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of the cross-country correlation in monetary policy shock estimates from struc-
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1 Introduction

A salient feature of the global economy since the 1990s has been the dramatic rise of financial
globalisation. Whether measured by (gross) capital flows or indicators reflecting the extent
of legal capital account restrictions, economies’ financial markets have been exhibiting an
increasing degree of interdependence. As a result, the global economy has become subject
to large cross-country spillovers through financial channels, in particular in case of monetary
policies in systemic economies. Indeed, a quickly growing body of empirical research has
provided ample evidence that financial globalisation is playing a critical role in the trans-
mission of shocks across economies. For example, a large amount of work documents the
existence of large financial spillovers that arise independent of real linkages (Ehrmann and
Fratzscher, 2003, 2005, 2009; Ehrmann et al., 2011). Similarly, several studies document the
sizable impact of US monetary policy on output and inflation in the rest of the world that
materialises through financial spillover channels (Kim, 2001; Canova, 2005; Nobili and Neri,
2006; Dedola et al., 2015; Feldkircher and Huber, 2015; Georgiadis, forthcoming). And related
work even suggests that world financial markets are subject to a global financial cycle, which
is argued to materialise in variations in global risk aversion, the leverage of global banks,
and to be ultimately driven US monetary policy (Bekaert et al., 2013; Bruno and Shin, 2015;
Miranda-Agrippino and Rey, 2015; Passari and Rey, 2015; Rey, 2015).

At the same time, important advances in structural monetary macroeconomic modelling have
been achieved over the last two decades. In particular, New Keynesian dynamic stochastic
general equilibrium (DSGE) models have been established as the standard monetary macroe-
conomic model (Smets and Wouters, 2003; Christiano et al., 2005). While the first New
Keynesian DSGE models focused on the role of frictions in price setting and labor markets,
the global financial crisis epitomised the role of frictions in financial markets for the trans-
mission of shocks. The resulting wave of work has focused on the role of frictions in domestic
financial markets (Gertler and Karadi, 2011; Christiano et al., 2014). Advances have also
been made in opening the initially closed-economy New Keynesian DSGE models to analyse
international transmission mechanisms and policy design in open economies, giving rise to
New Open-Economy Macroeconomics (NOEM, Obstfeld and Rogoff, 1996). Despite this
progress in structural macroeconomic modelling many—in particular medium-scale—models
used for the analysis of monetary policy still do not routinely account for cross-country fi-

nancial spillover channels.

In this paper we argue that financial spillover channels need to be taken more seriously in
structural monetary macroeconomic models in order to understand the domestic and inter-
national effects of monetary policy: Structural models that do not account adequately for
financial spillover channels are prone to providing misleading descriptions of the role of do-

mestic and foreign monetary policy shocks. More specifically, we hypothesise that because



they do not spell out adequately financial spillover channels, when confronted with the data
standard New Keynesian DSGE models label foreign monetary policy shocks that transmit
to the domestic economy through financial spillovers in the data as domestic ones. In gen-
eral, the consequences of this mis-measurement of domestic monetary policy shocks include:
Likelihood-based estimation of New Keynesian DSGE models is compromised as it builds on
wrong measures of the true monetary policy shocks; and historical decompositions of macroe-
conomic variables are misleading as they are based on a convolution of the true domestic and

foreign monetary policy shocks.

We test our hypothesis that standard New Keynesian DSGE models do not adequately ac-
count for financial spillover channels by verifying—in a meta-study-like fashion—if two pre-
dictions are reflected in the literature. Under the hypothesis that the failure to account for
financial spillovers in New Keynesian DSGE models results in foreign monetary policy shocks
being labelled as domestic ones, we expect estimates of domestic monetary policy shocks
to contain a common, global component, and to be positively correlated across economies.
Second, the common component in the domestic monetary policy shock estimates will be
more important and give rise to a larger cross-country correlation for pairs of economies
that are more strongly integrated in global financial markets. Third, under our hypothesis
we expect estimates of the global spillovers from domestic monetary policy based on shock
estimates obtained from standard New Keynesian DSGE models to be rather similar across

spillover-sending economies, as they all reflect the response to a global monetary policy shock.

We provide empirical support for our hypothesis based on a database of monetary policy shock
time series estimates obtained from more than 100 monetary macroeconomic models in the
literature. First, consistent with our hypothesis we document that when confronted with
the data New Keynesian DSGE models produce domestic monetary policy shock estimates
that are positively correlated across economies. In contrast, monetary policy shock estimates
obtained from reduced-form models, financial market expectations and the narrative approach
are not correlated across economies. Second, also consistent with our hypothesis the cross-
country correlation between monetary policy shock estimates obtained from New Keynesian
DSGE models is particularly strong for pairs of economies that are more strongly integrated
with global financial markets. Third, consistent with our hypothesis we find that spillover
estimates based on monetary policy shock estimates from New Keynesian DSGE models are
of similar magnitude for spillover-sending economies that are rather different in terms of their

systemic importance in the global economy, such as the US and the UK.

Our paper is related to the literature finding that powerful financial spillover channels in struc-
tural macro-models are crucial to replicate cross-country business cycle correlations found in
the data (Iacoviello and Minetti, 2006; Ueda, 2012; Yao, 2012). Within this literature, our
paper is most closely related to Justiniano and Preston (2010) as well as Aysun and Al-

panda (2014), who find that standard open-economy New Keynesian DSGE models fail to



replicate the large degree of cross-country business cycle correlations in the data and that
they imply only a minor role of foreign disturbances for domestic macroeconomic variables.
Moreover, Justiniano and Preston (2010) as well as Aysun and Alpanda (2014) also find that
the importance of foreign disturbances for domestic variables and the cross-country output
correlations implied by the models are much closer to the empirical moments if it is assumed
that the structural shocks are cross-country correlated. This result is consistent with our
finding that New Keynesian DSGE models that do not account for financial spillover chan-
nels produce cross-country correlated monetary policy shock estimates. While the analyses
of Justiniano and Preston (2010) as well as Aysun and Alpanda (2014) are based on coun-
terfactual simulations of particular structural models, in this paper we consider a database
of monetary policy shock time series estimates from more than 100 monetary—including

non-structural-—macroeconomic models.

Our paper also supports the hypothesis of the existence of a global financial cycle (Bekaert
et al., 2013; Bruno and Shin, 2015; Miranda-Agrippino and Rey, 2015; Passari and Rey, 2015;
Rey, 2015). Specifically, under the global financial cycle hypothesis it is core—in particular
US—monetary policy which is driving domestic financial conditions in non-core economies.
A prediction from this hypothesis in the light of our paper is that monetary policy shock time
series estimates from New Keynesian DSGE models which do not feature financial spillover
channels should contain a US component. Indeed, we find that monetary policy shock time
series estimates from New Keynesian DSGE models are systematically correlated with the
US counterparts, and that the cross-country correlation between monetary policy shock time
series estimates is stronger for pairs of economies that are more financially integrated with

US—in addition to global—financial markets.

The rest of this paper is organised as follows. In Section 2, we illustrate the mechanics
and establish our hypothesis based on a counterfactual Monte Carlo experiment based on
data-generating process given by a structural multi-country model. In Section 3 we present
our monetary policy shock database and analyse the correlations between and the spillovers
implied by the monetary policy shock time series. Section 2 puts forth the counterfactual

experiments. Finally, Section 4 concludes.

2 Financial globalisation, monetary policy spillovers and struc-

tural macro-modeling

In this paper we consider the hypothesis that because they lack of powerful financial spillover
channels, when confronted with the data standard New Keynesian DSGE models label for-
eign monetary policy shocks as domestic ones. We argue that this gives rise to positive

cross-country correlations in monetary policy shock estimates from such structural models.



Moreover, we argue that estimates of the global spillovers from domestic monetary policy
based on shock estimates obtained from such models are spuriously similar across spillover-
sending economies, as they all reflect the response to a common, global monetary policy shock.
In order to illustrate the mechanics underlying our hypothesis, in this section we consider a
counterfactual Monte Carlo experiment. The purpose of this exercise is merely to illustrate
and establish our hypothesis. We consider a stylised structural multi-country model with
powerful financial spillovers that replicates the large spillovers from monetary policy found
in the empirical work as true data-generating process. We then feed the simulated data in
single-country versions of the true multi-country model that ignore the financial spillover
channels between economies and obtain estimates of domestic monetary policy shocks for

two economies.

2.1 The data-generating process

We consider the semi-structural multi-country model of Coenen and Wieland (2002) for the
US, the euro area and Japan as data-generating process. The components of the model are
not explicitly derived from micro-founded optimisation problems, but are very similar to those
in rigorously constructed structural macroeconomic models. We choose the model of Coenen
and Wieland (2002) as it is simple and intuitive, and because it allows us to easily trace the
transmission of shocks. Moreover, given its semi-structural nature it is straightforward to
introduce additional elements and transmission channels.! The model features an IS-curve,
a Phillips curve, and a Taylor-rule for each economy.?. We modify the original specification
in Coenen and Wieland (2002) of nominal long-term interest rate through the term structure

and specify it as

8 N
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where 4,5 € {u,ea,ja}, i # j, ZE:)

represents the nominal short-term interest rate, and
w;; denotes bilateral trade shares. Equation (1) gives rise to potentially powerful cross-

country financial spillovers.® The parameter 9; can be interpreted as the strength of financial

! Another reason why we consider the model of Coenen and Wieland (2002) is that it is not computationally
demanding, which is important for the Monte Carlo experiments below.

2See Appendix E

3In the original version of the model of Coenen and Wieland (2002) long-term interest rates are determined
only by the first term in Equation (1), rather than being affected by foreign long-term interest rates as well.
We modify the original specification for two reasons. First, cross-country spillovers in the original model of
Coenen and Wieland (2002) arise only through trade. However, there is an abundant empirical literature
that documents the existence of large financial spillovers that arise independent of real linkages (Ehrmann
and Fratzscher, 2003, 2005, 2009; Ehrmann et al., 2011). Second, in the original model of Coenen and
Wieland (2002), in the absence of financial spillovers through long-term interest rates output spillovers from a
contractionary US monetary policy shock are positive: In response to a US monetary policy tightening the euro



spillovers: The higher 9J; the more important foreign long-term interest rates are for the

determination in the domestic economy.

We consider two polar parameterisations for ¥¢, and wequs in Equation (1). First, under
a “small financial spillovers” scenario we set ¥¢q = Wequs = 0.025. Second, in a “large
financial spillovers” scenario we set ¥¢q = 0.4 and weq,us = 0.9. For the US we fix 9,5 = 0.2
and wys,.eq =77. This asymmetry in the calibration—in particular under the “large financial
spillovers” scenario—is consistent with the empirical evidence documenting that spillovers
from the US to the rest of the world are stronger than vice versa (Ehrmann and Fratzscher,
2003, 2005; Ehrmann et al., 2011). Moreover, the asymmetry is also consistent with the—
alleged—prominent role of US financial markets in driving the global financial cycle (Bekaert
et al., 2013; Bruno and Shin, 2015; Miranda-Agrippino and Rey, 2015; Passari and Rey,
2015; Rey, 2015). The dynamics of domestic and foreign variables in response to domestic
monetary policy shocks under the two polar calibrations are plausible and—for the “large
financial spillovers” scenario—consistent with the findings in the empirical literature (see
Appendix E).

Our counterfactual experiment consists of three steps. First, for a given replication of the
Monte Carlo experiment we simulate data based on the multi-country model of Coenen and
Wieland (2002) with our specification of financial spillovers. In the true data-generating
process, the monetary policy shocks are uncorrelated across economies. Second, we feed
the simulated data into single-country versions of the true data-generating process that do
not feature financial spillovers as long-term interest rates are determined only by domestic
short-term interest rates, and obtain smoothed monetary policy shock estimates for the US
and the euro area economies using the Kalman filter. Third, we determine the cross-country
correlation between the smoothed monetary policy shocks for the euro area and the US; we
also utilise the smoothed shock time series estimates to obtain estimates of the spillovers to
the US economy from monetary policy shocks in the euro area from local projections (see
Jorda, 2005). We repeat steps one to three a large number of times, storing the values of the
cross-country correlations between the smoothed monetary policy shock time series estimates
for the euro area and the US as well as the spillover estimates in each replication. We carry
out the counterfactual Monte Carlo experiment for the parameterisations under the “small

financial spillovers” and the “large financial spillovers” scenarios.

real exchange rate depreciates relative to the US dollar, boosting euro area exports and dampening imports.
This is inconsistent with a large body of research that documents economically significant contractionary
spillovers from a tightening in US monetary policy (Georgiadis, forthcoming; Dedola et al., 2015; Banerjee
et al., 2015; Feldkircher and Huber, 2015). Appendix E shows that with financial spillovers in long-term
interest rates the model generates spillovers that are consistent in size with those in the empirical literature.



2.2 Cross-country correlations of monetary policy shocks

Figure 1 presents the distribution of the correlation between the smoothed monetary pol-
icy shock time series estimates for the euro area and the US economies across replications.
The dark green bars represent the distribution of the correlations under the “small finan-
cial spillovers” scenario, and the light yellow bars that under the “large financial spillovers”
scenario. Under the calibration for the “large financial spillovers” scenario in the true data-
generating process, the smoothed monetary policy shock time series estimates of the euro
area and the US economies obtained from the corresponding single-country versions of the

model exhibit a positive correlation: On average, the cross-country correlation is around 0.35.

2.3 Spillover estimates

Figure 2 exhibits the responses of the US output gap to a euro area monetary policy shock for
the “small financial spillovers” (left-hand side panel) and “large financial spillovers” (right-
hand side panel) scenarios. The solid lines represent the true responses, and the red dashed
lines the averages of the estimated spillovers across all replications in the Monte Carlo ex-
periment. The spillover estimates are obtained from local projections. Consistent with our
hypothesis, using domestic monetary policy shock time series estimates that contain a foreign
component produces spillover estimates which are much larger than the true values. This
arises because the estimated responses actually represent the effects of a US monetary policy
shock on US variables, which are large relative to the magnitude of the spillovers to the US

from a euro area monetary policy shock (see Appendix E).

To sum up, the counterfactual domestic monetary policy shock time series estimates ob-
tained from the single-country models are—in contrast to the true shocks—correlated across
economies. Moreover, using the counterfactual shock time series estimates obtained from the
single-country models grossly over-estimates the spillovers from domestic monetary policy to
the rest of the world. We now turn to investigating in a meta-study-like fashion whether
these findings prevail in a database of monetary policy shock time series estimates covering

a large number of monetary macroeconomic models in the literature.

3 A monetary policy shock database

We set up a unique database with time series of monetary policy shock estimates from a
large variety of model types and economies. Overall, the database contains 111 time series
of monetary policy shock estimates which pertain to 14 different jurisdictions (see Table 1)
and cover—at best—the time period from 1989ql to 2007q4 (see Figure 4). The monetary

policy shock estimates are obtained from estimated New Keynesian DSGE models (typically



smoothed shock estimates obtained from the Kalman filter), empirical reduced-form models
(single-equation models, structural VAR and VECM models, factor-augmented VAR models,
dynamic factor models), approaches based on financial market expectations, and the narrative
approach (see Table 2). Tables 3 to 6 provide more information on the models from which

the monetary policy shock time series estimates are obtained.

3.1 Stylised facts
3.1.1 Unconditional analysis

Figure 3 displays a heat map of correlations between the monetary policy shock time series
in our database. For each pair of monetary policy shock time series estimates, the corre-
lations are computed for the maximum time period for which data for the two time series
are available. Two observations stand out. First, correlations are typically positive and high
for pairs of monetary policy shock time series estimates that pertain to the same economy.
This is particularly so for pairs of US, euro area, Canadian and Kiwi monetary policy shock
time series estimates. Second, for a non-negligible number of cross-country pairs of monetary

policy shock time series estimates the correlations are positive and large too.

The top row in Figure 5 presents the distribution of the correlations between pairs of monetary
policy shock time series that pertain to the same economy (left-hand side panel) and for cross-
country pairs of monetary policy shock time series (right-hand side panel) in our database;
in each panel, the vertical line represents the average of the correlations. For the full set
of monetary policy shock time series estimates, the average correlation is higher for pairs of
shock time series that pertain to the same economy than for cross-country pairs. The second
row in Figure 5 displays the distribution of correlations between monetary policy shock time
series estimates that stem from New Keynesian DSGE models. The average correlations
between monetary policy shock time series estimates from New Keynesian DSGE models
are higher than for the full set of shocks, both for pairs of shock time series that pertain
to the same economy and for cross-country pairs. The third row in Figure 5 exhibits the
distribution of correlations between monetary policy shock time series estimates that stem
from empirical reduced-from models. As for the monetary policy shock time series obtained
from New Keynesian DSGE models, the correlations between shock time series pertaining
to the same economy are high on average. In contrast, the average correlation for pairs of
monetary policy shock time series estimates that pertain to different economies is virtually
zero for reduced-form models. The panels in the bottom row suggest that the latter result
holds for monetary policy shock time series estimates that stem from macroeconomic models
other than New Keynesian DSGE models, that is, reduced-form models, approaches based

on financial market expectations and the narrative approach.



Finally, Figure 6 displays the averages of the correlations between monetary policy shock
time series estimates for each economy in our database separately. The top panel displays
the correlations for pairs of monetary policy shock time series estimates that pertain to
the same economy, and the bottom panel for cross-country pairs. Figure 6 suggests that
the finding that the correlations between monetary policy shock time series estimates that
pertain to the same economy are high for monetary policy shock time series estimates from
all models is generally the case across the economies in our sample. Similarly, the finding that
average correlations for cross-country pairs of monetary policy shock time series estimates
are substantially lower for shock time series from non-New Keynesian DSGE models is also

generally the case across economies in our sample (see the bottom panel).

These results for unconditional correlations are consistent with our hypothesis that the failure
to account for financial spillovers in New Keynesian DSGE models results in foreign mone-
tary policy shocks being labelled as domestic ones thereby giving rise to a common global
component and positive cross-country correlations. However, it needs to be investigated in
more detail whether this result is driven by particular economies or pairs of economies as
well as shock estimates from particular model types, ideally controlling for all these aspects

simultaneously. We therefore consider analysis of the correlations based on regressions next.

3.1.2 Regression analysis

Suppose we have monetary policy shock time series estimates for N economies in our database.
Furthermore, assume that for economy ¢ we have a total of L; monetary policy shock time
series estimates, and that we refer to one of those series by ¢;; similarly, suppose we have
a total of M; monetary policy shock time series estimates for economy j, and that we refer
to one of those series by m;. In order to better understand the interrelations between the
monetary policy shock time series estimates in our database, we consider regressions of the

form

Péi,mj =« +I€i,mj‘ : B_'_ u&,mja (2)
’i,j:1,2,...,N, Ei:1,2,...,Li, mj:1,2,...,Mj,

where py, ,,,; is the correlation between monetary policy shock time series estimate ¢; pertain-
ing to economy 7 and monetary policy shock time series estimate m; pertaining to economy
J; Lo, m; 1s a vector of indicator variables that equals unity if the shock time series ¢; and m;

satisfy certain conditions.*

4We set correlations that are not statistically significantly different from zero to zero. Our regression
results in Sections 3.1.2 and 3.2 are, however, virtually the same if we consider the original values of the
correlations regardless of whether or not they are statistically significantly different from zero. Our regression
results are also unchanged if we consider as dependent variable in Equation (2) the logit transformation of the
correlation coefficients, which renders the dependent variable unbounded. Moreover, our regression results are



Column (1) in Table 7 reports results for a specification in which Zy, ,; includes indicator
variables that equal unity when the two monetary policy shock time series estimates under-
lying the correlation py, ., (i) pertain to the same economy; (ii) stem from the same model
type; and (iii) are originally available in the same frequency. We first focus on the US, euro
area and UK monetary policy shock time series estimates, as these economies have been the
subject of most monetary macroeconomic models. The results suggest that the correlation
between pairs of monetary policy shock time series estimates in our database is higher when
the shock estimates pertain to the same economy, consistent with the results discussed in
Section 3.1.1. Moreover, the regression results suggest that the correlation is higher when
the shock estimates stem from the same model type. Finally, the correlation is higher if the

shock estimates are originally constructed in the same frequency.

Column (2) in Table 7 refines the specification in column (1) and considers indicator variables
that equal unity when the two monetary policy shock time series estimates underlying the
correlation py, ,,; on the left-hand side in Equation (2) (i) both pertain to the US, the UK or
the euro area, respectively; (ii) are both obtained from New Keynesian DSGE models, empir-
ical reduced-form models, approaches based on financial market expectations or the narrative
approach, respectively; (iii) are both obtained from the same model type and both pertain
to the same economy. The results suggest that the correlation is higher when both monetary
policy shock time series estimates pertain to the US or the euro area, but not when they both
pertain to the UK; this is consistent with the correlation heat map in Figure 3. Moreover,
the correlation is higher when both shock estimates are obtained from New Keynesian DSGE
models, regardless of whether or not they pertain to the same economy. In contrast, the
correlation is higher when both shock estimates stem from empirical reduced-form models,
approaches based on financial market expectations and narrative approaches only if they
also pertain to the same economy. This result indicates that monetary policy shock time
series obtained from New Keynesian DSGE models have noticeably different properties com-
pared to shock estimates obtained from empirical reduced-form models, approaches based on

financial market expectations or narrative approaches.

Finally, in column (3) we consider an additional indicator variable which equals unity if one of
the monetary policy shock time series estimates is obtained from a structural multi-country
model (see Tables 3 to 6). The results suggest that the correlation is lower when one of the

monetary policy shock time series estimates stems from a multi-country model.

Columns (4) to (6) re-estimate the specifications in columns (1) to (3) for the full set of
economies for which we have monetary policy shock time series estimates in our database.
The results are consistent with those for the sample restricted to US, euro area and UK

monetary policy shock time series estimates. The within-country correlations between the

also unchanged when we only consider the correlations between monetary policy shock time series estimates
that are based on at least 32 overlapping quarterly observations.



monetary policy shock time series estimates are positive and statistically significant only for
Canada and New Zealand, consistent with the correlation heat map in Figure 3, and also for
Chile and Israel.

Table 8 reports results for further refined specifications of Equation (2) and samples re-
stricted to correlations between monetary policy shock time series estimates obtained from
New Keynesian DSGE models.® In particular, in addition to the right-hand side variables
already included in columns (3) and (6) in Table 7 we enter indicator variables that equal
unity if one of the shock time series estimates pertains to the US (columns (1) and (4)), the
largest economy in terms of systemic importance of its financial markets in the global econ-
omy and—allegedly—the driver of the global financial cycle. The results demonstrate that
the correlation between monetary policy shock time series estimates from New Keynesian
DSGE models is higher if one of the time series estimates pertains to the US. Columns (2),
(3) as well as (4) and (5) report results from further refined specifications, including indicator
variables that equal unity when shocks pertain to particular country pairs. The results for
these specifications suggest that the correlation is higher for several country pairs when one

of the two economies is the US.6

The main results from this subsection can be summarised as follows. First, the correlation
between pairs of monetary policy shock time series estimates in our database is higher when
the shocks pertain to the same economy, if they pertain to the same economy and are obtained
from the same model type, and if they are available in the same frequency originally. Second,
the correlation is higher when both monetary policy shock time series estimates are obtained
from New Keynesian DSGE models, even if they do not pertain to the same economy. Third,
when monetary policy shock time series estimates stem from approaches other than New
Keynesian DSGE models and do not pertain to the same economy the correlation is lower.
Fourth, the correlation is low when one of the shocks stems from a structural multi-country
model. Fifth, the correlation between monetary policy shock time series estimates obtained
from New Keynesian DSGE models is higher when one of the two economies the shock time
series estimates pertains to is the US. These results support our hypothesis that the failure to
account for financial spillovers in New Keynesian DSGE models results in foreign monetary

policy shocks being labelled as domestic ones.

5The indicator variables referring to model type are dropped as all shock time series estimates in this
specification stem from New Keynesian DSGE models. Moreover, as all New Keynesian DSGE models in our
database are estimated on quarterly data, the indicator variable that equals unity if the shock time series have
the same frequency is dropped as well.

5The interpretation of the negative coefficient estimates is that the correlation for these country pairs is
not statistically significantly different from zero: Testing the hypothesis that the sum of these coefficients and
the intercept is different from zero cannot be rejected in most cases.
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3.2 The role of financial integration for cross-country correlations between
monetary policy shock time series estimates

Under our hypothesis we would not only expect positive cross-country correlations, as doc-
umented in the previous section but also that the correlations are stronger for pairs of
economies which are more strongly integrated with global financial markets. Moreover, con-
sistent with the “global financial cycle hypothesis” (Bekaert et al., 2013; Bruno and Shin,
2015; Miranda-Agrippino and Rey, 2015; Passari and Rey, 2015; Rey, 2015), if the common
component is largely driven by the center economy’s monetary policy the cross-country cor-
relations should be larger for pairs of economies that are more strongly integrated with US

financial markets. In order to test these predictions, we consider regressions of the form

Peim; = Qi + %5 + Tig - B+ g m, (3)
i,j:1,2,...,N, Z#], fizl,Q,...,Li, mj:1,2,...,Mj,

where x;; is vector of bilateral country characteristics. Specifically, x;; includes measures of
economies ¢ and j’s overall financial integration with the rest of the world, and their bilateral
financial integration with the US. We measure the former by the product of economies’ gross
foreign asset and liability position relative to GDP, and the latter by the product of their
bilateral gross foreign asset and liability positions with the US.” The fixed effects a; and v,
account for country-specific factors that may have an impact on the cross-country correlation
between the monetary policy shock time series estimates, including individual economies’
gross foreign asset and liability positions. We run the regression of Equation (3) on the
sample of cross-country correlations between monetary policy shock time series estimates
obtained from New Keynesian DSGE models only. The estimation results are reported in
Table 9. The results suggest that the cross-country correlation between monetary policy
shock time series estimates obtained from New Keyesian DSGE models is higher for country

pairs which are more strongly integrated with global and US financial markets.

One might argue that an alternative explanation for the positive cross-country correlation in
the monetary policy shock time series estimates in our database could be the combination of
trade spillovers and common mistakes in assessing current and future economic conditions in
real time. Specifically, suppose the Federal Reserve and the ECB over-estimated real activity
and inflation in the US in real time. As a result, the Federal Reserve would tighten monetary
policy in order to avoid higher inflation from materialising. Similarly, in order to mitigate
the inflationary pressures from the expected stronger import demand from the US, the ECB
would also tighten euro area monetary policy. Ex post, the monetary policy tightening in the

US and the euro area would represent contractionary monetary policy shocks. Importantly,

"The data are taken from the IMF’s Coordinated Portfolio Investment Survey. The results are unchanged
when we consider data from Lane and Milesi-Ferretti (2007) for economies’ overall gross foreign asset and
liability position.
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the contractionary monetary policy shocks would be correlated across economies. In this
scenario the cross-country correlation between the monetary policy shocks in the US and
the euro area arises due to trade integration between the US and the euro area. As trade
and financial market integration in the data are strongly positively correlated, our results in
Table 9 might reflect omitted variable bias. However, Table 10 suggests that when we include
measures of economies’ overall trade integration and their bilateral trade integration with the

US as additional explanatory variables our results are unchanged.

The empirical results for the role of economies’ integration with global and US financial
markets are thus consistent with our hypothesis that failure to account for financial spillovers
in New Keynesian DSGE models results in cross-country correlated monetary policy shock

estimates due to the labelling of foreign monetary policy shocks as domestic ones.

3.3 Spillover estimates

Under our hypothesis domestic monetary policy shock time series estimates from standard
New Keynesian DSGE models in the literature contain a common, global component. As a
consequence, when using these shock time series estimates in order to estimate the effects
of domestic monetary policy on the rest of the world produces similar spillover estimates
for different spillover-sending economies, as the spillover estimates represent the effects of a

common, global rather than domestic monetary policy shock.

In order to estimate the global output spillovers from domestic monetary policy shocks for
the economies in our database we consider local projections as introduced by Jorda (2005).

In particular, we estimate equations of the form (see Teulings and Zubanov, 2014)
(hi) | N~ () () - (i) | (hi)
Yjt+h — Yjt—1 = Q; Y+ Z ij’z Sit—k t Z 5jk’z Yjt—k + Z xj,t—k/@jk;ﬂ + ujy RO C))
k=0 k=1 k=0

where y; 1, Tepresents economy j’s output in period t+h, s;; is a domestic shock in economy 4,

and the vector xj; includes control variables such as country-specific (trade-weighted) foreign

output, inflation and financial market conditions. We estimate Equation (4) separately for

each spillover horizon h = 0,1,2,..., H. The coefficient estimate 'yj(h’l) reflects the magnitude

of the spillover from a shock in economy ¢ to economy j at horizon h; put differently, the
. . . . o (hsi)

output response in economy j to a domestic shock in economy ¢ is given by {7j0 =12, .H-

We also consider panel local projections analogous to Equation (4)

p n q
hyi hyi hyi hi hyi
Yjtrh — Yjt—1 = Oé§ D4 E ’Y;(g Z)Si,tfk + E 5;(f Z)yj,tfk + § wj,tfkﬁé D4 u;-t D ()
k=0 k=1 k=0

The sample we consider includes quarterly data for 45 economies spanning—depending on
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data availability—the time period from 1993ql to 2007q2. The dataset is not balanced, as for
some economies data are available only from later points in time. The selected lag orders p, n
and ¢ in Equations (4) and (5) minimise the AIC criterion. For y;; we consider the logarithm
of economies’ real GDP. The control variables xj; include the first difference of domestic and
rest-of-the-world short-term interest rates, consumer price inflation, and real GDP.® We focus
on the spillovers from three economies: The US, the euro area and the UK. Moreover, for
each spillover-sending economy we extract the first principal component from all monetary
policy shock time series estimates obtained from New Keynesian DSGE models which are
available for the time period from 1993ql to 2007q2, and use that principal component as

shock measure s;; in the estimation of the local projections.

Figure 7 presents the global spillovers from US, euro area and UK monetary policy shocks. In
particular, the left-hand side panel displays the average spillover estimate across all spillover-
recipient economies j based on local projection estimates from Equation (4); the right-hand
side panel displays the results from the panel local projections from Equation (5). The results
suggest that the estimates of monetary policy shock spillovers from the US, the euro area and
the UK based on monetary policy shock time series estimates obtained from New Keynesian
DSGE models are very similar across spillover-sending economies. This is a surprising finding
as these economies are rather different in terms of their systemic importance for the global
economy. For example, over the sample period we consider the US accounted for roughly
a fourth of world GDP and XX% of world trade, and has been the issuer of the dominant
international currency. In contrast, the UK only accounted for XX% and XX% of world
GDP and trade, and the British Pound is much less important in global financial markets.
Against this background, it is implausible that these estimates reflect the true spillovers from
domestic monetary policy shocks in the UK, and possibly the euro area. In contrast, the
similarity in the magnitude of these spillover estimates is consistent with our hypothesis that
they reflect the effects of a common, global monetary policy shock that is contained in the

time series of domestic monetary policy shock estimates from New Keynesian DSGE models.

8For data on real GDP, consumer price inflation, short-term interest rates we draw on the GVAR Toolbox
(see Smith and Galesi, 2011). The economies included are Argentina, Australia, Austria, Belgium, Brazil,
Canada, Chile, China, Germany, Finland, France, Indonesia, India, Italy, Japan, Mexico, Malaysia, Nether-
lands, Norway, New Zealand, Peru, Philippines, Singapore, South Africa, South Korea, Spain, Sweden, Switzer-
land, Thailand, Turkey, UK, and the US. The GVAR Toolbox data do not include economies for which data
series are available only since the 1990s and/or economies which are relatively small from a global perspective.
We add data on real GDP, consumer price inflation and interest rates from Haver for Bolivia, Colombia, Croa-
tia, Czech Republic, Denmark, Hungary, Ireland, Israel, Poland, Portugal, Paraguay, Romania, and Russia.
The trade weights we use for the calculation of country-specific foreign variables in Equation (4) stem from
the IMF Direction of Trade Statistics.
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4 Conclusion

In this paper we explore the interrelations between estimates of monetary policy shock time
series from 100 macroeconomic models, including New Keynesian DSGE models, empirical
reduced-form models, approaches based on financial market expectations and the narrative
approach. We document that there is a significant, positive cross-country correlation between
monetary policy shock time series, in particular for monetary policy shock time series obtained
from New Keynesian DSGE models, and that this correlation is likely to stem from a common
US component. Moreover, we document that spillover estimates based on these monetary
policy shock time series suggest domestic monetary policy affects the rest of the world by
the same magnitude for spillover-sending economies that are rather different in terms of
their systemic importance in the global economy. For example, spillover estimates from UK
monetary policy to the rest of the world are of similar magnitude as those from US monetary

policy.

We claim that these surprising and counter-intuitive results stem from the failure to ad-
equately account for the dramatic degree of financial globalisation and the importance of
financial spillover channels in the data, resulting in the estimates of monetary policy shocks
obtained from the New Keynesian DSGE models being convolutions of the true domestic
and US monetary policy shocks. We provide empirical evidence consistent with this hypoth-
esis. In particular, we run regressions that analyse the determinants of the cross-country
correlations between the monetary policy shock estimates in our database. Our regression
results show that the cross-country correlation between monetary policy shock estimates in
our database is indeed higher for economies which are more strongly integrated in global
financial markets, and for economies which are more strongly integrated bilaterally with US

financial markets.

The results from this paper imply that the modelling of powerful financial spillover chan-
nels in structural monetary macroeconomic models needs be taken more seriously and to
become standard. Standard macroeconomic models without such elements might provide
severely misleading results regarding spillovers, historical decompositions and estimation of

parameters.

14



References

Adolfson, M., Laséen, S., Christiano, L., Trabandt, M., Walentin, K., 2013. RAMSES II -
Model Description. Sveriges Riksbank Occasional Paper 12.

Alpanda, S., Aysun, U., 2014. International Transmission of Financial Shocks in an Estimated
DSGE Model. Journal of International Money and Finance 47 (C), 21-55.

Andreasen, M., 2011. An Estimated DSGE Model: Explaining Variations in Term Premia.
Bank of England Working Paper 441.

Argov, E., Barnea, E., Binyamini, A., Borenstein, E., Elkayam, D., Rozenshtrom, 1., 2012.
MOISE: A DSGE Model for the Israeli Economy. Bank of Israel Discussion Paper 2012.06.

Assenmacher-Wesche, K., 2008. Modeling Monetary Transmission in Switzerland with a
Structural Cointegrated VAR Model. Swiss Journal of Economics and Statistics (SJES)
144, 197-246.

Aysun, U., Alpanda, S., 2014. International Transmission of Financial Shocks in an Estimated
DSGE model. Journal of International Money and Finance 47, 21-55.

Bacchiocchi, E., Castelnuovo, E., Fanelli, L., 2014. Gimme a Break! Identification and Esti-
mation of the Macroeconomic Effects of Monetary Policy Shocks in the US. Dipartimento
di Scienze Economiche “Marco Fanno” Working Paper 0181.

Bacchiocchi, E., Fanelli, L., 2015. Identification in Structural Vector Autoregressive Models
with Structural Changes, with an Application to US Monetary Policy. Oxford Bulletin of
Economics and Statistics 77 (6), 761-779.

Banerjee, R., Devereus, M., Lombardo, G., 2015. Self-Oriented Monetary Policy, Global
Financial Markets and Excess Volatility of International Capital Flows. NBER Working
Paper 21737.

Barakchian, M., Crowe, C., 2013. Monetary Policy Matters: Evidence from New Shocks Data.
Journal of Monetary Economics 60 (8), 950-966.

Barigozzi, M., Conti, A. M., Luciani, M., October 2014. Do Euro Area Countries Respond
Asymmetrically to the Common Monetary Policy? Oxford Bulletin of Economics and
Statistics 76 (5), 693-714.

Bekaert, G., Hoerova, M., Lo Duca, M., 2013. Risk, Uncertainty and Monetary Policy. Journal
of Monetary Economics 60 (7), 771-788.

Benkovskis, K., Bessonovs, A., Feldkircher, M., Worz, J., 2011. The Transmission of Euro
Area Monetary Shocks to the Czech Republic, Poland and Hungary: Evidence from a
FAVAR Model. Focus on European Economic Integration (3), 8-36.

Bernanke, B., Boivin, J., Eliasz, P., 2005. Measuring the Effects of Monetary Policy: A Factor-
Augmented Vector Autoregressive (FAVAR) Approach. Quarterly Journal of Economics
120 (1), 387-422.

Bernanke, B., Kuttner, K., 2005. What Explains the Stock Market’s Reaction to Federal
Reserve Policy? Journal of Finance 60 (3), 1221-1257.

15



Bernanke, B., Mihov, 1., 1998. Measuring Monetary Policy. The Quarterly Journal of Eco-
nomics 113 (3), 869-902.

Boivin, J., Giannoni, M., Mojon, B., December 2009. How Has the Euro Changed the Mon-
etary Transmission Mechanism? In: NBER Macroeconomics Annual 2008, Volume 23.
NBER Chapters. National Bureau of Economic Research, pp. 77-125.

Bong, K. S., Doh, T., Park, W. Y., 2016. Yield Curve and Monetary Policy Expectations in
Small Open Economies. Federal Reserve Bank of Kansas City Working Paper 14-13.

Brayton, F., Laubach, T., Reifschneider, D., 2014. The FRB/US Model: A Tool for Macroeco-
nomic Policy Analysis. FEDS Notes 2014-11-21, Board of Governors of the Federal Reserve
System.

Breuss, F., Fornero, J., 2009. An Estimated DSGE Model of Austria, the Euro Area and the
US: Some Welfare Implications of EMU. FIW Working Paper 034.

Bruno, V., Shin, H. S., 2015. Cross-Border Banking and Global Liquidity. Review of Economic
Studies 82 (2), 535-564.

Burgess, S., Fernandez-Corugedo, E., Groth, C., Harrison, R., Monti, F., Theodoridis, K.,
Waldron, M., 2013. The Bank of England’s Forecasting Platform: COMPASS, MAPS,
EASE and the Suite of Models. Bank of England Working Paper 471.

Canova, F., 2005. The Transmission of US Shocks to Latin America. Journal of Applied
Econometrics 20 (2), 229-251.

Caputo, R., Medina, J.-P., Soto, C., 2008. The MAS: A DSGE Model for Chile Implementa-

tion and Forecasting. mimeo.

Carabenciov, I., Freedman, C., Garcia-Saltos, R., Laxton, D., Kamenik, O., Manchev, P.,
2013. GPM6 - The Global Projection Model with 6 Regions. IMF Working Paper 87.

Ca’Zorzi, M., Kolasa, M., Rubaszek, M., 2015. Exchange Rate Forecasting with DSGE Mod-
els. mimeo.

Cesa-Bianchi, A., Thwaites, G., Vicondoa, A., 2016. Monetary Policy Transmission in an
Open Economy: New Data and Evidence from the United Kingdom. mimeo.

Christiano, L., Eichenbaum, M., Evans, C., 1999. Monetary Policy Shocks: What Have We
Learned and to What End? In: Taylor, J. B., Woodford, M. (Eds.), Handbook of Monetary
Economics. Amsterdam: Elsevier Science, pp. 65—148.

Christiano, L. J., Eichenbaum, M., Evans, C. L., 2005. Nominal Rigidities and the Dynamic
Effects of a Shock to Monetary Policy. Journal of Political Economy 113 (1), 1-45.

Christiano, L. J., Motto, R., Rostagno, M., 2014. Risk Shocks. American Economic Review
104 (1), 27-65.

Christoffel, K., Coenen, G., Warne, A., 2008. The New Area-Wide Model of the Euro Area: A
Micro-Founded Open-Economy Model for Forecasting and Policy Analysis. ECB Working
Paper 0944.

16



Claus, E., Dungey, M., 2012. US Monetary Policy Surprises: Identification with Shifts and
Rotations in the Term Structure. Journal of Money, Credit and Banking 44 (7), 1443-1453.

Cloyne, J., Hirtgen, P., forthcoming. The Macroeconomic Effects of Monetary Policy: A
New Measure for the United Kingdom. American Economic Journal: Macroeconomics.

Coenen, G., Wieland, V., 2002. Inflation Dynamics and International Linkages: A Model of
the United States, the Euro Area and Japan. ECB Working Paper 0181.

Cuche-Curti, N. A., Dellas, H., Natal, J.-M., 2009. A Dynamic Stochastic General Equilib-
rium Model for Switzerland. Swiss National Bank Economic Studies 2009-05.

Dedola, L., Rivolta, G., Stracca, L., 2015. When the Fed Sneezes, Who Gets a Cold? mimeo.

Dorich, J., Johnston, M., Mendes, R., Murchison, S., Zhang, Y., 2013. ToTEM II: An Up-
dated Version of the Bank of Canada’s Quarterly Projection Model. Technical Reports 100,
Bank of Canada.

Dungey, M., Osborn, D., Raghavan, M., 2014. International Transmissions to Australia: The
Roles of the USA and Euro Area. The Economic Record 90 (291), 421-446.

Ehrmann, M., Fratzscher, M., 2003. Monetary Policy Announcements and Money Markets:
A Transatlantic Perspective. International Finance 6 (3), 309-28.

Ehrmann, M., Fratzscher, M., 2005. Equal Size, Equal Role? Interest Rate Interdependence
Between the Euro Area and the United States. Economic Journal 115 (506), 928-948.

Ehrmann, M., Fratzscher, M., 2009. Global Financial Transmission of Monetary Policy
Shocks. Oxford Bulletin of Economics and Statistics 71 (6), 739-759.

Ehrmann, M., Fratzscher, M., Rigobon, R., 2011. Stocks, Bonds, Money Markets and Ex-
change Rates: Measuring International Financial Transmission. Journal of Applied Econo-
metrics 26 (6), 948-974.

Ellis, C., Mumtaz, H., Zabczyk, P., 05 2014. What Lies Beneath? A Time-varying FAVAR
Model for the UK Transmission Mechanism. Economic Journal 124 (576), 668-699.

Faccini, R., Millard, S., Zanetti, F., 2013. Wage Rigidities in an Estimated Dynamic, Stochas-
tic, General Equilibrium Model of the UK Labour Market. The Manchester School 81,
66-99.

Feldkircher, M., Huber, F., 2015. The International Transmission of US Structural Shocks:
Evidence from Global Vector Autoregressions. European Economic Review 81, 167—-188.

Forni, M., Gambetti, L., 2010. The Dynamic Effects of Monetary Policy: A Structural Factor
Model Approach. Journal of Monetary Economics 57 (2), 203-216.

Fragetta, M., Melina, G., 2013. Identification of Monetary Policy in SVAR Models: A Data-
oriented Perspective. Empirical Economics 45 (2), 831-844.

Gali, J., Gambetti, L., 2015. The Effects of Monetary Policy on Stock Market Bubbles: Some
Evidence. American Economic Journal: Macroeconomics 7 (1), 233-57.

17



Gelain, P., 2010. The External Finance Premium in the Euro Area: A Dynamic Stochastic
General Equilibrium Analysis. The North American Journal of Economics and Finance
21 (1), 49-71.

Georgiadis, G., forthcoming. Determinants of Global Spillovers from US Monetary Policy.
Journal of International Money and Finance.

Gerali, A., Neri, S., Sessa, L., Signoretti, F. M., 2010. Credit and Banking in a DSGE Model
of the Euro Area. Journal of Money, Credit and Banking 42 (1), 107-141.

Gertler, M., Karadi, P., 2011. A Model of Unconventional Monetary Policy. Journal of Mon-
etary Economics 58 (1), 17-34.

Gertler, M., Karadi, P., 2015. Monetary Policy Surprises, Credit Costs, and Economic Ac-
tivity. American Economic Journal: Macroeconomics 7 (1), 44-76.

Gertler, M., Sala, L., Trigari, A., 2008. An Estimated Monetary DSGE Model with Unem-
ployment and Staggered Nominal Wage Bargaining. Journal of Money, Credit and Banking
40 (8), 1713-1764.

Gervais, O., Gosselin, M.-A., 2014. Analyzing and Forecasting the Canadian Economy
through the LENS Model. Technical Reports 102, Bank of Canada.

Gupta, R., Steinbach, R., 2013. A DSGE-VAR Model for Forecasting Key South African
Macroeconomic Variables. Economic Modelling 33, 19-33.

Harrison, R., Oomen, O., 2010. Evaluating and Estimating a DSGE Model for the United
Kingdom. Bank of England Working Paper 380.

Hirose, Y., 2014. An Estimated DSGE Model with a Deflation Steady State. CAMA Working
Paper 2014-52.

Tacoviello, M., Minetti, R., 2006. International Business Cycles with Domestic and Foreign
Lenders. Journal of Monetary Economics 53 (8), 2267-2282.

Tacoviello, M., Neri, S., 2010. Housing Market Spillovers: Evidence from an Estimated DSGE
Model. American Economic Journal: Macroeconomics 2 (2), 125-64.

Ito, H., 2014. Monetary Policy in Asia and the Pacific in the Post, Post-Crisis Era. mimeo.

Jannsen, N., Klein, M., 2011. The International Transmission of Euro Area Monetary Policy
Shocks. Kiel Institute for the World Economy Working Paper 1718.

Jiang, J., Kim, D., 2013. Is China’s Monetary Policy Effective? Evaluating the VAR Evidence.
China Economic Policy Review 2 (2), 1-21.

Jorda, O., 2005. Estimation and Inference of Impulse Responses by Local Projections. Amer-
ican Economic Review 95 (1), 161-182.

Justiniano, A., Preston, B., 2010. Can Structural Small Open-economy Models Account for
the Influence of Foreign Disturbances? Journal of International Economics 81 (1), 61-74.

Kamber, G., McDonald, C., Sander, N., Theodoridis, K., 2015a. A Structural Model for
Policy Analysis and Forecasting: NZSIM. Reserve Bank of New Zealand Discussion Paper
2015/05.

18



Kamber, G., Millard, S., December 2012. Using Estimated Models to Assess Nominal and
Real Rigidities in the United Kingdom. International Journal of Central Banking 8 (4),
97-119.

Kamber, G., Smith, C., Thoenissen, C., 2015b. Financial Frictions and The role of
Investment-specific Technology Shocks in the Business Cycle. Economic Modelling 51, 571—
582.

Kim, S., 2001. International Transmission of U.S. Monetary Policy Shocks: Evidence from
VAR’s. Journal of Monetary Economics 48 (2), 339-372.

Kim, T. B., 2014. Analysis on Korean Economy with an Estimated DSGE Model after 2000.
KDI Journal of Economic Policy 36 (2), 1-64.

Kollmann, R., Pataracchia, B., Raciborski, R., Ratto, M., Roeger, W., Vogel, L., 2011. The
Post-Crisis Slump in the Euro Area and the US: Evidence from an Estimated Three-Region
DSGE Model. mimeo.

Kihl, M., 2016. Government bond purchases and their transmission through the financial
sector in an estimated banking model of the euro area. mimeo.

Lane, P. R., Milesi-Ferretti, G. M., 2007. The External Wealth of Nations Mark II: Revised
and Extended Estimates of Foreign Assets and Liabilities, 1970-2004. Journal of Interna-
tional Economics 73 (2), 223-250.

Luciani, M., 03 2015. Monetary Policy and the Housing Market: A Structural Factor Analysis.
Journal of Applied Econometrics 30 (2), 199-218.

Melecky, M., Buncic, D., 2008. An Estimated, New Keynesian Policy Model for Australia.
Economic Record 84 (264), 1-16.

Merola, R., 2015. The role of financial frictions during the crisis: An estimated DSGE model.
Economic Modelling 48 (C), 70-82.

Milani, F., Park, S. H., 2015. The Effects of Globalization on Macroeconomic Dynamics in a
Trade-dependent EEconomy: The Case of Korea. Economic Modelling 48 (C), 292-305.

Miranda-Agrippino, S., Rey, H., 2015. World Asset Markets and the Global Financial Cycle.
NBER Working Paper 21722.

Miyajima, K., Mohanty, M., Yetman, J., 2014. Spillovers of US Unconventional Monetary
Policy to Asia: The Role of Long-term Interest Rates. BIS Working Paper (478).

Mumtaz, H., Theophilopoulou, A., 2016. The Impact of Monetary Policy on Inequality in the
UK: An Empirical Analysis. Queen Mary University of London Working Paper 738.

Ncube, M., Ndou, E., 2011. Monetary Policy Transmission, House Prices and Consumer
Spending in South Africa: An SVAR Approach. African Development Bank Working Paper
317.

Ncube, M., Ndou, E., 2013. Monetary Policy and Exchange Rate Shocks on South African
Trade Balance. African Development Bank Working Paper 448.

19



Nobili, A., Neri, S., 2006. The Transmission of Monetary Policy Shocks from the US to the
Euro Area. Bank of Italy Temi di Discussione 606.

Obstfeld, M., 2015. Trilemmas and Trade-offs: Living with Financial Globalisation. BIS
Working Paper 480.

Obstfeld, M., Rogoff, K., 1996. Foundations of International Macroeconomics. No.
0262150476. The MIT Press.

Passari, E., Rey, H., 2015. Financial Flows and the International Monetary System. Economic
Journal 125 (584), 675—698.

Peersman, G., Smets, F., 2001. The Monetary Transmission Mechanism in the Euro Area:
More Evidence from VAR Analysis. ECB Working Paper 91.

Pragidis, 1., Gogas, P., Tabak, B., 2013. Asymmetric Effects of Monetary Policy in the US
and Brazil. Democritus University of Thrace Research Papers in Economics 7-2013.

Raghavan, M., Athanasopoulos, G., Silvapulle, P., 2016. Canadian Monetary Policy Analysis
Using a Structural VARMA Model. Canadian Journal of Economics 49 (1).

Rees, D., Smith, P., Hall, J., 2015. A Multi-sector Model of the Australian Economy. Reserve
Bank of Australia Research Discussion Paper (2015-07).

Rey, H., 2015. Dilemma not Trilemma: The Global Financial Cycle and Monetary Policy
Independence. NBER Working Paper 21162.

Romer, C., Romer, D., 2004. A New Measure of Monetary Shocks: Derivation and Implica-
tions. American Economic Review 94 (4), 1055-1084.

Rossi, B., Zubairy, S.,; 2011. What Is the Importance of Monetary and Fiscal Shocks in
Explaining U.S. Macroeconomic Fluctuations? Journal of Money, Credit and Banking
43 (6), 1247-1270.

Rudolf, B., Zurlinden, M., 2014. A Compact Open-Economy DSGE Model for Switzerland.
Swiss National Bank Economic Studies 2014-08.

Rychalovska, Y., 2013. The Implications of Financial Frictions and Imperfect Knowledge in
the Estimated DSGE Model of the US Economy. CERGE-EI Working Paper 482.

Sims, C., Zha, T., 2006. Were There Regime Switches in U.S. Monetary Policy? American
Economic Review 96 (1), 54-81.

Smets, F., Warne, A., Wouters, R., 2013. Professional Forecasters and the Real-time Forecast-
ing Performance of an Estimated New Keynesian Model for the Euro Area. ECB Working
Paper 1571.

Smets, F., Wouters, R., 2003. An Estimated Dynamic Stochastic General Equilibrium Model
of the Euro Area. Journal of the European Economic Association 1 (5), 1123-1175.

Smets, F., Wouters, R., 2007. Shocks and Frictions in US Business Cycles: A Bayesian DSGE
Approach. American Economic Review 97 (3), 586—606.

Smith, L., Galesi, A., 2011. GVAR Toolbox 1.1 User Guide. mimeo.

20



Steinbach, R., Mathuloe, P., Smit, B., 2009. An Open-Economy New Keynesian DSGE Model
of the South African Economy 09/01.

Teulings, C., Zubanov, N., 2014. Is Economic Recovery A Myth? Robust Estimation Of
Impulse Responses. Journal of Applied Econometrics 29 (3), 497-514.

Ueda, K., 2012. Banking Globalization and International Business Cycles: Cross-border
Chained Credit Contracts and Financial Accelerators. Journal of International Economics
86 (1), 1-16.

Villa, S., Dec. 2014. Financial Frictions in the Euro Area and the United States: A Bayesian
Assessment. Birkbeck Centre for Applied Macroeconomics Working Paper (1407).

Vitek, F., 2015. Macrofinancial Analysis in the World Economy : A Panel Dynamic Stochastic
General Equilibrium Approach. IMF Working Paper 15/227.

Voss, G., Willard, L., 2009. Monetary Policy and the Exchange Rate: Evidence from a Two-
country Model. Journal of Macroeconomics 31 (4), 708-720.

Yao, W., 2012. International Business Cycles and Financial Frictions. Bank of Canada Work-
ing Paper 12-19.

21



A Acknowledgments

We would like to thank sharing their code and/or data (in alphabetical order) Sami Alpanda,
Martin Andreasen, Katrin Assenmacher-Wesche, Emanuele Bacchiocchi, Mehmet Balcilar,
Alina Barnett, Gregor Baeurle, Mahdi Barakchian, Daniel Beltran, Konstantins Benkovskis,
Gabriela Best, Alon Binyamini, Hilde Bjornland, Martin Bodenstein, Daniel Buncic, Matthias
Burgert, Michele Ca’Zorzi, Ambrogio Cesa-Bianchi, Kai Christoffel, Edda Claus, Vesna
Corbo, Tobias Cwik, Taeyoung Doh, Mardi Dungey, Michael Ehrmann, Adam Elbourne, Se-
lim Elekdag, Martin Feldkircher, Daria Finocchario, Jorge Fornero, Matteo Fragetta, Alain
Gabler, Luca Gambetti, Javier Garcia-Cicco, Paolo Gelain, Andrea Gerali, Rangan Gupta,
Yuong Ha, Richard Harrison, Yasuo Hirose, Mathias Hoffmann, Patrick Huertgen, Matteo
Tacoviello, Nils Jannsen, Jiadan Jiang, Alain Kabundi, Gunes Kamber, Peter Karadi, Tae
Bong Kim, Markus Kirchner, Lena Korber, Robert Kollmann, Dimitris Korobilis, Kevin
Kotze, Michael Kiihl, Sean Langcakes, Stefan Laseen, Kirdan Lees, Marco Lo Duca, Matteo
Luciani, Lena Malesevic Perovic, Rossana Merola, Fabio Milani, Stephen Millard, Benoit
Mojon, Haroon Mumtaz, Ruthira Naraidoo, Eliphas Ndou, Kris Nimark, Jesper Pedersen,
Toannis Pragidis, Luca Sala, Mala Raghavan, Daniel Rees, Tim Robinson, Barbara Rudolph,
Yuliya Rychalovska, Konstantinos Theodoridis, Rudi Steinbach, Aysun Uluc, Fabio Verona,
Stefania Villa, Francis Vitek, Graham Voss, Marija Vukotic, Raf Wouters, Pawel Zabzcyk,

Francesco Zanetti, Jasmine Zheng, Sarah Zubairy.

Moreover, we would like to thank undisclosed colleagues at Bank of Canada, Bank of Finland,
Bundesbank, Swiss National Bank, European Central Bank, Sveriges Riksbank, Reserve Bank
of South Africa, Reserve Bank of Australia, Reserve Bank of New Zealand, Bank of Israel

who helped the colleagues listed above to make the data available to us.

We would also wish to thank for their comments and support for this paper Luca Dedola,
Denis Gorea, Johannes Grab, Josef Hollmayr, Jean-Marc Natal, Livio Stracca, Georg Strasser,
Roland Straub.

Finally, we would also like to thank conference and seminar participants at the European
Central Bank.

Bruno Martins, Angelo Fasolo.

22



B Construction of monetary policy shocks based on Consen-

sus Forecast data

We use monthly data on three-month ahead financial market expectations about of short-
term interest rates from Consensus Economics in order to form monetary policy shock time
series. To identify the benchmark interest rate to use for the construction of monetary policy
suprise series we follow closely the target interest rate for the surveyed financial institu-
tions as reported by Consensus Economics and change the benchmark according to changes
reported. For the US we first subtract from the actual realised short-term interest rate one-
quarter lagged, three-month ahead Consensus Forecast short-term interest rate expectation.
We then regress the resulting difference on four lags of the log-difference of US industrial
production and the consumer price index. The residual from this regression in our time se-
ries of US monetary policy shocks constructed based on Consensus Forecast data. For the
time period from 2003 onwards, we additionally regress this time series o fresiduals on Citi-
Group macroeconomic surprises, and use the residuals from this regression as US monetary
policy shocks. For the euro area and the UK, in the first regression in addition to domestic
variables we also include US industrial production and inflation. For the euro area, prior to
January 2005, when a euro area survey was established, the financial-market expectations are
a weighted average of the euro area countries’ data. From January 1990 through December
1998, the euro area average was weighted by GDP at purchasing power parities. From Jan-
uary 1999 onwards the euro area average was weighted by the nominal stock of government
bonds.
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C Tables

Table 1: Composition of the Monetary Policy Shocks Database—Country Coverage

Number of shocks Percent

AUS 7 6.3
CAN 7 6.3
CHE 4 3.6
CHL 2 1.8
CHN 2 1.8
EAR 21 18.9
GBR 12 10.8
ISR 2 1.8
JPN 3 2.7
KOR 3 2.7
NZL 3 2.7
SWE 4 3.6
USA 36 32.4
ZAF 5 4.5
Total 111 100.0
N 111

Table 2: Composition of the Monetary Policy Shocks Database—Model Types

Number of shocks Percent
Financial market expectations 8 7.2
Narrative approach 2 1.8
New Keynesian DSGE models 69 62.2
Reduced-form models 32 28.8
Total 111 100.0
N 111
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Table 7: Results for the Regression of Shock Correlation on Model Characteristics—Baseline

M @) ®) ORECING)
US, EA, UK US, EA, UK US, EA, UK All All All
Same economy 0.16*** 0.21%**
(0.00) (0.00)
Both shocks for USA 0.17* 0.17* 0.20"*  0.20"**
(0.00) (0.00) (0.00)  (0.00)
Both shocks for EAR 0.14*** 0.15%** 0.18***  0.19***
(0.00) (0.00) (0.00) (0.00)
Both shocks for GBR -0.01 -0.02 0.02 0.01
(0.71) (0.42) (0.46) (0.71)
Both shocks for JPN 0.13 0.15
(0.34) (0.28)
Both shocks for SWE -0.01 -0.01
(0.95) (0.96)
Both shocks for AUS 0.07 0.06
(0.23)  (0.28)
Both shocks for CAN 0.32***  0.31***
(0.00)  (0.00)
Both shocks for ZAF 0.11 0.13
(0.27) (0.20)
Both shocks for CHE -0.02 -0.02
(0.78) (0.79)
Both shocks for NZL 0.52***  (0.53***
(0.00) (0.00)
Both shocks for KOR 0.11 0.11
(0.66) (0.66)
Both shocks for CHL 0.31***  0.33***
(0.00)  (0.00)
Both shocks for ISR 0.39***  0.41***
(0.00) (0.00)
Same model type 0.06™** 0.04***
(0.00) (0.00)
Both DSGE 0.09*** 0.11*** 0.04**  0.06***
(0.00) (0.00) (0.00) (0.00)
Same economy x Both DSGE 0.02 0.02 0.09***  0.09***
(0.54) (0.46) (0.00) (0.00)
Both financial market expectation -0.09"** -0.11%* -0.03 -0.04**
(0.00) (0.00) (0.15)  (0.03)
Same economy x Both financial market expectations 0.27*** 0.27*** 0.24**  (0.24**
(0.00) (0.00) (0.00) (0.00)
Both narrative -0.12%% -0.14% -0.06***  -0.07***
(0.00) (0.00) (0.00) (0.00)
Both reduced-form models -0.04** -0.06™** -0.03***  -0.05***
(0.01) (0.00) (0.00) (0.00)
Same economy x Both reduced-form models 0.06** 0.06** 0.07***  0.07***
(0.03) (0.04) (0.01) (0.01)
Same frequency 0.09*** 0.08*** 0.08*** 0.03***  0.02***  0.03***
(0.00) (0.00) (0.00) (0.00)  (0.00)  (0.00)
At least one shock from multi-country DSGE model -0.08*** -0.04***
29 (0.00) (0.00)
Constant 0.03*** 0.04*** 0.06™** 0.03***  0.04™*  0.05***
(0.00) (0.00) (0.00) (0.00)  (0.00) (0.00)
Adj. R-squared 0.16 0.19 0.21 0.15 0.17 0.18
Observations 2346 2346 2346 6105 6105 6105

p-values in parentheses

* o oa kk P



Table 8: Results for the Regression of Shock Correlations on Model

Characteristics—Country-pair Indicator Variables for New Keynesian DSGE Model Shocks

(1) (2) (3) (4) (5) (6)
US, EA, UK US, EA, UK US, EA, UK All All All
One shock is for USA 0.06** 0.08***
(0.01) (0.00)

USA-EA 0.12%** 0.14*** 0.21%**%  0.21%
(0.00) (0.00) (0.00) (0.00)

USA-GBR -0.06** -0.07** 0.03* 0.02
(0.02) (0.02) (0.05) (0.15)

USA-SWE 0.01 0.01
(0.64) (0.71)
USA-CAN 0.16***  0.15"**
(0.00) (0.00)
USA-AUS 0.07***  0.06™**
(0.00) (0.01)
USA-NZL 0.07***  0.06™**
(0.01) (0.01)
USA-ZAF -0.09***  -0.07***
(0.00) (0.00)

USA-KOR 0.09***  0.09***
(0.00) (0.00)
USA-CHN -0.10***  -0.08***
(0.00) (0.00)
USA-JPN -0.08***  -0.07***
(0.00) (0.00)
USA-ISR -0.07*  -0.07***
(0.00) (0.00)

USA-CHE 0.04 0.04
(0.13) (0.14)

USA-CHL -0.04 -0.04
(0.12) (0.14)

Constant 0.16*** 0.16*** 0.22%** 0.07***  0.07***  0.10***
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)

Adj. R-squared 0.11 0.16 0.21 0.17 0.24 0.25
Observations 666 666 666 2346 2346 2346

p-values in parentheses
*p<0.1,™ p<0.05 " p<0.01
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Table 9: The Relationship between the Correlation between Monetary Policy Shock Time
Series Estimates and Economies’ International Financial Integration in the Monetary Policy
Shocks Database

(1) (2) (3)
Overall fin. integration country 1 x country 2 (CPIS) 0.70*** 0.61***
(0.00) (0.00)
Share of US in country 1 fin. integration x country 2 1.44%%*  1.23***
(0.00)  (0.01)
Country 1 dummies Yes Yes Yes
Country 2 dummies Yes Yes Yes
Adj. R-squared 0.12 0.11 0.12
Observations 1228 1176 1176

p-values in parentheses
*p<0.1,™ p<0.05 " p<0.01

Table 10: The Relationship between the Correlation between Monetary Policy Shock Time
Series Estimates and Economies’ International Financial in the Monetary Policy Shocks
Database—Including Trade Integration

(1) (2) 3)

Overall fin. integration country 1 x country 2 (CPIS)  0.70*** 0.62***
(0.00) (0.00)
Share of US in country 1 fin. integration x country 2 2.13**  1.92***
(0.00)  (0.00)
Trade integration country 1 x country 2 0.43 0.15
(0.33) (0.75)
Share of US in country 1 trade integration x country 2 -1.17* -1.16*
(0.05)  (0.07)
Country 1 dummies Yes Yes Yes
Country 2 dummies Yes Yes Yes
Adj. R-squared 0.12 0.11 0.12
Observations 1228 1176 1176

p-values in parentheses
*p<0.1,™ p<0.05 " p<0.01
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D Figures

Figure 1: Distribution of Correlation between US and Euro Area Smoothed Monetary
Policy Shocks across Replications in the Counterfactual Monte Carlo Experiment
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Figure 2: True and Local Projection Spillovers Estimates for Euro Area Monetary Policy
Shocks to the US based on Smoothed Shocks from Single-country Model in the
Counterfactual Monte Carlo Experiment
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Figure 3: Correlation of Monetary Policy Shock Time Series Estimates in the Monetary Policy Shocks Database
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Monetary Policy Shocks Database

Figure 4: Time-series Coverage of Monetary Policy Shock Time Series Estimates in the
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Figure 5: Distribution of Correlations of Monetary Policy Shock Time Series Estimates in
the Monetary Policy Shocks Database
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Figure 6: Domestic and Cross-country Correlation of Monetary Policy Shock Time Series
Estimates in the Monetary Policy Shocks Database for DSGE and Non-DSGE Models
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Figure 7: Global Output Spillovers from Monetary Policy Shocks based on Monetary Policy
Shock Time Series Estimates from New Keynesian DSGE Models
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E The Model of Coenen and Wieland (2002)

E.1 Model description

For i € {u,ea,ja}, the IS-curve for the domestic output gap ¢;; is given by

3
— d
qit = Z 0% aii—j + 07 zit + 67 (rlig—1 — 1li) + 0 €, (E.1)
=1

where z; = Z?f:u 2 Wij * Wijit is an economy’s real effective exchange rate with w;; rep-
. . . D .

resenting bilateral trade shares and w;;; bilateral exchange rates; 'rgt) is the real long-term

interest rate; and eft is a demand shock. Quarter-on-quarter inflation is determined in a

backward-looking Phillips-curve
-1

3 3
m=| Y ¢ > djicwpirj — (P2 + b3i) Tip1 — simig2 | (E2)
7j=1 7=0

where cwp;; is the contract wage. Based on specification tests Coenen and Wieland (2002)

consider fixed-duration Taylor-style wage contracts for the euro area and Japan

cwpit = (d1i + G2 + ¢3i) Ermipr1 + (P21 + ¢34) Eymipyo + $3i Lm0 143
3
+9 Y i + o5, i€ {ea, ja}, (E3)
=0

and relative real wage contracts for the US

3 3
CWPys,t = E ¢j,usEtwus,t+j + Yus E ¢j,usEtQUs,t+j + 05?65;}7t7
j=0 7=0
3
Wus,t = § ¢j,uscwpus,t7j' (E4)
Jj=0

The model is closed by monetary policy rules which determine the nominal short-term interest

rate zz(ts ) according to

)

z(f) = pisigi)fl +a; (Wl(;l) - ﬂ?) + Bigit + (1 — ps) (?EZ) + 7r§§”> +olel” (E.5)

T

where 7] represents the inflation target, and e},” is a monetary policy shock. Year-on-year

(4)

inflation ;,” is given by

3
ﬂl(;l) = Z?ng_j. (E.6)
=0
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The real long-term interest rate is defined as

8
ry = iy 05 > Eimiry. (E.7)
=1

E.2 Responses of domestic and foreign variables to monetary policy shocks

Figure 8 displays the responses of the US and the euro area to a contractionary monetary
policy shock in the US. The impulse responses under the “small financial spillovers” scenario
are depicted by the solid lines, and those under the “large financial spillovers” scenario by the
dashed lines. While the domestic responses in the US economy are rather similar under the
two scenarios, the spillovers to output and inflation in the euro area from a monetary policy
shock abroad are substantially larger in the “large financial spillovers” scenario. In particular,
under the “small financial spillovers” scenario the spillovers are small and expansionary as
those arsing through trade dominate: The euro depreciates in response to a monetary policy
tightening in the US, stimulating the euro area’s net exports through expenditure switching.
In contrast, under the “large financial spillovers” scenario the expansionary effects from a US
monetary policy tightening in the euro area are dominated by the contractionary spillovers
through financial markets: Euro area long-term interest rates rise in tandem with those in the
US, dampening domestic demand in the euro area. Quantitatively, under the “large financial
spillovers” scenario the magnitude of spillovers is at the lower end of the estimates in the
empirical literature (see Georgiadis, forthcoming; Dedola et al., 2015; Banerjee et al., 2015;
Feldkircher and Huber, 2015).

Figure 9 displays the responses of the US and the euro area to a contractionary monetary
policy shock in the euro area. In contrast to the spillovers from US monetary policy, those
emitted from the euro area are contractionary both under the “small financial spillovers” and
the “large financial spillovers” scenarios. This is due to the relatively large susceptibility of
US long-term interest rates to foreign shocks in our calibration compared to the polar case of
the “small financial spillovers” scenario calibration for the euro area. However, the spillovers
from euro area monetary policy shocks to the US are smaller for both scenarios compared
to the spillovers to the euro area from US monetary policy shocks. For the euro area, the
domestic impact of a euro area monetary policy shock is smaller under the “large financial
spillovers” scenario as the transmission from short to long-term interest rates is weaker. This
is consistent with the recent “dilemma hypothesis” according to which financial globalisation
reduces monetary policy autonomy and effectiveness, partly due to a dampened transmission
of short term to long-term interest rates (Ito, 2014; Miyajima et al., 2014; Obstfeld, 2015;
Rey, 2015).
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Figure 8: True Model Impulse Responses to a US Monetary Policy Shock for Small and
Large Financial Spillovers
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Figure 9: True Model Impulse Responses to a Euro Area Monetary Policy Shock for Small
and Large Financial Spillovers

Output gap -3
0.021 210

Q-o0-q inflation

-0.06 : : : : 6 : : : :
0 4 8 12 16 0 4 8 12 16
Quarters Quarters
Short-term interest rate Long-term interest rate
0.81 03r

——US - small fin. spillovers
——EA - small fin. spillovers
= =US - large fin. spillovers
— -EA - large fin. spillovers

0.6

041

0.2
0 s ————
02 ‘ ‘ ‘ ‘ o1 ‘ ‘ ‘ ‘
0 4 8 12 16 0 4 8 12 16

Quarters Quarters

Note: .

40



