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Abstract

The paper analyses the heterogeneity in the link between macroeconomic
fundamentals and exchange rates. For a set of important US-specific economic
shocks, it shows that such shocks have exerted a remarkably heterogeneous
effect on global exchange rate configurations over the past 25 years. Despite
a significant decline over time, this heterogeneity remains high as primarily
currencies of a few industrialized countries provide the largest contribution to
the adjustment of the effective US dollar exchange rate. The paper finds that
this heterogeneity is not only due to policy choices of inflexible exchange rate
regimes, but to an important extent due to market forces, in particular business
cycle synchronization and the degree of financial integration — foremost in
portfolio investment — but not to trade. The findings have implications for a
potential unwinding of global imbalances and future exchange rate adjustment,
as well as for monetary policy choices in emerging market economies.

JEL No.: F31; F4; G1.

Keywords: Exchange rate; US dollar; cross-rates; shocks; heterogeneity;
global distribution; transmission channels.
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Non-technical summary

The debate about global current account imbalances continues to have a tight
grip on the academic and policy work in the area of international macroeconomics
and finance. Although there is substantial disagreement about from which side of
the globe the larger part of the adjustment will need to come — the countries with
trade surpluses or those with deficits — there appears to be a widespread view that
a reduction in the large current account dispersion across economies will require
significant changes in the global configuration of exchange rates. In particular, it has
widely been argued that a significant US dollar depreciation will be an inevitable
part of the adjustment process.

How may such a US dollar adjustment occur concretely? The answer is highly
uncertain, in particular as many of the major current account surplus countries — in
Emerging Asia, foremost China, and the oil-exporting countries — continue to have
fixed exchange rate regimes vis-a-vis the US dollar and show no sign of fundamentally
altering this policy choice in the foreseeable future. What will an adjustment there-
fore imply for those exchange rates that are flexible; will they have to adjust more or
the US dollar change less overall? In short, a key question is what global exchange
rate configurations will be in a world in which global current account imbalances are
adjusting.

The paper analyses empirically how US macroeconomic and monetary policy
shocks have affected global exchange rate configurations among 64 currencies histor-
ically over the past 25 years; and what channels may account for the heterogeneity in
the response pattern to such US shocks. It argues that taking such a cross-sectional
view provides an important complementary perspective to the usual time-series ap-
proaches because it underlines that relevant fundamentals are correlated highly un-
evenly across countries. Thus a given shock has fundamentally different effects on
bilateral versus effective exchange rates. Moreover, a cross-sectional analysis sheds
light on the role of "global" economic fundamentals, such as real and financial link-
ages, for the determination of bilateral exchange rates as well as cross-rates.

Two key elements constitute the paper’s intended contribution. First, the em-
pirical results show that there is a remarkably high degree of heterogeneity in the
effects of US macroeconomic shocks on currencies, with important implications for
cross-rates and thus effective exchange rate movements. This result holds also when
analyzing only de facto flexible currencies. For instance, the Canadian dollar and
the Mexican peso are found to be largely unresponsive to US shocks, while the euro
and the Swiss franc are among the currencies most affected by US shocks.

The second main point of the paper relates to the determinants of this heterogene-
ity and of the channels through which US shocks are transmitted to exchange rates.
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The empirical findings of the paper indicate that it is in particular the finance chan-
nel and also the similarity in the business cycle, but not the trade channel through
which US shocks are transmitted to exchange rates. In particular, countries which
hold internationally a relatively large size of portfolio investment over GDP, both in
equity and debt securities, see their exchange rates react significantly more strongly
to US shocks than those with little financial exposure.

What the findings of the paper suggest is that under very different degrees of
financial integration and also if today’s fixed exchange rates, foremost in Emerging
Asia and among oil-exporting countries, remain inflexible for the foreseeable future,
a US-led adjustment could have highly asymmetric effects on global exchange rate
configurations. As a counter-argument, it may also imply that an exchange rate ad-
justment may do little to existing current account imbalances when half of US trade
and two thirds of the US deficit are with countries that have inflexible exchange
rate regimes or are not highly integrated financially. The empirical results of the
paper also imply that currency flexibility is a necessary but not sufficient condition
for countries to contribute to an adjustment of global exchange rate configurations.
Exchange rates are responsive to foreign shocks only to the extent that market mech-
anisms are in place that enable a transmission, in particular well-developed financial
markets and financial integration with global markets.
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1 Introduction

The debate about global current account imbalances continues to have a tight grip
on the academic and policy work in the area of international macroeconomics and
finance. Although there is substantial disagreement about from which side of the
globe the larger part of the adjustment will need to come — the countries with trade
surpluses or those with deficits — there appears to be a widespread view that a reduc-
tion in the large current account dispersion across economies will require significant
changes in the global configuration of exchange rates. In particular, it has widely
been argued that a significant US dollar depreciation will be an inevitable part of
the adjustment process (e.g. Obstfeld and Rogoff 2005; Blanchard, Giavazzi and Sa
2005; Krugman 2006).

How may such a US dollar adjustment occur concretely? The answer is highly
uncertain, in particular as many of the major current account surplus countries —
in Emerging Asia, foremost China, and the oil-exporting countries — continue to
have inflexible exchange rate regimes vis-a-vis the US dollar and show no sign of
fundamentally altering this policy choice in the foreseeable future. What will an
adjustment therefore imply for those exchange rates that are flexible; will they have
to adjust more or the US dollar change less overall? In short, a key question is what
global exchange rate configurations will be in a world in which global current account
imbalances are adjusting.

The paper analyses empirically how US macroeconomic and monetary policy
shocks have affected global exchange rate configurations among 64 currencies histor-
ically over the past 25 years; and what channels may account for the heterogeneity
in the response pattern to such US shocks. Why is it important to focus on this
heterogeneity? The paper argues that taking such a cross-sectional view provides
an important complementary perspective to the usual time-series approaches be-
cause it underlines that relevant fundamentals are correlated highly unevenly across
countries. Thus a given shock has fundamentally different effects on bilateral versus
effective exchange rates. Moreover, a cross-sectional analysis sheds light on the role
of "global" economic fundamentals, such as real and financial linkages, for the deter-
mination of bilateral exchange rates as well as cross-rates. The paper takes a finance
approach, in the vein of the work of Andersen et al. (2003), to achieve identification
of macroeconomic and monetary policy shocks that are truly exogenous and specific
to the US economy. Yet it adopts a macro approach for analyzing the determinants
of this cross-sectional heterogeneity; in particular the role of trade versus financial
integration, as well as the role of the business cycle synchronization.!

!By analysing the underlying factors of the responsiveness of exchange rates to fundamentals,
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Two key elements constitute the paper’s intended contribution. First, the em-
pirical results show that there is a remarkably high degree of heterogeneity in the
effects of US macroeconomic shocks on currencies, with important implications for
cross-rates and thus effective exchange rate movements. This result holds also when
analyzing only de facto flexible currencies. For instance, the Canadian dollar and the
Mexican peso are found to be unresponsive or appreciate only slightly against the US
dollar in response to negative US macroeconomic shocks, but depreciate substantially
overall in effective terms due to the much larger appreciation of other industrialized
countries’ currencies vis-a-vis the US dollar.

By contrast, the euro and the Swiss franc are among the currencies most affected
by US shocks. In fact, their reaction in effective terms to US shocks are higher even
than that of the effective US dollar exchange rate. As a rule of thumb, the findings
indicate that a negative US shock that depreciates the US dollar by 1% in effective
terms induces, on average, an effective appreciation of the euro by 1.2%. Thus the
analysis sheds light on the reaction of cross-rates to US shocks, and more generally
how individual effective exchange rates react in contrast to bilateral rates.

Moreover, the paper attempts to quantify the contributions of individual exchange
rates to changes in the US dollar nominal effective exchange rate (NEER). Currencies
of industrialized countries generally have contributed more to the adjustment of the
US dollar NEER than their weights in the NEER basket, while emerging market
(EME) currencies mostly contribute substantially less. Interestingly, movements in
the US dollar-euro are not only the largest contributor to the adjustment of the
effective US dollar exchange rate, but the contribution of the euro has increased
since the late 1990s.

The second main point of the paper relates to the determinants of this hetero-
geneity and of the channels through which US shocks are transmitted to exchange
rates. A first candidate is trade: higher bilateral trade with the United States may
imply that e.g. a negative demand shock in the US affects close trading partners in a
similar way, thus having little impact on the bilateral exchange rate. However, trade
interdependence could also work in the opposite direction: a negative US shock that
reflects a shift in competitiveness or relative supply may benefit those that trade
intensely with the United States; hence leading to a US dollar depreciation against
these currencies. The effect of US shocks should thus depend on the nature of the
shocks. A related channel is that of business cycle interdependence. A US shock
may, ceteris paribus, have a weaker effect on bilateral exchange rates of economies
with a high degree of business cycle comovements with the US.

the present paper draws on the important conceptual work by Hau and Rey (2006), Lane and
Milesi-Ferretti (2003, 2005), and Tille (2003).
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As an alternative channel, the paper investigates the role of the finance channel.
The possibility of portfolio diversification and rebalancing by investors implies that
asset prices in countries with a high degree of financial integration and openness
may be affected relatively more by US shocks. For instance, a slowdown of the US
economy that is associated with lower expected asset returns may induce a portfolio
reallocation towards those assets that are a relatively close substitute for US assets,
in turn inducing a shift in the nominal exchange rate of the two countries.

The empirical findings of the paper indicate that it is in particular the finance
channel and also the similarity in the business cycle, but not the trade channel
through which US shocks are transmitted to exchange rates. In particular, countries
which hold internationally a relatively large size of portfolio investment over GDP,
both in equity and debt securities, see their exchange rates react significantly more
strongly to US shocks than those with little financial exposure. Other types of
financial assets, such as FDI and bank loans, are found to exert no significant effect
on the transmission process. Overall, these findings suggest that the large response of
currencies, such as the euro, to US shocks stems from their economies’ high degree of
financial exposure. The transmission is unrelated to trade, either the trade balance
or the trade intensity.

There are no studies to date that systematically analyze the link between eco-
nomic fundamentals and exchange rates from a cross-sectional perspective. The
paper is related to a few studies that investigate similar issues, in particular the
work by Forbes and Chinn (2004). Using a factor model, they find that both trade
and financial linkages are important to explain the cross-country comovements of
equity returns. More recently, Hausman and Wongswan (2006), Wongswan (2006)
and Ehrmann and Fratzscher (2006) analyze the transmission of US monetary policy
shocks primarily to equity markets, though the first also includes other asset prices
such as exchange rates and interest rates. Finally, Warnock (2006) investigates how
a US dollar adjustment may affect the value of cross-border assets for a broad set of
countries, underlining in particular the large exposure of European countries.

The paper is also linked conceptually to two important strands of the recent lit-
erature on exchange rate economies. First, it is linked to the recent strand of the
literature that analyses the exchange rate from the perspective of an asset price,
which prices in all available information and reflects the present discounted value of
expected future fundamentals (Engel, Mark and West 2007). From such a perspec-
tive, an exchange rate may be indistinguishable from a random walk, and changes
in currency values reflect changes to expectations about future fundamentals (Engel
and West 2006). A second, related recent literature has concentrated on Taylor-rule
fundamentals, starting from the observation that exchange rates tend to be part
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of the objective function of central banks (Clarida, Gali and Gertler 1998), and in
turn exchange rates are influenced by expectations of inflation, output and the en-
dogenous reaction of monetary policy.? The present paper is linked to these strands
as it adopts precisely this approach by focusing on changes to expectations about
fundamentals and their impact on exchange rates.

Several limitations and caveats should be stressed at the outset. The paper
takes a US perspective, analyzing only US shocks while ignoring many other factors
that obviously influence exchange rates. Importantly, the objective is not to explain
overall exchange rate movements of the past, but merely to analyze the cross-sectional
effect of specific shocks — i.e. shocks that can be identified cleanly through the
empirical approach used. Therefore, the paper does not rule out nor say anything
about other sources of exchange rate changes.

The findings of the paper have implications for the above-mentioned debate on
the adjustment of global current account imbalances as understanding how US shocks
have affected exchange rates in the past should help us gauge how they may do so in
the future. The empirical results of the paper also have implications for the choice
of exchange rate regimes and for the conduct of monetary policy, in particular for
EMEs that are still in the process of developing financial markets and integrating
globally.

The paper is organized as follows. Section 2 presents the data and gives some styl-
ized facts on exchange rates and trade and financial integration. Section 3 provides
the benchmark results for the transmission of US shocks to exchange rates. Time
variations and relative contributions of individual exchange rates to the adjustment
of the US dollar effective exchange rate are provided in section 4. Section 5 then
investigates the transmission channels, in particular the role of monetary policy and
of trade versus financial integration. Conclusions and a discussion of implications
follow in section 6.

2Some features of exchange rate behavior, such as the level persistence and volatility, can to
some extent be accounted for by such Taylor-rule models (Engel and West 2005), in particular when
allowing for learning by agents (Mark 2005). Moreover, Clarida and Waldman (2007) argue that
expectations of an endogenous reaction of monetary policy to shocks influence the link between
fundamentals and exchange rates, while Goldberg and Klein (2006) and Giirkaynak, Sack and
Swanson (2005) emphasize the role of the precise objective function and the degree of credibility
of central banks. Finally, also the microstructure work on exchange rates makes a related point in
that exchange rates are closely linked to order flow, which in turn has been found to be connected
to economic fundamentals (Evans and Lyons 2002 and 2005, Dominguez 2003).
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2 Data

Three types of data are needed for the empirical analysis, which are discussed in
this section: US macroeconomic and monetary policy shocks; bilateral and effective
exchange rates of the US dollar, and the measures of trade and financial integration.

2.1 Macroeconomic and monetary policy shocks

The empirical analysis is conducted using exchange rate returns and shocks at a
daily frequency for the period of January 1980 to June 2006. The key difficulty of
measuring the effect of macroeconomic shocks is to ensure that such shocks are truly
exogenous. For this purpose, the paper follows the example of Andersen et al. (2003)
and Ehrmann and Fratzscher (2005b) and uses the news of US macroeconomic and
monetary policy announcements. A shock is defined as the difference between the
actual figure of a macroeconomic announcement and the market expectations prior
to its release. Table 1 provides summary statistics for the 13 variables, including the
variables’ means and standard deviations.

As to the specific sources, US monetary policy shocks stem from Giirkaynak, Sack
and Swanson (2005) and are the changes of the Fed funds futures in the 30-minute
window around FOMC announcements. Table 1 shows that there are 177 policy
surprises in the sample, with the mean surprises being 5.7 basis points. Some policy
announcements have been excluded from the sample, in particular those related to
the 11 September 2001 event.

Macroeconomic releases are sourced from S&P and Bloomberg, while the expec-
tations of these releases come from Money Market Services (MMS) International and
Bloomberg. Most of these releases are monthly in frequency, with the exception of
quarterly advance GDP announcements and monetary policy announcements which
nowadays usually occur 8 times per year. Some of the macroeconomic series go back
to 1980, others begin slightly later, while the monetary policy variable starts only in
1990. The quality of the survey data is high, with expectations having been shown
in the literature to be largely unbiased and efficient.

Table 1 shows that many of the variables are measured in different units. Instead
of normalizing each variable’s surprises by its standard deviation — which allows a
better comparison in the coefficient estimates across variables — US shocks are not
normalized in this way in the benchmark specification so that the size of coefficients
can be interpreted in a meaningful way.
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2.2 Trade versus finance and the US dollar

The exchange rate data are daily percentage returns for 64 bilateral exchange rates.
For most of these currencies daily data exists going back to 1980, though in particular
for some countries with hyperinflation in the 1980s, the series start at a later date.
Moreover, for the euro its synthetic exchange rate is used prior to 1999.

Movements in the nominal effective exchange rate (NEER), i.e. a weighted av-
erage across bilateral exchange rate changes, are a useful summary measure of the
overall adjustment of a currency and the competitiveness of an economy. The US
dollar NEER comes from the Federal Reserve and is based on annual trade weights
for the 26 main trading partners of the US reaching back to 1973; NEERs for other
currencies stem from the BIS.?

Trade integration is measured through bilateral trade stemming from the IMF’s
Direction of Trade, using both the overall intensity of trade as well as the bilateral
trade balance. Various proxies are used to measure financial integration, in particular
reflecting the different types of capital (portfolio investment, FDI and other invest-
ment /bank loans). Financial integration based on portfolio investment comes from
the Coordinated Portfolio Investment Survey (CPIS) of the IMF and is defined as
the sum of bilateral portfolio investment (equity plus debt) assets and liabilities over
total US external portfolio investment assets and liabilities. There are several caveats
and a number of papers have discussed the difficulties and drawbacks of the CPIS
data in detail (e.g. Lane and Milesi-Ferretti 2003, Daude and Fratzscher 2006). One
shortcoming is that the CPIS has only a limited time series, providing annual data
for 2001-2004, and a smaller country sample for 1997. Moreover, financial centres
are often very important as counterparts so that the true source or destination for
a significant share of global portfolio investment cannot be determined. The CPIS
data also excludes some important countries, such as China and Taiwan, and focuses
primarily on private portfolio investment. Nevertheless, this source offers the best
available bilateral portfolio investment data for a broader cross-section of countries.

Similar to portfolio investment, also financial integration through FDI and other
investment /loans may matter for the transmission of US shocks. For FDI, UNCTAD
data on bilateral FDI stocks between the US and partner countries is used. The
UNCTAD data has annual data in US dollars for around 90 reporting countries

3Note that using real effective exchange rates, though preferable from a macro perspective of
changes to countries’ competitiveness, does not make any meaningful difference for the empirical
findings, given the daily frequency of the analysis. Moreover, the analysis of the paper has also
been conducted using finance-weighted NEERs, with the weights based on portfolio investment
stemming from the Coordinated Portfolio Investment Survey (CPIS) of the IMF. These results are
not shown here for reasons of brevity but are available upon request.
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from 1980 onwards. For other investment, primarily bank loans, BIS data from
the International Locational Banking Statistics (ILB) are employed. The database
includes private-sector assets and liabilities of banks in 32 reporting countries vis-a-
vis banking and non-banking institutions in more than 100 partner countries. The
reported assets and liabilities are mostly loans and deposits, but one potential caveat
is that it may in some instances include other transactions under portfolio or direct
investment (BIS 2003), so that inter-bank claims are used instead.

3 Global distribution of US shocks

The paper now turns to the benchmark model and results for the effects of US
shocks (section 3.1) and then to the overall heterogeneity in the effects (section 3.2).
Subsequently, the section will present various robustness tests (section 3.3).

3.1 Benchmark model and results for US dollar and euro

The empirical methodology to estimate the effect of macroeconomic and monetary
policy shocks on asset prices, using high frequency, i.e. daily or intra-daily data,
follows the standard approach in the literature:

e = Qg + Zﬁkzsk,t +yer—1+0X: + & (1)
k

with e; as the exchange rate return — the first difference of the log exchange rate,
sk, as the vector of k& US macroeconomic and monetary policy shocks, and X, as a
vector of controls, such as day-of-the-week effects. For daily data, the inclusion of
lagged exchange rate returns e;_; is hardly ever relevant as most markets are efficient
so that lagged returns are statistically insignificant.

It is important to account for the heteroskedasticity in the data. Many papers
studying the impact of macroeconomics news or other events on asset prices use
ARCH-type of models. However, the problem is that the simultaneous inclusion
of a larger number of independent variables — here 13 shocks in total — creates
problems with the convergence of the maximum likelihood estimator. In such a
setting, it is more appropriate to use a weighted last-square estimator as employed
by Andersen et al. (2003) and Ehrmann and Fratzscher (2005b). Moreover, as the
present paper is not concerned with the effect on the conditional variance of asset
prices, the precise modelling of the conditional second moment is less relevant as long
as the heteroskedasticity (as well as the skewness and the kurtosis) are accounted
for.
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The prior is that better than expected US news should lead to an appreciation
of the US dollar. Note that an increase in e; is defined to reflect an appreciation of
the foreign currency or NEER under consideration. Higher values for all US shocks,
except for the unemployment rate, imply “good” news for the US economy. This
implies that the coefficients, except the one for the unemployment rate, should be
negative for all bilateral exchange rates vis-a-vis the US dollar and for the NEERs
of foreign currencies.

Table 2 shows the benchmark results based on equation (1) for the US dollar—euro
exchange rate as well as the NEERs of the US dollar and euro. Overall, most of the US
shocks have a statistically significant and economically meaningful effect on the US
dollar—euro. For instance, a 100 basis point (b.p.) tightening shock of US monetary
policy causes a 4.2% depreciation of the euro against the US dollar (first row, first
column, Table 2). As to the real activity indicators, a stronger performance of the
US economy in all cases appreciates the US dollar, and for four of the six indicators
significantly so. For instance, a 1 percentage point higher GDP growth depreciates
the euro by 0.6%, while a 1 p.p. higher unemployment rate appreciates the euro by
1% against the US dollar.

The same applies to the confidence/forward-looking variables, where a better
than expected performance in all three cases depreciates the euro against the US
dollar. As to the trade balance, a higher monthly US trade deficit of USD 10 billion
depreciates the US dollar by 1.4%. Finally, the expected effect of shocks to CPI infla-
tion and PPI inflation on the exchange rate is unclear. On the one hand, higher than
expected inflation may be interpreted by markets as a better than expected perfor-
mance of the US economy and also raise expectations of monetary policy tightening,
thus appreciating the US dollar. On the other hand, if higher inflation is interpreted
to mainly imply lower future growth, e.g. due to tighter monetary policy, the ex-
change rate may depreciate. In fact, US positive US inflationary shocks tend to
appreciate the US dollar. This is in line with the findings of Engel and West (2005),
whose analysis is based on Taylor-rule type of fundamentals and implies that the pos-
itive inflationary shocks should indeed appreciate the domestic currency. Moreover,
Clarida and Waldman (2007) argue along similar lines but also stress that exchange
rate reactions to inflation shocks across countries reflects differences in the market
perception of monetary policy objectives and strategies.

Turning to the NEERs, the US dollar NEER is found to react much less to US
shocks than the bilateral US dollar—euro exchange rate. The results suggest that this
difference mostly comes from the relatively large reaction of the euro as compared
to other currencies included in the US dollar NEER. Comparing the reaction of the
US dollar NEER with and without including the euro reveals that the US dollar
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NEER does not react at all to US shocks, except in one of 13 cases, when the euro
is excluded from the NEER.

Interestingly, the reaction of the euro NEER (column 4) to US shocks is about
as strong in magnitude as the US dollar NEER itself. In fact, the euro NEER
depreciates more than the US dollar NEER appreciates in response to positive US
shocks for 7 of the 13 variables in the model. It implies that many currencies in the
US dollar NEER react much less to US shocks than the euro. For instance, if all
currencies in the US dollar NEER responded equally to US shocks, then the euro
NEER would react only by one fifth as much as the US dollar—euro bilateral exchange
rate, i.e. equal to the weight of the US in the euro area trade-weighted NEER.

3.2 Heterogeneity of effects of US dollar shocks

To provide an overall perspective of the cross-sectional heterogeneity of the responses,
Table 3 shows the reactions of the 26 main currencies in the basket of the US dollar
trade-weighted NEER to a “negative” one-standard deviation shock to each of the
13 macroeconomic and monetary policy shocks,* scaled so that together they reflect
a 1% depreciation of the US dollar NEER.

The results of Table 3 show a remarkably high degree of heterogeneity in the
reaction of exchange rates to US shocks. The exchange rates against which the
US dollar responds the strongest are the euro and the Swiss franc. Thus, a 1%
nominal effective depreciation of the US dollar due to US shocks implies a 3.2%
depreciation of the US dollar against the euro, but only a 1.9%, 1.7% and 0.6%
drop of the US dollar against the Japanese yen, the UK pound and the Canadian
dollar. Two examples illustrate the importance of the distributional effects of US
shocks. While the Canadian dollar appreciates slightly against the US dollar due
to negative US macroeconomic shocks, it actually depreciates in effective terms (see
column 2). Interestingly, the currencies of 4 of the 5 Latin American currencies even
tend to slightly appreciate in response to some positive US shocks, thus underlining
the strong heterogeneity and implications for cross rates. Moreover, the Chinese
renminbi (RMB) hardly reacts to US shocks, and interestingly the RMB NEER in
fact moves one-for-one with the US dollar NEER.

Against the euro, negative US dollar shocks in the past have not only implied
a fall in the bilateral US dollar exchange rate, but also in effective terms. As a

4A “negative” shock is implied to mean that the shock is expected to depreciate the US dollar.
To gain an idea of the order of magnitude of the effects involved, it should be noted that a negative
one-standard deviation shock to each of the 13 macroeconomic and monetary policy variables in
the past has induced a roughly 2% depreciation of the US dollar NEER.
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rule of thumb, Table 3 indicates that a 1% negative US dollar shock has induced an
appreciation of the euro by 3.2% bilaterally against the US dollar and by 1.2% in
effective terms. Note that if all currencies appreciated equally vis-a-vis the US dollar,
a 1% effective depreciation of the US dollar would imply that the euro appreciates
by only 0.18% in effective terms, given that the US dollar accounts for only about
18% in the euro’s effective exchange rate basket. Hence most of the euro’s effective
changes in response to US shocks are explained not by the move of the US dollar
against the euro, but by the relatively smaller US dollar move again other currencies.

Focusing on the effects of individual US shocks, Table 4 provides the benchmark
results for NEERs of some selected countries, and Tables 5.A-C for bilateral exchange
rate responses of de facto flexible currencies.” Both tables are large and contain a
lot of information. To focus on a few interesting cases, look at the reaction of the
Canadian dollar in the second column of Table 5.A. It is striking that the Canadian
dollar reacts significantly to US shocks in only two cases, and even in these two cases
it moves substantially less than other currencies. For a US monetary policy shock,
a 100 b.p. US tightening depreciates the Canadian dollar by 0.86%, which is only
between one half and one quarter of the magnitude of the reaction of the euro, the
Swiss franc, the Danish krona, the UK pound or the Japanese yen.

Another revealing example is Mexico, shown in the fifth column of Table 5.B.
The Mexican peso hardly reacts to US shocks, and in fact depreciates in response to
a positive US shocks only in one case (GDP). More generally, most Latin American
currencies hardly react to US shocks and even tend to appreciate due to a rise in
US interest rates, although only the reaction of the Brazilian real is statistically
significant. Similarly, most Asian currencies also hardly show any response to US
shocks. As the result shown in Table 5 are only for flexible exchange rates, it should
be noted that a lack of exchange rate reaction here does not stem from the fact that
many EMEs had fixed exchange rate regimes at some point in the past.

By contrast, many currencies of Central and Eastern European countries react
significantly to US shocks (Table 5.C). For instance, the Czech koruna and the Hun-
garian forinth are among the most sensitive exchange rates as most US shocks exert
a significant effect on these currencies. However, the size of the response is in most
cases substantially smaller than that of the US dollar—euro exchange rate.

°It should be stressed that all the currencies shown in Tables 5.A to 5.C are included only during
periods when they were de facto flexible. The definition of “de facto flexibility” is based on the
classification by Reinhart and Rogoff (2004), including freely floating and managed floating regimes,
and has been updated through 2006. Note that there is a potential endogeneity issue as the choice
of regime could in part be motivated by the sensitivity of individual currencies to US shocks. An
alternative to de facto regimes is to use de jure classifications, e.g. based on the IMF AREAER,
though in practice there is a high correlation between de jure and de fact regimes.
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As it is hard to digest the large amount of information provided in Table 5, it may
be useful to plot the cross-sectional distribution of exchange rate responses. Figure
1.A (for all 64 currencies) and Figure 1.B (only for flexible exchange rates) plot
the distribution of the effect of the US shocks, with the horizontal axis showing the
coefficient 3, of model (1) and the vertical axis giving the frequency, i.e. how many
of the currencies are in a particular coefficient bin. The figures make two important
points. First, they confirm that there is remarkably high degree of heterogeneity
in the response pattern of exchange rates to most US dollar shocks. The second
point is that this heterogeneity is not mainly the results in differences in exchange
rate regimes, but applies about equally also when analyzing only currencies that are
flexible vis-a-vis the US dollar.

3.3 Robustness and extensions

This sub-section provides a number of extensions and robustness checks.

First, many factor, originating not only in the US but also in the partner country
as well as in third countries, affect exchange rates. Many of these cannot be captured
in an econometric analysis, so that the explanatory power of empirical models is
mostly rather small. This point has been made by Andersen et al. (2003) and
Ehrmann and Fratzscher (2005b) for selected exchange rates. Hence it should be
stressed that the objective of the analysis cannot be to explain all exchange rate
movements of the past, but merely to understand the cross-sectional distribution of
well-identified shocks.

Nevertheless, it is useful to check whether the inclusion of other relevant fac-
tors influences the parameters estimates found for the 13 US shocks. In principle,
this should not be the case as a shock is the surprise component of the release and
thus should be orthogonal to any other shocks occurring on the same or other days.
Nevertheless, the benchmark model (1) is extended to include a broad set of euro
area macroeconomic and monetary policy shocks, i.e. for the three largest economies
(Germany, France and Italy) and for the euro area as an aggregate.® Table 6 shows
two key results. A first one is that several euro area variables indeed exert a statis-
tically significant effect on the bilateral euro-dollar exchange rate, and mostly with
the expected sign, i.e. a positive euro area shocks leads to an appreciation of the
euro.” The second finding is that the estimates for the effects of US shocks are hardly

0The length of the available data series is much shorter for the euro area and its individual
countries, stretching back only to 1993 for Germany and France, mostly to 1997 for Italy and to
1999 for euro area aggregates.

"Note, however, that for the 38 euro area shocks included only those 10 shocks are shown in
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changed when controlling for other shocks, such as euro area news. This confirms
the hypothesis that the analyzed shocks are orthogonal to and are not systematically
related to other factors occurring at the same time.

Second, a related point focuses on the persistence of the effects of shocks. In the
benchmark model (1), shocks are assumed to only have a contemporaneous impact
on exchange rates. However, it may be possible that important macro shocks exert
an influence on asset prices for several days or weeks. Such an argument would be
consistent with the finding of Evans and Lyons (2005) that macroeconomic news
affect order flow in some cases for several days. However, for almost all of the
64 currencies analyzed, there is no systematic statistical evidence that US shocks
have an impact on bilateral US dollar exchange rate beyond the same day. This is
consistent with the evidence by Andersen et al. (2003) and suggests that market
efficiency in the US dollar market for most currencies is sufficiently large so that
relevant information are priced in within the same day.

Third, T test for asymmetries in the effects of US shocks. Specifically, it is asked
whether large shocks or negative shocks have a higher relevance for exchange rates
than smaller or positive shocks. This possibility has a sound theoretical footing as
e.g. negative news may alter market fundamentals in a different way from positive
news (e.g. Veronesi 1999). However, when testing this hypothesis, I find that neg-
ative and also large US shocks in a few cases indeed have a slightly larger effect on
exchange rates than positive and small ones, but that these differences are hardly
ever statistically significant.®

Fourth, another potentially relevant issue is that of endogeneity. It may be that
some FX markets are less deep and always exhibit a larger volatility than others.
Hence a higher responsiveness of individual currencies to US shocks may merely
reflect a difference in market structure and liquidity. However, two findings refute this
argument. The first one is that the empirical results change little when controlling
for overall market volatility in model (1) (akin to a GARCH-in-mean specification).
The second one is that if anything, this issue of endogeneity should magnify the
cross-country differences found above. In particular, those currencies that react the
strongest to US shocks - namely foremost European currencies - have among the
most liquid and least volatile FX markets.

the table that are statistically significant. The other 28 shocks, which are not shown for brevity
reasons, are not found to exter a statistically significant effect on the euro-dollar exchange rate.
8Results are available upon request.
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4 Evolution over time in heterogeneity and in con-
tributions to US dollar adjustment

This section asks of how the heterogeneity in the response pattern across currencies
has evolved over time (section 4.1) and how much each currency has contributed to
the movements of the US dollar effective exchange rate (section 4.2).

4.1 Evolution of heterogeneity over time

How has the heterogeneity in the responses to US shocks across currencies evolved
over time? It is difficult to form a theoretical prior about time variations because
the evolution may largely depend on the determinants of the transmission, an issue
to which I will turn in detail in section 5. However, there are a number of factors
that point towards a likely reduction in this heterogeneity over time.

In particular, as more countries move towards flexible exchange rate regimes,
differences in regimes should become less of a driver in the response patterns to US
shocks. Figure 2 shows that indeed the share of currencies that is de facto floating vis-
a-vis the US dollar has increased substantially since the early 1990s. A similar pattern
is present for the weight of floaters in the basket of the US dollar NEER. However,
an interesting point to note is the significant drop in the weight of floaters since
2000, which primarily reflects the rising weight of China. Moreover, also increased
global financial and real integration may imply a lower degree in the heterogeneity
of the transmission process to exchange rates. However, the heterogeneity may not
fall and even rise to the extent that such integration is asymmetric across countries
and regions.

Figure 3 pictures the evolution of the heterogeneity in the response patterns -
measured as the standard deviation across the transmission coefficients 3, of model
(1) for each shock at any point in time. The figure shows strong evidence that
the heterogeneity of the reactions of the 64 currencies to US shocks has mostly
declined substantially over time. For several of the macroeconomic shocks - such as
for employment, unemployment, ISM and retail sales - there even is a convergence
path in that the strongest decline in the heterogeneity occurred in the 1980s and
early 1990s, while it has stabilized since the mid- to late 1990s. Figure 3.B indicates
that the reduction in heterogeneity is not just the result of changes in exchange rates
regimes, but holds almost equally when analyzing only de facto floating currencies.
This suggests that other factors than exchange rate regime choices must play a role
in determining the response of currencies to US shocks, an issue to be discussed in
detail in section 5.
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4.2 Contributions of currencies to effective US dollar adjust-
ment

Which currencies drive the movements in the effective US dollar exchange rate? Or
more precisely, how much do individual currencies contribute to the overall adjust-
ment of the US dollar NEER? This sub-section attempts to quantify the relative
contributions of each currency using a simple benchmark measure.

As a simple benchmark, the conditional contribution of each bilateral exchange
rate to the change in the US dollar NEER is measured as

\wi,@-,t!
Z ’wi,t/e\i,t‘
i

with w;, as the weight of currency ¢ in the basket of the US dollar NEER at
time ¢, and é;; as the fitted value from estimation of model (1), i.e. the reaction
of bilateral exchange rate ¢ to US shocks at time ¢. A corresponding unconditional
contribution measure can be constructed not just for US shocks, but for the overall
daily movements in bilateral exchange rates e;;:

(2.a)
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There is one important difference between the conditional measure (2.a) and the
unconditional measure (2.b). This difference is that the conditional one measures
how individual currencies react to US shocks; i.e. the causality can be identified and
comes purely from US-specific shocks. By contrast, the unconditional measure does
not yield any information about what drives the change in the bilateral exchange
rates, i.e. the source of the change could either lie in the US or it could come from
the partner country or even stem from third countries.

Figure 4 shows the evolution over time in the conditional contribution (dark/red
line), the unconditional contribution (light /green line) and the trade weight (dashed/blue
line) for 16 of the 26 main currencies in the US NEER over the period 1980-2006, us-
ing time-varying weights and recursive parameters estimates of model (1). There are
some large and striking changes in the contributions to movements in the US NEER.
Overall, most currencies of advanced economies are overweight, i.e. their contri-
butions to changes of the US NEER are larger than their weights in the basket.
However, many of these currencies have seen both their conditional and uncondi-
tional contributions decline over time, whereas those of most EMEs have generally

(2.b)
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risen — partly reflecting the move to more flexible exchange rate regimes.

Interestingly, the euro-US dollar exchange rate not only provides the largest con-
tribution, but the share of its conditional contribution has increased over time, from
32% in the 1980s to about 40% today (top left plot of Figure 4). By contrast, the
unconditional contribution of the bilateral euro-US dollar exchange rate has declined,
in line with the slight drop in the trade share of the euro in the US NEER.

This increase in the conditional contribution of the euro and the rising gap to the
unconditional contribution is striking. Different factors are likely to have contributed
to this pattern. One of these is that the impact of US shocks on the euro may have
become stronger over time. Indeed Figure 5 provides the time-varying parameter
estimates for the US dollar-euro exchange rate — based on a recursive estimation of
model (1). The figure shows that the effect of several important US shocks — those to
employment, unemployment, GDP and the ISM indicator — on the USD/EUR have
increased over time, in particular in the last few years.

By contrast, the contribution of currencies of other advanced economies has de-
creased somewhat over time. For instance, the conditional contributions of the UK
pound and the Japanese yen have declined significantly between the 1980s and today
— from 8% to 6% for the pound and from 25% to 11% for the yen. The Canadian dol-
lar is a particular outlier among advanced economies’ currencies. It generally moves
less against the US dollar and in particular reacts much less to US shocks than other
exchange rates — reflected in contributions much below its trade share in Figure 4.
Interestingly, Canada’s unconditional contribution has started to increase sharply in
recent years, while the conditional contribution, i.e. the reaction to US shocks, has
not changed much. Both of these characteristics suggest that what has driven the
relative increase in the Canadian dollar’s movements against the US dollar in recent
years are factors unrelated to the US, such as the sharp increase in commodity prices
inducing some decoupling of the Canadian dollar.”

Moreover, most EMEs provide only very low contributions to the adjustment of
the US dollar NEER. China’s trade weight is increasing rapidly to more than 15%,
but given its fixed exchange rate regime its share of the US dollar NEER adjustment
is basically nil. Other EMEs have increased their contributions after the floating of
their exchange rates. Their contributions nevertheless are still often substantially
less than their weights in the US dollar NEER.!’

90f course, not all important US shocks affecting exchange rates may be captured in the 13
shocks included here. However, given that the contributions are relative measures — i.e. relative
to other currencies — such an omission should affect the contributions only to the extent that they
exert asymmetric effects, i.e. affect individual currencies more than others.

10 An interesting note is the sharp increase in the unconditional contributions for Malaysia and
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As a sensitivity check, note that all results shown here are robust to using alter-
native time frequencies for the construction of the contribution measures (2.a) and
(2.b). This frequency issue could be relevant given that different currencies exhibit
very different degrees of volatility. For instance, a volatile currency could be given
a higher contribution based on (2.b), not because it moves in a particular direction,
but simply because of higher daily volatility. The magnitude of this problem should
be reduced when moving to a lower time frequency, such as monthly or quarterly
frequency. However, the results are mostly robust to the use of alternative time
frequencies.

In summary, the contributions to the adjustment of the US dollar NEERs are
highly uneven, in particular with many currencies of advanced economies carrying
a larger share of the adjustment than their weights in the US basket. The euro
in particular has seen its share of the contribution rise over the past decade, in
contrast to that of other currencies of advanced economies. Many countries with
fixed exchange rate regimes, such as China, have seen their trade weights rise rapidly
over the past 25 years, but not always their contributions to adjustments of the US
dollar NEER.

5 Channels and determinants

I now turn to analyzing the channels and determinants of the large degree of hetero-
geneity in the reaction of bilateral exchange rates to US shocks. Section 5.1 focuses
on the role of other asset price responses, while Section 5.2 looks mainly at the
importance of trade integration and financial integration as well as other factors.

5.1 The role of monetary policy

The paper has so far shown that there is a considerable degree of heterogeneity across
countries in the way exchange rates react to US shocks. One potential explanation for
this heterogeneity is that it reflects and matches the response of other asset prices
and/or economic policies. In particular, countries where monetary policy reacts
relatively strongly to US shocks may see their currencies vis-a-vis the US dollar
respond less compared to those where short-term interest rates are less sensitive.

Thailand during the Asian crisis, while the conditional contributions remained relatively stable and
increased more gradually. This again underlines the difference between these two measures, with
the conditional one identifying the US as the source of exchange rate movements, while changes in
the unconditional could stem from the individual countries themselves.
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This relation between (short-term) interest rates and the exchange rate can be
formalized in an uncovered interest rate parity (UIP) framework where Eie; i, =
(Ttm +750) + prn » With By as the expectations at time ¢ of the change of the ex-
change rate e, over horizon n, r;, and Tt as domestic and US interest rates of
maturity n, and p,,, as a risk premium. UIP has of course widely been shown not
to hold and a sizeable forward discount bias to be present in the data. As argued
in Faust et al. (2007), it nevertheless constitutes a useful starting point to think
of the link between the reactions of monetary policy rates and exchange rates. For
instance, under constant risk premia and unchanged expectations of the future ex-
change rate, the exchange rate should respond relatively more strongly to an exoge-
nous shock if also interest rate differentials react more substantially. In fact, much of
the above-discussed recent literature on the link between exchange rates and Taylor
rule fundamentals (Engel and West 2005, Mark 2005, Clarida and Waldman 2007)
has emphasized the endogeneity of monetary policy to exogenous shocks, such as to
inflation or output.

On the one hand, this argument suggests that countries whose interest rates react
significantly, and move in the same direction as and closely with US interest rates,
may experience less of a response of their bilateral exchange rates vis-a-vis the US
dollar. On the other hand, a number of studies have emphasized that countries that
are highly dependent on the US economy may see both their exchange rates and their
interest rate react more strongly to US shocks than less dependent and integrated
countries (Frankel et al. 2004, Ehrmann and Fratzscher 2006).

Hence it is ultimately an empirical question if and which of these two effects
dominates. I conduct two tests to get at this hypothesis. The first is to modify
model (1) and extend it in the following way:

Cio =i+ ¥ [Bsks + Basea(ri — )]+ 6(riy — r7) + ci (3)
k

with r; and r; as domestic interest rates and US interest rates, respectively.'!
The null hypothesis is Hy : 5 = 0 for each of the US shocks Sk.t, which would imply
that the effect of a US shock on countries’ exchange rates is independent of the
reaction of countries’ short-term interest rates. Note that, unlike model (1), model
(3) is estimated in a panel framework, with the subscript ¢ indicating the individual
countries’ currencies. The model is estimated using country fixed effects «;, although

11 All interest rates are short-term, i.e. mostly three-month T-bill or interbank rates. The argu-
ment presupposes that US short-term rates also react sizeably to US shocks, which in most cases
holds true, though the results for the US alone are not shown here for brevity reasons.
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it should be stressed that the inclusion of fixed effects does not affect the parameters
of interest in any meaningful way.

Table 7 shows the coefficients 8 and 52 for each of the US shocks. The country
sample is reduced to 43 countries, which had both de facto flexible currencies and
for which short-term interest rates are available. The key point that stands out from
the table is that in all cases we cannot reject that 32 = 0. Moreover, the fact that
the sign of 5% changes across different shocks underlines that this result is not driven
by insufficient statistical power to reject that 5% = 0.

The second test is to estimate the model of equation (1) above for each individual
country separately not only for exchange rate responses e; but also for the reaction
of interest rates differentials (r; + ;) to US shocks. Figure 6 plots the exchange rate
responses (horizontal axis) against the reaction of short-term interest rate differen-
tials (vertical axis) for each country. The figure confirms visually the results of model
(3) and Table 7 in that there is no apparent correlation between exchange rate and
interest rate response patterns.

As to the interpretation, the finding of this section not only confirms the well-
known fact that UIP does not hold empirically (e.g. Engel 1996), but it also under-
lines that the significant heterogeneity in the response pattern of exchange rates to
US shocks is still present when controlling for differences in the response patterns of
monetary policy across countries. This is consistent with the literature that shows
that the transmission mechanism of US shocks to foreign interest rates is strong even
for relatively "autonomous" economies, such as the euro area (Goldberg and Klein
2006; Ehrmann and Fratzscher 2005a; Faust et al. 2007). At the same time, the
finding suggests that we need to look for other factors to explain this heterogeneity.
Figure 6 distinguishes between currencies of countries that have a high degree of fi-
nancial integration (light /green dots in Figure 6; with financial integration measured
as a country’s total financial assets plus liabilities as a ratio of GDP - as explained
in detail in section 2.2), and those that have a low degree of financial integration
(red/dark diamonds). What this figure implies is that countries with a high de-
gree of financial integration experience in several cases a stronger reaction of their
exchange rates - but not necessarily of their interest rates - to US shocks than coun-
tries with a low degree of financial integration. This serves as motivation to analyze
the role of real and financial integration in the transmission mechanism, an issue to
which I turn next.
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5.2 The role of real and financial integration

As the final part of the analysis, the paper now turns to the role of macroeconomic
factors as determinants of the transmission process of US shocks to exchange rates.
As motivated in the Introduction and in Section 3, important determinants of the
transmission are likely to be real interdependence, trade integration and financial
integration of individual countries globally and with the United States.

The hypothesis of interest is whether currencies of countries with a high degree of
real interdependence, large trade integration or high financial integration are more
sensitive to US macroeconomic and monetary policy shocks than countries that are
less dependent or integrated. There are various reasons of why real/trade integration
and financial integration may determine the exchange rate response of a country to
US shocks. As to trade, higher bilateral trade with the United States may mean
that a negative demand shock in the US affects close trading partners in a more
similar way, thus having little impact on the bilateral exchange rate. However, trade
interdependence could also work in the opposite direction: a negative US shock that
mainly induces a shift in competitiveness or relative supply may benefit those that
trade intensely with the United States; hence leading to a US dollar depreciation.
The effect of US shocks may thus depend on the nature of the shocks. A related
channel is that of business cycle interdependence. A US shock should, ceteris paribus,
have a weaker effect on bilateral exchange rates of economies with a high degree of
business cycle comovements with the US. However, business cycle comovements are
not necessarily highly correlated with the trade intensity between two economies.

As to finance, the possibility of portfolio diversification by investors may imply
that asset prices in countries with a high degree of financial openness and integration
may be affected relatively more by US shocks. Hence exchange rate adjustments may
be largest for countries with a high degree of financial integration with the United
States or overall financial openness and exposure.

Turning to the empirical evidence, the correlation between integration variables,
on the one hand, and the exchange rate response, on the other hand, may give us a
first idea about the correlation between these two sets of variables. Figure 6 plots for
all countries on the horizontal axis the exchange rate response to particular shocks,
based on the estimation of model (1) above, against on the vertical axis (a) the
degree of financial integration with the rest of the world, defined for each country
as its sum of financial assets and liabilities over GDP (first row), (b) trade with the
rest of the world, defined as the sum of exports and imports over GDP (second row),
and (c) business cycle correlation, defined as GDP growth correlation with the US
(third row).

The evidence of the figure shows that there is quite a robust relationship between
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financial integration and the response pattern of exchange rates: the higher the
degree of financial integration, the stronger (i.e. the more negative) is the response
of exchange rates to a positive shock to US economic activity or a tightening of US
monetary policy. The same robust relationship holds for business cycle correlation
of countries with the United States. By contrast, there appears to be no substantial
positive or negative relationship between trade integration and the response pattern
of exchange rates.

To test the hypothesis of the determinants of exchange rate responses formally,
model (1) is extended in the following way:

€t = q; + Zﬁllgsk,t + BRsuiZis + 0 Zis + iy (4)
%

with Z;, as a vector of determinants, including various measures of financial
integration, real integration and other controls. The null hypothesis is Hy : 5% < 0.
Similar to (3), model (4) is estimated in a panel framework for individual countries’
currencies, and allows for country fixed effects a;. Note that some of the integration
variables, such as financial integration, are time-invariant due to data availability
so that in these cases Z;, should rather be Z; and 0 drops out from the model as
country-specific, time-invariant variables are captured by the country fixed effects
Q.

Table 8 starts by analyzing the role of exchange rate regimes, market liquidity and
de jure capital account openness of countries for the Z;; vector of determinants. The
first set of columns for the exchange rate regime shows that countries with de facto
flexible exchange rate regimes (Z;, = 1), as defined in section 2, see their currencies
react significantly and often substantially more strongly to US shocks than countries
with inflexible regimes (Z;; = 0), with 5 - termed "Interaction" in the table - being
negative and statistically significant for several of the US shocks. An important point
to emphasize is that, as in the previous sections, the aim of the analysis is to focus
on de facto flexible currencies. Hence all subsequent estimations are conducted only
for de facto floating currencies, which implies that the number of currencies included
drops to the 45 flexible currencies in the sample.

Another possibility is that differences in exchange rate responses to common
shocks is due to differences in market liquidity or to capital account openness. As
there is no available data on the liquidity of FX markets for such a broad set of
countries, I use equity market capitalization as well as FX volatility - defined as the
standard deviation of weekly exchange rate movements for each currency and each
year - as two proxies for market liquidity. The idea for using these two proxies is that
equity market capitalization is in most cases positively correlated with FX market
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liquidity. Similarly, more FX market volatility may partly reflect lower FX market
liquidity. However, there is no compelling evidence that such market liquidity factors
play a role in explaining the response pattern across exchange rates to US shocks as
the interaction coefficient 32 is in almost no case statistically significant. The same
finding applies to capital account openness, though it should be noted that few of
the countries and time periods of the sample had closed capital accounts.

Turning to financial integration, Table 9 shows the findings for flexible exchange
rates when using various proxies for financial integration — measured, first, as total
asset holdings vis-a-vis the rest of the world as a ratio of domestic GDP (labeled as "1
w ROW" in the table); second, the sum of asset plus liabilities vis-a-vis the rest of the
world over domestic GDP ("2 w ROW"); and third and fourth, the same measures
but only bilaterally vis-a-vis the United States (labeled as measures "1 w US" and
"2 w US" in the table). Moreover, the first column shows a price-based measure of
financial integration, with Z;, proxied through weekly equity return correlations for
each country and each year with the US.

The main conclusion of Table 9 is that financial integration appears to be a
relevant determinant explaining the cross-sectional distribution of exchange rate re-
sponses to US shocks. For the majority of the shocks it holds that 3? < 0, and
statistically significantly so. In particular, what appears to matter most among the
financial integration proxies is the bilateral financial integration with the United
States, shown in the last set of columns of Table 9. The size of the 3? coefficient
is in most cases much larger for this bilateral financial integration measure than for
the other proxies. Table 10 breaks down this bilateral financial integration with the
United States into the individual components - FDI, portfolio investment equity and
debt securities, and other investment/bank loans. What stands out from this table
is that it is primarily the integration through equity securities and debt securities,
but not FDI and loans, that explains the heterogeneity in exchange rate responses.

Turning to the role of real integration and trade integration, Table 11 provides the
point estimates for four analogous proxies of trade integration which are analogous
to the financial integration measures discussed for Table 9 (measuring exports plus
imports over GDP vis-a-vis the rest of the world in columns two and three, and
vis-a~vis the US in the last two sets of columns). Moreover, as a proxy for business
cycle synchronization, the first set of columns of the table shows the results for the
correlation of GDP growth rates between each country i and the US, over the period
1970-2004, as a determinant of the shock transmission.

Exchange rates of countries with a low synchronization of the business cycle with
the US do react statistically significantly less strongly to US shocks for 7 out of
the 13 shocks. By contrast, trade integration does not appear to matter for the
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responsiveness of countries’ exchange rates to US dollar shocks. In most cases (3
is not statistically significant. However, a note of caution is on order here. What
this finding implies is not that the trade balance is irrelevant for exchange rates; in
fact, changes in the US trade balance exerts a significant and sizeable effect on the
US dollar, in line with macroeconomic studies such as Gourinchas and Rey (2006),
who find that the trade balance even has predictive power for the exchange rate.
Instead, what the results entail is merely that trade affects all bilateral exchange
rates equally, in contrast to financial integration.

It should be stressed again that these results are suggestive and one needs to be
very cautious in drawing causal implications from the findings. In particular, many of
the macroeconomic determinants analyzed are correlated with one another. Ideally,
one would therefore like to include the various determinants simultaneously in the
model and to control for the ensuing multicollinearity. Given the number of large
number of shocks and interaction variables included already in model (4), there are
however limitations to how far the model can be extended. For instance, one question
that remains is whether business cycle synchronization still raises transmission once
financial integration is controlled for.

In summary, despite these caveats and this note of caution, some interesting
results emerge from the analysis. In particular, the heterogeneity in the reaction of
exchange rates appears to be unrelated to trade, but strongly related to finance and
the business cycle. In particular, what seems to matter most is the degree of financial
openness and integration.

6 Conclusions

We still lack a thorough understanding about the precise role of macroeconomic
fundamentals for the determination of exchange rates. The present paper has focused
on the heterogeneity in this relationship between fundamentals and exchange rates.
Using well-identified US macroeconomic and monetary policy shocks, the empirical
analysis has shown that the effects of such US shocks on exchange rates exhibit a
substantial degree of heterogeneity, altering cross-rates and more generally global
exchange rate configurations significantly.

Moreover, the paper has tried to quantify the contributions of individual exchange
rates to changes in the US dollar NEER. Currencies of industrialized countries gen-
erally contribute more to the adjustment of the US dollar NEER than their weights
in the basket, while EME currencies mostly contribute substantially less — including
many EMEs with flexible exchange rate regimes. It has been in particular European
currencies, those part of a euro currency bloc including EU new member states and
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transition economies, and to a lesser extent also the UK pound and the Japanese yen
that exhibit the strongest reaction to US shocks while other flexible exchange rates,
for instance of Mexico, Canada, and some Asian countries, hardly respond at all to
US-specific shocks. Interestingly, movements in the US dollar-euro are not only the
largest contributor to the adjustment of the effective US dollar exchange rate, but
the contribution of the euro has increased since the late 1990s.

The final part of the paper has shown that it is primarily the degree of countries’
financial integration — but not trade integration, neither globally nor bilaterally with
the US — that explains the large cross-sectional heterogeneity in exchange rate re-
sponses. It is specifically the integration via portfolio investment equity and debt
securities that matters for exchange rate sensitivity, suggesting that portfolio diver-
sification and reallocation motives are a central transmission mechanism of global
shocks. Moreover, the heterogeneity is not due to the choice of fixed exchange rate
regimes, but holds equally when analyzing only de facto flexible regimes. A related
key finding is that the sensitivity of exchange rates to foreign shocks is unrelated to
the reaction of monetary policy.

What are the implications of these findings? A number of influential studies
have argued that an adjustment of global current account imbalances may require
a substantial effective depreciation of the US dollar (e.g. Obstfeld and Rogoff 2005;
Blanchard, Giavazzi and Sa 2005; Krugman 2006; IMF 2007). A central question for
policy-makers is how such a US dollar adjustment may play out for global exchange
rate configurations. Thus understanding how US-specific shocks have affected ex-
change rates in the past should help us gauge how they may do so in the future.
What the findings of the paper suggest is that under very different degrees of finan-
cial integration and also if today’s fixed exchange rates, foremost in Emerging Asia
and among oil-exporting countries, remain fixed for the foreseeable future, a US-led
adjustment could have highly asymmetric effects on global exchange rate configura-
tions. As a counter-argument, it may also imply that an exchange rate adjustment
may do little to existing current account imbalances when half of US trade and two
thirds of the US deficit are with countries that have fixed exchange rate regimes or
are not highly integrated financially.

The empirical results of the paper also imply that currency flexibility is a nec-
essary but not sufficient condition for countries to contribute to an adjustment of
global exchange rate configurations. Exchange rates are responsive to foreign shocks
only to the extent that market mechanisms are in place that enable a transmission,
in particular well-developed financial markets and financial integration with global
markets. Hence, while de jure and de facto exchange rate flexibility is certainly
required, it is not a guarantee by itself that FX markets will move in the desired
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way.

Finally, the rapid global financial integration process that we are currently ob-
serving has implications for the conduct of monetary policy, in particular for EMEs
that are still in the process of developing financial markets and integrating globally.
On the one hand, rising financial integration means more exposure and more sensi-
tivity of countries to foreign shocks. On the other hand, the finding of the paper that
currency responses to foreign shocks are unrelated to the monetary policy reaction
underlines that monetary policy cannot shield economies and their exchange rates
from the exposure to foreign shocks. But monetary policy can adjust to take this
increased exposure into account, in order to achieve domestic objectives such as price
stability and economic growth.
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Appendix

A. 1: Variable definitions and sources

Variable definition:

US and euro area macroeconomic news/shocks — surprise
components of macroeconomic announcements on days when
they are released, for 12 US macroeconomic variables and 38
euro area variables

US monetary policy shocks — change of the Fed funds futures
rates in the 30 minutes around FOMC policy announcements on
FOMC meeting days

Exchange rates — Log changes in daily spot exchange rates
against the US dollar or NEER

Trade — the sum of imports and exports of goods and services
between country i and the United States or the rest of the world
(ROW), as a ratio of GDPs of country i and the US or ROW
FDI stocks — sum of FDI asset and liability holdings between
country i and the United States or the rest of the world, as a
ratio of GDPs of country i and the US or ROW

Portfolio equity and portfolio debt stocks — sum of asset and
liability holdings, averaged over 2001-2003, between country i
and the United States or the rest of the world, as a ratio of
GDPs of country i and the US or ROW

Cross-border loans — sum of asset and liability holdings of
claims of banks between country i and the United States or the
rest of the world, as a ratio of GDPs of country i and the US or
ROW

Stock market capitalization — stock market capitalization
relative to domestic GDP

Exchange rate regime — dummy equal to zero if a country’s de
facto exchange rate is fixed and one if it is de facto flexible

GDP correlation — bilateral correlation of annual real GDP
growth rates between a particular country and the United States
over the period 1980-2003

Source:

Reuters, MMS, S&P
International, Bloomberg

Giirkaynak, Sack, and
Swanson (2005)

Bloomberg, BIS,
Datastream and national
sources

IFS, IMF

UNCTAD

Coordinated Portfolio
Investment Survey (CPIS),
IMF

International Locational
Banking Statistics (ILB),
BIS

Datastream and IFS

Shambaugh (2004), Klein
and Shambaugh (2006),
checked for consistency
with Reinhart and Rogoff
(2004), author’s additions
IFS, IMF and OECD
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Figure 1: Distribution of US shocks on bilateral US dollar exchange rates
A. All exchange rates
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Notes: The figure shows the distribution of the coefficient B of the effect of US shocks on the 64 bilateral US dollar
exchange rates in the sample, based on model (1). The vertical axis shows how many of the exchange rate’s
responses are in a particular coefficient bin.
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Figure 2: Share and weight of floating currencies in US dollar NEER (in %)
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Notes: The light/green line in the figure shows the evolution of the share of floating currencies — defined as
countries with either de facto managed floats or de facto free floats — as a percentage of all 64 currencies
included in the analysis. The dark/red line shows the combined weight of all de facto floating currencies in
the US dollar NEER basket.
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Figure 3: Evolution of mean and heterogeneity of effects of US shocks
A. All exchange rates
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varying, based on a recursive estimation of model (1) for each currency, adding one year of data sequentially.
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Figure 5: Time-varying parameters estimates — USD/EUR exchange rate
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Table 2: Effects of US shocks on US dollar and euro

Bilateral NEER
USD/EUR usb usb EUR
excl. EUR
1. Monetary policy
Monetary policy -4.262 1.344 0.613 -1.108
(0.884)** (0.474)=* (0.533) (0.394)=*
2. Real activity
Industrial production -0.389 0.222 0.182 -0.181
(0.136)*** (0.089)** (0.104)* (0.090)**
GDP -0.605 0.034 -0.108 -0.183
(0.151)** (0.098) (0.122) (0.100)*
NF payroll employment -0.299 0.047 -0.015 -0.055
(0.056)** (0.025)* (0.029) (0.025)**
Unemployment 0.968 -0.226 -0.040 0.265
(0.321)*** (0.154) (0.171) (0.148)*
Retail sales -0.086 -0.004 -0.023 -0.004
(0.074) (0.031) (0.033) (0.026)
Workweek -0.778 -0.068 -0.280 -0.156
(0.931) (0.287) (0.471) (0.348)
3. Confidence / forward-looking
NAPM / ISM -0.087 0.008 -0.011 -0.025
(0.024)* (0.014) (0.017) (0.013)*
Consumer confidence -0.022 0.006 0.002 -0.009
(0.008)** (0.005) (0.006) (0.004)**
Housing starts -0.001 0.001 0.000 0.000
(0.001)* (0.000)* (0) (0)
4. Prices
CPI 0.139 0.231 0.324 0.084
(0.344) (0.177) (0.213) (0.185)
PPI 0.090 0.066 0.101 -0.051
(0.118) (0.069) (0.079) (0.058)
5. Net exports
Trade balance -0.144 0.035 0.008 -0.026
(0.025)** (0.012)*** (0.014) (0.012)**
Observations 5537 5525 5525 5525

Notes: Coefficient estimates are based on model (1). ***, ** * indicate statistical significance at the
99%, 95% and 90% levels, respectively.
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Table 3: Effect of US shocks — contributions to a 1% US NEER change
(in %)

Bilateral NEER
exchange rates

Industrialised countries:

Euro area 3.19 1.23
Canada 0.56 -0.69
Japan 1.87 1.01
UK 1.74 -0.48
Switzerland 3.22 0.62
Australia 0.87 -1.01
Sweden 1.18 0.49
Emerging market countries:

China 0.05 -0.99
Mexico -1.29 -0.62
Korea 0.38 -0.48
Taiwan 0.07 0.02
Malaysia 0.17 -1.22
Singapore 0.23 -0.08
Hong Kong -0.04 -0.99
Brazil 1.44 0.69
Thailand 0.54 -0.13
India 0.09 -1.40
Israel 0.31 -1.05
Russia 1.59 1.67
Indonesia 0.35 -0.53
Philippines 0.33 -0.73
Saudi Arabia 0.00 n/a

Chile -0.36 -1.34
Argentina -0.13 -1.48
Venezuela -0.15 n/a

Colombia 0.24 n/a

Notes: The table shows the response of each bilateral exchange rate and each country’s NEER to a one-
standard-deviation shock to each of the 13 US macroeconomic and monetary policy variables. All of
the shocks are included so as to induce a depreciation of the US dollar/appreciation of the foreign
currency. The responses are then scaled so as to account together for a 1% depreciation in the US dollar
NEER.
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Table 6: Effects of euro area shocks on US dollar/euro exchange rate

Model with US shocks

& without & with

euro area shocks euro area shocks
US SHOCKS
1. Monetary policy
Monetary policy -4.262 *** (.884 -4.269 *** 0.877
2. Real activity
Industrial production -0.389 *** 0.136 -0.381 *** 0.139
GDP -0.605 *** 0.151 -0.630 *** 0.156
NF payroll employment -0.299 *** 0.056 -0.292 *** 0.056
Unemployment 0.968 *** 0.321 0.981 *** 0.323
Retail sales -0.086 0.074 -0.088 0.075
Workweek -0.778 0.931 -0.622 0.907
3. Confidence / forward-looking
NAPM / ISM -0.087 *** 0.024 -0.082 *** 0.023
Consumer confidence -0.022 *** 0.008 -0.022 *** 0.008
Housing starts -0.001 * 0.001 -0.001 * 0.000
4. Prices
CPI 0.139 0.344 0.183 0.338
PPI 0.090 0.118 0.114 0.119
5. Net exports
Trade balance -0.144 *** 0.025 -0.142 *** 0.026
EURO AREA SHOCKS
A. Euro area
Monetary policy euro area 0.912 ** 0.421
Business climate euro area 0.145 *** 0.056
CPI euro area -2.569 *** 0.775
B. Germany
Ifo business confidence Germany 0.101 ** 0.044
M3 Germany 0.042 * 0.023
PPl Germany 0.380 * 0.215
C. France
Industrial production France 0.099 ** 0.045
Unemployment France -0.087 *** 0.018
D. Italy
Industrial orders Italy 0.026 ** 0.011
Trade balance ltaly 0.021 ** 0.009
Observations 5537 5537

Notes: The coefficients of the left-hand column are those based on the benchmark model (1) including only US
shocks. The coefficients of the right-hand column include in addition to the US shocks also a broad set of 38 euro
area shocks (both for the euro area as an aggregate and for its three largest individual economies). Note that for
euro area shocks only those 10 shocks are shown in the table that are statistically significant. ***, **_ * indicate
statistical significance at the 99%, 95% and 90% levels, respectively.
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Table 7: Channels — role of monetary policy

Interest rate differential

US shock B1 Interaction B2
US shock with
interest rate diff.
1. Monetary policy
Monetary policy -0.167 0.183 0.035 0.586
2. Real activity
Industrial production -0.231 *** 0.083 0.061 0.111
GDP -0.385 *** 0.097 -0.095 0.084
NF payroll employment -0.200 *** 0.031 -0.013  0.035
Unemployment 0.686 *** 0.176 -0.188 0.171
Retail sales -0.050 0.036 -0.018 0.059
Workweek -0.381 0.285 0.284 0.264
3. Confidence / forward-looking
NAPM / ISM -0.055 *** 0.013 0.001 0.010
Consumer confidence -0.014 ** 0.005 0.004 0.006
Housing starts 0.000 0.000 0.000 0.000
4. Prices
CPI -0.018 0.186 0.047 0.229
PPI 0.075 0.058 -0.077  0.057
5. Net exports
Trade balance -0.054 *** 0.013 0.025 0.015
Observations 153624
Countries 43

Notes: The parameter estimates are based on model (3), including only countries and time periods with de facto
flexible exchange rates. ***, ** * indicate statistical significance at the 99%, 95% and 90% levels, respectively.
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