominated in the same currency, affects the 
behavior of interest rates in several important ways. First, 
because integration allows arbitrage across markets, 
returns on instruments with identical characteristics are 
equalized regardless of where they are issued or traded. 
For example, within the United States, regional interest dif­
ferentials among comparable assets are quite small or neg­
ligible in most cases. Second, and more generally, integra­
tion is likely to lead to much greater synchronization of 
interest rate movements across markets and to lower inter­
est differentials among similar (though not necessarily 
identical) assets. The basic reason is that with integration, 
local differences in credit conditions tend to be largely elim­
inated by flows of funds among markets. Thus, regional 
fluctuations in real income, saving, or other determinants of 
credit demands and supplies do not themselves lead to sig­
nificant interest rate divergences, as they would if markets 
were isolated. Instead, interest rates tend to vary with 
national credit conditions as determined by real growth, 
inflation, government fiscal positions, and other domestic 
macroeconomic conditions. Reinforcing this tendency is 
the fact that a single-currency economy sharply limits the 
degree to which certain key interest rate determinants, 
notably inflation, can differ among regions.

It follows that interest differentials within a single country 
largely reflect differences in instrument characteristics 
such as maturity, liquidity, and risks that are valued, or 
priced, in the common national market. For example, inter­
est rates on ten-year corporate and U.S. government 
bonds move together quite closely over time, but the corpo­
rate rate is typically greater by an amount that largely 
reflects market perceptions about the risks of business 
defaults.

Integration in the international economy
While the implications of financial integration for the inter­
national economy are broadly similar to its implications for 
a single country, the specific consequences for interest 
rates are much less straightforward, for three reasons. 
First, impediments to financial flows among nations arising 
from overt restrictions on capital flows and from differing

tax laws, regulatory policies, and other institutional 
arrangements typically far exceed the barriers that exist 
among states, provinces, or regions of a single country. 
Second (and substantially as a result of the first), key 
instrument characteristics such as available maturities, 
minimum denominations, and liquidity generally vary much 
more across countries than within any single country.

Third, and most fundamentally, the international econ­
omy is distinguished by the existence of multiple currencies 
whose values are subject to change. Interest rate conver­
gence in such an environment has two quite distinct, if 
closely related, meanings. The first, the convergence of 
national interest rates (as they are normally expressed), 
involves a comparison of returns denominated in different 
national monies: the quoted yields on U.S. and German 
government bonds, for example, refer to their yields in 
terms of dollars and German marks, respectively. Likewise, 
comparisons of real interest rates across countries usually 
involve returns expressed in terms of national commodity 
bundles whose composition typically varies across coun­
tries.1 For investors deciding how to allocate funds among 
assets, however, it is the degree to which their prospective 
relative returns expressed in a common currency converge 
that matters. These relative returns are determined not only 
by the national interest rates themselves but also by the 
change in the relevant exchange rates over the investment 
horizon: the dollar return on, say, a three-month German 
mark-denominated asset depends upon the rate at which 
marks can be exchanged for dollars at maturity.

Even with multiple currencies, linkages among markets 
in a financially integrated international economy are no less 
strong than within a single country. The connections are 
more indirect, however, because the national markets are 
linked through the markets for foreign exchange. This fact 
would be of little practical consequence if exchange rates 
were completely and irrevocably fixed. In that case, inte­
gration would have virtually the same effects internationally 
as within a single economy: national interest rates would 
largely converge and their movements would be closely 
synchronized; remaining interest differentials would be 
determined by disparities in market and (noncurrency) 
instrument characteristics rather than by macroeconomic 
disparities among the countries.

In the actual world economy, however, exchange rates 
are very seldom completely fixed. The fact that national 
markets are linked through foreign exchange markets then 
has two important practical consequences. First, dispari­
ties in underlying determinants of national interest rates 
can be, and generally are, much greater than within a sin­
gle country. In particular, inflation rates can diverge indefi-

1 The U.S. real interest rate, typically defined as the nominal interest rate 
less some measure of anticipated domestic inflation, is effectively a 
return in terms of U.S. products, while German real interest rates 
measure returns in German goods.
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nitely provided that exchange rates can change to offset 
the differences.

Second, divergences in macroeconomic forces typically 
will lead to cross-country differences in national interest 
rates when exchange rates are free to vary. In the world 
economy, as in a single economy, a tightening of credit that 
pushes up interest rates in one country’s markets tends to 
attract funds from abroad. This inflow, however, first places 
upward pressure on the home currency, raising its current 
value above the level expected to prevail in the future (and 
thus increasing the amount by which the currency is 
expected to fall subsequently). If the home government 
allows its exchange rate to float freely, this process will 
continue until the currency’s prospective future decline is 
sufficient to eliminate the incentive for funds to flow in —  
leaving national interest rates both at home and abroad 
largely unaffected.

In a variable exchange rate environment, therefore, dif­
ferentials among national interest rates stem not only from 
differences in their characteristics or imperfect integration 
of the markets, but also from divergences in macroeco­
nomic and other determinants and their interactions with 
exchange rates. Disparities in economic conditions lead to 
national interest rate differentials, which in turn reflect per­
ceptions about the magnitude of, and (as we will see 
shortly) the risk associated with, future currency move­
ments.2 Financial integration, even if complete, need not 
lead to interest rate convergence nor indeed to any 
increased synchronization of national rate movements 
across countries; interest differentials are likely to vary in 
magnitude as their underlying determinants become more 
or less aligned across countries. The main, and critically 
important, effect of financial integration in this context is to 
greatly increase the sensitivity of exchange rates to 
national interest rate fluctuations: as explained earlier, inte­
gration has meant that changes in a nation’s interest rates 
relative to rates abroad lead to offsetting currency move­
ments. The result is that financial developments in one 
country tend to affect conditions in others through their 
impact on foreign exchange markets.

Convergence in a common currency?
Although financial integration need not lead to equalization 
of national interest rates, it might seem that it should result 
in the convergence of returns expressed in a common cur­
rency. This is true in a narrow sense: yields on otherwise 
identical instruments whose returns are guaranteed by 
hedging (“covering”) in forward foreign exchange markets 
must be equalized with complete integration. In the

2 In effect, therefore, national interest differentials (aside from
characteristic differences and imperfect financial integration) can be 
viewed as the proximate reflection of expected future exchange rate 
changes and currency risks that, at least in principle, are ultimately 
determined by divergences in countries’ fundamental interest rate 
determinants.

Eurocurrency markets, for example (where the instruments 
are identical except for their currency), the dollar return on 
a three-month German mark deposit whose proceeds at 
maturity are covered through forward market sale (for dol­
lars) is the same as that on a three-month dollar deposit. 
Note, however, that hedging the mark asset amounts to its 
redenomination in dollars (since the hedged instrument is a 
fixed claim to future dollars); currency distinctions among 
assets are effectively abolished in comparisons of their 
covered returns. The sources of covered interest differen­
tials therefore are the same as those present within a single 
nation — barriers to financial flows across markets and dif­
ferences in instrument characteristics.3

The broader and much more controversial question is 
whether returns that are not hedged (in other words, that 
are “uncovered” in the sense that they depend upon actual 
exchange rate movements that cannot be fully predicted) 
converge when expressed in a common currency. In practi­
cal terms, this question amounts to asking whether 
exchange rate movements tend on average to offset differ­
ences in national interest rates on otherwise similar assets. 
If so, investing in one currency as against another will pro­
duce no systematic difference in realized returns, and 
national interest rate differentials (apart from differences in 
asset characteristics) will simply reflect market expecta­
tions about future exchange rate movements. This principle 
is commonly referred to as “uncovered interest parity.”

As explained further below, the degree to which uncov­
ered interest parity holds in a practical sense depends pri­
marily upon the importance of two factors. The first and, 
until recently, the predominant focus of debates in this area 
is the importance of the “currency risks” associated with 
investing in one currency as opposed to another. Currency 
risk in this context refers to the differential riskiness among 
assets that arises from their denomination. To understand 
what currency risk means, consider a U.S. investor who 
holds two government bonds, one denominated in dollars 
and the other in German marks. Both bonds are risky in that 
their prices, in dollars and German marks, respectively, are 
to some degree unpredictable; in addition, the return in dol­
lars of the German mark bond depends upon future 
exchange rate changes — which are also unpredictable. 
The risks of the two bonds therefore are likely to differ,

3 Complete hedging is generally available only to fairly large market 
participants and for fairly widely used or traded instruments. Moreover, 
there are well-known factors other than unanticipated exchange rate 
movements that may impair the liquidity or solvency of an instrument and 
that tend to be currency-associated, including the possible default of a 
government or government-guaranteed borrower on its external foreign 
currency obligations (“sovereign" risk) and the potential inability of 
private domestic entities to obtain foreign exchange to meet their 
external obligations because of actual or prospective capital controls 
(“transfer” and “political" risks). These risks are currency-associated 
mainly because national authorities can regulate or otherwise impede the 
convertibility of their national money. In this discussion, however, these 
factors are treated as barriers to capital mobility or as sources of 
differences in asset (noncurrency) characteristics.
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most obviously (although, as we will see later, not entirely) 
because of the uncertainty about exchange rates.

Currency risks are reflected (as “currency risk premia”) in 
the uncovered returns that investors anticipate receiving in 
a common currency; the corresponding national interest 
differentials also incorporate these risks in addition to 
expectations about future currency changes. As with any 
other type of risk, the importance of currency risk depends 
not upon the volatility of any particular currency when 
viewed in isolation, but rather upon the extent to which 
holding an asset denominated in one money as against 
another contributes to the overall risk a typical investor 
faces; thus, uncovered interest parity is likely to hold 
exactly only if currency risks can be completely diversified, 
that is, offset by other sources of risk. From this perspec­
tive, the key question is not whether currency risk premia 
exist at all (the considerable volatility of exchange rates 
makes it very likely that they do) but how important they are 
in practice. If representative investors view these risks as 
comparatively large, there are likely to be significant aver­
age differences in dollar returns from investing in one cur­
rency relative to another.

Even if currency risks were quite small, however, com­
mon currency returns could still differ considerably and sys­
tematically for a second reason, namely biases in market 
forecasts. Suppose, for example, that investors consis­
tently underpredicted increases in the value of the German 
mark versus the dollar during some period: mark-denomi­
nated instruments would tend to outperform their dollar- 
denominated counterparts even though the ex ante returns 
anticipated by investors would be the same. Economists 
have normally assumed that such biases are very small or 
sporadic but, as we will see later, growing evidence sug­
gests that they may be sizable and pervasive.

Evidence on the convergence of national interest 
rates
There can be little doubt that the major financial markets of 
the industrial countries have become much more closely 
integrated over the last two decades. Official barriers to 
capital flows have largely been eliminated by the industrial 
countries and substantially reduced by many developing 
nations. Larger financial institutions and nonfinancial cor­
porations now have access to an array of international 
financial markets with relatively low transactions costs, as 
well as to major domestic markets of the larger countries; 
portfolio diversification, particularly by banks and, in some 
countries, by institutional investors, has increased markedly 
since the late 1970s.4 International financial integration is 
certainly not complete (indeed barely begun for markets

4 See Benzie (1992) for a detailed description and analysis of the
remarkable development of the international bond market during the 
1980s. For an excellent analysis of the international diversification by
pension funds and insurance companies, see E. P. Davis (1988, 1991).

catering to smaller businesses and individuals), nor is it as 
great as that found within the United States or most other 
countries, but it is still considerable in economic terms.

Nonetheless, despite the obvious interdependence 
among financial markets resulting from integration, national 
interest rates, whether nominal or real, do not seem to have 
converged in any very meaningful sense. Indeed, the 
recent record is quite consistent with the conclusion of an 
earlier study by Kasman and Pigott (1987) that the disper­
sion in national interest rates fluctuates considerably over 
time but without any systematic tendency to decline. At pre­
sent, U.S. short-term interest rates are fairly close to those 
of Japan but substantially below those in Germany, the 
United Kingdom, and Canada; substantial gaps among the 
countries’ long-term interest rates also remain. As Chart 1 
shows, divergences among short-term interest rates are 
now actually somewhat above their average of the last 
twenty years, and while the dispersion in longer term rates 
has declined over the last decade, it is still noticeably 
higher than in the early 1970s.5

Although financial integration has led to no discernible 
convergence of national interest rates, its effects are dra­
matically manifest in covered interest differentials. As 
explained earlier, these differentials largely reflect barriers 
to capital flows and instrument characteristics rather than 
currency distinctions and so provide a direct indicator of the 
progress of integration. By this standard, the major short­
term industrial country financial markets have become very 
highly integrated: as Chart 2 indicates, covered interest 
rate differentials among national money markets, which 
were at times quite large during the 1970s, have largely dis­
appeared, as have gaps between the domestic money mar­
kets and the corresponding Eurocurrency markets.6 Analo­
gous evidence suggests that integration has also increased 
in the markets for longer term instruments, although the

5 Despite this evidence, some observers have argued that integration has 
at least increased the synchronization of interest rate movements over 
the last decade. Several studies, in fact, have reported that by some 
measures, correlations between U.S. and foreign interest rates were 
somewhat greater during the 1980s as a whole than in the 1970s; see, 
for example, Frankel (1989) and the introduction to Bank for International 
Settlements (1989). But other, equally plausible measures do not show 
any consistent increase in this tendency (for example, see Kasman and 
Pigott 1988), and in many cases national interest rates appear to have 
been less synchronized during the latter 1980s than during much of the 
1970s, when markets were presumably less integrated than now. 
Variations in these correlations are more likely a reflection of changing 
alignments among national economic conditions than a product of 
financial integration.

6 Numerous studies have documented the decline in short-term interest 
differentials resulting from the lowering of official capital controls, 
beginning with the major industrial nations in the 1970s and early 1980s 
and spreading to virtually all the industrial countries in the latter half of 
the decade. Among the more extensive studies are Caramazza et al. 
(1986) and Frankel (1988). In addition, Akhtar and Weiller (1987) and 
Frankel (1990) provide excellent discussions of conceptual issues 
concerning the definition and measurement of international capital 
mobility.
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change has been more recent and less complete. In partic­
ular, as shown in Table 1, hedged (dollar) returns on gov­
ernment bonds are also now fairly closely aligned for at 
least the major currencies.7

Financial integration thus has significantly altered the rel­
ative importance of the factors underlying national interest 
rate differentia ls mentioned earlier. Institutional barriers 
along with noncurrency instrument characteristics are now 
a relatively minor source of the divergences; national inter-

7 Long-term instruments can be hedged through currency and interest 
rate swaps. The development of these facilities beginning in the mid- 
1980s is itself a strong indication of the growing integration of major 
bond markets. Popper (1990) was the first to use this data to 
demonstrate the near-parity of hedged returns for such instruments.

est differentia ls reflect, nearly entirely, disparities in the 
macroeconomic determinants of interest rates and the cor­
responding exchange rate movements they induce.8

Indeed, at least the broad movements in national rate d if­
ferentials in recent years can be fairly plausibly explained 
by fluctuations in real income, inflation, monetary and fiscal 
policies, and the changing alignment of these conditions 
across countries. For example, the largest divergences in 
nominal interest rates, particularly longer term rates, have 
tended to occur during periods of rising and relatively high 
inflation such as the mid- and late 1970s and the early

8 Admittedly, heterogeneity of instrument characteristics is more important 
for mortgages and other assets that are less standardized than typical 
money market securities or government bonds.

Chart 1

Cross-Country Dispersion of National Interest Rates
Percent
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Notes: Dispersion is calculated as the average absolute deviation from the country mean of each month. Short-term rates are the call money rate for 
Japan and three-month money market rates for the United States, Canada, Germany, France, and the United Kingdom. Long-term rates are long-term 
government bond yields for the above six countries plus Italy, Belgium, and Switzerland. The real short-term rate is the nominal rate less the inflation 
rate over the last year; the real long-term rate is the nominal rate less the inflation rate over the last three years.
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1980s, largely because cross-country disparities in infla­
tion, the stance of monetary policy, and business cycle 
positions have generally been greatest in these periods. 
Likewise, the decline in long-term interest rate divergences 
over much of the last decade can be attributed in large part 
to the general fall (and convergence) of national inflation 
rates during the same period.9

Furthermore, m ajor shifts in the alignm ent of interest 
rates across countries have usually been associated with 
substantial movements in exchange rates. A dramatic illus­
tration is the prolonged appreciation of the dollar accompa­
nying the rise in U.S. interest rates relative to rates abroad 
during the first half of the 1980s.

The persistence of real interest rate differentials, while 
more surprising to many observers, is also understandable 
in these terms. As normally measured, the real interest rate 
on a given country’s asset is effectively its return in terms of 
some aggregate of commodities produced or consumed in 
that country. The composition of these commodity aggre-

9 These conclusions are also broadly consistent with more direct evidence 
about the forces shaping domestic interest rates. This evidence 
suggests on the whole that while the influence of international factors has 
risen in some cases, traditional domestic macroeconomic factors remain 
the most important determinants. For example, although international 
factors may now have some modest influence, short-term interest rates 
still appear to be largely determined by variations in the domestic supply 
and demand for liquidity. See, for example, Radecki and Reinhart (1988). 
There are reasons to believe that international factors may have 
somewhat greater influence on long-term interest rates, but the evidence 
is limited.

gates typically varies across countries because of the inclu­
sion of nontraded goods and services and differences in 
production and consumption patterns. The belief that real 
interest rates should converge internationally is based on 
the presumption that returns to capital will ultimately be 
equalized and that purchasing power parity determ ines 
nominal exchange rates —  conditions that are likely to hold, 
if at all, only in the very long run. Over the medium term,

Table 1

Covered Interest 
Bonds
(Foreign minus U.S. Yield to Maturity) 

Average

for Government

Standard
Deviation

Germany
Japan
Switzerland

-70
-46

18

15
42
19

Notes: Table reports the difference between the domestic (ten- 
year) yield to maturity on the foreign bond and the yield in the 
same currency of a “swapped” U.S. ten-year Treasury bond. The 
differential combines the applicable interest rate swap rate for ten- 
year Treasuries (that is, from ten-year fixed payments into floating 
rate LIBOR payments in dollars) and the currency swap rate (from 
floating LIBOR payments in dollars into ten-year fixed payments in 
the relevant foreign currency).

All figures refer to averages for the period 1987-90.

.....Ill#

Chart 2

Covered interest Differentials
Domestic Three-Month Rates

Percent

Notes: Data are end-of-month. The three-month commercial paper rate is used for the United States. The foreign rates are three-month interbank 
rates whose dollar returns are covered in the three-month forward exchange rate.
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real exchange rates have varied nearly as much as nominal 
exchange rates. Long, variable, and persistent fluctuations 
in real interest rates are quite consistent with this pattern, 
as is the corresponding tendency for domestic real interest 
rates to be the primary source of nominal interest rate 
movements over similar intervals.10

Overall, therefore, actual experience is quite consistent 
with the conceptual arguments presented earlier in this 
article. Integration has had clear and dramatic effects, 
most noticeably on covered interest rate differentials. Inte­
gration has not, however, led to any appreciable conver­
gence of national interest rates, because of the combina­
tion of variable exchange rates and continued large 
disparities among nations’ macroeconomic conditions that 
has characterized the world economy for over twenty 
years. Indeed, the experience of the European Monetary 
System, which is summarized in the box, strongly sug­
gests that only when exchange rates are very nearly fixed 
and national macroeconomic policies are largely harmo­
nized is integration likely to lead to any genuine conver­
gence of national interest rates.

Uncovered interest parity?
While most investors and analysts have become quite 
accustomed to large and persistent divergences among 
national interest rates, there remains a very widespread 
belief that these differences tend to be offset by currency 
movements. Investing in one currency rather than another 
may yield higher or lower returns at certain times, but, 
according to this view, the returns should be equal on aver­
age over longer periods. Some tendency toward this 
“uncovered” interest parity is evident even when markets 
are isolated: countries with high inflation rates tend to have 
relatively high interest rates but also depreciating curren­
cies. Moreover, as noted in the first section, currency-asso­
ciated risks are likely to prevent uncovered returns from 
being fully equalized even with complete integration.

Nonetheless, it seems plausible to assume that uncov­
ered returns would be more closely aligned now that mar­
kets are substantially more integrated and investors more 
diversified internationally than they were in the 1960s or 
1970s. As we will see shortly, however, it is far from clear 
that this presumption is valid. Indeed, we will see that the

10 In most empirical models of the U.S. and other economies, fluctuations 
in real income, inflation, and other macroeconomic determinants of
credit market demands and supplies produce substantial variations in 
real interest rates. The corresponding international macroeconomic 
models — of the type first introduced by Dornbusch (1976) — view
variations in real interest differentials across countries as a major, if not 
dominant, source of real exchange rate fluctuations. In an empirical 
analysis of several large industrial countries, Howe and Pigott (1992) 
develop evidence suggesting that long-term real interest rates vary 
substantially and are influenced both by persistent factors, such as 
aggregate debt and returns to physical capital, and, in the medium- 
term, by changes in macroeconomic policies. There is some evidence 
(see Mishkin 1984) of long-run real interest rate convergence, however.

issues raised by empirical analyses in this area have 
proved to be (at least by comparison with those encoun­
tered in the last section) often complex and perplexing —  
as well as substantially unresolved.

Historical evidence on uncovered interest parity
The historical record of return differences across curren­
cies provides one very rough indication of the degree to 
which uncovered yields have converged under financial 
integration. Table 2 lists average ex post differential 
returns, expressed in dollars, of foreign relative to U.S. 
assets over five-year intervals for three types of instru­
ments, namely short-term (three-month) money market 
securities, longer term government bonds, and stocks.11 In 
principle, these differentials reflect the returns anticipated 
(ex ante) by investors as well as any errors made in fore­
casting future exchange rates and the assets’ prices. The 
differentials are often remarkably large. Indeed in certain 
periods they appear (even for short-term assets) to be of 
greater magnitude than the national interest rates them­
selves. The return disparities are also highly variable: in 
some periods, foreign assets strongly outperform their U.S. 
counterparts, while in other periods, they underperform 
them. (Partly as a consequence, average divergences over 
decade intervals, as well as the entire period, are generally 
smaller in magnitude than the five-year average.) And, of 
most relevance here, the differentials seem to show no ten­
dency to decline over time.12

While unexpected changes in currency and asset prices 
are undoubtedly responsible for some portion of the 
recorded divergences, a large and growing body of evidence 
strongly suggests that they cannot be the only explanation. 
If return differentials on comparable instruments result sim­
ply from random and unbiased forecast errors, they ought to 
vary randomly and average out to zero. Most evidence, 
though, indicates that the divergences are larger than is 
explainable by pure chance (that is, they are statistically sig­
nificant). Moreover, variations in return differentials appear 
to be systematic in the sense that they are at least partially 
predictable. Several studies have found, for example, that 
trading rules specifying when to invest or withdraw from one 
currency or another tend to yield significantly greater returns

11 All data are computed from monthly holding period returns. The bond 
return estimates are taken directly from Ibbotson and Siegal (1991) and 
are based on long-term interest rate figures from the International 
Monetary Fund’s International Financial Statistics. Note that the 
corresponding instruments are almost certainly not as comparable as 
those used for the data in Chart 1 and Table 1 (which generally are 
available only for a much shorter period). The stock returns are derived 
from aggregate stock price indexes and dividend-price ratios for the 
major exchanges in each country.

12 Return differentials during the 1980s as a whole are smaller than during 
the 1970s in slightly more than half the cases. More often than not, 
however, the divergences in the three-month instruments and the bonds 
recorded in the first half of the 1980s are greater than during either half 
of the preceding decade.
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Box: When exchange rate flexibility is limited
Because interest rates do diverge considerably when cur­
rencies are relatively free to vary, a natural question is, what 
happens when exchange rate flexibility is substantially lim­
ited? Some light is shed on this question by the experience 
of the members of the Exchange Rate Mechanism (ERM) of 
the European Monetary System (EMS).

Until last fall, about half of the members (Germany, 
France, Belgium, Denmark, Ireland, and the Netherlands) 
limited their exchange rate movements to a band of 2.25 
percent around the central parity; the remainder (Italy, 
Spain, Portugal, Greece, and for most of its period of partic­
ipation, the United Kingdom) adhered to 6 percent bands.* 
The central parities have been changed several times since 
the system’s inception in the late 1970s, although with 
somewhat decreasing frequency up to the fall of 1992. 
Moreover, capital controls among the members have been 
removed gradually over a number of years—as early as the 
mid-1970s in Germany and the United Kingdom but not until 
the latter 1980s in several other countries.

As Chart 3 shows, interest rates among the ERM coun­
tries have moved considerably closer, but only fairly 
recently. Except for the Netherlands, short-term interest 
rates did not achieve near-parity with Germany until about 
1990. Most effective barriers to financial flows among these 
markets were removed some years earlier, as indicated by 
the fact that gaps between domestic money and Eurocur­
rency rates were largely closed by 1986 for France, and well 
before that for Belgium and the Netherlands. Moreover, it 
was not until 1991, at the earliest, that any genuine align­
ment of longer term rates occurred (again except for the 
Netherlands, whose long rates have followed those of Ger­
many for much of the 1980s).

This sequence of developments suggests that it was not 
financial integration alone but rather the interaction of inte­
gration, the exchange rate regime, and the evolution of 
macroeconomic conditions that produced the gradual con­
vergence of ERM interest rates. Given the margin for 
exchange rate fluctuations within the system, substantial 
divergences in shorter term interest rates are consistent 
even with complete integration. For example, under the nar­
rower bands, three-month interest rates can differ by as 
much as 9 percentage points.* Even the larger divergences 
among European rates in the mid-1980s were well within 
such limits. The marked narrowing of the differentials in 
recent years is substantially the result of changes in mon-

* In addition, Austria, and more recently Sweden and Norway, have sought 
to closely tie their currencies to the German mark even though they are 
not formal members of the ERM.

* This figure corresponds to the annualized movement of a currency
across the full “width" of the permissible band. In practice, the maximum
possible interest differentials depend upon a currency’s position within
the band.

tary policy operating procedures: monetary authorities in 
France and several other countries have chosen to keep 
their official rates closely in line with those of Germany. This 
shift has been prompted by the planned European Monetary 
Union, but it is also reflective of the considerable conver­
gence in macroeconomic conditions, particularly inflation, 
that has occurred.5

5 For a useful recent analysis of interest rates in the ERM, see 
Mizrach (1993).
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B ox: W hen exchange rate fle x ib il ity  is  lim ite d  (Continued) 
Such macroeconomic harmonization has contributed 

even more to the convergence of longer term rates. In the 
ERM, gaps among long-term rates prim arily reflect 
prospects that the central parities will be maintained over 
the longer term, a virtually impossible feat unless inflation 
rates remain equalized. Thus the near-equality of Dutch and 
German long-term rates for most of the 1980s essentially 
stemmed from the very close alignment of their inflation per­
formances and policies. Also understandable in these terms 
is the relatively late convergence of French with German 
long-term interest rates: not until the end of the 1980s had 
France’s underlying inflation rate clearly fallen into line with 
that of Germany.

The record of the ERM thus indicates that under financial 
integration, national interest rates probably would have con­
verged had a completely fixed exchange rate system, 
including the harmonization of policies required to sustain it, 
been maintained. That same record also shows, however, 
that even modest departures from completely fixed rates 
can lead to very substantial interest rate divergences of a 
magnitude and variability barely distinguishable from those 
observed under floating exchange rates. The reason is that 
interest rates, particularly longer term rates, are very sensi­
tive to prospective disparities in economic conditions and 
policies. Thus an option to depart from completely fixed 
rates, however improbable or distant its exercise, may sus­
tain considerable interest rate divergence.

than simply holding a diversified portfolio of assets.13
Particularly remarkable in this respect is an apparent ten­

dency, first pointed out by Fama but since supported by 
other studies, for returns on shorter term assets to rise 
when the corresponding national interest rate differential 
increases.14 Thus, for example, when German national 
in terest rates rise relative to U.S. rates, realized dollar 
returns on m ark-denom inated assets typ ica lly  increase 
also. This pattern is clearly inconsistent with uncovered 
interest parity, which implies that an increased German- 
U.S. interest rate gap should be fully offset (again on aver­
age) by greater mark depreciation (or less appreciation).

Overall, the evidence indicates that financial integration 
has not led to convergence of asset returns expressed in a 
common currency. Indeed it is even unclear whether inte­
gration has produced any closer alignment of uncovered 
returns. Instead we find apparently sizable system atic 
uncovered differentials whose magnitude and sign appear 
to vary over time. To most observers, the most plausible 
explanation of these patterns is currency risk. We will see, 
however, that this explanation seems to be incomplete in 
important respects.

A matter of risk?
We noted earlier that otherwise identical assets denomi­
nated in different currencies are inevitably subject to differ­
ent risks unless their exchange rates are completely fixed. 
Typically when any asset has an uncertain return, its inter-

13 Prominent examples are Dooley and Shafer (1983), Sweeney (1986), 
and Levich and Thomas (1993). In general, the profits found under 
these rules easily exceed the transactions costs incurred (by a large 
investor) in their implementation.

14 See Fama (1985). Even more remarkable, the results suggest that a rise 
in national interest rates in favor of a country is associated with an 
appreciation of its currency (or a diminished rate of depreciation). More 
generally, Fama’s findings and related results imply that variations in 
national interest rates predominantly reflect changing risk premia.

est rate must incorporate a risk premium as compensation. 
From this perspective, systematic uncovered return diver­
gences are the natural result of risk factors specifica lly 
associated with currency denomination.

Currency risk is often viewed as sim ply re flective  of 
uncertainty about future exchange rates and in this respect 
quite d is tinct from risks more norm ally encountered in 
domestic markets. This view is misleading for at least two 
reasons. First, as we have seen, when exchange rates are 
variable, the determ inants of in terest rates, and hence 
domestic asset prices, are likely to be only imperfectly cor­
related across currencies. As our earlier example of the 
U.S. and German bonds indicated, instrum ents denom i­
nated in different currencies thus are subject to differing 
risks from fluctuations in their domestic price (price risk) in 
add ition  to the risks a ris ing  d irec tly  from  unexpected 
exchange rate movements.

Second, the factors underlying the risks associated with 
foreign currency assets are not fundam entally d ifferent 
from those determining risks on domestic instruments. Any 
investor holding U.S. bonds or Japanese bonds, for exam­
ple, has to consider the outlook for inflation, real growth, 
and other factors in those countries that contribute to fluctu­
ations in the bond’s domestic currency price. Moreover, 
exchange rate movements, at least in principle, are deter­
mined by differences across countries in very much the 
same set of underlying conditions. From this perspective, 
the overall size of currency risk premia largely reflects the 
extent to which the importance of these standard determ i­
nants differs among currencies — whether, for example, 
uncertainties about U.S. inflation are more or less im por­
tant to investors than uncertainties about inflation in other 
countries. Likewise, the risk premia are likely to change 
over time if and when the determ inants change. Thus, 
assessing relative currency risks involves considerations 
fairly sim ilar to those that have traditionally guided assess­
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ments of domestic instruments.
Risk premia generally should decline with international 

financ ia l in teg ra tion  because in tegra tion  a llow s much 
greater risk diversification than is normally available from 
holding domestic assets only. The scope for such diversifi­
cation is greatest when exchange rates vary simply to o ff­
set differences in national inflation rates. In that case the 
relative risks of assets denominated in different currencies 
would be the same fo r all investors regardless of the ir 
nationality (that is, whether returns are calculated in terms 
of U.S. or foreign consumption goods), and their portfolios 
would be very sim ilar in composition. In reality, purchasing 
power parity does not hold, except perhaps in the very long 
run, and the variability of real exchange rates does reduce 
the possib ilities fo r w orthw hile d ivers ifica tion by giving 
dom estic investors an e ffec tive  habita t pre ference fo r 
assets denominated in their own currency. That is, to a 
German investor (one who assesses returns in terms of 
German goods), dollar instruments appear to be substan­
tially more risky than a German mark asset, while the oppo­
site is the case fo r a U.S. investor. Nonetheless, even 
though real exchange rates have often been quite volatile, 
much evidence suggests that investors can significantly 
improve their tradeoff between risk and return by devoting a

significant portion of their holdings to foreign assets.15
Most standard frameworks for assessing risk also sug­

gest that currency-associated risk premia are likely to be 
fairly modest. In the most w idely used approach, the risk 
premium of any asset is proportional to its contribution to 
the fluctuations in the value of the market portfolio as a 
w h o le .16 From th is  pe rspective , cu rrency  flu c tua tions  
account for only a small fraction of the total risk facing a 
typical investor; unforeseen fluctuations in domestic asset 
prices, for example, generally are a much more important

15 Recent studies include Levich and Thomas (1993) and Tesar and 
Warner (1992). Real exchange rate variability is probably one important 
reason why the portfolios of even the most internationalized financial 
institutions are far from fully diversified.

16 The framework is known as the “capital asset pricing model," first 
developed by Sharpe (1964) and Lintner (1965). An individual asset’s 
risk premium in this framework is proximately determined not only by the 
asset’s own return volatility but also by its correlation with fluctuations in 
the other asset prices. Both are determined by the fundamental 
economic conditions prevailing during a given period and are subject to 
change over time. Many extensions of this approach have been 
developed, the most common of which bases asset risk premia on their 
contribution to the variability of consumption rather than the market 
portfolio's value.

Table 2

Foreign-U.S. Return Differentials in Dollars
(Annual Average Percentage Rates)

71-75 76-80 81-85 86-90 70-80 81-9(

Short rates
Canada 0.4 -2.4 -2.4 7.2 -1 .0 2.4
Germany 7.2 0.2 -7.0 6.9 3.6 -0.2
France 5.4 -0.1 -9.6 8.7 2.5 -0.7
United Kingdom -1.6 5.8 -11.7 10.3 2.1 -1.1
Italy — 11.3 17.8 -5.0 — 5.7
Japan 4.4 6.2 -4.9 4.6 -0 .2 -0.2

Equity1
Canada 0.5 6.0 -8.1 -5.0 3.2 -6.6
Germany — — 6.6 1.9 -6.6 4.2
France 4.6 0 -1.5 9.0 2.8 3.6
United Kingdom -1.2 9.8 -1.2 5.8 3.8 2.2
Italy -11.8 -7.3 -1.1 -1 .2 -10.9 -1.2
Japan 12.6 5.4 4.6 6.7 10.5 5.7

Bonds*
Canada -1.8 1.0 -3.7 1.2 -0.4 -1.0
Germany 10.1 11.0 -9.7 3.2 10.6 -3.3
France 5.7 2.3 -10.0 7.9 4.0 -1.1
United Kingdom -6.2 17.4 -10.3 4.6 5.6 -2.9
Italy -3.4 -0.8 -6.8 12.6 -2.1 2.9
Japan 3.3 14.9 -4.8 0.6 9.1 -2.1

Note: Reported values represent the difference between foreign and U.S. average monthly returns, including reinvested earnings, expressed at 
an annual rate.

t  The 1970s periods are 1970-75, 1976-80, and 1970-80.

4: Figures are taken from Ibbotson and Siegal (1990).
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source. This point is illustrated in Table 3, which lists esti­
mates of the average (ex ante) differential between foreign 
currency and U.S. dollar-denominated bonds predicted for 
the period 1978-91 on this basis.17 The differential returns 
seem relatively modest in magnitude — between 1/4 and 
slightly more than 1/2 of 1 percentage point.18

Limitations of the risk explanation
These estimates suggest that currency-associated risk pre­
mia based on economic fundamentals provide a plausible 
explanation of why systematic return differentials exist and 
why they might vary over time. At the same time, however, 
empirical analyses based on risk considerations have not 
accounted satisfactorily for key aspects of observed return 
differentials. The main problem is that even after the influ­
ence of random  fo recas t e rrors is taken in to account,

17 The model for these estimates extends the standard capital asset 
pricing model to an international context and allows for the effects of 
real exchange rate variability and differing investor consumption 
preferences; see Lewis (1988). The estimates are derived from the 
variances and correlations of (real) bond returns and exchange rates for 
the period. Figures for different intervals will generally differ from those 
in the table because of the differences in the distribution of the asset 
returns. The framework used here is essentially the same as that used in 
Hung, Pigott, and Rodrigues (1989) to estimate the potential effects of 
the accumulation of U.S. debt to foreign countries.

18 By comparison, since the 1920s, the annual returns on U.S. common 
stocks have exceeded the yield on U.S. Treasury bills by an average of
6 percentage points, while government bond yields have averaged 
about 1 percentage point over the bill return (see Ibbotson 1992). 
Nevertheless, differential returns are highly variable, even across 
decades. The return differentials for short-term assets implied by this 
analysis are even smaller than those shown in Table 3 since short-term 
assets are largely free of price risk.

Table 3
Hypothetical Differential Currency Risk Premia 
for Bonds
(Ex ante Return Differential for Foreign Relative to U.S. 
Government Bonds)

Basis
Points

Canada -24
Germany -60
France -24
United Kingdom -24
Japan 24

Notes: Figures refer to the annualized differential ex ante yield of a 
representative foreign government bond over a U.S. counterpart. 
The estimates are averages for 1986-91 calculated from monthly 
realized returns on a portfolio of bonds from seven industrial coun­
tries (the above plus Belgium). The estimates are calibrated so 
that the ex ante return on the aggregate (world) bond portfolio cor­
responding to these figures is about 150 points above the U.S. 
Treasury bill yield. For details of the model used for these calcula­
tions, see Lewis (1988).

observed ex post return differentials (such as those shown 
in Table 1) seem to be too large as well as too variable to 
be explainable simply in terms of risk factors —  at least as 
they are understood by standard risk assessment fram e­
works of the type used for the figures in Table 3 .19 Further­
more, empirical studies generally have had little success in 
explaining observed uncovered return differences in terms 
of the fundamental economic factors thought to determine 
asset risks.20

The shortcomings of such approaches have led a num­
ber of analysts to consider an alternative possibility, men­
tioned earlier: ex post return differentials among currencies 
m ay re fle c t sys te m a tic  e rro rs  in m arke t fo re ca s ts  of 
exchange rates and domestic asset prices, and not simply 
(or even primarily) risk. Such errors could lead to system ­
atic divergences in ex post returns even if the ex ante 
returns expected by investors were equalized (that is, risk 
premia were negligible). Although usually ruled out in fo r­
mal econom ic ana lyses , w hich ty p ic a lly  assum e tha t 
expectations are rational and therefore unbiased, the view 
that expectations are biased is not implausible. Studies of 
survey data on the forecasts of market participants and 
analysts indicate that forecasts are generally biased, often 
substantially so.21

Market survey data do not, however, support the notion 
that expectations biases are the main reason for the large 
systematic return differentials observed across countries. If 
such biases were the reason, we would expect that antic i­
pated (ex ante) returns on comparable assets calculated 
using survey data as a measure of expected exchange rate 
changes would be fairly small. In fact, as illustrated in Chart 
3, this does not seem to be the case. The chart shows the 
expected return differential, expressed in dollars, between 
U.S. and foreign three-month Eurocurrency deposits. The 
d ifferentia ls are calculated by subtracting the expected 
change in the relevant exchange rate, taken from a prom i­
nent survey of m arket forecasts, from the U .S .-foreign

19 Indeed, the Fama evidence cited earlier implies that risk premia, if 
viewed as the sole source of observed uncovered return differentials, 
are the dominant contributor to fluctuations in national short-term 
interest rates. This implication is both remarkable and implausible; it is 
hard to see why the normal determinants of domestic interest rates 
should be so strongly associated with risk.

20 Generally, empirical applications of capital asset pricing models 
(including consumption-based versions) have not been able to explain 
observed return differentials either domestically or internationally, and 
their underlying assumptions are quite often statistically rejected. See, 
for example, Engle and Rodrigues (1989) and Lewis (1990). Moreover, 
research to identify the underlying economic determinants of asset 
price volatility, asset risks, and risk premia has barely begun.

21 Frankel and Froot (1989, 1990) and numerous subsequent papers have 
demonstrated considerable biases in market forecasts of exchange 
rates as measured by surveys. Forecasts over near-term horizons tend 
to draw heavily on recent experience. Earlier studies have shown a 
similar pattern in surveys of expected inflation.
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interest rate d ifferentia l.22 The return differences, which 
can be viewed as the risk premium between the dollar and 
foreign currency assets that market investors expect to 
receive, appear to be quite substantial, indeed comparable 
in magnitude and variability to the historical return differen­
tials shown in Table 1. In short, the survey data (assuming 
they reasonably represent expectations) seem to confirm 
the impression from the ex post return data that investors 
believe that substantial currency-associated risk premia 
exist. But the question raised earlier remains: Why are 
these apparent risk premia so large compared with those 
predicted by standard theoretical frameworks?23

O verall, therefore, uncerta in ties remain about d iffe r­
ences in uncovered returns among assets denominated in 
alternative currencies as well as the effects that financial 
integration has had on these differences. Significant and 
variable common-currency return divergences apparently 
have persisted, but we cannot say to what degree currency 
risk factors or market expectations are responsible, individ­
ually or collectively, much less what the basic economic 
determinants of the divergences are.

Before closing, however, we note that these uncertainties 
are not peculiar to international comparisons or foreign 
exchange markets. Systematic divergences among returns 
on bonds, stocks, and indeed a wide range of assets have 
long been observed in domestic markets in the United States 
as well as abroad.24 Attempts to attribute these divergences 
to risk or other factors have likewise met with only limited 
success. As here, these divergences have suggested to 
many analysts that the determ ination of asset risks and 
expectations may be much more complex, and financial 
markets much less “efficient,” than was previously thought.

22 The premia shown are calculated as the difference between the three- 
month U.S. and foreign interest rates for the date of the survey, less the 
(consensus) expected dollar depreciation over the next three months. 
The survey data are from Consensus Forecasts, various issues.

23 An alternative possibility is that deviations from uncovered interest parity 
reflect market expectations about discrete events, such as major policy 
shifts, that occur only infrequently but have large impacts on asset 
prices if they materialize. (See, for example, Evans and Lewis 1992.)
The situation of the Mexican peso during the 1980s is often cited as an 
example. Mexican rates were substantially above those for some time in 
large part because of market perceptions that a devaluation was 
inevitable. Thus, for a substantial interval before the actual devaluation, 
dollar returns on peso-denominated instruments were consistently 
higher than the returns on comparable U.S. alternatives. Deviations from 
uncovered interest parity seem so pervasive, however, that such factors 
could only be responsible in fairly isolated instances.

24 A provocative analysis by Cutler, Poterba, and Summers (1990) reveals 
several stylized facts common to a wide range of asset markets, 
including those for foreign exchange and those for art and other 
collectibles. These facts are 1) systematic persistence of excess returns 
over the near term, 2) some tendency for those returns to be reversed 
(“mean reversion”) over longer periods, and 3) a tendency for actual 
asset prices and returns to converge over the long run with the values 
predicted by economic fundamentals (according to some model). The 
latter two tendencies, however, appear to be considerably weaker than 
the first.

Quite possibly, complexities of this sort may be more impor­
tant in international financial markets, given their shorter his­
tory and more limited experience relative to domestic finan­
cial markets, but they probably are not unique.

Conclusions
There can be little doubt that financial markets across the

Chart 4
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world have become highly interdependent. News about 
conditions in one country’s markets typically has repercus­
sions in foreign exchange markets and nearly as often in 
the domestic money, bond, and equity markets of the coun­
try’s partners. So rapidly do these reactions among mar­
kets occur that an observer of their daily movements might 
easily conclude that domestic and foreign interest rates are 
directly and very closely linked.

We have seen that financial integration has indeed had 
important and tangible effects on international interest rate 
relations. Most obviously, integration has nearly eliminated 
covered interest differentials among the major markets of 
the industrial countries.

But we have also seen that, largely because of the exis­
tence of multiple currencies with changeable relative va l­
ues, the effects of integration on the international economy 
are much less straightforward than they are within any sin­
gle country. In the international environment, there are sev­
eral distinct relations among interest rates that are jointly 
determ ined by the currency regime, market perceptions 
about currency fluctuations, and countries’ macroeconomic 
conditions. Localized fluctuations in credit demands or sup­
plies that would be transm itted directly across markets 
within a single country are, in the international economy, 
more often than not subs tan tia lly  absorbed in fo re ign

exchange markets. Thus in principle— and as the evidence 
reviewed here strongly suggests, in practice— financial 
integration need have little if any impact on divergences 
among national in terest rates, except where exchange 
rates are fixed or very nearly so.

Financial integration has also led to considerable interna­
tional d iversification of financial holdings. It thus seems 
plausible to expect that national interest rate differentials 
would tend to be offset by exchange rate changes, so that 
average returns on comparable assets would be substan­
tially if not completely equalized when expressed in a com­
mon cu rre n cy . In fa c t, how ever, re tu rn  d iffe re n tia ls  
recorded over the last two decades appear to have been 
sizable and systematic. Little is yet known about the exact 
nature of these differentials or how they are determined: in 
particular, they seem to be too large and variable to be 
explainable purely in terms of risk considerations —  at least 
as they are presently understood. These findings raise 
questions about the formation of investors’ expectations 
and the assessment of risk quite sim ilar to those encoun­
tered in analyses of the term structure of interest rates or 
the pricing of equities. Thus the issues posed by the inter­
national integration of financial markets, while new in cer­
tain respects, are in others quite familiar.

References

Akhtar, M.A., and Kenneth Weiller. “Developments in Inter­
national Capital Mobility: A Perspective on the Underlying 
Forces and Empirical Literature.” In Research Papers on 
International Integration of Financial Markets and U.S. Mon­
etary Policy. Federal Reserve Bank of New York, December
1987.

Bank for International Settlements. International Interest 
Rate Linkages and Monetary Policy. Spring Economists’ 
Meeting, March 1989.

Benzie, Richard. “The Development of the International 
Bond Market.” BIS Economic Papers, no. 32, January 1992.

Caramazza, Francesco, Kevin Clinton, Agathe Cot6, and 
David Longworth. International Capital Mobility and Asset 
Substitutability: Some Theory and Evidence on Recent 
Structural Changes. Bank of Canada, Technical Report no. 
44,1986.

Cutler, David, James Poterba, and Lawrence Summers. 
“Speculative Dynamics.” National Bureau of Economic 
Research, Working Paper no. 3242, January 1990.

Davis, E. P. “Financial Market Activity of Life Insurance 
Companies and Pension Funds.” BIS Economic Papers, no. 
21,1988.

__________ . “International Diversification of Institutional
Investors.” Bank of England, Discussion Paper no. 44, Sep­
tember 1991.

Dooley, Michael, and Jeffrey Shafer. “Analysis of Short-Run 
Exchange Rate Behavior: March 1973-November 1981.” In 
D. Bigman and T. Taya, eds., Exchange Rate and Trade 
Instability. Ballinger, 1983.

Dornbusch, Rudiger. “Expectations and Exchange Rate 
Dynamics.” Journal of Political Economy, August 1976.

Engle, Charles, and Anthony Rodrigues. “Tests of Interna­
tional CAPM with Time-varying Covariances.” Journal of 
Applied Econometrics, vol. 4 (1989).

Evans, Martin D., and Karen Lewis. “Peso Problems and 
Heterogenous Trading: Evidence from Excess Returns in 
Foreign and Euromarkets.” National Bureau of Economic 
Research, Working Paper no. 4003,1992.

36 FRBNY Quarterly Review/W inter 1993-94Digitized for FRASER 
http://fraser.stlouisfed.org/ 
Federal Reserve Bank of St. Louis

Winter 1993



Fama, Eugene. “Forward and Spot Exchange Rates.” Jour­
nal of Monetary Economics, vol. 14(1984).

Frankel, Jeffrey, and Kenneth Froot. “Forward Discount 
Bias: Is It An Exchange Risk Premium?” Quarterly Journal 
of Economics vol 104(1989

__________ . “Exchange Rate Forecasting Techniques,
Survey Data, and Implications for the Foreign Exchange 
Market.” International Monetary Fund, Working Paper no. 
90/43, May 1990.

Frankel, Jeffrey. “Quantifying International Capital Mobility 
in the 1980s.” National Bureau of Economic Research, 
Working Paper no. 2956,1990.

__________. “International Capital Flows and Domestic
Economic Policies.” In Martin Feldstein, ed., The United 
States in the World Economy. University of Chicago Press,
1988.

__________ . “International Financial Integration, Relations
among Interest Rates, and Exchange Rates and Monetary 
Indicators.” In Charles Pigott, ed., International Financial 
Integration and U.S. Monetary Policy. Proceedings of a Fed­
eral Reserve Bank of New York colloquium, October 1989.

Howe, Howard, and Charles Pigott. “Determinants of Long- 
Term Interest Rates: An Empirical Study of Several Indus­
trial Countries.” Federal Reserve Bank of New York Quar­
terly Review, Winter 1991-92.

Hung, Juann, Charles Pigott, and Anthony Rodrigues. 
“Financial Implications of the U.S. External Deficit.” Federal 
Reserve Bank of New York Quarterly Review, Winter-Spring
1989.

Ibbotson Associates. Stocks, Bonds, Bills and Inflation: 
Market Results for 1926-91. Yearbook, 1992.

Ibbotson, Roger G., and Laurence B. Siegal. "The World 
Bond Market: Market Values, Yields and Returns.” Journal 
of Fixed Income Research, vol. 1 (1991).

Kasman, Bruce, and Charles Pigott. “Interest Rate Diver­
gences among the Major Industrial Nations.” Federal 
Reserve Bank of New York Quarterly Review, Fall 1988.

Levich, Richard, and Lee Thomas. “Internationally Diversi­
fied Bond Portfolios: The Merits of Active Currency Risk 
Management.” National Bureau of Economic Research, 
Working Paper no. 4340, April 1993.

Lewis, Karen. “Inflation Risk and Asset Market Distur­
bances: The Mean-Variance Model Revisited.” Journal of 
International Money and Finance, September 1988.

Lintner, John. “Security Prices, Risk, and Maximal Gains 
from Diversification.” Journal of Finance, vol. 20 (1964).

Mishkin, Frederic. “Are Real Interest Rates Equal Across 
Countries: An Empirical Investigation of International Parity 
Conditions.” Journal of Finance, vol. 39 (1984).

Mizrach, Bruce. “The ERM since Basle-Nyborg.” Federal 
Reserve Bank of New York, unpublished paper, June 1993.

Popper, Helen. “ International Capital Mobility: Direct Evi­
dence from Long-Term Currency Swaps.” Board of Gover­
nors of the Federal Reserve System, International Finance 
Discussion Papers, no. 382, June 1990.

Radecki, Larry, and Vincent Reinhart. “The Globalization of 
Financial Markets and the Effectiveness of Monetary Policy 
Instruments.” Federal Reserve Bank of New York Quarterly 
Review, Fall 1988.

Sharpe, William F., “Capital Asset Prices: A Theory of Mar­
ket Equilibrium under Conditions of Risk.” Journal of 
Finance, vol. 19 (1964).

Sweeney, Richard J. “Beating the Foreign Exchange Mar­
ket.” Journal of Finance, March 1986.

Tesar, Linda, and Ingrid Warner. “Home Bias and the Glob­
alization of Securities Markets.” National Bureau of Eco­
nomic Research, Working Paper no. 4218, November 1992.

FRBNY Quarterly Review/ Winter 1993-94 37Digitized for FRASER 
http://fraser.stlouisfed.org/ 
Federal Reserve Bank of St. Louis

Winter 1993


