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Abstract

We investigate whether the classic Mundell-Flemming “trilemma” has morphed into
a “dilemma” due to financial globalisation. According to the dilemma hypothesis,
global financial cycles determine domestic financial conditions regardless of an econ-
omy’s exchange rate regime and monetary policy autonomy is possible only if capital
mobility is restricted. We find that global financial cycles indeed reduce domestic
monetary policy effectiveness in more financially integrated economies. However, we
also find that another salient feature of financial globalisation has the opposite effect
and amplifies monetary policy effectiveness: Economies increasingly net long in for-
eign currency experience larger valuation effects on their external balance sheets in
response to exchange rate movements triggered by monetary policy impulses. Over-
all, we find that the net effect of financial globalisation since the 1990s has been to
amplify monetary policy effectiveness in the typical advanced and emerging market
economy. Specifically, our results suggest that the output effect of a tightening in
monetary policy has been stronger by 40% due to financial globalisation. Insofar
as valuation effects can only play out if an economy’s exchange rate is flexible, the
choice of the exchange rate regime remains critical for monetary policy autonomy
under capital mobility and in the presence of global financial cycles. Thus, our re-
sults suggest that the classic trilemma remains valid.
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1 Introduction

Standard macroeconomic theory posits that an economy can have at most two out of an open
capital account, a fixed exchange rate and an independent monetary policy. Specifically, if capital
is allowed to move freely across borders, domestic interest rates can deviate from interest rates
abroad only if the exchange rate is flexible. Alternatively, if policy-makers seek to stabilise the
exchange rate under free capital mobility, domestic interest rates have to shadow foreign interest

rates. This is the classic Mundell-Flemming “trilemma” or “impossible trinity”.

The trilemma describes reasonably well the trade-offs between international capital mobility,
the choice of the exchange rate regime and monetary policy autonomy over the last century or
so (Obstfeld et al., 2005). However, the rise of financial globalisation since the late 1990s has
triggered a lively debate as to whether exchange rate flexibility continues to be a sufficient con-
dition for monetary policy autonomy. In particular, evidence suggests that domestic financial
conditions are increasingly affected by developments in the rest of the world. This notwith-
standing, until the global financial crisis the consensus was that financial globalisation had not
materially reduced monetary control (see Yellen, 2006; Bernanke, 2007; Woodford, 2007; Weber,
2008; Kamin, 2010, and references therein).

The debate has intensified after the global financial crisis, which epitomised the role of global
financial cycles in interest rates, asset prices, capital flows and bank leverage (Shin, 2012; Rey,
2013; Bruno and Shin, 2014; Agrippino and Rey, 2014). Specifically, it has been argued that
financial conditions in the world’s foremost financial centre—mnamely the US—spill over to other
economies through global financial cycles regardless of the exchange rate regime and override the
efforts of domestic monetary policy to steer financial conditions. Put differently, due to global
financial cycles non-US central banks allegedly lose the ability to influence domestic long-term
interest rates even in the presence of flexible exchange rates. As a consequence, it is argued,
the classic trilemma has morphed into a “dilemma” and the impossible trinity into an “irrecon-
cilable duo”: As long as capital is allowed to flow freely across borders, financial globalisation
renders monetary policy in non-US economies ineffective, even if their exchange rates are flex-
ible.1'2 While this debate has been particularly heated in emerging market economies, it also
concerns advanced economies. For instance, when explaining the ECB’s decision to adopt for-
ward guidance President Mario Draghi noted that “a tightening of the policy stance may arise
from developments in global bond markets that unduly spill over to the interest rate term struc-
ture in the euro area. So far our forward guidance has managed to decouple euro area forward

curves somewhat from developments in the US” (Draghi, 2014).

nterestingly, the evidence also “supports a modified view of the trilemma for the modern [post-Bretton
Woods] era. Both the exchange rate regime and capital controls clearly affect autonomy, but the combination
of floating with capital controls seems to provide unfettered autonomy, and removing either limits autonomy to
some degree” (see Obstfeld et al., 2005, p. 433).

2Farhi and Werning (2013) study a small open economy model in which, in contrast with the Mundellian view,
capital controls are desirable even when the exchange rate is flexible as they help to smooth capital flows.
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However, there is one aspect of financial globalisation which has been under-appreciated in this
debate. In particular, along with the growth in the size of external balance sheets associated
with financial globalisation economies’ net foreign currency exposures have risen as well: Both
advanced and emerging market economies have been increasingly net long in foreign currency
(see Burger et al., 2010; Hausmann and Panizza, 2011; Benetrix et al., forthcoming; Burger
et al., 2014; Hale et al., 2014). And as shown by Meier (2013) by extending Woodford (2007)’s
classic analysis, rising net foreign currency exposures imply that valuation effects in response to
exchange rate movements become larger and increasingly counteract the weakening of monetary
policy effectiveness that results from the loss in domestic interest rate policy autonomy due to
global financial cycles. In other words, while financial globalisation might weaken the interest
rate channel of monetary policy through global financial cycle effects, it may strengthen the

exchange rate channel through net foreign currency exposure effects.

Our paper addresses the questions as to (i) whether global financial cycle and net foreign currency
exposure effects have been empirically relevant and, if so, (ii) which of these competing forces has
had a stronger impact on domestic monetary policy effectiveness since the 1990s. To answer these
questions, we first estimate the response of output to a domestic monetary policy shock for a
sample of economies during 1999-2009. We then examine whether heterogeneities in the domestic
transmission of monetary policy can be explained by differences in economies’ global financial
integration patterns. In particular, we consider the role of two salient features of financial
globalisation for cross-country asymmetries in monetary policy effectiveness: The size of external
balance sheets, which reflects economies’ susceptibility to global financial cycle effects; and the
currency exposure of economies’ external balance sheets, which captures their susceptibility to

exchange rate valuation effects.

We focus on euro area economies in the baseline analysis to exploit the fact that they are more
similar to each other along a number of dimensions than economies in a broader sample. This
reduces the list of country characteristics we need to control for in studying the determinants of
asymmetries in monetary policy transmission in a cross-section of economies, which is important
as we are working with small samples. For example, while Anglo-Saxon economies tend to have
market-based financial systems, banks play a more important role in continental European and
emerging market economies, which affects in non-trivial ways the transmission of monetary policy
(see Allen, 2004). Similarly, inflation volatility is typically higher in emerging market than in
advanced economies, which steepens the Philips curve (see Jarocinski, 2010). Emerging market
economies also often manage their currency heavily, which clogs the exchange rate channel
of monetary policy transmission. Moreover, due to the euro area’s single monetary policy,
considering solely euro area economies ensures that the monetary policy shock we identify is truly
identical across economies. Similarly, focusing on euro area economies ensures that asymmetries
in monetary policy transmission are not driven by differences in the (expected) endogenous
response of monetary policy during the transition back to the steady state. In order to ensure

that our results are not confined to euro area economies, in extensions of our baseline analysis we



consider a broader country sample which includes non-euro area advanced and emerging market

economies as well.

More specifically, our empirical approach consists of two stages. First, we obtain estimates of
the impact of a monetary policy shock on output from a mixed cross-section global VAR, (MC-
SGVAR) model with sign restrictions. A key advantage of this model relative to the standard
GVAR model suggested by Pesaran et al. (2004) is that we can include euro area economies
individually and, at the same time, model euro area monetary policy as a function of aggregate
euro area output growth and inflation. Moreover, the GVAR framework allows us to take into
account spillovers from euro area monetary policy to the rest of the world and possible spill-
backs, which may have a quantitatively important impact on the effects of monetary policy on
domestic variables. In a second stage, we regress the trough responses of output to a monetary
policy shock on the overall size of economies’ external balance sheets—to capture the impact
of global financial cycle effects on monetary policy effectiveness—and of the latters’ currency
exposure—to capture the impact of net foreign currency exposure effects. In so doing, we control
for standard determinants of monetary policy transmission such as labour market rigidities and

industry structure.

Our approach differs from that in existing studies on the trilemma (see Philippon et al., 2001;
Frankel et al., 2004; Obstfeld et al., 2005; Shambaugh, 2004; Miniane and Rogers, 2007; Blue-
dorn and Bowdler, 2010; Klein and Shambaugh, 2013; Obstfeld, 2014). Specifically, the extant
literature typically seeks to gauge the extent to which domestic interest rates are driven by
world /base-country interest rates. To do so, these studies distinguish between floaters and
peggers as well as between economies that impose capital controls and those that do not. In
general, this literature finds that pass-through from world /base-country to domestic interest
rates is stronger in case of exchange rate pegs and when capital flows are unrestricted. In this
paper, we do not assess the extent to which domestic financial conditions are determined by
monetary policy abroad and whether differences in domestic interest rate policy autonomy are
related to economies’ financial integration patterns. Instead, we investigate whether domestic
monetary policy is less effective—in terms of its impact on output—in economies that are more
integrated in global financial markets. Moreover, in addition to global financial cycle effects
we account for an additional channel through which financial globalisation can affect domes-
tic monetary policy effectiveness: net foreign currency exposure effects. Our approach is thus
more general, and it enables us to test directly whether financial globalisation has reduced—or

strengthened—domestic monetary policy effectiveness.

We find empirical support both for global financial cycle and net foreign currency exposure
effects on domestic monetary policy effectiveness. On the one hand, economies which are more
susceptible to global financial cycle effects display a weaker response of output to monetary
policy. On the other hand, economies with larger net foreign currency exposures exhibit a

stronger response of output to a monetary policy shock. Applying these estimates from the



cross-section to the evolution of economies’ susceptibility to global financial cycle and net foreign
currency exposure effects within economies over time, we find that financial globalisation has not
markedly changed monetary policy effectiveness in the euro area since the late 1990s. In contrast,
financial globalisation has amplified monetary policy effectiveness in the typical advanced and
emerging market economy. Moreover, while the results at the group level hide considerable
heterogeneity at the country level for euro area and advanced economies, it appears that financial
globalisation has strengthened monetary policy effectiveness in most emerging market economies,

in line with their progress in redeeming from the “original sin” in the 2000s.

Taken together, our results do not support the hypothesis that financial globalisation is neces-
sarily associated with a reduction in monetary policy effectiveness in economies with flexible
exchange rates. In particular, even if flexible exchange rates do not ensure insulation of domestic
financial conditions from global financial cycles, flexible exchange rates support monetary policy
effectiveness through net foreign currency exposure effects. Hence, in general flexible exchange
rates remain critical to monetary policy autonomy under capital mobility, which implies that
the classic trilemma is still valid. Another implication of our results is that even if it does
not necessarily reduce its effectiveness, financial globalisation does modify the transmission of
monetary policy. In particular, in addition to their impact on inflation pass-through or trade
competitiveness, under financial globalisation exchange rate movements triggered by monetary
policy impulses affect domestic agents’ wealth and, thereby, spending and investment decisions.
Financial globalisation may thus imply that the interest rate channel loses and that the ex-
change rate channel to gains importance. These changes may also have implications for optimal

monetary policy and international monetary policy coordination.

The remainder of the paper is organised as follows. Section 2 reviews the mechanisms through
which financial globalisation may affect domestic monetary policy transmission. We lay out our
modelling strategy in Section 3. Section 4 presents our main results. An array of robustness
checks is discussed in Section 5. Finally, Section 6 concludes and draws implications from our

findings for policy and future research.

2 How Can Financial Globalisation Affect Monetary Policy Ef-

fectiveness?

2.1 Global Financial Cycle Effects

An important transmission channel of monetary policy operates through long-term interest rates
that shape firms’ credit-financed investment and households’ consumption decisions. According
to the expectations hypothesis, long-term interest rates are determined by expected future short-

term rates, which, in turn, are set by an economy’s central bank. However, as long-term interest



rates also include risk premia, financial globalisation may weaken monetary control if domestic
risk premia are sensitive to their foreign counterparts. This may be the case if domestic and
foreign financial assets are considered as substitutes by investors, and when capital is allowed

to move freely and at low cost across borders.

Empirical evidence substantiates the view that risk premia co-move strongly across economies.
For example, Hellerstein (2011), Rey (2013) as well as Agrippino and Rey (2014) find that one
global factor explains a large fraction of the cross-sectional variance of risky returns around the
world. Importantly, Rey (2013) and Agrippino and Rey (2014) find that a major driver of this
global factor is US monetary policy. Similarly, Bekaert et al. (2013) as well as Bruno and Shin
(2014) provide evidence that US monetary policy has a large impact on global risk aversion.
Moreover, Rey (2013), Agrippino and Rey (2014) as well as Bruno and Shin (2014) find that US
monetary policy drives the leverage of global banks, which transmits US financial conditions to
the rest of the world.®> In a related vein, Reinhart and Reinhart (2009), Forbes and Warnock
(2012) as well as Ghosh et al. (2014) put forth evidence suggesting that US monetary policy and
global risk aversion are key determinants of global capital flow waves that transmit financial
conditions in the US across the world. Lo Duca et al. (2014) find that US unconventional
monetary policy has been a major determinant of the recent surge in global bond issuance, and
the results of McCauley et al. (2014) suggest that US monetary policy has been a crucial driver
of the growth in offshore US dollar credit. Obstfeld (2014) finds that even though changes in
US short-term interest rates do not have a statistically significant impact on domestic short-
term interest rates in economies with flexible exchange rates, the latter do not insulate domestic
long-term interest rates from those in the US; similarly, Ito (2014) finds that the transmission
of changes in domestic short-term to long-term rates interest rates is weaker in economies which
are more integrated in global financial markets. Finally, Obstfeld (2014) finds that shifts in
global risk aversion have a statistically significant impact on non-US long-term interest rates.
The evidence thus points to the existence of a global financial cycle which originates in the
US and which undermines interest rate autonomy and thereby monetary policy effectiveness in

non-center economies.*

Given that they operate through cross-border capital flows, the extent to which economies are
susceptible to global financial cycles should be related to their degree of integration in global
financial markets. The latter is typically measured by the size of economies’ external balance
sheet. The data on gross foreign asset and liability positions for a large panel of economies’
have been assembled by Lane and Milesi-Ferretti (2001, 2007). The top panel of Figure 1 shows

the change in euro area economies’ gross foreign asset and liability positions relative to GDP,

3Cetorelli and Goldberg (2012) find that globally active US banks respond to local shocks by shifting liquidity
through internal funding markets across domestic and foreign subsidiaries, transmitting US monetary policy to
the rest of the world. Domestic (both US and non-US) financial conditions hence become less responsive to
domestic monetary policy and, at the same time, more responsive to foreign monetary policy.

“He and McCauley (2013) as well as Obstfeld (2014) provide extensive discussions of the channels of transmis-
sion from world and US to domestic interest rates and financial conditions more generally.



gfaly, during 1999-2009. The bottom panel shows the levels in 2009 (see also Table 1).> There
has been considerable variation in gross foreign asset and liability positions over time and across
economies. In particular, gross foreign asset and liability positions have increased substantially
in most euro area economies during 1999-2009. While Austria, Ireland, Greece, Portugal and
Slovenia saw a strong increase in their gross foreign asset and liability positions, Italy and Finland
experienced rather small increases. In level terms, while Belgium, Ireland, and the Netherlands
have high gross foreign asset and liability positions, they are relatively low in Greece, Italy and
Slovenia. This heterogeneity also applies to the world as a whole. Specifically, while the euro
area and other advanced economies expanded their gross foreign asset and liability positions
strongly during 1999-2009, emerging market economies did so much less. And while euro area
economies had large gross foreign asset positions in 2009, they were lower in emerging market

economies.

2.2 Net Foreign Currency Exposure Effects

Differences in the currency composition of an economy’s foreign assets and liabilities give rise
to valuation effects in response to exchange rate fluctuations. A rigorous analysis of the role
of exchange rate valuation effects for domestic monetary policy transmission under financial
globalisation is presented in Meier (2013). Extending the New Keynesian dynamic stochastic
general equilibrium (DSGE) model of Woodford (2007), Meier (2013) finds that a contractionary
monetary policy shock is associated with a weaker interest rate channel as financial globalisation
allows agents to smooth consumption by borrowing from abroad. At the same time, Meier (2013)
finds that the appreciation of the domestic currency in response to a tightening in monetary
policy is associated with negative wealth effects as the home-currency value of an economy’s net
foreign asset and liability position declines, at least to the extent that foreign assets (liabilities)
are denominated in foreign (domestic) currency. Overall, Meier (2013) argues that for plausible

parameter values the weakening of the interest rate channel is outweighed by the strengthening

®To minimise the influence of extreme values we use log(1 + gfali:) throughout the paper, which we refer to
as gfal; for ease of notation.

SFinancial globalisation, valuation effects and monetary policy have been studied from a theoretical perspective
elsewhere as well. For example, Devereux and Sutherland (2008) find that pursuing price stability remains welfare
maximising under financial globalisation. Engel and Matsumoto (2009) find that exchange rate movements in
the presence of foreign currency exposures have major implications for welfare, risk sharing and the international
diversification puzzle (see also the discussion in Engel, 2014). Devereux and Sutherland (2010) study the role of
valuation effects for the evolution of net foreign asset positions. Devereux and Yetman (2014) show that trade
and financial integration reduce the gains from using sterilised interventions to influence exchange rates. In a
somewhat different context, Devereux et al. (2013) analyse the extent to which improved performance in terms of
in the level and predictability of inflation across economies has contributed to the rise of financial globalisation.
Finally, Tille (2008) studies the role of exchange rate valuation effects for the cross-border transmission of shocks.



of the exchange rate channel.”® In addition to the wealth effects stemming from changes in the
valuation of the stock of foreign assets and liabilities, exchange rate valuation effects triggered
by monetary policy impulses may also arise from changes in the home-currency value of foreign
investment income flows (see Auer, 2014). Specifically, as dividend payments on foreign equity
holdings are typically denominated in foreign currency, an appreciation of the domestic currency
in response to a tightening in domestic monetary policy will reduce the home-currency value of

foreign investment income flows.

To measure the exposure of economies’ external balance sheets to exchange rate fluctuations, we
use the data assembled by Lane and Shambaugh (2010); Benetrix et al. (forthcoming). Denote
by nfal;; and gfal;; economy i’s net and gross foreign asset and liability position relative to
GDP. Furthermore, let Ej;j; denote the logarithm of the nominal bilateral exchange rate of
economy ¢’s currency vis-a-vis that of economy j in period ¢, expressed in terms of units of the
domestic currency relative to one unit of the foreign currency. Moreover, denote by 33 and 55&
the shares of foreign assets and liabilities in economy ¢’s external balance sheet; and denote by
wi} and w} the shares of economy i’s foreign assets and liabilities which are denominated in
foreign currency. Lane and Shambaugh (2010) define economy 4’s net foreign currency exposure

as
ONnfaly
BB b~ (S wih = sl wi) - gfali. (1)

The net foreign currency exposure reflects the change in economy i’s net foreign asset and

nfry =

liability position that results from a uniform depreciation of its currency vis-a-vis all foreign
currencies.? Specifically, economy i’s net foreign asset and liability position improves with wﬁ
in response to a depreciation as the domestic-currency value of foreign assets rises if these are
denominated in foreign currency. Similarly, economy i’s net foreign asset and liability position
worsens with wiLt in response to a depreciation of the domestic currency as the domestic-currency
value of foreign liabilities rises if these are denominated in foreign currency. Thus, a positive
value of nfx; implies that economy i will experience an improvement in its net foreign asset
and liability position in response to a depreciation of its currency vis-a-vis all foreign currencies;
analogously, a positive value of n fx;; also implies that economy ¢ will experience a worsening in

its net foreign asset position in response to an appreciation of its currency vis-a-vis all foreign

"Meier (2013) also finds that financial globalisation reflected by a reduction in international financial interme-
diation costs strengthens monetary policy effectiveness. In particular, a contractionary monetary policy shock is
again associated with a weakening in the interest rate channel as agents can more easily smooth consumption by
borrowing from abroad. At the same time, however, as the domestic currency appreciates more due to the capital
flows that underlie consumption smoothing, net exports decline more strongly than in a baseline scenario without
financial integration. Overall, the effect of the stronger exchange rate channel again outweighs that of the weaker
interest rate channel.

80f course, an economy’s overall net foreign currency exposure may hide significant heterogeneities across
sectors. For instance, in some emerging market economies the public sector is net long in foreign currency
(through foreign reserves holdings) while the private sector is net short in foreign currency. In this case, the
wealth effects described above would only play out if there were transfer schemes that redistribute valuation
gains/losses from the private to the public sector and vice versa. We let the data speak for themselves regarding
whether such (implicit) schemes are in place.

9See Appendix B for details.



currencies. Of course, the magnitude of these valuation effects also depends on the (relative)

magnitude of foreign asset and liability holdings, and thereby on sﬁ, sk and gfaly.

The top panel of Figure 1 shows the change of euro area economies’ net foreign currency expo-
sures during 1999-2009.1° The bottom panel shows the corresponding levels in 2009; see also
Table 1. The data again display substantial variation. Net foreign currency exposures have
risen markedly in Ireland, Austria and Belgium, but only little in France, Spain and Germany.
Ireland and the Netherlands stand out as economies with particularly high net foreign currency
exposures in 2009, while Italy exhibits a rather low value. As all euro area economies’ net foreign
currency exposures were positive in 2009, their net foreign asset positions worsen in response
to an appreciation of the euro, albeit to different degrees. Quantitatively, the data suggest that
valuation effects in response to exchange rate fluctuations are economically significant for a num-
ber of euro area economies. A 10% appreciation of the euro vis-a-vis all other currencies results
in a 27 percentage points (0.1 x 2.69) drop in the net foreign asset position (relative to GDP)
for Ireland, and a 2.8 percentage points drop for the average euro area economy. Net foreign
currency exposures and their evolution over time also differ markedly across the euro area, other
advanced and emerging economies. Specifically, euro area economies have experienced a smaller
increase in their net foreign currency exposures during 1999-2009 than non-euro area economies.
This reflects the fact that a considerable portion of their foreign assets and liabilities has been
denominated in euro, consistent with the progress in financial market integration during the first
decade of monetary union.'! In level terms, non-euro area advanced economies have rather high
net foreign currency exposures, much higher than the average euro area and emerging market

economy.

3 Empirical Modelling Strategy

3.1 The MCSGVAR Model

We use a GVAR model for our analysis in order to account for international financial and trade
integration in the global economy. Shocks in many economies may have important spillovers
to the rest of the world, followed by spillbacks that should be taken into account in order
to estimate consistently the transmission of domestic shocks. In particular, we consider the
MCSGVAR model of Georgiadis (forthcoming) to estimate the impact of a monetary policy
shock on domestic output. A key advantage of this model relative to the standard GVAR model

0The data of Lane and Shambaugh (2010); Benetrix et al. (forthcoming) do not include Luxembourg.

1 As an aside, when redenomination risk mounted in the euro area in 2011-2012, this was tantamount to a
potentially huge change in the foreign currency position of individual euro area economies. This suggests that
addressing such risk through the announcement of modalities for possible Outright Monetary Transactions was
important to maintain the ECB’s influence on the monetary policy transmission in the euro area economies
concerned.



suggested by Pesaran et al. (2004) is that we can consider euro area economies individually and,
at the same time, model euro area monetary policy as a function of aggregate output growth
and inflation dynamics. For the euro area, the shock we identify is therefore truly identical
across economies, and it is ensured that monetary policy behaves identically for all euro area
economies during the reversion to the steady state. These are important model features for the
purposes of this paper as they reduce the possible sources of asymmetries in the estimates of
the effects of monetary policy, which helps to identify the role of global financial cycle and net

foreign currency exposure effects given the small samples we are working with.

As in the standard GVAR literature, the MCSGVAR model of Georgiadis (forthcoming) builds
on country-specific VARX models

Pi i
wit:ai+Z<I’ij~wiyt,j+21"l-j-az;t_j+uit, 1=1,2,..., N, (2)
j=1 J=0

where x;; is a k; x 1 vector of endogenous variables and 7, is a k] x 1 vector of averages of the
other countries’ endogenous variables. In a standard GVAR model, one would let the subscript
1 refer to individual economies. Moreover, in each individual economy monetary policy would
typically be modelled by entering short-term interest rates in the vector of endogenous variables
;. Of course, this does not apply to the euro area economies, which share a single monetary

policy.

In contrast to the standard GVAR model, in the MCSGVAR model of Georgiadis (forthcoming)
the subscript ¢ may refer to a generic cross-sectional unit rather than only to economies. This
allows us to consider the ECB as a separate unit in the MCSGVAR model along euro area
(and non-euro area) economies. In particular, in the ECB’s model the “foreign” variables x,
are given by GDP-weighted averages of individual euro area economies’ output and inflation
dynamics (and, possibly, trade-weighted non-euro area output growth, inflation and financial
market dynamics). As a result, euro area monetary policy is modelled as a function of euro
area aggregate output growth and inflation dynamics, while euro area economies are included
individually in the MCSGVAR model. Non-euro area economies and their monetary policies

can be represented together in single VARX models.

More specifically, for the euro area economies the vector of endogenous variables x;; comprises
output and prices.'? The corresponding vector of “foreign” variables x;, includes trade-weighted
foreign output, prices and non-euro area short-term interest rates; oil prices; and euro area short-
term interest rates as the ECB is modelled as a distinct unit. Asin Pesaran et al. (2004), bilateral

exchange rates are not included in each country VARX model symmetrically. In particular, as

12The sample of euro area economies includes Austria, Belgium, Finland, France, Germany, Greece, Ireland,
Italy, Luxembourg, the Netherlands, Portugal and Spain. Slovenia, Slovakia and Estonia are not treated as euro
area economies in the estimation of the MCSGVAR model because they joined the euro area at a later stage
relative to other members.



all euro area members have the same nominal bilateral exchange rate, we cannot include it as
an endogenous variable in each euro area economy model. Instead, we choose the euro as the
numéraire and enter the trade-weighted nominal bilateral euro exchange rate in the vector of

foreign variables. For the euro area economies we thus have:

foreign output
foreign prices
__ |output euro area short-term interest rates
it = [ ] ' foreign short-term interest rates
oil prices

exchange rate

As discussed above, in order to model euro area monetary policy as a function of euro area aggre-
gate output growth and inflation dynamics—while considering euro area economies individually—
we introduce the ECB as a separate cross-sectional unit. The short-term interest rate is the only
endogenous variable in the ECB’s model and the vector of “foreign” variables comprises GDP-
weighted euro area output and prices. Moreover, the ECB’s model also includes GDP-weighted
non-euro area short-term interest rates, the euro area trade-weighted nominal exchange rate and

oil prices. Specifically:

euro area output
euro area prices
Tit = [euro area short-term interest rates|, «j; = |foreign short-term interest rates| . (4)

oil prices

exchange rate

For non-euro area economies, the vector of endogenous variables comprises output, prices, the
nominal bilateral exchange rate vis-a-vis the euro, and short-term interest rates. The corre-
sponding vector of foreign variables includes trade-weighted foreign output, prices, short-term

interest rates and oil prices. Hence, we have:

output foreign output
prices . foreign prices
Lig = . y L = . . : (5)
short-term interest rates foreign short-term interest rates
exchange rate oil prices

Finally, as in Georgiadis (forthcoming) we introduce an oil block as an additional cross-sectional

unit in order to model the evolution of commodity prices endogenously as a function of global
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output growth, inflation and interest rate developments. Specifically, we have:

foreign short-term interest rates
Ty = [oil prices} , X = foreign output . (6)

foreign prices

The derivation of the global solution of the model is standard and can be found in Appendix A.

3.2 Model Specification

We enter output, prices, the nominal bilateral exchange rate and oil prices in first-differences
of their logarithms. In order to mitigate the impact of unusual interest rate spikes, we consider
rit = log(1 + Ry), where R;; is the annual nominal short-term rate, as in Pesaran et al. (2004);
we also enter 7y in first-differences.'® As in Pesaran et al. (2004), due to the relatively small
time-series dimension of our sample, we allow the lag orders of the endogenous and the foreign
variables in each VARX model to be at most one. Finally, we treat the US as a dominant
unit in the sense of Chudik and Pesaran (2013) to account for the extraordinary role of the
US in the global economy. In terms of model specification, this requires to add the domestic
endogenous variables of the US in all other units’ vectors of foreign variables «j, in Equations
(3) to (6). Georgiadis (forthcoming) shows that estimates of the effect of a monetary policy
shock are robust to a number of alternative model specifications, such as the inclusion of equity
prices and the VIX index as endogenous and foreign variables; the treatment of the ECB as
a dominant unit alongside the US; extending the sample to 2012; and allowing for higher lag

orders in the endogenous variables.

3.3 Estimation Sample

Our sample comprises quarterly observations between 1999:Q1 and 2009:Q4 for 61 economies
(Table 2). We subsume the economies of Estonia, Latvia and Lithuania into a Baltic (BAL)
block, and the economies of Venezuela, Ecuador and Saudi Arabia into an oil exporting countries
(OPC) block (the latter should not be confused with the oil block discussed above, which models
the evolution of oil prices). We drop the more recent quarters in order to preclude possible
structural breaks stemming from the European sovereign debt crisis. All the data we use are

taken from Haver Analytics (see Table 3).

138ee Georgiadis (forthcoming) for a discussion of estimating the GVAR in first differences.
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3.4 Identification of Monetary Policy Shocks

As in Georgiadis (forthcoming) we identify a monetary policy shock by imposing sign restrictions
on the responses of short-term interest rates, inflation and the nominal effective exchange rate
of the euro. In particular, we require that short-term interest rates rise on impact, that the
euro appreciates on impact, and that inflation turns negative after four quarters reflecting the
stickiness of aggregate prices; we impose these restrictions on euro area short-term interest
rates in the ECB’s model, GDP-weighted aggregate euro area inflation, and the trade-weighted
nominal effective exchange rate. In Georgiadis (forthcoming) it is shown that estimates of
monetary policy transmission are very similar if the monetary policy shock is identified using
alternative schemes, such as imposing additional sign restrictions on the responses of output,
money growth, and oil price inflation; identifying shocks using the difference between lagged
financial market expectations and actual policy rates; and using a monetary policy shock time
series obtained from estimated DSGE models such as the New Area-Wide Model of Christoffel
et al. (2008) or the model of Smets and Wouters (2003) as an exogenous variable.

4 Results

4.1 Euro Area Sample

Figure 2 shows the trough responses of the level of real GDP to a 100 basis points surprise
increase in euro area short-term interest rates as estimated by the MCSGVAR model with sign
restrictions. Belgium, France and Portugal experience a relatively small decline in output; in

contrast, output drops strongly in Finland, Ireland, and Slovenia.

To what extent can cross-country asymmetries in the output responses to a monetary policy
shock be accounted for by differences in euro area economies’ susceptibility to global financial
cycle (as proxied by gfal;) and net foreign currency exposure effects (as proxied by nfx;)?
Figure 3 presents scatter plots of gfal; and nfz; one the one hand and the trough responses
of real GDP on the other hand. The scatterplots suggest that the trough responses of real
GDP might indeed be positively related to gfal; and negatively to nfz;; however, either the
relationship is not statistically significant, and/or some economies appear to be outliers. Of
course, these are only unconditional correlations, and the outliers may disappear after additional

controls are taken into account.

In particular, we estimate a cross-sectional regression for the determinants of asymmetries in
monetary policy transmission in the spirit of Carlino and DeFina (1998) as well as Dedola and
Lippi (2005):

si:a—l—’y-wi—l—ﬁgfal-gfali—i-ﬁnfx-nfa:i—i-ui, (7)
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where s; is the trough response of real GDP shown in Figure 2 and w; includes standard
determinants of monetary policy transmission, such as industry structure and labour market
rigidities (see Georgiadis, forthcoming). The data for the explanatory variables are time averages
during 1999-2009.'* Table 4 reports descriptive statistics for the dependent and the explanatory
variables. Note that the trough responses s; have a negative sign as output falls in response to
a contractionary monetary policy shock. Thus, based on the discussion in Section 2 we expect
ng al > 0 if global financial cycle effects reduce monetary policy effectiveness, and B"f T <0if

net foreign currency exposure effects strengthen monetary policy effectiveness.

As in Georgiadis (forthcoming) the results in Table 5 suggest that labour market rigidities as
well as industry structure have a statistically significant impact on monetary policy effective-
ness. Moreover, when entered simultaneously in the regression both gfal; and nfx; have a
statistically significant impact on monetary policy transmission. This is remarkable insofar as
one would expect that the relatively small number of observations would be associated with low
power and thus render it more difficult to obtain statistically significant estimates.!> In line with
the discussion in Section 2, the results suggest that global financial cycle effects weaken mon-
etary policy effectiveness (Bgf @ > (); also in line with the discussion in Section 2, the results
suggest that net foreign currency exposure effects amplify the impact of monetary policy on
output (B\”f T < 0). Moreover, the results in Table 5 imply that the global financial cycle and ex-
change rate valuation effects are economically significant. Specifically, a one-standard deviation
increase in n fx; is associated with an additional fall in output of 9 basis points in response to a
monetary policy tightening (.43 x —.21); this is sizeable, as the mean trough response of output
across euro area economies is 23 basis points. Similarly, a one-standard deviation increase in
gfal; is associated with an additional fall in output of 7 basis points in response to a tightening

of monetary policy (.57 x .13).

Our results thus imply that the impact of financial globalisation on monetary policy transmission
is a priori ambiguous. Specifically, whether financial globalisation amplifies or weakens monetary
policy transmission depends on the relative magnitude of global financial cycle and net foreign
currency exposure effects. To shed light on which of these competing forces has had a bigger
impact on monetary policy effectiveness in the euro area since the 1990s, we calculate the actual
cumulated partial effects of g fal; and n fx; over time within economies implied by the estimation
results for Equation (7). Specifically, based on the first difference of a panel version of Equation

(7) we determine by how much changes in gfal;; and nfz; have altered the effect of monetary

18ee Appendix C for a description of the construction of the indicators of labor market rigidities and industry
structure.

15Tn Section 5 we carry out extensive robustness checks to show that our results are not driven by the relatively
small number of degrees of freedom in the regression.
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policy on output over time within economies according to

¢
Asfle = ZBgfal - Agfali;, (8)
j=1
t o~
Asgfx = Zﬁ”fx -Anfwxi;. (9)
j=1

Given the negative sign of the trough responses of output in response to a monetary policy
shock s;, the positive sign of the estimate ng al and the definition of gfal;, a positive value
for A‘;-’tf al implies that monetary policy transmission has weakened due to global financial cycle
effects. Analogously, a negative value for Agf * implies a strengthening of monetary policy
transmission due to net foreign currency exposure effects. To facilitate the comparison of the
magnitudes of the two effects, in the following we reverse the sign of Agf ¥ positive values reflect

a strengthening of the impact of monetary policy on output.

The upper left-hand side panel of Figure 4 shows the GDP-weighted averages of the cumulation
of Equations (8) and (9) across euro area economies during 1999-2012.16 The lower left-hand
side panel depicts the sum of the cumulated global financial cycle and net foreign currency
exposure effects from Equations (8) and (9), taking into account the estimation uncertainty in the
regression of Equation (7). The results suggest that financial globalisation has had a dampening
effect on monetary policy transmission in the euro area, as global financial cycle effects have
outweighed net foreign currency exposure effects. In particular, the results suggest that for the
typical euro area economy financial globalisation has reduced the trough response of output to a
contractionary monetary policy shock by around 1 basis point in absolute terms, which, however,
is little relative to the mean trough response across euro area economies during 1999-2009 (see
Table 4). Therefore, while our results for the euro area are qualitatively consistent with the
dilemma hypothesis, quantitatively they are far from suggesting that financial globalisation has

annihilated monetary policy effectiveness.

It is noteworthy that this finding for the euro area as a whole does not apply homogenously
across individual economies. In particular, the top left-hand side panel in Figure 5 plots the
change in g faly against that in n fa; during 1999-2012 for each euro area economy; it also plots
the change in monetary policy transmission due to global financial cycle effects against that due
to net foreign currency exposure effects in the top right-hand side panel. In the left-hand side
panel, the shaded areas indicate the combinations of changes in g fal;; and nfx; for which the
cumulated global financial cycle and the net foreign currency exposure effects cancel each other
out, given the estimates ,/B\Qf o and B”f ¥ in Equation (7); similarly, in the right-hand side panel
the shaded areas are separated by the 45-degree line, which indicates for which economies global

financial cycle effects have outweighed net foreign currency exposure effects and vice versa. In

6The country-specific time series for gfal; and nfz; are smoothed by a Hodrick-Prescott filter before they are
used to obtain the results presented in Equations (8) and (9). Results based on country-medians are very similar.
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about half of the euro area economies, changes in monetary policy transmission due to global
financial cycle effects have dominated those due to net foreign currency exposure effects and

vice versa.

4.2 Non-Euro Area Economies

The middle and the right-hand side panels of Figure 4 display the change in monetary policy
effectiveness due to global financial cycle and net foreign currency exposure effects for a broad
set of advanced and major emerging market economies (excluding the US and China) based on
the estimates reported in Table 5.17:18 The results suggest that for the typical advanced and
major emerging market economy the changes in monetary policy transmission due to net foreign
currency exposure effects have dominated those due to global financial cycle effects. The change
in monetary policy effectiveness due to financial globalisation is also economically significant:
An additional fall in output by 4 basis points represents a strengthening of monetary policy
effectiveness by about 40% (see Tables 6 and 7). Financial globalisation has thus strengthened
domestic monetary policy effectiveness appreciably for the typical advanced and emerging market

economy, which is inconsistent with the dilemma hypothesis.

Interestingly, while the results at the group level hide substantial heterogeneity at the country
level for advanced economies, the impact of financial globalisation on monetary policy effec-
tiveness has been rather homogenous across emerging market economies (see Figure 5). In
particular, monetary policy effectiveness has strengthened only in about half of the advanced
economies. In contrast, in most emerging market economies net foreign currency exposure effects

have dominated global financial cycle effects.

As the data on gross foreign asset and liability positions are available prior to 1999, we can
calculate the cumulated partial effects of the global financial cycle and net foreign currency
exposure effects on changes in domestic monetary policy transmission according to Equations
(8) and (9) already from the early 1990s.1” The results displayed in Figure 6 are consistent with
our findings for 1999-2012, but provide additional insights. In particular, the strengthening
of monetary policy effectiveness due to financial globalisation in advanced economies has been
a persistent phenomenon and did not start only in 1999. In contrast, financial globalisation

has amplified monetary policy transmission in emerging market economies only from the early

17Specifically, we obtain the estimates of the domestic impact of a monetary policy shocks for these economies
by imposing the same sign restrictions as for the euro area. The summary statistics for the data for non-euro
area economies are reported in Tables 6 and 7.

8 Between 1999 and 2009 the renminbi had a strict (crawling) peg to the US dollar. Therefore, China’s economy
would not have experienced a loss in the home-currency value of its foreign assets denominated in foreign currency
in response to a domestic contractionary monetary policy shock that leads to an appreciation of the renminbi.
Moreover, as China’s capital account has been essentially closed its domestic financial markets should not have
been subject to global financial cycles. The results for samples including China are similar.

19We do not consider euro area economies due to the structural break elicited by the introduction of the euro
in 1999.
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2000s onwards. This is consistent with the rise in net foreign currency exposures after the
Asian financial crisis, as emerging markets economies have increasingly issued foreign debt in
domestic currency, hence redeeming from “original sin”, as also discussed in Burger et al. (2010),
Hausmann and Panizza (2011), Benetrix et al. (forthcoming), Burger et al. (2014) as well as Hale
et al. (2014). Considering the impact of financial globalisation on monetary policy effectiveness
over a longer time period thus provides even more evidence which is inconsistent with the

dilemma hypothesis.

5 Sensitivity Analysis

We consider various robustness checks. First, we investigate alternative measures of economies’
susceptibility to global financial cycle and net foreign currency exposure effects.?’ Second, we
consider the sensitivity of our results to the small size of our baseline sample restricted to euro
area economies. Finally, we explore the sensitivity of our results to the inclusion of additional

control variables in Equation (7).

5.1 Alternative Measures of Economies’ Susceptibility to Global Financial
Cycle and Net Foreign Currency Exposure Effects

5.1.1 Exchange-Rate Response-Weighted Net Foreign Currency Exposure

Figure 7 shows that the exchange rate responses to a euro area monetary policy shock differ
across currencies. This finding suggests that our baseline measure of net foreign currency expo-
sure might not be fully appropriate, as it reflects the change in the net foreign asset and liability
position that occurs in response to a uniform change in an economy’s exchange rate of the
domestic currency vis-a-vis all foreign currencies. For example, suppose that Portugal’s foreign
assets were all denominated in sterling and that its foreign liabilities were all denominated in
euro; also assume that the euro’s exchange rate vis-a-vis sterling did not respond to a euro area
monetary policy shock, while the exchange rates vis-a-vis other currencies did. In this case,
although Portugal’s net foreign currency exposure as defined in Equation (1) would clearly not
be nil, exchange rate movements in response to a euro area monetary policy shock would not

elicit valuation effects on its external balance sheet.

In order to address this issue we construct a measure of net foreign currency exposure which

takes into account the fact that some exchange rates respond more strongly to a euro area

20We do not consider de jure measures of financial openness such as the one constructed by Chinn and Ito
(2003), as these assume the same values across euro area economies due to their membership in the European
Union.

16



monetary policy shock than others, thereby eliciting larger valuation effects. In particular,

recall the definition of the net foreign currency exposure in Equation (1)

nfry = (sﬁ 'w;-% - 55 wf;) -gfaly (10)
N N
A A L L
= |Sit" Z Wijs — Sit - Z wige | - gfali, (11)

where j represents currencies other than the euro. Building on this, we define

N N
— 1 . .
oy = e st S Wi o sk S whyeinff7| - gfala, (12
2 =1, T j=1,j#i j=1,j#i

where ir fjf ¥ represents the maximum appreciation of the euro vis-a-vis currency j in response
to a euro area monetary policy shock displayed in Figure 7. According to this measure of net
foreign currency exposure, currencies against which the euro exhibits a stronger appreciation in
response to a monetary policy tightening enter with a larger weight. The results from using this
measure of net foreign currency exposure in the regression of Equation (7) are reported in Table
8 and suggest that our conclusions concerning the impact of financial globalisation on monetary

policy effectiveness are unchanged.?!:22

5.1.2 Intra-Euro Area Gross Foreign Asset and Liability Positions

The data on foreign asset and liability positions from Lane and Milesi-Ferretti (2001, 2007)
that we use in our baseline specification include intra-euro area holdings. As a consequence,
these data might overstate euro area economies’ integration into global financial markets, and
thereby also their susceptibility to global financial cycle effects. This may be innocuous for the
results obtained for euro area economies shown in Figures 4 and 5, as the upward bias in g fal;
should be compensated by a downward bias in B\gf al iy Equation (7). However, the downward
bias in ng @ would imply that the global financial cycle effects displayed in Figures 4 and 5
would be underestimated for mon-euro area economies, as their data for gfal; are not inflated

by intra-currency area foreign asset and liability holdings.

In order to ensure that our results for non-euro area economies are not biased due to intra-euro
area holdings, we use data on bilateral foreign asset and liability positions which allows us to

identify extra-euro area holdings: the IMF’s Coordinated Portfolio Investment Survey (CPIS)

21The reason for this result is that there is not much heterogeneity in the currency composition of euro area
economies’ foreign assets. For all euro area economies almost all foreign currency-denominated foreign assets are
in US dollars.

22We do not calculate this alternative measure of net foreign currency exposure for Slovenia as it maintained a
flexible exchange rate vis-a-vis the euro for half of the sample period.
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data in the regression of Equation (7).23 Table 8 shows that our baseline results are hardly
changed if we replace the gross foreign asset and liability positions from Lane and Milesi-Ferretti
(2001, 2007) by those from the CPIS data. Moreover, Figure 8 shows that our baseline results for
the changes in monetary policy effectiveness due to global financial cycle and net foreign currency
exposure effects for non-euro area advanced and emerging market economies are unchanged as
well. In contrast to our baseline results, however, using the CPIS data suggests that financial
globalisation has strengthened rather than weakened monetary policy effectiveness in the euro
area. Hence, accounting for intra-euro area foreign asset and liability holdings produces evidence

which is inconsistent with the dilemma hypothesis for all country groups.

5.1.3 BIS Data on Cross-Border Banking Claims

Instead of the gross foreign asset and liability positions from Lane and Milesi-Ferretti (2001,
2007) we next consider the sum of euro area economies’ banking claims on non-euro area
economies as well as non-euro area claims on euro area economies. As in the case of the CPIS
data, the BIS data allow us to construct measures of cross-border exposures that do not include
intra-euro area holdings. Table 8 reports the results from the estimation of Equation (7) us-
ing this alternative measure of economies’ susceptibility to global financial cycle effects. As in
the baseline results, the coefficient estimate for the net foreign currency exposure has a nega-
tive sign and is statistically significant. Even though the coefficient estimate for gross banking
claims has a positive sign, it is not statistically significant. The evidence based on extra-euro

area cross-border banking claims is therefore also inconsistent with the dilemma hypothesis.

5.1.4 Gross Foreign Asset and Liability Positions relative to Domestic Credit

Whether global financial cycles can affect domestic financial conditions might also hinge on the
the size of an economy’s external balance sheet relative to that of its domestic financial markets.
We therefore consider the ratio of the gross foreign asset and liability position to domestic credit
provided by the banking sector.?* As in the baseline results, the coefficient estimate for the net
foreign currency exposure reported in Table 8 has a negative sign and is statistically significant.
The coefficient estimate for gross foreign assets and liabilities relative to domestic credit has
a positive sign and is—marginally—statistically significant. Thus, the results are in line with

those from the baseline.

23The CPIS data report bilateral asset and liability positions for around 70 investor and over 200 destination
economies for the time period from 2001 to 2012. We do not consider these data in the baseline because they are
subject to several serious—and well-known—drawbacks (see Lane and Milesi-Ferretti, 2008). For example, some
major economies such as China do not participate in the survey; moreover, observations are available only since
2002.

24The data are taken from from the World Bank’s World Development Indicators.
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5.1.5 Gross Foreign Asset and Liability Buckets

The distribution of gross foreign asset and liability positions is skewed, as a few euro area
economies exhibit very high values. One way to ensure that our results are not driven by
extreme observations is to allocate economies into buckets that reflect groups of economies
with different, discrete degrees of susceptibility to global financial cycle effects. Specifically, we
allocate euro area economies into four buckets defined by the 25%, 50% and 75% percentiles of
the cross-country distribution of gross foreign asset and liability positions. As shown in Table

8, the results are again in line with those from the baseline.

5.1.6 Price-Based Measure of Global Financial Integration

Table 8 also reports the results obtained from replacing the gross foreign asset and liability
position by the correlation between euro area economies’ and world equity returns as a measure
for financial market integration in the spirit of Quinn and Voth (2008). The coefficient estimate
for the net foreign currency exposure is again negative and statistically significant, in line with
our baseline results. In contrast, while the coefficient estimate for the return correlation is
positive, it is not statistically significant. The results from this robustness check are therefore

inconsistent with the dilemma hypothesis.

5.1.7 Share of US/UK-Owned Banks

We next consider the share of US and UK-owned banks in the domestic economy (a proxy for
the importance of global banks in the domestic financial system) as an alternative measure of
economies’ susceptibility to global financial cycle effects. For example, Goldberg (2013) finds
that domestic interest rates co-move more strongly with those in the base economy even in the
presence of flexible exchange rates if a larger share of domestic credit is provided by global banks.
Using the bank ownership data compiled by Claessens and Horen (2014), the results reported

in Table 8 are again very similar to our baseline findings.

5.1.8 Principle Component of Alternative Measures
Finally, Table 8 shows that the results are once again very similar if we take the principal

component of all the aforementioned alternative measures of economies’ susceptibility to global

financial cycle effects.
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5.2 Sample Size and Outliers
5.2.1 Robust and Median Regressions

We first obtain robust-to-outlier (rreg) and median (qreg) regression estimates. The outcome
is reported in Table 9, and suggests that even if the robust estimator estimator identifies Ireland
as an outlier and drops it from the regression, the results are unchanged. Similarly, the results

are also unchanged when carrying out median regressions.

5.2.2 Outliers and Additional Euro Area Economies

Table 9 also suggests that our results are unchanged if we drop Ireland, Ireland and Belgium
together (due to their large values for g fal; and/or nfx;) or Slovenia (as it joined the euro area
only in 2007). Finally, our results are also unchanged if we add Slovakia—which adopted the

euro only in 2009—to our baseline sample.

5.2.3 Principal Component of Traditional Determinants

One might fear that our findings could be statistical artifacts as we enter five explanatory
variables (including the intercept) in our baseline regression for which we have only twelve
observations. In particular, by including as many (mutually orthogonal) regressors as there are
observations, one can perfectly replicate the dependent variable even if there is no structural
relationship between the explanatory and the dependent variables. To alleviate such concerns
we reduce the number of regressors by replacing labor market rigidities and industry structure
by their first principal component; readers should note that in the baseline we consider these
variables as controls whose role in monetary policy transmission is not of particular interest to

this paper. The results reported in Table 9 are again similar to those from the baseline.?

5.2.4 Considering only gfal; and nfx;

The results reported in Table 9 suggest that even if we increase the number of degrees of freedom
further by including only g fal; and n fx; as explanatory variables, the results are similar to those

from the baseline.

ZNotice also that the regressors we include are not mutually orthogonal; in fact, gross foreign asset and liabilities
and net foreign currency exposures are strongly positively correlated.
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5.2.5 Broad Country Sample

We focus on a small euro area sample in the baseline because expanding the sample is likely
to introduce substantial cross-country heterogeneity in Equation (7) which would have to be
accounted for by additional controls, which is not straightforward given the small number of
observations available. However, examining the results for an expanded sample with non-euro
area economies is important for two reasons. First, despite the issue of increasing heterogeneity
it may serve as a useful robustness check to the small number of degrees of freedom. Second, as
we determine the impact of financial globalisation on monetary policy effectiveness for non-euro
area economies in Section 4.2, it is important to check that the data provide evidence for global
financial cycle and net foreign currency exposure effects for these economies as well. Therefore,
in this robustness check we consider a broad country sample with a number of additional non-
euro area advanced and emerging market economies. As net foreign currency exposure effects
can only affect monetary policy effectiveness if the exchange rate is flexible, we only consider
economies which have a de facto crawling band or more flexible exchange rate regime according to
the classification of Ilzetzki et al. (2010).26 The first column of Table 10 reports the results from
estimating Equation (7) if we consider all euro area and non-euro area economies without adding
additional controls. Only the coefficient estimate for industry structure retains its negative sign
and statistical significance; moreover, the coefficient estimate for g fal; turns negative, which is
inconsistent with the dilemma hypothesis. However, once we a add a few controls to account for
the increasing degree of cross-country heterogeneity in this broader sample our baseline results
are essentially recovered.?” Note that while the coefficient estimates from the broader country
sample have the same sign as those in the baseline, they have smaller values in absolute terms.
However, as shown in Figures 9 and 10 this does not have a large impact on the change in
monetary policy effectiveness due to the global financial cycle and net foreign currency exposure

effects over time.?8

5.3 Additional Controls
5.3.1 Trade Integration
It could also be argued that our estimation results for g fal; pick up the effect of trade integration

on monetary policy transmission. Indeed, Cwik et al. (2011) show in a DSGE model that trade

integration may amplify domestic monetary policy transmission. Moreover, trade integration

26Insofar as the euro is a floating exchange rate, the exchange rate regime of the euro area economies - from an
external perspective - is classified as a float.

2"The euro area dummy may capture biases arising from the fact that the gross foreign asset and liability
positions for the euro area include intra-euro area holdings, and also that euro area economies maintain a stable
nominal exchange rate vis-a-vis their main trading partners. The euro area contiguity dummy may capture the
strong trade and financial ties of these economies with the euro area.

28The results are very similar if we consider only advanced economies.
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is positively correlated with financial integration in the data. However, it is unlikely that our
findings are biased because trade integration is omitted as an explanatory variable. In line
with the prediction of Cwik et al. (2011), the results reported in Table 11 document that the
coefficient estimate for trade integration is negative and—marginally—statistically significant.
At the same time, however, the coefficient estimates for g fal; and nfx; are very similar to those

from our baseline results.

5.3.2 Domestic Financial Market Development

One could also argue that gfal; and nfx; pick up the effect of financial market development on
domestic monetary policy transmission. On the one hand, it might be that economies with more
efficient financial markets display a weaker impact of monetary policy on output as there exist
better technologies to alleviate information asymmetries—which are key to credit channel effects.
The positive coefficient estimate for gfal; in the regression of Equation (7) could be driven by
this relationship as well as the positive correlation between financial market development and
gross foreign asset and liability positions in the data. On the other hand, economies with more
developed financial markets are typically more leveraged, which could be associated with stronger
credit channel effects; more developed financial markets may also invest more in foreign assets
denominated in foreign currency due to better risk management abilities. As a consequence,
the impact of more advanced financial market development on monetary policy transmission
could also show up as a negative coefficient estimate for nfz; in Equation (7). However, none
of these hypotheses are borne out by the data. Table 11 shows that including financial market
development—as proxied by the logarithm of private credit relative to GDP in Equation (7)—

does not change our baseline results.

5.3.3 Financial Sector Size

Large gross foreign asset and liability positions are typically a feature of economies with large
financial sectors (in terms of their contribution to aggregate GDP) which are heavily engaged in
cross-border financial intermediation. And monetary policy could be less effective in economies
with such financial sectors as international demand for financial intermediation services is not
sensitive to domestic interest rates. As a consequence, the positive coefficient estimate for g fal;
could stem from the positive correlation between the size of economies’ external balance sheets
and their financial sectors, as well as the dampening impact of financial sector size on domestic
monetary policy effectiveness. However, Table 11 shows that when we add the financial sector

value added share as an explanatory variable the results do not support this hypothesis.?”

29The data are taken from the EU KLEMS database.
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5.3.4 Share of Variable-Rate Housing Loans

Euro area economies exhibit differences in the share of variable-rate housing loans that could play
an important role for the asymmetries in domestic monetary policy transmission. For example,
while only a small fraction of housing loans in France, Belgium and the Netherlands are subject
to variable rates, almost all such loans are subject to variable rates in Finland, Slovenia and
Ireland; and, as shown in Figure 2 this aligns with differences in the impact of monetary policy
on output across euro area economies. However, the results in Table 11 suggest that our baseline
results are unaffected by the inclusion of the share of variable-rate housing loans as still another

control in Equation (7).

Figure 11 shows that also the cumulated impact of global financial cycle and net foreign cur-
rency exposure effects on domestic monetary policy effectiveness under the robustness checks

considered in Section 5.3 are similar to the baseline.

5.4 Levels vs. Logarithms of the Variables

Finally, Tables 12 to 14 document that our results are also unchanged if we take the level rather

than the logarithm of gross foreign asset and liability positions.

6 Conclusion

This paper investigates whether the classic Mundell-Flemming trilemma has morphed into a
dilemma due to financial globalisation since the 1990s. We estimate the output response to a
domestic monetary policy shock for a sample of advanced and emerging market economies using
an MCSGVAR model, and examine whether heterogeneities in domestic monetary policy trans-
mission can be explained by cross-country differences in global financial integration patterns.
The results suggest that the impact of financial globalisation on domestic monetary policy effec-
tiveness depends on the relative importance of two salient features of financial globalisation: the
size of economies’ external balance sheets, which determines the extent to which global finan-
cial cycles influence domestic financial conditions and thereby reduce domestic monetary policy
effectiveness; and the currency exposure of economies’ external balance sheets, which may give
rise to exchange rate valuation effects that strengthen domestic monetary policy effectiveness.
As the latter can only play out if an economy’s exchange rates is flexible, the choice of the
exchange rate regime remains critical to monetary policy autonomy under free capital mobility.

Hence, our results suggest that the trilemma remains valid.

Our results have implications for policy and academia. From a policy perspective, insofar as val-

uation effects on economies’ external balance sheets arising from exchange rate movements grow
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in importance, central banks might need to re-assess the way their monetary policy transmits
to the economy. In particular, while the traditional interest rate channel might lose significance
due to the increasing influence of global financial markets on domestic financial conditions, the
exchange rate channel may gain importance due to growing net foreign currency exposures of
economies’ external balance sheets. As a result, the exchange rate channel matters not only
because of its importance for import/export prices and quantities but, increasingly so, because
of wealth effects. From an academic perspective, our finding that exchange rate valuation ef-
fects on economies’ external balance sheets have economically important implications for the
transmission of domestic shocks suggests that these should become a standard element in open-
economy DSGE models. Specifically, the rotation in the transmission channels of monetary
policy may have important implications for the design of optimal monetary policy, and the
gains from international monetary policy coordination. Finally, future research should seek to
break down external balance sheets by sector to investigate whether there are heterogeneities
in the importance of exchange rate valuation effects between the public, household, corporate

sector and financial sectors.
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A Global Solution of the MCSGVAR Model

Denoting by z = (@}, ), Aio = (Ir,, —Tio), Aij = (®ij,Tij), and ¢; = maz(p;, p), Equation

(2) can be written as
g

Aio-zie = a; + Z Aij - Zijp—j + Ui (A1)

j=1
The vector of endogenous and “foreign” variables of unit ¢ can be linked to the vector which
stacks the endogenous variables of all units by z;; = W;x;, where W is a link matrix containing
that aggregates all other units’ endogenous variables into unit i’s “foreign” variable x},. Equation

(A.1) can then be written as
g
A Wi -z =a; + ZAij Wi + wit. (A.2)
j=1

With ¢ = maz(q1, g2, - .., qn), the unit-specific models in Equation (A.2) can now be stacked to
deliver the GVAR model

q
Gy -z =a-+ Z G- xi—j + uy, (A.3)
=1
where
AWy ai AW, Ut
AWy as Ay Wy usy
GO = . ’ a = . ) G] = ]. ) Uy = . ' (A4)
AnoW N ay AniW N UNt

The global solution of the model is then given by

q
iBt:b—f—ZF]’-CBt_]’-}-Et, (A5)
j=1

where b = Gala, F; = GalGj, and € = Galut. Estimation of the MCSGVAR model amounts
to (i) estimating each unit’s VARX model in Equation (2) by ordinary least squares, (ii) using
the link matrices W in stacking the relevant estimated matrices as in Equation (A.4), and (iii)

obtaining the global solution in Equation (A.5).
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B Interpretation of Net Foreign Currency Exposure

Consider an economy’s net foreign asset and liability position relative to GDP denoting by Y;;
GDP, and by A;; and L;; the level of foreign assets and liabilities
Ay — Ly wiAy+ (1 —wi)Ay —whLy — (1 —wk)Ly

liy = = . B.1
nfali Ya Y (B-1)

After a uniform percentage change in the economy’s exchange rate vis-a-vis all foreign currencies

by ¢/* the value of the net foreign asset and liability position relative to GDP is given by

Yit ’

nfall, = (B.2)

and the difference relative to the initial net foreign asset and liability position relative to GDP
is given by

fe(wA A, —wkL;
Anfa’it - nfalgt - nfalit = g (wlt it w’Lt Zt)

Yit
A L
S tht & Ai—i—Li =g’ (wiisy — wisip)gfal
i % [
= ¢/ nfz. (B-3)

C Construction of Indicators for Industry Mix and Labor Mar-
ket Rigidities

The metric for industry mix is calculated as the sum of standardised data for the share of
aggregate output accounted for by (durables) manufacturing, construction and services; the
sign for services is reversed, as a higher share of services typically suggests that demand is less
interest rate-sensitive. We take the data from the OECD STAN Database and the World Bank’s

World Development Indicators.

The labour market rigidities metric is composed of two sub-metrics: real wage and unemployment
rigidities. For real wage rigidities, we consider union density taken from the OECD as well as
the Social Security Index from Botero et al. (2004) which summarises information on old age,
disability, death, sickness, health and unemployment benefits. For unemployment rigidities, we
also consider two measures. First, we consider the OECD’s Strictness of Employment Protection
Index, which is based on 21 items covering three aspects of employment protection: individual
dismissal of workers with regular contracts, additional provisions for collective dismissals and the
regulation of temporary contracts. Second, we consider the Regulation of Labour Index from

Botero et al. (2004) which summarises information on alternative employment contracts, the

30



cost of increasing hours worked and firing workers, dismissal procedures, labour union power
and collective disputes. The individual labour market rigidities series are standardised and
summed, with a negative sign for the variables for unemployment rigidities, as they dampen the
response of output to a shock. The construction of the industry structure and labour market

rigidities indicators is the same as in Georgiadis (forthcoming).

D Imputation of Missing Data for the Explanatory Variables in
Equation (7) in the Expanded Country Sample

We use the share of manufacturing (Regulation of Labour Index and Social Security Index) to
impute missing data for the durable goods manufacturing share (union density) for Brazil, Chile,
Indonesia, Thailand and South Africa; the Social Security Index to impute missing data for the
Strictness of Employment Protection Indicator for Thailand. For the share of construction for
Brazil, Chile, Indonesia, Thailand and South Africa we resort to data from the World-Input-

Output Database and national sources.
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E Tables

Table 1: Gross Foreign Asset and Liability Positions and Net Foreign Currency Exposures

Change 1999-2009 2009 level
GFA/GDP (log) Net FX exp. GFA/GDP (log) Net FX exp.
AUT 0.72 0.58 1.91 0.25
BEL 0.54 0.59 2.39 0.60
DEU 0.45 0.16 1.64 0.22
ESP 0.47 0.11 1.49 0.16
FIN 0.25 0.25 1.71 0.20
FRA 0.43 0.01 1.78 0.20
GRC 0.64 0.27 1.43 0.25
IRL 0.92 1.54 3.43 2.69
ITA 0.18 0.22 1.25 0.09
NLD 0.42 0.49 2.22 0.95
PRT 0.61 0.21 1.77 0.18
SVN 0.63 0.36 1.21 0.40
EA 0.42 0.21 1.68 0.28
AEs 0.31 0.39 1.44 0.93
EMEs 0.10 0.29 0.82 0.19

Note: The table reports the changes in economies’ gross foreign asset and liability positions relative
to GDP as well as net foreign currency expsoures during 1999-2009; the table also reports their
levels in 2009. For the gross foreign asset and liability position we report the logarithm of one plus
the original value.

Table 2: Country Groups

Region Countries

Indiv. countries/units ALB, AUS, AUT, BAL, BEL, BGR, BOL, BRA, CAN, CHE, CHL, CHN,
COL, CRI, CZE, DEU, DNK, ECB, EGY, ESP, FIN, FRA, GBR, GRC,
HKG, HRV, HUN, IDN, IND, IRL, ISR, ITA, JOR, JPN, KOR, LUX,
MAR, MEX, MYS, NLD, NOR, NZL, OIL, OPC, PER, PHL, POL, PRT,
PRY, ROU, RUS, SGP, SVK, SVN, SWE, THA, TUR, USA, ZAF

Baltics (BAL) EST, LVA, LTU
Oil exporting countries VEN, ECU, SAU
(OPC)

Note: The table reports the countries included and details the composition of the country groups.
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Table 3: Data Sources

Unit ‘ Real GDP Prices Short-term interest rates Oil prices
ALB A914GDPCQIMFWEO H914PCQEMERGE C914ICQIFS
AUS S193NGCD@G10 H193PCQG10 N193RI3@QG10
AUT J122GDPTQEUDATA H122PCQ@G10

BEL S124NGCD@G10 H124PCQ@G10

BGR J918GDPTQEUDATA H918PCQEMERGE C918IMQIFS
BOL H218NGCD@QEMERGE H218PCQEMERGE C218IMQIFS
BRA H223NGCD@QEMERGE H223PCQEMERGE C223IMQIFS
CAN S156NGCD@G10 H156PCQ@G10 C156IM@IF'S
CHE S146NGCD@G10 H146PCQ@G10 N146RI3@G10
CHL H228NGCD@QEMERGE H228PCQEMERGE N228RTARQEMERGE
CHN H924NGCDQEMERGE H924PCQEMERGE N924RTAR@QEMERGE
COL S233NGPC@QEMERGELA H233PCQEMERGE C233IM@IFS

CRI H238NGCDQEMERGE H238PCQEMERGE C238ICQIFS
CZE J935GDPTQEUDATA H935PCQEMERGE N935RIB@QEMERGE
DEU S134NGCD@G10 C134PCQIFS

DNK S128NGCD@Q@G10 H128PCQ@G10 N128RTAR@G10
ECB C023IM@IFS
ECU C248GDPIQIFS H248PCQEMERGE C248ICQIFS
EGY A469GDPCQIMFWEO H469PCQEMERGE N469RTARQEMERGE
ESP S184NGCD@G10 H184PCQ@G10

EST J939GDPTQEUDATA H939PCQEMERGE C939IM@IF'S

FIN S172NGCD@G10 H172PCQG10

FRA S132NGCD@G10 H132PCQG10

GBR S112NGCD@G10 H112PCQG10 N112RI3@G10
GRC C174GDPIQIFS H174PCQG10 C174ICQIFS
HKG H532NGCD@QEMERGE H532PCQEMERGE N532RIB@QEMERGE
HRV C960GDPIQIFS H960PCQEMERGE C960IM@IF'S
HUN H944NGCDQEMERGE H944PCQEMERGE N944RTARQEMERGE
IDN H536NGCDQEMERGE H536PCQEMERGE C536IM@IFS

IND H534NGCDQEMERGE C534PCQIFS C534ICQIFS

IRL S178NGCD@G10 H178PCQ@G10

ISR S436NGPCQEMERGEMA H436PCQEMERGE N436RIB@QEMERGE
ITA S136NGCD@Q@G10 H136PCQ@G10

JOR H439NGCDQEMERGE H439PCQEMERGE C439ICQIFS

JPN S158NGCD@Q@G10 H158PCQ@G10 C158IM@IFS
KOR S542NGPCQEMERGEPR H542PCQEMERGE C542IMQIFS
LTU H946NGCDQEMERGE H946PCQEMERGE C946IM@QIFS
LUX S137NGCD@G10 H137PCQG10

LVN H941NGCD@QEMERGE H941PCQEMERGE C941IM@IFS
MAR C686GDPIQIFS C686PCQIFS C686IMQIF'S
MEX S273ANGPCQEMERGE H273PCQEMERGE C273IMQIFS
MYS H548NGCD@QEMERGE H548PCQEMERGE C548IMQIFS
NLD S138NGCD@G10 H138PCQ@G10

NOR S142NGCD@G10 H142PCQG10 N142RI3@G10
NZL S196NGCD@G10 H196PCQ@G10 C196IM@IF'S
PER H293NGCDQEMERGE H293PCQEMERGE C293IM@IFS
PHL H566NGCDQEMERGE C566PCQIFS C566IMQIFS
POL H964NGCDQEMERGE H964PCQEMERGE C964IM@IF'S
PRT S182NGCD@G10 H182PCQ@G10

PRY H288NGCDQEMERGE H288PCQEMERGE C288IM@QIFS

OIL N112POILQG10
ROU A968GDPCQIMFWEO H968PCQEMERGE C968IMQIFS
RUS H922NGCDQEMERGE H922PCQEMERGE C922IM@QIF'S
SAU A456GDPCQIMFWEO H456PCQEMERGE N456RD3AM@QEMERGEMA
SGP H576NGCDQEMERGE S576PCQEMERGEPR N576RI3BQEMERGE
SVK H936NGCDQEMERGE H936PCQEMERGE C936ICQIFS
SVN H961INGCD@QEMERGE H961PCQEMERGE C961IMQIFS
SWE S144NGCD@G10 H144PCQG10 N144RI3@G10
THA S578NGPCQEMERGEPR H578PCQEMERGE C578IM@IF'S
TUR H186NGCDQEMERGE H186PCQEMERGE C186IMQIFS
USA S111INGCD@G10 C111PCQIFS N111RI3@G10
VEN S299GPC@QEMERGELA H299PC@QEMERGE C299IMQIFS
ZAF S199NGPCQEMERGEMA H199PCQEMERGE C199IM@IF'S

Note: The table provides the Haver series codes of the variables used. Data available only at annual frequency are interpolated to quarterly frequency.

Table 4: Descriptive Statistics

mean min  max sd
Trough response of GDP  -0.23 -0.36 -0.15 0.08
Industry mix -0.35 -394 3.73 2.87
Labor market rigidities -0.03 -449 424 265
Net FX exposure 0.28 -0.12 1.51 043
GFA/GDP (log) 1.64 094 3.01 0.57
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Table 5: Determinants of Monetary Transmission in the Euro Area

(1) 2 (3) (4)
Labor market rigidities -0.017  -0.01 -0.01 -0.01**
(0.17)  (0.22)  (0.27)  (0.03)

Industry mix -0.01*  -0.01t -0.01t -0.017"
(0.09) (0.11) (0.16) (0.13)
Net FX exposure -0.05T  -0.21%**
(0.12)  (0.00)
GFA/GDP (log) -0.00 0.14**
(0.93) (0.00)
Adj. R-squared 0.47 0.40 0.53 0.84
Observations 12 12 12 12

p-values in parentheses
Robust standard errors.
tp <02, *p<0.1,* p<0.05 ** p<0.01

Table 6: Descriptive Statistics for Non-Euro Area AEs

mean min  max sd
Trough response of GDP  -0.10 -0.18 -0.05 0.05
Industry mix -1.96 -2.87 0.19 1.16
Labor market rigidities 2.73 1.01  4.43 1.20
Net FX exposure 0.55 -0.18 1.02 040
GFA/GDP (log) 1.38 0.89 212 0.38

Table 7: Descriptive Statistics for Non-Euro Area EMEs

mean min  max sd
Trough response of GDP  -0.11  -0.20 -0.02 0.06
Industry mix 1.67 -2.54 644 291
Labor market rigidities -1.45  -7.32 0.58 2.00
Net FX exposure 0.10 -0.33 044 0.28
GFA/GDP (log) 0.87 0.61 1.27  0.20
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Table 10: Extended Country Sample

0D © 6 0
Labor market rigidities -0.01 -0.01***  -0.01  -0.01***
(0.35) (0.00) (0.31)  (0.00)
Industry mix -0.01* -0.01*" -0.01  -0.01*"
(0.06) (0.04) (0.23)  (0.05)
Net FX exposure 0.04 -0.12***  -0.08  -0.10""
(0.33) (0.00) (0.23)  (0.02)
GFA/GDP (log) -0.10"**  0.06™*
(0.00)  (0.04)
GFA/GDP (CPIS, log) 0.04 0.03
(0.49) (0.37)
EA country dummy -0.17 -0.13***
(0.00) (0.00)
EA contiguity dummy 0.12*** 0.11"*
(0.00) (0.00)
Domestic credit/GDP (log) 0.12*** 0.13***
(0.00) (0.01)
Trade/GDP (log) -0.11t -0.07
(0.12) (0.41)
Observations 29 29 29 29
Adjusted R? 0.25 0.83 0.01 0.80

p-values in parentheses
Robust standard errors.

Tp<02,*p<0.1,* p<0.05 *** p<0.01
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Table 12: Robustness Checks Using the Level of GFA/GDP as Dependent Variable - Alternative
Measures for the Global Financial Cycle and Net Foreign Currency Exposure Effects

(1) (2) 3) (4)
Labor market rigidities -0.02*** -0.01** -0.01% -0.01
(0.01)  (0.04)  (0.09)  (0.31)
Industry mix -0.01* -0.01 -0.01t  -0.01
(0.08) (0.26) (0.13) (0.25)
Net FX exposure -0.31%* -0.31%*  -0.127F
(0.00) (0.00) (0.11)
GFA/GDP 0.02°  0.01**
(0.00)  (0.02)
Net FX exp. with FX response weights -0.19***
(0.00)
GFA/GDP (CPIS) 0.04**
(0.01)
Non-EA banking assets and liab./GDP (BIS) 0.07
(0.27)
Adj. R-squared 0.86 0.74 0.67 0.55
Observations 12 11 12 12

p-values in parentheses
Robust standard errors.
Tp<02,*p<0.1,* p<0.05 *** p<0.01
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F Figures

Figure 1: GFA/GDP and Net Foreign Currency Exposure

Change between 1999 and 2009
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Note: The top panel shows the change in the gross foreign asset and liability position relative to GDP as well
as the net foreign currency exposure of the economies in our sample. The bottom panel shows the corresponding
averages over the sample period. The advanced economies exclude the euro area and the US, and emerging market
economies exclude China. The country aggregates are GDP-weighted averages.
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Figure 2: Euro Area Monetary Policy Shock: Trough Response of Real GDP
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Note: The figure displays the trough responses of real GDP to a 100 basis points contractionary monetary policy
shock in the euro area. The vertical axis depicts deviations from the baseline in percent.
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Figure 3: Scatter Plots for Gross Foreign Asset/Liability Positions, Net Foreign Currency Ex-

posures and the Trough Responses of Real GDP
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Note: The figure displays scatter plots between gfal;, nfx; and the trough responses of real GDP to a contrac-

tionary monetary policy shock. The trough responses are demeaned.
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Figure 5: Change in Domestic Monetary Policy Effectiveness due to the Global Financial Cycle

and Net Foreign Currency Exposure Effects

Euro area economies
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Note: The left-hand side panels shows the relationship between changes in gfal; and nfx; during 1999-2012 in the
data; the shaded areas indicate the combinations of changes in gfal; and nfx; which give rise to a stronger/weaker
effect of monetary policy on output given the estimates ng”l and ﬁnfz in Equation (7). The right-hand side panels
display the change in the impact of monetary policy on output during 1999-2012 that is due to the global financial
cycle and net foreign currency exposure effects; the shaded areas indicate whether the former effect outweighs the

latter and vice versa.
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Figure 6: Implied Cumulated Effect of the Global Financial Cycle and Net Foreign Currency
Exposure Effects on Domestic Monetary Policy Effectiveness for 1990 to 2012
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Note: See the note to Figure 4.
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Figure 7: Maximum Responses of the Euro Exchange Rate to a Contractionary Domestic Mon-
etary Policy Shock
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Note: The figure displays the maximum appreciation of the euro vis-a-vis other currencies in response to a 100
basis points contractionary euro area monetary policy shock. The exchange rate is expressed in terms of units of
domestic currency relative to one unit of foreign currency.
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Figure 11: Implied Cumulated Effect of the Global Financial Cycle and Net Foreign Currency
Exposure Effects on Domestic Monetary Policy Effectiveness across Robustness Checks
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Note: The figure displays the cross-country GDP-weighted average of the evolution of the cumulated contribution
of the global financial cycle and the net foreign currency exposure effects on domestic monetary policy transmission
calculated according to Equations (8) and (9) across various robustness checks reported in Section 5.3. The red
dashed lines represent the baseline results from Figure 4. The data for gross foreign assets and liability positions
are taken from Lane and Milesi-Ferretti (2001, 2007).
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