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1. Introduction

The global financial crisis and the recourse to unconventional mone-
tary policy measures it entailed have created renewed interest in the
international dimension of monetary policy. Events since then have
triggered an intense debate about the potential of monetary policy
in systemic economies to propagate to the rest of the world (Man-
tega 2010).1 A related discussion has revolved around the question of
whether a “global financial cycle”—also fueled by monetary policy
in systemic economies—is undermining the ability of central banks
in the rest of the world to affect domestic financial conditions and
eventually control prices, real activity, and financial stability (Rajan
2013; Rey 2016).

Indeed, the increasing international co-movement of key macro-
economic and financial variables over the recent decades points to
closer international linkages that may underpin growing monetary
policy spillovers (Figure 1). Splitting the period between 1990 and
2018 into two halves, the distributions of bilateral cross-country
correlations between inflation, real gross domestic product (GDP)
growth, and financing conditions have become more skewed to the
right. For the euro area–U.S. country pair, the correlations have
increased substantially for all three indicators, i.e., inflation, real
GDP growth, and financing conditions. Especially sizable is the
rise in the correlation between euro-area and U.S. financing con-
ditions across the two periods. Some explanation for this could be
the larger and more frequent common shocks in the later period,
but the greater spillovers from country-specific shocks and the asso-
ciated systematic responses by central banks in systemic economies
could play a non-trivial role as well.

While a large and growing literature has explored spillovers from
monetary policy in the main systemic economies—namely by the
Fed and ECB—there remain gaps in our understanding. One of
these relates to assessing the differences across spillovers from Fed
and ECB monetary policy. Existing work has typically explored Fed
or ECB monetary policy spillovers individually, but not together
in a consistent and unified methodological framework evaluating
both their bilateral and global impact. As a result, a comparison

1See Draghi (2016).
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Figure 1. Distribution of Pairwise
Cross-Country Correlations of Inflation,
GDP Growth, and Financing Conditions

Source: World Development Indicators; Haver, Refinitiv Datastream, and
Bloomberg.
Note: The solid line indicates the median correlation and the dashed line the
correlation between the United States and the euro area. The data cover 53
advanced and emerging economies at annual frequency for GDP and inflation and
34 countries at monthly frequency for financing conditions. Financing conditions
are calculated as a weighted average of five financial variables.

of Fed and ECB monetary policy spillovers across existing stud-
ies is generally problematic, as findings are based on rather different
methodological approaches and data. Specifically, it remains unclear
whether differences in the existing evidence on Fed and ECB mone-
tary policy spillovers reflect a feature of the world or simply sampling
and model uncertainty.

The main contribution of this paper is to document and com-
pare spillovers from Fed and ECB monetary policy using a consis-
tent and unified methodological framework. We estimate spillovers
from Fed and ECB monetary policy using identical vector autore-
gressive (VAR) models, identification approaches, and data samples.
We estimate Bayesian VAR models with the same set of U.S. and
euro-area endogenous variables, employ high-frequency interest rate
surprises around Federal Open Market Committee and ECB Govern-
ing Council meetings to identify monetary policy shocks (Jarociński
and Karadi 2020), and consider data for the same countries over the
time period from 1999 to 2018. We first analyze the domestic effects
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and transatlantic spillovers between the United States and the euro
area elicited by Fed and ECB monetary policy, respectively, and then
spillovers to the rest of the world with a focus on emerging market
economies (EMEs).

Three key findings improve our understanding of the domestic
and international effects of Fed and ECB monetary policy. First,
our results document that even in a highly globalized economy both
Fed and ECB monetary policy have a sizable impact on domes-
tic financial conditions, real activity, and inflation. An exogenous
ECB and Fed monetary policy tightening raises domestic risk-free
rates and corporate bond yields, depresses domestic equity markets,
is followed by an appreciation of the domestic currency, slows real
activity, and reduces inflation.

Second, we document a stark asymmetry in transatlantic
spillovers, with the Fed having a much more encompassing impact
on the euro-area economy than the ECB on the U.S. economy. The
largest spillover from Fed monetary policy materializes in euro-area
financial markets; the spillover to euro-area real activity is more
subdued and on euro-area inflation very short lived. The impact of
ECB monetary policy on U.S. economic variables is instead small in
most dimensions, including on U.S. financial markets, real activity,
and inflation. Hence, while deeper transatlantic goods and financial
market integration has entailed a greater role of Fed monetary pol-
icy for the euro-area economy, the role of ECB monetary policy for
the U.S. economy remains limited.

Third, we document that there is a “hierarchy” in Fed and ECB
monetary policy spillovers to EMEs. Consistent with the dominant
role of the U.S. dollar in the international monetary and trade sys-
tem, Fed monetary policy elicits large spillovers to financial condi-
tions and real activity in EMEs. By contrast, spillovers from ECB
monetary policy are largely confined to trade (and, perhaps surpris-
ingly, commodity prices).

Our paper is related to and contributes to existing literature.
A very large and still-growing literature has explored the spillovers
from Fed monetary policy (for a subset of recent work, see Pas-
sari and Rey 2015; Ammer et al. 2016; Georgiadis 2016; Dedola,
Rivolta, and Stracca 2017; Gerko and Rey 2017; Dées and Galesi
2019; Iacoviello and Navarro 2019; Degasperi, Hong, and Ricco
2020). Another—much smaller—literature explores the spillovers
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from ECB monetary policy (Babecká-Kucharčuková, Claeys, and
Vaš́ıček 2016; Bluwstein and Canova 2016; Potjagailo 2017; Moder
2019; Feldkircher, Gruber, and Huber 2020; ter Ellen, Jansen, and
Larsson Midthjell 2020). In general, the results in this literature
suggest that spillovers from Fed monetary policy to the rest of the
world—in particular, to EMEs—are large, while those from ECB
monetary policy are confined to Europe and neighboring regions.
Comparing the findings for Fed and ECB spillovers is, however, not
generally feasible due to differences in identification assumptions,
the choice of time and country samples, and model specifications.
Moreover, none of the existing work zooms in on bilateral spillovers
between the United States and the euro area.

A third—even smaller—literature has estimated spillovers from
both Fed and ECB monetary policy, but with a more limited scope
than in our study and different methodologies. Rogers, Scotti, and
Wright (2014), Curcuru, De Pooter, and Eckerd (2018), Curcuru et
al. (2018), and Kearns, Schrimpf, and Xia (2018) focus on short-
term spillovers from monetary policy surprises to financial markets.
Chen et al. (2017) examine spillovers from Fed and ECB unconven-
tional monetary policy in a global VAR model with sign restrictions.
Hajek and Horvath (2018) also consider a global VAR model, but
only explore generalized impulse responses rather than identified
monetary policy shocks. Walerych and Wesolowski (2020) consider
Bayesian panel VAR models with Taylor-rule residuals as mone-
tary policy shocks. In general, these papers find that Fed mone-
tary policy elicits larger spillovers than ECB monetary policy at
the global level but do not discuss bilateral spillovers between the
United States and the euro area. Moreover, several of these papers do
not examine the response of macroeconomic variables but focus on
the impact on financial variables. And none of these papers purges
interest rate shocks from central bank information effects, which
has been shown to be empirically important (Jarociński and Karadi
2020).2 Finally, Miranda-Agrippino, Nenova, and Rey (2020) esti-
mate Bayesian VAR models to estimate the spillovers from U.S. and
Chinese monetary policy. However, they use different identification
approaches—namely high-frequency interest rate surprises for the

2A related paper by Jarociński (2020) focuses instead on the transatlantic
spillovers of the information effects.
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United States and recursiveness assumptions for China—and do not
consider bilateral spillovers.

The rest of the paper proceeds as follows. Section 2 briefly
reviews the main international transmission channels for monetary
policy to set the stage on the importance of the financial channel in a
highly globalized world. Section 3 introduces our empirical method-
ological framework and why it is helpful in isolating interest rate
surprises. In Section 4 we present our empirical findings concerning
the domestic and transatlantic effects of Fed and ECB monetary
policy. The international effects of ECB and Fed monetary policy
on EMEs are considered in Section 5. In Section 6 we conclude.

2. Transmission Channels of Monetary Policy Spillovers

To set the stage for our empirical analysis we briefly review how
monetary policy spillovers propagate via the aggregate demand, the
expenditure-switching, and a multi-faceted financial channel.

To the extent that a contractionary monetary policy action curbs
home consumption and investment, it also reduces the demand for
imported goods, and thus for exports of the economy’s trading part-
ners. As a result, spillovers through the aggregate demand channel
reduce output in trading partners. The magnitude of the monetary
policy spillover through the aggregate demand channel rises with
the weight of the home economy in its trading partners’ overall
trade. Therefore, monetary policy of economies with a large weight
in the global economy should have a commensurately large effect on
aggregate demand worldwide.

Monetary policy affects the exchange rate, which due to price
stickiness tends to alter in the short run the relative price of
imported and domestically produced goods, which then gives rise
to an expenditure-switching channel. How a nominal appreciation
of the home currency affects the relative price between domestically
produced goods and imports depends on the degree of exchange rate
pass-through (ERPT) to import prices and the ensuing expenditure
switching. A key determinant of ERPT over shorter horizons is the
currency in which export and import prices are sticky. First, under
producer-currency pricing (PCP), traded goods prices are sticky in
the currency of the producer, ERPT is complete, and an appreciation
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of the home currency improves the terms of trade, inducing expen-
diture switching away from domestically produced goods towards
goods produced in the rest of the world at home and abroad. Sec-
ond, under local-currency pricing (LCP), some or even all export
prices are sticky in the currency of the importer, and ERPT and
expenditure switching are muted.3 Third, under dominant-currency
pricing (DCP), all export (and import) prices worldwide are sticky
in just a few major currencies, and expenditure switching depends
on the source of the shock and on the specific bilateral trade rela-
tionship in question.4 The U.S. dollar is currently the dominant
invoicing currency in global trade (Boz et al. 2020), so that DCP
should be particularly relevant for the global transmission of Fed
monetary policy. Especially EMEs invoice the bulk of their imports
and exports in U.S. dollars regardless of the destination. For the
euro area, in contrast, a substantial fraction of non-U.S. imports and
exports are invoiced in euros rather than in dollars; the share of euro-
area countries’ total imports and exports invoiced in euros amounts
to 71 percent and 74 percent, respectively (see Boz et al. 2020). For
example, under DCP an appreciation of the U.S. dollar is inconse-
quential in terms of expenditure switching in the United States, as
its import and export prices are sticky in U.S. dollars. In contrast,
in all countries in the rest of the world a multilateral appreciation
of the U.S. dollar entails a widespread rise in import prices, which
induces expenditure switching away from imports towards domesti-
cally produced goods. Moreover, because imports in economies in the
rest of the world decline regardless of the source, rest-of-the-world
exports decline commensurately. In contrast, a multilateral appreci-
ation of a non-U.S. dollar currency (like the euro) would have only
limited expenditure-switching effects under DCP. In the non-U.S.
economy expenditure switching in this case affects only imports but
not exports. Trade in the rest of the world that does not involve
this non-U.S. economy is entirely unaffected by the multilateral
appreciation of its currency.5

3See Betts and Devereux (1996, 2000) as well as Devereux and Engel (2003).
4See Gopinath et al. (2020).
5An additional transmission channel for monetary policy spillovers from the

dominant-currency-issuing economy to the rest of the world operates through the
endogenous response of monetary policy: as all import prices in the rest of the
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The role of the financial channel is particularly important in
view of the strong international integration of financial markets. In
a financially integrated world, monetary policy in a large currency
area may affect financial conditions and thereby aggregate demand
in the rest of the world. First, when a country supplies a global
safe asset, its monetary policy can have a direct effect on aggre-
gate demand abroad: a home monetary policy tightening increases
the global demand for home assets and thus directly reduces global
aggregate demand.

Second, exchange rate valuation effects in cross-border assets and
liabilities change the value of foreign-currency denominated collat-
eral, and thereby borrowing and leverage.6 For example, when a
firm borrows in foreign currency, home-currency depreciation tight-
ens borrowing constraints and reduces the firm’s borrowing capac-
ity. Third, a monetary policy tightening depresses the value of
domestic assets via a higher discount factor and lower expected
cash flows. Some holders of these assets are leveraged investors,
including financial intermediaries. The decline in asset values tight-
ens their balance sheet constraints and raises their borrowing
costs. This domestic balance sheet channel propagates across bor-
ders via asset price equalization and the synchronization of credit
spreads and borrowing costs of leveraged cross-border investors
(see, e.g., Devereux and Yetman 2010, and Dedola and Lombardo
2012). The U.S. dollar is the dominant currency in global finan-
cial markets, and hence U.S. monetary policy has a disproportion-
ate impact on global financial conditions (Rey 2016; Gourinchas,
Rey, and Sauzet 2019; Obstfeld 2020; Miranda-Agrippino and Rey
2022).

world are sticky in the dominant currency—regardless of their source—a multi-
lateral appreciation of the dominant currency raises local-currency import prices
and thereby consumer price inflation. Depending on the degree of openness, this
might induce local monetary policy to tighten, putting downward pressure on
production (see Mukhin 2018; Corsetti et al. 2021; Zhang 2022;). Georgiadis and
Schumann (2019) discuss export-import U.S. dollar invoicing share differentials
under partial DCP as another conduit for output spillovers from U.S. monetary
policy.

6Bruno and Shin (2015) describe the consequences of the co-movement of U.S.
dollar exchange rates and the leverage of global banks. They refer to this relation-
ship between domestic and global financial conditions as the “risk-taking channel
of [local] currency appreciation.” See Kearns and Patel (2016), Hofmann, Shim,
and Shin (2017), and Avdjiev et al. (2019) for empirical evidence.



Vol. 19 No. 2 Making Waves: Monetary Policy and Its Asymmetric 103

3. Empirical Framework

3.1 Identification of Monetary Policy Surprises

We construct exogenous interest rate surprises from asset price
movements over narrow time windows around monetary policy
announcements. The basic idea of this identification approach is that
in a sufficiently narrow time window it is unlikely that factors other
than monetary policy announcements move financial markets sys-
tematically. Therefore, any systematic movements in interest rates
over the narrow time window represent the financial market effect
of the monetary policy announcement. Moreover, such abrupt move-
ments in interest rates represent a surprise: If financial markets had
anticipated a change in the monetary policy stance, e.g., as a sys-
tematic reaction of monetary policy to the state of the economy, it
would have already been priced in and interest rates would not have
moved over the narrow time window.

However, interest rate surprises might not coincide with mone-
tary policy surprises. In particular, the interest rate surprises might
be contaminated by a central bank information effect. Central banks
may move financial markets not only by surprises in their monetary
policy stance for a given state of the economy, but also by affecting
financial market beliefs about the state of the economy. For exam-
ple, financial markets may interpret an unexpected interest rate cut
as the central bank having a more pessimistic view about the state
of the economy; in this case, financial markets could revise down-
wards their own beliefs about the state of the economy. This central
bank information effect is different from a monetary policy shock,
both conceptually as well as in terms of its macroeconomic effects
(Melosi 2017; Cieslak and Schrimpf 2018; Nakamura and Steinsson
2018; Romer and Romer 2000; Miranda-Agrippino and Ricco 2021).
Jarociński and Karadi (2020) document that central bank informa-
tion effects can distort the estimation of the effects of monetary
policy—in particular, for the persistence of the interest rate response
and the magnitude of the price-level response.

We follow Jarociński and Karadi (2020) and purge interest rate
surprises from central bank information effects using changes in
stock prices in the same narrow window around the monetary pol-
icy announcement. Specifically, if stock prices move in the same
direction as interest rates around the time of the announcement,



104 International Journal of Central Banking June 2023

we label the interest rate surprise a central bank information effect.
If, by contrast, stock prices and interest rates move in opposite direc-
tions, we classify this as a monetary policy shock. This corresponds
to the “poor man’s” identification approach of Jarociński and Karadi
(2020).

The “poor-man’s” approach makes the simplifying assumption
that the total interest rate surprise is either entirely a monetary
policy shock or entirely a central bank information effect. We also
consider the “rotational sign restrictions” approach of Jarociński and
Karadi (2020), under which the total interest rate surprise that we
observe is assumed to be a combination of both types of shocks in
each month, i.e., in a typical month both shocks contribute to the
overall interest rate surprise. It turns out that the monetary policy
surprises based on the “poor man’s” approach represent a better
instrument for ECB monetary policy in our setup. Since our results
are not very sensitive to this choice, for the sake of comparability
we consider the “poor’s man” approach to construct both ECB and
Fed monetary policy surprises. Nevertheless, we discuss the results
from “rotational sign restrictions” for the Fed whenever the results
diverge in important ways.7

3.2 Data and Sample

Our data set consists of 168 Fed and 296 ECB monetary policy
announcements between 1999 and 2018. The changes in interest
rates and stock prices are measured in the time window starting 10
minutes before and ending 20 minutes after a central bank announce-
ment. In the case of the Fed, the timing of the announcement typi-
cally coincides with that of the press release. In the case of the ECB,
the time window is generally longer, starting 10 minutes before the
press release and ending 20 minutes after the end of the press confer-
ence. In these windows we define the Fed interest rate surprise as the
first principal component of the changes in federal funds futures and
Eurodollar futures with remaining maturities from one month up
to one year. Similarly, we define ECB interest rate surprises as the
first principal component of the changes in EONIA (euro overnight

7Jarociński and Karadi (2020) discuss the merits of the two identification
approaches.
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index average) swaps with maturities from one month up to one year.
By including maturities of up to one year, these surprises capture
not just changes in current policy rates but also the expectations
for interest rates up to one year in the future, reflecting forward
guidance and other non-standard monetary policy measures.8

Our ECB and Fed monetary policy surprises are uncorrelated.
The systematic components of ECB and Fed monetary policy of
course both respond endogenously to the state of the economy and
hence also to synchronized business cycles more generally (Belke and
Gros 2005). As a result, the observed ECB and Fed monetary policy
stance is correlated over time. But the exogenous, unsystematic sur-
prise components of ECB and Fed monetary policy are uncorrelated.
Therefore, any co-movement between euro-area and U.S. variables
that we may estimate in response to an ECB or Fed monetary pol-
icy shock must represent monetary policy spillovers rather than the
effects of common shocks.

3.3 A Bayesian VAR Model with Monetary Policy Surprises

We estimate the impact of ECB and Fed monetary policy based on
a series of separate Bayesian VAR models. In each case, the VAR
model includes the one-year government bond yield, stock prices,
the corporate bond spread, industrial production, and the consumer
price index (CPI/HICP). We add the monetary policy surprises to
the VAR model as the first endogenous variable. We restrict the coef-
ficients of the first equation to zero, reflecting the assumption that
the monetary policy shock is independently and identically distrib-
uted over time. After estimating the VAR models with a standard
Minnesota prior, we compute the impulse responses to a shock to
the first equation, assuming a recursive structure. Note that this is
less restrictive than in a VAR model in which a shock to a monetary

8The Fed surprises come from the updated data set of Gürkaynak, Sack, and
Swanson (2005) and the ECB surprises from the data set of Jarociński and Karadi
(2020). Similar monetary policy surprises are used in a large body of literature
that includes, e.g., Kuttner (2001), Bernanke and Kuttner (2005), Gürkaynak,
Sack, and Swanson (2005), and many others. For robustness checks we also con-
sider longer-term rates. Extracting ECB monetary policy surprises from move-
ments in three-year overnight index swaps during the effective lower bound period
increases the magnitude, but not the time-series pattern, of monetary policy
surprises, and therefore our results remain unchanged.
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policy indicator such as the federal funds rate is used. In particu-
lar, in our specification the variable in the VAR that is assumed to
not respond contemporaneously—and in fact not at all due to the
zero constraints on all coefficients—is the high-frequency interest
rate surprise on monetary policy announcement days cleansed from
central bank information effects aggregated from daily to monthly
frequency. The set of endogenous variables and the estimation of the
VAR model in the baseline are the same as in Jarociński and Karadi
(2020).9

We compute the transatlantic spillovers from Fed monetary pol-
icy shocks by entering the Fed shocks in the euro-area VAR model.
Analogously, for the domestic effects we enter the Fed shocks in the
U.S. VAR model. The effects of the ECB shocks are obtained anal-
ogously. The responses of other variables, which are not part of the
baseline VAR model, are computed by adding them one by one as
the last variable to the respective baseline VAR model.

Several variables we consider have a bilateral nature—for exam-
ple, the exchange rate or the spread between U.S. and euro-area
bond yields. In these cases, we use a bilateral VAR model to esti-
mate their impulse responses. The bilateral VAR model includes
the exchange rate, the spread between U.S. Treasuries and one-year
bund yields, the corporate bond spread of the country experiencing
the shock, and, separately for the United States and the euro area,
industrial production and consumer price indices.10 Monetary pol-
icy shocks are typically found to account only for a small fraction
of the total variation of the observed monetary policy stance in the
data. In the case of policy rates, the typical (exogenous) shock in an
average month is only of about 2 or 3 basis points.

4. Domestic and Bilateral Effect of U.S.
and Euro-Area Monetary Policy

In the following we report the responses to an exogenous monetary
policy tightening of one standard deviation, which corresponds to

9Jarociński and Karadi (2020) also provide details on the rotational sign
restrictions approach, which yields a similarly good instrument for Fed monetary
policy shocks but a weaker one for ECB shocks.

10Appendix A.1 provides further details on the specification of the Bayesian
VAR models. Appendix B summarizes the definitions of the response variables.
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Figure 2. Responses of the Bilateral Interest Rate
Differential and Exchange Rate to an Exogenous ECB and

Fed Monetary Policy Tightening (bilateral model)

Note: The solid line plots the median impulse response, surrounded by the 68
percent confidence band. The left-hand column shows the responses to an ECB
tightening and the right-hand column responses to a Fed tightening.

a contemporaneous increase in domestic one-year bond yields by
almost 2.8 basis points for the ECB and close to 2.0 basis points
for the Fed.11 In Figure 2 and in the following figures we show how
key domestic and foreign variables are estimated to respond in the
36 months following a tightening by the ECB (left column) and the
Fed (right column). The point estimate of the impulse response is
plotted as a solid line, surrounded by the 68 percent confidence band
as shaded area (blue for euro-area variables and red for U.S. vari-
ables). The responses reflect the general equilibrium effects of the
exogenous monetary policy tightening, and hence include the effects
of the endogenous policy responses on the other side of the Atlantic.

11The ECB and Fed monetary policy shocks studied here have thus a similar,
but not identical, impact on one-year bond yields. To compare monetary policy
shocks with a (counterfactually) identical impact, the quantities in the follow-
ing figures can be rescaled. Such rescaling reduces the relative magnitude of the
effect of ECB policy versus Fed policy shocks but, by construction, does not affect
significance. Because the model is linear, the impulse responses to a monetary
policy loosening can be obtained by flipping the sign of the responses.
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4.1 Effect on Interest Rate Differentials
and Bilateral Exchange Rates

The evidence in the first row of Figure 2 highlights that both after
an exogenous ECB and after an exogenous Fed tightening the inter-
est rate differential between the two regions (defined as home minus
foreign government bond rate) widens significantly. The magnitude
and persistence of the responses of the interest rate differential for
one-year bonds is very similar across the ECB and the Fed shocks.12

The impulse responses in the second row of the figure document that,
in line with uncovered interest rate parity, the domestic currency
appreciates both in the case of ECB and in the case of Fed shocks,
as domestic interest rates increase relative to foreign rates. After an
ECB monetary policy tightening, the euro appreciates particularly
sharply against the U.S. dollar. Likewise, after a Fed monetary pol-
icy tightening, the U.S. dollar appreciates as well, but the effect is
smaller and less persistent.13

4.2 Effect on Real Activity and Prices at Home and Abroad

Figure 3 shows the domestic effect of an exogenous monetary policy
tightening by the ECB (left column) and by the Fed (right col-
umn), together with the corresponding spillover. Domestic effects are
reported as a dotted line; they are marked by diamonds instead of
the dots whenever the one-standard-error (68 percent) band around
the domestic response excludes zero. Spillovers are shown as a solid
line surrounded by the one-standard-error (68 percent) confidence
band as shaded area (blue for euro-area variables and red for U.S.
variables, as before).

The two columns in Figure 3 confirm that both ECB and Fed
monetary policy shocks have a substantial impact on domestic con-
sumer prices and real activity, in line with the results in Jarociński
and Karadi (2020). After an ECB tightening, euro-area consumer

12The effect on interbank lending rates on impact is considerably stronger after
a Fed monetary policy shock. Over a one-year horizon, however, the effects from
the two monetary policy sources are very similar, as shown in Appendix C.

13Under the “rotational sign restrictions” described in Jarociński and Karadi
(2020), the U.S. dollar appreciation is persistently statistically significant, but
even then, it remains smaller for at least one year than the euro appreciation
after an ECB tightening.
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Figure 3. Bilateral Spillovers from ECB and
Fed Exogenous Monetary Policy Tightening

to Real Activity and Consumer Prices

Note: The solid line plots the median impulse response surrounded by the
68 percent confidence band. In the left-hand column these are the responses
to an ECB tightening, in the right-hand column responses to a Fed tightening.
Quantities for the United States are plotted in red, quantities for the euro area in
blue. The dotted lines plot the responses of the corresponding domestic variables,
with diamonds symbolizing significance at the 68 percent level. In the left-hand
column these are the responses of euro-area variables, in the right-hand column
the responses of U.S. variables.

prices drop immediately, statistically significantly, and persistently.
The effect of a Fed tightening on U.S. consumer prices is not statisti-
cally significant in our baseline. Under the more general “rotational
sign restrictions” approach, however, the effect of Fed monetary pol-
icy on U.S. consumer prices is comparable in size to that of ECB
monetary policy on euro-area consumer prices. The fall in real activ-
ity is statistically significant both in the case of an ECB and in the
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case of a Fed tightening. Domestic unemployment (in the bottom
row) also rises in response to an ECB and a Fed tightening, even if
the effect is statistically significant in the latter case only. The more
limited impact of ECB monetary policy on euro-area unemployment
is consistent with the more comprehensive employment protection
compared with the United States.

Turning to spillovers, Figure 3 suggests that the cross-border
effects of ECB and Fed monetary policy on consumer prices are
small and short-lived. An ECB tightening is followed by a marginal
decline in U.S. consumer prices on impact, which however turns
insignificant very quickly. The spillover from an ECB tightening to
U.S. consumer prices is thus very small compared with the sizable
domestic effect of a Fed tightening. Against the background of the
discussion in Section 2, this evidence is consistent with the absence
of a quantitatively significant aggregate demand effect on the one
hand (as shown in the middle and bottom rows) and, on the other
hand, the large share of U.S. imports from/exports to the euro area
being invoiced in U.S. dollars and hence immune to exchange rate
variation.

A Fed tightening has a somewhat stronger impact on euro-area
consumer prices in the short term. There is a small but statisti-
cally significant increase in euro-area consumer prices for about one
quarter in response to the Fed tightening. The upward pressure on
euro-area consumer prices may be due to an increase in import prices
due to the appreciation of the dollar. Indeed, the euro-area GDP
deflator, which is not directly exposed to exchange rate changes,
responds negatively, though not significantly, to a Fed monetary
policy shock.14 The finding of a statistically significant rise in euro-
area consumer prices in the absence of a corresponding increase in
the GDP deflator is consistent with a non-trivial share of euro-area
imports, not only from the United States, being invoiced in U.S.
dollars as discussed in Section 2 under the DCP case; for example,
while on average only about 4 percent of euro-area countries’ total
imports are sourced from the United States, about 24 percent are
invoiced in dollars (see Boz et al. 2020).

14Please refer to Appendix C for this and more impulse responses.



Vol. 19 No. 2 Making Waves: Monetary Policy and Its Asymmetric 111

Turning to real activity, we find that there are no spillovers to
unemployment and industrial production from an ECB tightening.
In contrast, real activity spillovers from a Fed tightening are large.
The impact of an ECB shock on U.S. unemployment is not sta-
tistically significant beyond one quarter, while the impact on U.S.
industrial production is even slightly expansionary. An expansionary
spillover from an ECB tightening to U.S. industrial production may
in theory occur as U.S. exporters temporarily gain competitiveness
relative to their local competitors in the euro area. However, looking
beyond the one-month horizon, spillovers to U.S. industrial produc-
tion are short-lived and statistically insignificant. The impact of a
Fed tightening on real activity in the euro area is sizable and much
more long-lasting. Euro-area unemployment and industrial produc-
tion respond by at least as much as their U.S. counterparts over the
course of an entire year, and initially the spillover is even larger than
the domestic effect in the United States.15 After one year the increase
in the unemployment rate in the euro area is still close to one-half
of the domestic increase in the United States. In the next two sub-
sections we delve into the transmission channels of U.S. spillovers,
looking at the responses of trade and financial conditions.

4.3 Effect on Trade

The main international transmission channel of monetary policy
in textbook models operates via the effect of exchange rates on
exports (e.g., Mundell 1963). In this subsection we explore the rela-
tive importance of the aggregate demand and expenditure-switching
effects in transmitting spillovers from monetary policy tightening.

Figure 4 shows that a tightening by both the ECB and the Fed
induces an appreciation (i.e., an increase in the dotted lines in the
first row of Figure 4) of the respective real effective exchange rate
(REER). The larger appreciation of the euro REER is in line with
our estimates suggesting that the effect of an ECB tightening on the
euro-dollar exchange rate is larger than that of a Fed tightening.16

15The estimated spillover from Fed shocks to the euro area based on “rota-
tional sign restrictions,” which—as noted—capture U.S. monetary policy shocks
better, is larger.

16The response of exchange rates to Fed monetary policy shocks is also weaker
under “rotational sign restrictions.”
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Figure 4. Response of Euro-Area and U.S. Trade
to an Exogenous Monetary Policy Tightening

Note: The left-hand column shows the responses to an ECB tightening, and the
right-hand column the responses to a Fed tightening. Quantities for the United
States are plotted in red, quantities for the euro area in blue. The dotted lines
are the responses of the domestic variables, with diamonds symbolizing signifi-
cance at the 68 percent level. In the left-hand column these are the responses of
euro-area variables, in the right-hand column the responses of U.S. variables. The
solid line shows the median impulse response of the corresponding spillover with
a 68 percent confidence band. The real effective exchange rate is the number of
trade-weighted foreign currency units per home currency unit. Within any given
graph, the dotted line and the solid line therefore differ in their denominator.
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Because of the substantial trade links between the euro area and the
United States, both central banks also affect each other’s REER. A
Fed tightening triggers a persistent and marginally statistically sig-
nificant depreciation of the euro REER (a decrease in the solid line
in the right column). An ECB tightening leads to a depreciation
of the U.S. dollar REER for more than one year. Of course, these
results are at least in part due to the weight each currency has in
the effective exchange rate of the other.

The dotted line in the right column in the second row of Figure
4 shows that the U.S. terms of trade vis-à-vis the rest of the world
barely respond to a Fed tightening. This limited response is con-
sistent with large LCP and PCP components in U.S. imports and
exports, respectively, under which U.S. export and import prices are
both sticky in dollars.17 The small improvement in the U.S. terms of
trade on impact may be due to some share of bilateral imports from
the euro area being invoiced in euros. The left column shows that
the U.S. terms of trade respond more strongly to an ECB tightening,
which is consistent with the considerably stronger response of the
bilateral exchange rate already seen in Figure 2.

The drop of U.S. exports in response to a Fed tightening shown
in the right column of the third row is consistent with expenditure
switching and negative demand effects in the rest of the world due to
contractionary spillovers, but it is not estimated very precisely. Sim-
ilarly, the drop in U.S. imports in the last row in the right column
is consistent with negative demand effects and a lack of expenditure
switching in the United States given the stickiness of import prices
in dollars, but it is again not estimated precisely. The left column
shows that U.S. exports do not respond to an ECB tightening, while
U.S. imports fall somewhat, consistently with the more pronounced
response of the U.S. terms of trade in the second row.

The second row of the left column of Figure 4 shows that an ECB
tightening improves (i.e., raises) the euro area’s terms of trade sta-
tistically significantly and persistently. In fact, while a large share of
euro-area countries’ total imports and exports is invoiced in euros,
namely about 71 percent and 74 percent, respectively, a non-trivial
share is invoiced in other currencies (see Boz et al. 2020). Similarly,

17From the perspective of the United States, DCP is equivalent to PCP in
exports and LCP in imports.



114 International Journal of Central Banking June 2023

after a Fed tightening euro-area terms of trade deteriorate for sev-
eral months, as shown in the right column in the second row of
Figure 4. This matches the observation that—consistent with the
DCP paradigm—the dollar plays an outsized role among non-euro
invoicing currencies in euro-area imports, i.e., that the dollar is used
widely for invoicing of trade that does not involve the United States.

An ECB tightening strongly affects euro-area exports, but not
imports, as shown in the last two rows of the left column of Figure 4.
Euro-area exports decline statistically significantly and persistently
after an ECB tightening. Such a drop is consistent with their prices
being sticky in euros to a large degree. The limited response of euro-
area imports suggests that the expenditure-switching and aggregate
demand channels largely offset each other; the possibility that euro-
area imports barely move because their prices are largely sticky in
euros is hard to reconcile with the above evidence that the euro-area
terms of trade improve in response to an ECB tightening.

The third and fourth row in the right column show that while
euro-area trade slows down in response to a Fed monetary policy
tightening, this response is not estimated very precisely. This may be
because the share of total euro-area exports absorbed by the United
States (about 6 percent of total euro-area countries’ exports) or
whose prices are sticky in dollars (about 20 percent of total euro-area
countries’ exports; see Boz et al. 2020) is not too large. Similarly,
only a small share of the euro area’s imports is sourced from the
United States, and only a limited share is invoiced in dollars and
therefore subject to expenditure switching in the face of a dollar
appreciation.

Overall, despite their effect on exchange rates and the terms of
trade, there are only relatively limited spillovers from ECB mone-
tary policy to U.S. trade and from Fed monetary policy to euro-area
trade.

4.4 Effect on Financial Conditions

The comparable size of the real economies of the euro area and
the United States contrasts sharply with the unequal global impor-
tance of their financial sectors and currencies. The global dominance
of U.S. financial markets and the U.S. dollar renders the financial
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Figure 5. Financial Spillovers of an
Exogenous Monetary Policy Tightening

Note: The left-hand column shows the responses to an ECB tightening, and the
right-hand column the responses to a Fed tightening. Quantities for the United
States are plotted in red, quantities for the euro area in blue. The dotted lines
are the responses of the domestic variables, with diamonds symbolizing signif-
icance at the 68 percent level. In the left-hand column these are the responses
of euro-area variables, in the right column the responses of U.S. variables. The
solid line shows the median impulse response of the corresponding spillover with
a 68 percent confidence band. The stock index shown for the euro area is the
Euro Stoxx 50, and the index for the United States the S&P 500. The corporate
bond spread is the option-adjusted spread between a corporate bond with BBB
or below investment-grade rating and a government bond. The government bonds
used are bunds for the euro area and Treasuries for the United States.

channel between the United States and the euro area almost unidi-
rectional, and accounts for the spillovers from U.S. monetary policy
on euro-area real activity.

Our findings suggest that financial spillovers from ECB and Fed
monetary policy are asymmetric. Figure 5 shows the spillovers to
three financial variables: stock prices, spreads of speculative-grade
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corporate bonds, and sovereign bond yields. For stocks, as shown in
the top row of the figure, even though both ECB and Fed tightening
reduce domestic prices on impact, bilateral spillovers are not statis-
tically significant. Note that this evidence is not inconsistent with
a very short-lived positive correlation between euro-area and U.S.
stock markets after a monetary policy shock over a couple of days
that is no longer detectable at monthly frequency.

At the same time, we find that Fed monetary policy strongly
affects interest rates and financing conditions in the euro area. The
middle row of Figure 5 shows the spread between a basket of corpo-
rate bonds below investment grade (i.e., rated BBB or below, with
interest rates adjusted for any included option value) and govern-
ment bonds. After a Fed tightening, there is a statistically significant
and persistent increase in the spread of euro-area speculative-grade
corporate bonds.18 In fact, this financial spillover is as large as the
response of domestic (U.S.) corporate bond spreads, shown by the
red dotted line in the right column. The bottom row shows that
one-year bund yields decline after a Fed tightening,19 pointing to
some (systematic) offsetting response by the ECB to mitigate at
least some of the effects of Fed monetary policy shocks on the euro-
area economy.20 Clearly, financial spillovers are much smaller in the
case of an ECB tightening than in the case of a Fed tightening,
as responses of U.S. variables in the left column of the figure are
small and never statistically significant. A corollary of this find-
ing is that monetary policy spillovers do not significantly contribute
to the observed co-movement between euro-area and U.S. financial
variables such as stock prices and sovereign rates.21

18These corporate bonds were not part of the ECB’s asset purchase program.
It is conceivable that in recent years they have been more isolated from Fed
monetary policy shocks, but this period is too short to significantly dampen the
estimated spillover from monetary policy shocks. The impulse responses show the
average spillover over 20 years.

19Under “rotational sign restrictions,” after a Fed tightening euro-area one-year
interest rate swaps decline significantly as well.

20Recall that all euro-area impulse responses are net of the effect of any sys-
tematic ECB policy response.

21Because the effects shown are long-term averages, they are robust to iso-
lated spillover episodes, e.g., in the context of unconventional monetary policy.
The period of unconventional monetary policies in the euro area is too short to
confirm or reject a possible change in spillovers from the ECB to the United
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In contrast, an ECB monetary policy tightening does not have a
comparable effect on U.S. financial conditions. U.S. corporate bond
spreads—unlike euro-area corporate bond spreads—do not increase
after an ECB tightening. And although one-year government bond
yields in the euro area respond significantly to the ECB monetary
policy shock, there are no discernible spillovers to U.S. bond yields.22

In summary, a Fed tightening tightens financial conditions in the
euro area as captured by corporate bond spreads, while an ECB
tightening does not affect financial conditions in the United States.

5. International Effects of ECB and Fed Monetary Policy

This section explores whether the asymmetry found in the previous
section is specific to the euro-area–U.S. bilateral links or whether it
can be extended to the global economy.

5.1 Effect on Global Financial Markets

Figure 6 presents the effects of ECB and Fed monetary policy on
global financial markets. The right column documents that a Fed
tightening contracts borrowing denominated in U.S. dollars world-
wide. A prominent example is new debt issued by borrowers whose
business activity is mostly located outside of the United States (and
other countries which use the U.S. dollar as their official currency).
After a Fed tightening, new issuance of dollar-denominated syndi-
cated loans outside the United States drops by up to 4 percent,
and new dollar-denominated debt capital, which includes all sectors
(government, financial, and non-financial) drops by even more (first
and second row of Figure 6, respectively). One might conjecture that
this drop is mainly due to the financial sector, but this is not the

States in recent years. Using a different approach, Curcuru et al. (2018) find that
between the euro area and the United States, spillovers of conventional monetary
policy (as measured by changes in expected interest rates) on 10-year yields were
not significantly different from spillovers of unconventional monetary policy (as
measured by changes in term premia).

22After both ECB and Fed tightening, the respective domestic bond yields
respond very similarly on impact. During the first half-year after the shock a
considerable term spread opens up, as shown in Appendix C. Only thereafter do
longer maturities follow short-term rates, as noted by Hanson and Stein (2015).
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Figure 6. Effects of an Exogenous Monetary Policy
Tightening on Global Financial Markets

Note: The solid line shows the median impulse response surrounded by the
68 percent confidence band. In the left-hand column these are the responses to
an ECB tightening, in the right-hand column the responses to a Fed tightening.
Quantities related to the euro area are plotted in blue, quantities related to the
United States in red.
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case. Non-financial corporations outside the United States reduce
their issuance of U.S. dollar debt by just as much.23 This reveals a
direct link between U.S. monetary policy and investment activity in
the rest of the world, i.e., a powerful financial spillover channel from
Fed monetary policy to the rest of the world.

In contrast, the effect of an ECB tightening on borrowing in
euros outside the euro area, shown in the left column of the figure,
is not contractionary and is barely statistically significant. Euro-
denominated borrowing outside the euro area is less common than
U.S. dollar-denominated borrowing outside the United States.24 But
even in relative terms the effect of ECB monetary policy on foreign
euro borrowing is much smaller and insignificant.

Likewise, U.S. international net portfolio investment drops signif-
icantly after a Fed tightening. As shown in the third row of Figure 6,
after a Fed tightening, U.S. residents acquire a significantly smaller
amount of foreign financial assets, i.e., claims against non-U.S. resi-
dents, in net terms. Since U.S. liabilities in net terms drop simultane-
ously, cross-border financial investment positions shrink, consistent
with the hypothesis of Fed monetary policy greatly affecting the
global financial cycle (Miranda-Agrippino and Rey 2022). Again,
the analogous effects of ECB tightening have the opposite sign and
are not statistically significant.

Next, a Fed tightening also depresses global stock markets, while
an ECB tightening is inconsequential. Global stock prices, summa-
rized by the MSCI index excluding both U.S. and euro-area stocks
in the fourth row of Figure 6, fall on impact and a few months after
a Fed tightening, but are unchanged after an ECB tightening. It is
also worth noting that global stock prices respond more strongly to
the Fed’s monetary policy than the euro-area stock prices presented
earlier in Section 4.4.

23Please refer to Appendix C for this and further impulse responses.
24Since 1999 on average about 31 percent of U.S. dollar-denominated syndi-

cated loans and about 22 percent of debt capital have been issued outside the
United States, whereas of the corresponding euro-denominated assets only about
4 percent and 7 percent, respectively, have been issued outside the euro area.
The volume in these foreign euro-denominated markets over the same period was
about one-sixth of that in foreign U.S.-dollar-denominated markets for syndicated
loans, and one-third in the case of debt capital.
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An ECB tightening has a statistically significant impact on non-
oil commodity prices, however. Although the spillovers from ECB
monetary policy via financial conditions are negligible, there seems
to be an indirect impact via the euro-area business cycle. An ECB
tightening leads to a drop in non-oil commodity prices quoted in
U.S. dollars and, in combination with the euro appreciation, to an
even larger drop in commodity prices quoted in euros. The effect of a
Fed tightening is statistically significant only under the “rotational
sign restrictions.”

5.2 Effect on EMEs

The first row of Figure 7 shows that financial spillovers to EMEs
from Fed monetary policy are much more consequential than those
from ECB monetary policy. After a Fed tightening, the statistically
significant drop in EME stock prices is larger than that in both euro-
area and global stock prices shown in Figures 5 and 6; after an ECB
tightening, EME stock prices barely move. This mirrors the strong
spillovers from Fed tightening to financial markets of EMEs found
by Hoek, Kamin, and Yoldas (2020).25

The evidence for asymmetric effects of Fed and ECB monetary
policy on EMEs extends to real activity (Avdjiev et al. 2019). Mon-
etary policy tightening by both the ECB and the Fed reduces real
GDP in EMEs, but the effect is statistically significant only in the
case of a Fed tightening.

Both the ECB and the Fed affect EMEs’ trade. After an ECB
tightening, exports (including energy) decline persistently, but with
only a limited impact on overall GDP. Exports similarly fall after a
Fed tightening, although the decline is statistically significant only
under the “rotational sign restrictions” approach.26 This suggests
that Fed monetary policy affects EME real activity beyond trade.

25Hoek, Kamin, and Yoldas (2020) consider identification of the drivers of Fed
tightening based on high-frequency moves in U.S. Treasury yields and stock prices
around Federal Open Market Committee announcements and U.S. employment
report releases. They interpret positive co-movements between stocks and interest
rates around these events as growth shocks and—as we do in this paper—negative
co-movements as monetary shocks.

26Likewise, the remaining impulse responses to a Fed shock in the figure are
statistically significant (or more precisely estimated) under the “rotational sign
restrictions” approach.
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Figure 7. Effects of an Exogenous
Monetary Policy Tightening on EMEs

Note: The solid line shows the median impulse response surrounded by the
68 percent confidence band. In the left-hand column these are the responses to
an ECB tightening, in the right-hand column the responses to a Fed tightening.

To better understand the transmission channels of monetary pol-
icy, we focus on non-oil trade, which however requires narrowing the
analysis to a smaller set of countries.27 We focus on spillovers to
Brazil, Russia, India, China, and South Africa, often referred to
as “BRICS” countries. After an ECB and Fed tightening, non-oil
exports from, respectively, the euro area and the United States to
BRICS countries decline persistently. Imports from BRICS coun-
tries decline with a delay, but this is only statistically significant
in case of the Fed tightening. Overall, the effects on trade with the
BRICS countries are similar for both Fed and ECB tightening. The

27Please refer to Appendix C for these impulse responses.
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demand effects that dampen imports from BRICS countries about
half a year after the tightening are, however, more pronounced in
case of the Fed, in line with the stronger impact of Fed monetary
policy on, e.g., U.S. unemployment and the weaker appreciation of
the U.S. dollar (see Figures 2 and 3).

5.3 A Hierarchy of Spillovers from Monetary Policy

The comparison of the effects of ECB and Fed monetary policy in a
unified and coherent framework suggests a pronounced asymmetry
in their spillovers. Overall, a hierarchy of monetary policy spillovers
emerges, which places the Fed ahead of the ECB in terms of the
global impact of its monetary policy. Financial spillovers from Fed
monetary policy spread to the euro area and other countries, affect-
ing real activity. Trade spillovers from ECB monetary policy barely
affect the United States but spread to other countries. Finally, sig-
nificant spillovers from ECB and Fed monetary policy may imply
policy trade-offs in EMEs.

The asymmetry of monetary policy spillovers is most pronounced
in financial channels. The importance of this channel of Fed mone-
tary policy has been illustrated during the COVID-19 crisis, when
aggressive action by the Fed, especially in mid-March 2020, resulted
in a normalization of financing conditions globally. At least three
well-known factors contribute to the asymmetry of the international
impact of ECB and Fed monetary policy: the central role of U.S.
financial markets, the dominant role of the U.S. dollar, and the rel-
atively low trade openness of the United States, with respect to the
euro area.

The first factor is the central role of U.S. financial markets. U.S.
financial markets represent a global financial hub, whose size and
global interconnectedness can be seen, for example, in the impor-
tance of the U.S. dollar lending market. Figure 8 shows the issuance
volume of bonds outside of their home-currency area. Since 2009 the
U.S. dollar bond market has been about three times as large as the
euro bond market.28 In fact, it has been argued in this vein that

28This difference reemerged after the sovereign bond crisis. Since then, the
euro’s relevance in bond markets has been falling behind that of the U.S. dollar,
enforcing the dominant role of the United States in global financial conditions. In
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Figure 8. Issuance Volume of Bonds
Outside the Home-Currency Area

(EUR billions, 12-month moving average)

Source: Dealogic and ECB calculations.

Fed monetary policy is a major driver of the global financial cycle
(Miranda-Agrippino and Rey 2020).29

A second factor is that the U.S. dollar remains the globally
dominant currency.30 A dominant trade-invoicing currency changes

the period up to the year 2007, both euro and dollar bond markets grew rapidly.
The euro market grew disproportionally strongly, boosted by the strong euro
appreciation, so that by 2007–08 it had largely caught up with the dollar bond
market. But after the sovereign bond crisis, the euro bond market only recovered
to pre-crisis levels, whereas the dollar bond market kept growing at a constant
rate.

29For international capital flows, Fed monetary policy may be less important
than financial shocks. Habib and Venditti (2019) find that changes in global risk
caused by “pure” financial shocks have an even larger effect on capital flows than
Fed monetary policy shocks.

30The dominant role of the U.S. dollar is particularly sizable in terms of foreign
exchange rate holdings, issuance of international debt by international borrow-
ers, and international loans in foreign currency and foreign exchange turnover.
Two other pieces of evidence confirm the persistent centrality of the U.S. dollar
in global financial markets during periods of high economic tensions. The first
piece of evidence is the correlation between the effective exchange rate of the
U.S. dollar and global (non-U.S.) stock markets during period of turbulence. The
second piece of evidence is the positive correlation between the U.S. dollar and
the VIX index. The centrality of the U.S. dollar is explained, besides historical
reasons such as the importance of the dollar as an anchor currency, by the safety
and liquidity of dollar-denominated assets in crisis periods (Maggiori, Brent, and
Schreger 2019) and by EME firms’ incentives to issue dollar-denominated bonds
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transmission via the expenditure-switching channel. Our results sug-
gest, however, that the central role of the U.S. dollar in trade invoic-
ing may be only one aspect of dollar dominance (Boz, Gopinath,
and Plagborg-Moller 2017; Gopinath et al. 2020). More important is
the U.S. dollar’s dominance in the pricing of financial assets, which
amplifies the exchange rate effect of Fed monetary policy, affecting
global financial conditions. As important financial assets are denomi-
nated in U.S. dollars, dollar exchange rate fluctuations affect balance
sheet positions worldwide. Thereby, Fed monetary policy can influ-
ence not only borrowing and lending in any currency but also any
capital-intensive economic activity, even global value chains (Bruno
and Shin 2015, 2020).

The third factor which helps explain the asymmetry across the
two regions is the stronger importance of trade for the euro area
than for U.S. GDP. Indeed, trade openness measured in terms of
imported goods and services relative to GDP is approximately 25
percent for the euro area and only 15 percent for the United States.
Figures 4 and 7 highlight the pronounced responsiveness of euro-
area trade to exchange rate movements caused by monetary policy
shocks, especially in trade with EMEs.

The first two factors contribute to the potential special role of
Fed monetary policy as a driver of the global financial cycle. The
global effects of Fed monetary policy are strong, and are not limited
to EMEs, but are seen also in the bilateral spillovers to the euro area
(see, e.g., Figure 3). Further adding to this might be other countries
mimicking Fed monetary policy (Mukhin 2018; Corsetti et al. 2021;
Georgiadis and Zhu 2021).

The third factor helps explain why ECB spillovers tend to trans-
mit mainly via trade channels. These spillovers via trade are stronger
for other economies than bilaterally with the United States. For
trade partners other than the United States, the euro area’s import
share of goods is about 90 percent, so that ECB monetary policy
can spill over to smaller countries via, specifically, the demand and
expenditure-switching channels.

(Bruno and Shin 2017) in periods of favorable U.S. dollar carry trades. The rela-
tive strength of the euro during the recent pandemic episode signals the relevance
of the enhanced institutional architecture of the Economic and Monetary Union
and of high-quality marketable euro-denominated assets in determining the future
role of the euro (Ilzetzki, Reinhart, and Rogoff 2020).
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6. Concluding Remarks

In this paper we estimate spillovers from Fed and ECB monetary
policy in a unified and state-of-the-art econometric framework. We
find that bilateral spillovers between the United States and the euro
area are generally small. Our finding of a small impact of ECB mon-
etary policy on the U.S. economy could be due to two reasons: First,
it might reflect that the Fed has been able and determined to fully
offset spillovers from ECB monetary policy; alternatively, it might
reflect that ECB monetary policy spillovers to the United States
have been small in the first place. We also find that the Fed mone-
tary policy spillovers to the euro area are statistically significant—at
least for unemployment—and there is evidence of a stronger respon-
siveness of euro-area financial conditions to Fed monetary policy
conditions. This finding could imply that the ECB faces trade-offs
between price stability and stabilization of output and/or financial
conditions in the very short term. Notwithstanding this possibility,
our estimates suggest that the ECB has been successful in preserv-
ing price stability in the face of Fed monetary policy spillovers at
least over the medium term.

Looking at spillovers from Fed and ECB monetary policy to
EMEs, our findings suggest a key role for the trade and financial
channels. Moreover, our findings point to a pronounced asymmetry
across ECB and Fed monetary policy spillovers. The large spillovers
from Fed monetary policy via financial channels are consistent with
the central role of U.S. financial markets and the U.S. dollar, and the
spillovers from ECB monetary policy through trade are consistent
with the euro area’s strong integration in world trade. The policy
trade-offs in EMEs implied by our finding of non-trivial spillovers
could be rooted in more pronounced and widespread frictions in
these economies.

Appendix A

A.1 High-Frequency Identification of Monetary Policy Shocks

As highlighted in Section 3, we use financial market reactions to
monetary policy announcements to identify monetary policy shocks.
The approach follows Jarociński and Karadi (2020).
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The data set consists of 248 Federal Reserve monetary policy
announcements since 1990 and 283 ECB monetary policy announce-
ments since 1999. Financial market reactions are measured in the
time window starting 10 minutes before and ending 20 minutes after
a central bank announcement. In the case of the Federal Reserve,
the announcement time is typically the release time of the press
release. In the case of the ECB, the time window is longer and ends
20 minutes after the end of the press conference (when there is one).
In these windows we record interest rate surprises and stock price
surprises. The Federal Reserve interest rate surprises are defined
as the mean of the changes in federal funds futures and Eurodol-
lar futures with remaining maturities from one month up to one
year. The ECB interest rate surprises are defined as the mean of
the changes in EONIA swaps with maturities from one month up
to one year. By including maturities up to one year, these surprises
capture not just the changes of the current policy rates but also of
the expectations for interest rates up to one year into the future,
reflecting forward guidance and non-standard policies. The Federal
Reserve stock price surprises are measured as the change in the S&P
500 stock index, and the ECB stock price surprises are measured as
the change in the Euro Stoxx 50 stock index. We aggregate these
surprises to monthly frequency.

In the next step we isolate the monetary policy shocks from
among the interest rate surprises by purging the information effects
from them. This is based on the sign restriction: interest rates and
stock prices are assumed to co-move negatively after a monetary
policy shock, as is implied by a wide range of models. Therefore,
we treat as monetary policy shocks only those interest rate sur-
prises which co-move negatively with stock prices in the respective
month. A more sophisticated alternative is to decompose interest
rate and stock price surprises into two orthogonal components and
“rotate” them so that one is associated with a negative co-movement
and the other with the positive co-movement of interest rate and
stock price surprises. Jarociński and Karadi (2020) find that in the
large sample for the United States the two approaches yield similar
results, but in the euro-area sample the former, simpler approach,
dubbed “poor man’s sign restrictions,” yields a stronger instrument
for monetary policy (i.e., is associated with a stronger increase in the
one-year bond yield) than the more sophisticated sign restrictions
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approach. Therefore, we use this approach for both the United States
and the euro area for comparability. The Federal Reserve monetary
policy surprise in April 2001 is larger than six standard deviations
of monetary policy shocks. We exclude this stark outlier from the
analysis.

A.2 Estimation of the Impulse Responses

We track the responses of the economy to the identified shocks
using a VAR. The baseline VAR for each country includes the
one-year government bond yield, stock prices, the corporate bond
spread, industrial production, and the respective consumer price
index (CPI/HICP). We add the identified shock to this VAR as the
first variable. We restrict the coefficients of the first equation to zero,
reflecting the fact that the shock is independently and identically
distributed. After estimating the VAR with the standard Minnesota
prior, we compute the impulse responses to the first shock identified
recursively. The variables and the estimation of the baseline VAR
are the same as in Jarociński and Karadi (2020). This paper also
provides details on the rotational sign restrictions approach, which
yields a stronger instrument for Federal Reserve monetary policy
shocks, but not for ECB shocks.

We compute the effect of the Federal Reserve policies on the
euro area (plotted in the graphs as solid line) by combining the
Federal Reserve shocks with the euro-area variables in the VAR.
Analogously, for the domestic effects of the Federal Reserve poli-
cies (plotted with dots) we combine Federal Reserve shocks with the
U.S. variables in the VAR. To obtain the effect of the ECB policies,
the setup is simply mirror-inverted: the domestic effect of ECB poli-
cies is based on the effect of ECB shocks on euro-area variables; the
spillover effect to the United States is based on the effect of ECB
shocks on U.S. variables. The responses of other variables, which are
not part of the baseline VAR specification, are computed by adding
them one by one as the last variable to the respective baseline VAR.

Several variables that we study are bilateral: the exchange rate,
the spread between the United States and the euro-area bond, etc.
In these cases, we use a bilateral VAR specification31 to compute

31Georgiadis (2017) compares the performance of bilateral VARs with multi-
lateral (global) VARs.



128 International Journal of Central Banking June 2023

their impulse responses. The bilateral VAR includes the exchange
rate, the spread between U.S. Treasuries and one-year bund yields,
the corporate bond spread of the country experiencing the shock,
and, separately for the United States and the euro area, industrial
production and consumer price indices.

Appendix B. Data

The monetary and central bank information shocks are part of the
online appendix to Jarociński and Karadi (2020).

All series cover the period January 1999–December 2018, unless
otherwise noted.

https://www.aeaweb.org/content/file?id=9984
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Table B.2. Description of Additional
Variables Used in the Online Appendix

Variable Euro Area United States

Interest Rate
Differential

Spread between one-month
EURIBOR and LIBOR,
end-of-month. Source: SDW.

Spread between one-month
LIBOR and EURIBOR,
end-of-month. Source:
FRED.

Core HICP/CPI HICP for all items excluding
energy and food, for euro
area in changing
composition, working-day
and seasonally adjusted,
monthly. Source: SDW.

CPI for all urban customers,
all items less food and
energy in U.S. city average,
seasonally adjusted,
monthly. Source: FRED.

GDP Deflator GDP deflator interpolated
from quarterly data,
employing a similar strategy
as for the United States.
Source: SDW.

GDP deflator interpolated
from quarterly data,
following Stock and Watson
(2010). Source: FRED.

Real GDP Real GDP interpolated from
quarterly data, employing a
similar strategy as for the
United States. Source:
SDW.

Real GDP interpolated from
quarterly data, following
Stock and Watson (2010).
Source: FRED.

Total Real Trade
Balance
(Excluding Oil)

Euro-area trade data, deflated
by price indicators,
excluding oil trade, monthly,
sample: 2000–18. Source:
Haver Analytics, ECB
calculations.

U.S. trade data, deflated by
price indicators, excluding
oil trade, monthly, sample:
2000–18. Source: Haver
Analytics, ECB calculations.

Interest Rate
Swaps

One-year interest rate swap
based on six-month
EURIBOR, monthly
average. Source: Bloomberg.

One-year interest rate swap
based on three-month
LIBOR, monthly average.
Source: Bloomberg.

Term Spreads Spread between 10- and 1-year
yields based on the
estimated German
government debt yield
curve, end-of-month. Source:
Thomson Reuters.

Spread between 10- and 1-year
Treasury constant maturity
rates, end-of-month. Source:
Thomson Reuters.

(continued)
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Table B.2. (Continued)

Variable Euro Area United States

New Issuance of
Bonds Outside
Denomination
Currency Area
by Non-financial
Corporations

Volume of debt capital
denominated in euro (or the
former currency of one of the 11
initial euro-area countries) and
newly issued outside of countries
with the euro as official currency
(pre-1999: outside of the initial
member countries),
non-financial corporations only,
monthly, unit: euro. Sources:
Dealogic, ECB calculations.

Volume of debt capital
denominated in U.S.
dollars and newly issued
outside of countries with
the U.S. dollar as official
currency, non-financial
corporations only, unit:
U.S. dollar. Sources:
Dealogic, ECB
calculations.

New Issuance of
Bonds Outside
Denomination
Currency Area,
Low or Junk
Rating

Volume of debt capital
denominated in euro (or the
former currency of one of the 11
initial euro-area countries) and
newly issued outside of countries
with the euro as official currency
(pre-1999: outside of the initial
member countries), low or junk
rating only, monthly, unit: euro.
Sources: Dealogic, ECB
calculations.

Volume of debt capital
denominated in U.S.
dollars and newly issued
outside of countries with
the U.S. dollar as official
currency, low or junk
rating only, monthly,
unit: U.S. dollar. Sources:
Dealogic, ECB
calculations.

Portfolio
Investment—
Financial
Liabilities

Net incurrence of financial
liabilities, euro area in fixed
composition (19 countries)
vis-à-vis rest of the world, not
seasonally adjusted, monthly, at
market value. Source: SDW
(balance of payments and
international investment
position).

Net foreign purchases of
U.S. securities, not
seasonally adjusted,
monthly, at market value.
Sources: TIC data, Haver
Analytics.

Oil Price (in U.S.
Dollars, in
Euros)

Spot price of West Texas
Intermediate. Source: FRED.

Real Exports to
BRICS
(Excluding Oil)

Sum of real exports from euro area
to all BRICS countries, deflated
by price indicators, excluding
oil, monthly, sample: 2000–18.
Sources: Haver Analytics, ECB
calculations.

Sum of real exports from
the United States to all
BRICS countries, deflated
by price indicators,
excluding oil, monthly,
sample: 2000–18. Sources:
Haver Analytics, ECB
calculations.

Real Imports from
BRICS
(Excluding Oil)

Sum of real imports by the euro
area from all BRICS countries;
see real exports to BRICS
(excluding oil).

Sum of real imports by the
United States from all
BRICS countries; see real
exports to BRICS
(excluding oil).
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Appendix C. Additional Impulse Responses

Figure C.1. Response to an Exogenous
Monetary Policy Tightening (bilateral model)

Note: The solid line shows the median impulse response surrounded by the
68 percent confidence band based on the bilateral model.



Vol. 19 No. 2 Making Waves: Monetary Policy and Its Asymmetric 135

Figure C.2. Spillovers from an Exogenous Monetary
Policy Tightening to Real Activity and Prices

Note: The solid line plots the median spillover surrounded by the 68 percent
confidence band. In the left-hand column these are the responses to an ECB
tightening, in the right-hand column the responses to a Federal Reserve tighten-
ing. Quantities for the United States are plotted in red, quantities for the euro
area in blue. The dotted lines plot the responses of the corresponding domestic
variables, with diamonds symbolizing significance at the 68 percent level. In the
left-hand column these are the responses of euro area variables, in the right-hand
column the responses of U.S. variables.
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Figure C.3. Spillovers from an Exogenous Monetary
Policy Tightening to Financial Conditions

Note: The solid line plots the median spillover surrounded by the 68 percent
confidence band. In the left-hand column these are the responses to an ECB
tightening, in the right-hand column to a Federal Reserve tightening. Quantities
for the United States are plotted in red, quantities for the euro area in blue.
The dotted lines plot the responses of the corresponding domestic variables, with
diamonds symbolizing significance at the 68 percent level. In the left-hand col-
umn these are the responses of euro area variables, in the right-hand column the
responses of U.S. variables.The government bonds used are the bund for the euro
area and the Treasury for the United States.
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Figure C.4. Effects of an Exogenous Monetary
Policy Tightening on Global Financial Markets

Note: The solid line shows the median impulse response surrounded by the
68 percent confidence band. In the left-hand column these are the responses to
an ECB tightening, in the right-hand column to a Federal Reserve tightening.
Quantities related to the euro area are plotted in blue, quantities related to the
United States in red.
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Figure C.5. Effects of an Exogenous Monetary
Policy Tightening by the ECB or the

Federal Reserve on Emerging Economies

Note: The solid line shows the median impulse response surrounded by the
68 percent confidence band. In the left-hand column these are the responses to
an ECB tightening, in the right-hand column the responses to a Federal Reserve
tightening. (EA = euro area)
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