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DO THE ECB’S MONETARY POLICIES BENEFIT
EMERGING MARKET ECONOMIES?
A GVAR ANALYSIS ON THE CRISIS AND POST-CRISIS PERIOD

by Andrea Colabella”

Abstract

This paper studies the spillover effects of the ECB’s monetary policies on non-euro area
countries over the period 2004-2016, using the GVAR methodology, applied to a large
sample of countries and a broad set of variables. Monetary policies are proxied by short-term
interest rates and Wu and Xia’s (2016) shadow rates in the euro area, the US and the UK.
Identification is performed via a Cholesky decomposition for the euro area only. An increase
in the euro area’s shadow interest rate triggers a broad-based and persistent output decline
abroad, especially in central eastern and south-eastern European economies. A euro-area
shadow rate increase is also transmitted to the short-term interest rates of a number of
countries, although such increases are short-lived and not as widespread as the GDP
spillovers. There is evidence that differences in countries’ responses to euro area monetary
shock depends on their characteristics. The spillover effects are transmitted mainly through
the trade channel, but the short-term interest rate channel, although to a lesser extent, plays a
role.

JEL Classification: C32, E32, E52, E58, F41, O52.
Keywords: Global VAR, spillover, euro area monetary policy, Europe, CESEE.

Contents
O 111 0o [ ]od 1 o] 1 IR OSSPSR 5
2. REVIEW OF the IEEIAtUIE ......veeeeee ettt 7
3. TranSmMISSION CRANNEIS..........eiiiiie et be e e eaae e e 9
4, GVAR MO ... ..ottt e e st e e et e e e sabe e e enbeeenneeas 10
T |V [T (=] IE=] e o ST S TURT 13
6. 1dentifiCatiON STFALEQY ......eieeieiie ettt ettt sreene s 16
7. Results and transmissSion ChANNEIS ..........ocviiiiiii i 17
8. RODUSINESS TESTS ....itiieiiie ettt ettt e e e st e e s be e e ebt e e s ebre e s ebeeesbeeesnbeeesabeeesnreeans 21
9. CoNCIUAING FEMATKS.....ccueiiiieiiee ettt sreeae s 24
RETEIENCES ...ttt e e e s e e et e e et e e e bt e e e bbe e e bee e sabeeesabeeesabeeesabeeeeareeenes 25
TaDIES AN FIGUIES ...ttt sb e e st e e e nneenrs 29
N 0] 01 40 =TSSR 38

“ Bank of Italy, Directorate General for Economics, Statistics and Research.






1. Introduction!

In recent years, central banks in advanced economies have implemented standard and non-
standard monetary policies to counter the effects of the crises that hit the global economy over the last
decade. A substantial strand of the economic literature has focused on international spillover effects of
the Fed’s unconventional monetary measures on financial markets and the real economy (e.g,
Fratzscher et al., 2016; Bauer and Neely, 2014; Chen et al. 2016). Analyses of the international effects
of ECB’s non-standard monetary policy have been mostly centred on financial markets (Ciarlone and
Colabella, 2016; Fratzscher et al, 2014; Georgiadis and Grab, 2015; Falagiarda et al, 2015; Falagiarda
and Reitz, 2015, just to mention a few), while studies on the real economy have come to the fore only
recently (Bluwstein and Canova, 2016; Feldkircher et al, 2017; Hajek and Horvath, 2017; Potjagailo,
2017; Benecka et al, 2018).

This study aims to contribute to this latter and growing stream of literature, focusing mostly (but
not exclusively) on the effects of the ECB’s non-standard monetary policies on Central-Eastern and
South-Eastern European (CESEE) economies, in consideration of their high degree of trade and
financial integration with the euro area. In view of the ongoing recalibration of the ECB’s Extended
Asset Purchase Programme (EAPP), and with markets expecting the prospective end of EAPP and the
beginning of a tightening cycle by the ECB, the analysis of spillover effects is of crucial importance at
this juncture.

In accomplishing our task, we opted to use a Global Vectorial Autoregressive (GVAR) model
covering major advanced and emerging market countries, in addition to CESEE economies. This allows
us to account for complex interlinkages between different countries and regions in the world avoiding
the “curse of dimensionality” problems that usually mark multi-country models. We built a new
dataset for the 31 countries included in the model, mostly drawing from the IMF International
Financial Statistics database on GDP, inflation, short-term interest rates and exchange rates (vis-a-vis
the euro). The ECB’s monetary policy measures are approximated by the Wu and Xia’s (2016) shadow
policy rate, specifically designed to take into account conventional and unconventional monetary
policies, while not being constrained by the zero lower bound (ZLB).

So far, the main objective of the great majority of GVAR studies has been to analyze the global
propagation of shocks from the country where they originated; in general, the issue of shock
identification in the originating country is not tackled. This lack of identification could raise the
question of the nature of the shock that is being transmitted to all the other economies in the model
(i.e.,, whether it is in fact the shock of interest - in our case a monetary policy shock - or something
else), which limits the possibility to use the results for the purpose of policy simulation (Galesi and
Sgherri, 2009). To overcome this issue, we deem it crucial to adopt an identification strategy, even
though a very basic one. Hence, we follow a simple Cholesky decomposition, applied to the euro area
only, with a view to striking a balance between the need for clear-cut identification of the shock and

1T would like to thank participants to a Banca d’Italia lunch seminar, those to the 12th South-Eastern European
Economic Research Workshop (Tirana, 6-7 December 2018), an anonymous referee as well as Ambrogio Cesa-
Bianchi, Emidio Cocozza, Pietro Catte, Marco Flaccadoro, Giorgio Merlonghi, Carlo Pizzinelli and Vanessa L.
Smith for their helpful comments and suggestions. Part of this work was undertaken when I was visiting the
Department of Economics at the University of Oxford, whose kind hospitality is gratefully acknowledged. The
views expressed in this paper are those of the author and not necessarily reflect those of the Bank of Italy. All
the remaining errors are exclusively mine. E-mail: andrea.colabella@bancaditalia.it.
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the desire to keep things as simple as possible and not imposing an implausible structure on the
model itself.

Our main results show that a contractionary monetary policy shock in the euro area brings
about a broad-based and persistent output decline abroad, especially in CESEE economies and, to a
lesser extent, in other euro area neighbouring countries. At the same time, the increase in the euro
area shadow interest rate is transmitted also to the short-term interest rates of a number of other
countries, although such increases are short-lived and not as widespread as the GDP spillovers.

Against this background, we checked whether the transmission of the spillover effects can be
seen as occurring through a trade and/or a short-term interest rate channel, an exercise that is
seldom performed in the GVAR literature. We focus on CESEE economies for the reasons explained
above and our findings underscore that country characteristics could have a significant bearing on
the prevalence of one channel or the other.

We classified countries according to the degree of trade and financial openness (high and low)
and to the type of the exchange rate regime (vis-a-vis the euro) in place, i.e. countries with some
form of peg to the euro and those without, and checked whether the relative importance of the two
channels varied along these dimensions.

First, we find that, in CESEE economies with high trade openness, there seems to be working the
external demand effect of the trade channel - which implies a positive co-movement between GDP
in the euro area and those in its neighboring countries -, a likely consequence of the weaker
external demand reflecting the larger export share of such countries.

Second, we also find the existence of a consumption switching effect, i.e. the negative co-
movement between the euro area GDP and that of its neighbors, which is triggered by the
depreciation of the domestic currency vis-a-vis the euro or the limited transmission of the euro area
short-term interest rate increase. Such an effect partly offsets the demand absorption channel, and
appears to be on the table in the case of countries with flexible exchange rate regime vis-a-vis the
euro or with low financial openness.

Third, differences in the degree of financial integration point to the role of the short-term
interest rate channel in CESEE economies: in fact, such a channel operates only for those countries
that are highly financially integrated (most likely with the euro area given the set of country at
stake). It could reflect the higher degree of cross-border leverage, the stronger responsiveness to
foreign lending conditions in these economies, the policy reactions of domestic central banks to
contain the emergence of rate spreads and the resulting capital movements. In countries with low
financial openness, there appear to be two mechanisms at play: the weak link with global interest
rates (and through them to euro area interest rates), which softens the effects of the increase in the
euro area short-term interest rates; and the consumption switching effect.

Finally, both the trade channel and the short-term interest rate channel could matter in
explaining the difference in spillovers between countries that have some form of peg to the euro
and those that don’t. The fact that the sharper GDP contraction occurred in countries ‘pegged’ to the
euro, - which are in general small and open - can be due to the working of the external demand
channel, which is not offset by exchange rate depreciation and the associated expenditure switching
effect. In addition, such a GDP reduction could also stem from the larger increase in short-term
domestic interest rates and thus from larger monetary policy spillovers.



In terms of policy implications, our results suggest that when designing and implementing policies,
authorities in CESEE countries should factor in spillovers originating from the prospective
normalization of the ECB’s monetary policy.

This piece of research contributes to the literature on the spillover effects of the ECB monetary
measures in four dimensions. First, it analyses a broad set of countries - accounting for more than
80% of world GDP - while maintaining its attention on the CESEE economies, which are analyzed in
greater detail throughout the paper. It also focus on a time span that takes into account the unfolding
of the different ECB’s non-standard monetary policy measure. Differently from the majority of papers
in the field so far, which do not use any identification strategy, rather we chose to identify the shock
we are interested in by a very simple approach (i.e. a Cholesky decomposition). Finally, we disentangle
the working of the ECB’s monetary policy spillovers through the lens of different transmission
channels.

The remainder of this paper is organized as follows. Section 2 contains a brief review of the
literature. Section 3 sketches the transmission channels. Section 4 describes the general set-up of a
GVAR model, whereas Section 5 provides details of the construction of the model used in the paper. In
Section 6 the identification strategy is presented. Section 7 holds the results of the exercise, while
some robustness tests are reported in Section 8. Section 9 concludes.

2. Review of the literature

The issue of international spillovers of the ECB’s non-standard monetary policy has recently been
the subject of a number of studies.?2 Bluwstein and Canova (2016) implement a Bayesian mixed-
frequency structural vector autoregressive model to study such spillovers on nine European (EU and
non-EU) countries between December 2008 and May 2014.3 As a proxy for the ECB’s unconventional
monetary policy, they add up the amounts of long-term refinancing operation programmes, the
Securities Markets Programme, and the first and second Covered Bond Purchase Programmes. They
also use a dummy variable that takes into account the news stemming from the announcement of non-
standard monetary policies. They find that the size of international spillovers on output and, to a lesser
extent, inflation positively depends on the size of the financial market and the fraction of domestic
banks in the banking system. They also note that the exchange rate regime plays no role.

Horvath and Voslarova (2017) implement a panel VAR model to study the external effects of the
ECB’s non-standard monetary policy on output growth and inflation in the Czech Republic, Hungary
and Poland. They use three proxies to measure the ECB’s unconventional monetary policy: Wu and
Xia’s (2016) and Krippner’s (2013) shadow rates and asset stocks in the Eurosystem’s balance sheet
between 2008 and 2014. Their evidence shows that economic activity reacts more strongly than prices
to the ECB’s unconventional policy. Using variance decompositions, they also find that the ECB’s
unconventional policy explains more than 10% of economic activity fluctuations but only
approximately 2% of price fluctuations.

Babecka Kucharcukova et al. (2016), using data from January 1999 to July 2014, build a monetary
conditions index (MCI) for the ECB policy, which provides a synthetic measure of euro area monetary

2z See Dedola et al. (2013) for the theoretical underpinnings of the unconventional monetary policy spillovers.
Some papers focus only on the external effects of the ECB’s conventional monetary policy. See Hajek and
Horvath (2017) for a survey.

3 They convert both low-frequency macroeconomic data (reported on a monthly basis) and high-frequency
financial market data (daily data) to a common weekly frequency.
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conditions based on a dynamic factor model of 14 monetary policy indicators, including interest
rates, monetary aggregates, selected ECB’s balance sheet items and the exchange rate. To analyze
the effects on inflation and output of the ECB’s monetary policies in the Czech Republic, Denmark,
Hungary, Poland, Sweden and the United Kingdom, they use two subcomponents of the MCI, one
tracking the conventional and the other the unconventional policy. The results point to a marked
heterogeneity as to the relevance of international spillovers of the ECB’s measures: while
conventional monetary policy spillovers impact on all countries (especially in terms of output), the
external spillover effects from unconventional policy are typically weak, and their size varies across
countries.

Hajek and Horvath (2017) compare the international spillover of the euro area and US monetary
policy stances, along with international spillovers of price shocks, on industrial production and
prices in non-euro area EU countries (both advanced and emerging economies) using monthly data
spanning from January 2001 to December 2016 in a GVAR model set-up. To take into account the
ECB and the Fed’s monetary policy stance they use three types of shadow policy rates, proposed,
respectively, by Wu and Xia (2016), Krippner (2013) and Chen et al (2017). Against this
background, they find that an increase in the ECB’s shadow rate decreases economic activity and, to
a lesser extent, prices; moreover, the authors illustrate that for non-euro area EU countries shocks
stemming from changes in the Fed’s monetary policy stance matter less than those originating in
the euro area, while euro area price shocks do not appear to have a bearing on non-euro area EU
economies.

In a Bayesian version of GVAR (BGVAR) models, Feldkircher et al. (2017) use a 28-country
monthly dataset from October 2000 to June 2016 to assess the existence of spillovers related to the
ECB’s asset purchases programmes. They use longer-term yields in the euro area economies and
spreads between euro area countries longer-term yields as a proxy of such programmes, and
identify the shock with sign and zero restrictions. Feldkircher et al. (2017) show that shocks
originating from both proxies generate positive spillovers on industrial production of non-euro
area countries, underlying that the effects are mostly transmitted via financial channels, and strong
enough to outweigh the effects of appreciation pressures on local currencies vis-d-vis the euro.

Through a GVAR model run on monthly data spanning from October 2008 to June 2014 Chen et
al. (2017) study the domestic and international propagation of the Fed and the ECB’s
unconventional monetary policies on 24 major advanced and emerging market economies. They
measure unconventional monetary policies with a shadow interest rate developed by Lombardi and
Zhu (2014), and identify monetary policy shocks via sign restrictions. They find that the Fed’s
unconventional policies have stronger domestic and international impacts than the euro area’s non-
standard measures, especially in terms of output dynamics and inflation. At the same time, they
show that responses are rather heterogeneous across emerging market economies.

IMF (2016) analyzes the cross-border impact of the ECB’s early non-standard monetary policies
on six non-euro area EU countries (i.e., two Nordic and four CESEE economies). The analysis, which
is run on monthly data between 2008 and 2014, applies a large-scale GVAR model that covers the
major euro area economies, Brazil, China, India, Russia, Switzerland, the United Kingdom, and the
United States. The ECB’s unconventional monetary policies are proxied by the Wu and Xia’s (2016)
shadow rate and the term spread. In contrast to the findings of Feldkircher et al. (2017), the IMF’s
study finds no statistically significant effect on non-euro area economies’ output and inflation.

Potjagailo (2017) studies spillover effects from a euro area monetary policy shock, including
those stemming from the implementation of non-standard measures, on fourteen European
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countries outside the euro area. The analysis is based on a factor-augmented vector autoregressive
(FAVAR) model with two blocks. After an expansion in the euro area monetary policy, production
increases in most of non-euro area countries, whereas short-term interest rates and financial
uncertainty decline. Nevertheless, spillover effects vary according to country characteristics: they are
larger in non-euro area economies with a higher degree of trade openness and financial integration.

Moder (2017) analyses the impact of the euro area’s non-standard monetary policy measures on
South-Eastern Europe, by using bilateral BVAR models and data spanning from 2008 to 2015.
Adopting Eurosystem balance sheet assets as the main proxy for the ECB’s non-standard monetary
policies, she finds widespread and significant spillover effects on prices, but only limited effects, in just
half of the sample countries, on output. She also stresses that exports appear to be the most relevant
transmission channel for many countries, while the financial channel plays only a limited role.

Benecka et al. (2018) investigate the international effects of a euro area monetary policy shock
through a GVAR model in the period 2001Q1 2016Q4 for 37 countries, including some CESEE
economies. They use shadow rates as a proxy for the monetary policy stance and impose zero and sign
restrictions. In particular, they introduce euro area common variables (i.e., the euro area policy rate
and the exchange rate vis-a-vis the US dollar) which respond only to euro-area country-specific
variables. Against this background, they find that in response to a euro area monetary tightening
output falls and price adjust in most CESEE countries, although with a significant degree of
heterogeneity.

3. Transmission channels

Euro area monetary policy shocks can propagate to non-euro area economies through different
transmission channels, some of which operate only in the case of unconventional monetary policies
(Bluwstein and Canova, 2016). While the transmission of such a shock is potentially spreadable to the
rest of the world, an important region to focus on is the one made up by CESEE countries as the latter
are very commercially and financially integrated with the euro area. In this context, the main
transmission channels are being analyzed are the trade and the financial (short-term interest rate) one
(Potjagailo, 2017).4

Trade channel. A tightening of euro area monetary policy decreases demand for non-euro area
economies’ exports of goods and services. This tends to depress those economies’ output (income
absorption effect). However, as a consequence of the euro area monetary tightening, those economies’
exchange rates (vis-a-vis the euro) will tend to depreciate, if they are allowed to move freely, with the
amplitude of the exchange rate response being determined inter alia by the non-euro area countries’
monetary policy response to the external monetary shock. In this context, the exchange rate
depreciation will be likely to improve these countries’ trade balances and to raise their output via the
expenditure switching effect. Hence, the latter tends to offset the income absorption effect, and the net
spillover effect is potentially ambiguous. Under a flexible exchange regime (vis-a-vis the euro), whether
the income absorption effect dominates the expenditure switching effect (or vice-versa) depends, in
addition to the size of the exchange rate movement, on the structural features of the non-euro area
economy, including its degree of openness, the elasticity of substitution between domestic and foreign
goods and the intertemporal elasticity of substitution. On the contrary, for countries with fixed

4 For the sake of simplicity and in view of the very stylized model used herein, we will simply refer to the
financial channel in terms of a short-term interest rate channel, bearing in mind that it encompasses different
transmission mechanisms.



exchange rates (vis-a-vis the euro), there is no offset, and the trade channel points unambiguously
to a co-movement between their output and that of the euro area.

Short-term interest rate channel.5 In light of the strong financial integration between the euro
area and CESEE economies, euro area monetary policy impulses can also influence such countries
via the short-term interest rate channel, irrespective of the depth in trade integration and the
exchange rate regime. The short-term interest rate channel can operate in different ways: a)
indirectly, through a rise in CESEE domestic interest rates triggered by an increase in euro area
interest rate via higher world interest rates (Gali and Monacelli, 2005); b) through the global
banking sector and by cross-border leverage (Potjagailo, 2017). A rise in the euro area interest rate
increases the cost of euro-denominated loans, depressing their demand. In parallel, the
depreciation of CESEE currencies (vis-a-vis the euro) caused by the euro area monetary tightening
tends to increase the burden of existing foreign currency loans, which in turn generates negative
wealth effects and deteriorates the creditworthiness of borrowers (Bruno and Shin, 2015). As euro
area resident banks face a higher cost of funding at home, they curtail credit supply to CESEE
economies (Cetorelli and Goldberg, 2012, Ciarlone and Colabella, 2016). Hence, euro area
monetary policy can depress CESEE credit growth and cross-border banking and international
capital inflows through deteriorated funding conditions. This, in turn, can dampen domestic
investment and bring about international co-movements in output (Devereux and Yetman, 2010).

4. GVAR model

GVAR models are an econometric technique that purports to describe multi-country relationships,
both in the short- and in the long-term. They intuitively capture important features of a
comprehensive economic system, while maintaining a simple structure that allows for easy estimation
(Canova and Ciccarelli, 2013). First introduced by Pesaran et al. (2004), these models, by exploiting
the existence of long- and short-term relationships, aim to examine the propagation of shocks through
various macroeconomic linkages between countries and regions, while addressing some of the
common problems of large scale, reduced-form models.¢ In addition, GVAR models take into account
higher-order spillover effects (Becké et al., 2013), whose absence could lead to a large and systematic
underestimation of the effects of cross-country interlinkages (Georgiadis, 2017).

Constructing a GVAR model involves two steps. In the first step a vector error correction model
(VECM) is estimated separately for each country. In this modelling strategy, each economy (apart from
the US) is (individually) estimated as a small open economy in which domestic variables are related to
country-specific foreign variables and global variables. While the latter are common across all
countries (i.e., the price of oil, or a global volatility index), the foreign variables are country-specific
and provide the link between the evolution of the domestic economy and the rest of the world; they
are taken as (weakly) exogenous when the country-specific models are estimated. In economic terms,
the weak exogeneity assumption allows us to treat each country as a small open economy with respect
to the rest of the world.

5 This channel resembles the confidence, the wealth, and the portfolio rebalancing channels, which have a
bearing first on financial markets - by changing liquidity, risk, and asset prices - and then hit the
macroeconomy, through movements in investment and consumption (Bluwstein and Canova, 2016).

6 GVAR models are closely related to Factor Augmented Vector Autoregression (FAVAR) models, which however
also involve the need to give an economic interpretation to the common factors (Dees et al., 2007).
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In the second step, a global model is constructed combining all the estimated country-specific
models and linking them through a matrix of predetermined cross-country linkages. In this way, each
country is potentially affected by developments in all other countries.” Then, the model is solved.

First step. Country VECM build-up

Assume that in the global economy there are N+1 countries, indexed by i = 0, 1, 2,..., N. With the
exception of country “0”, which is supposed to be large (the United States), the remaining N countries
are modelled as small open economies, in which a set of domestic variables (x;;) is related to a set of
country-specific foreign variables (xj,), using an augmented vector autoregressive model (VARX*)
specification.8 Specifically, for each country i, a VARX*(p;, q;) model is considered; in this model
the k;x 1 vector x;; of domestic variables is related to the k;x 1 vector of country-specific foreign
variables (x};), and the myx 1 global variables (d;) plus a constant and a deterministic time trend.

D;(L,p;) xie = ajo + ait + Yi(L,q)d + Ay(L,q)x; +uy, (1

with ¢t = 1, 2,..,T. Here ®;(L,p;) =1 — Z?zil ®;L' is the matrix lag polynomial of order p; of the
coefficients associated with x;4; a;o is a k;x 1 vector of fixed intercepts; a;; is the k;x 1 vector of
coefficients on the deterministic time trends; Y;(L, q;) = Z?:il Y;L! is the matrix lag polynomial of order
q; of the coefficients associated with d;; A;(L,q;) = Z?ilAiLi is the matrix lag polynomial of the
coefficients associated with xj,; u;; is a k;x 1 vector of country-specific shocks, which we assume to

be serially uncorrelated, with zero mean and a non-singular covariance matrix (¥;;), namely
Uit ~ i.i.d. (O,Zii).9

For each country i at each time ¢, the vector xj; is constructed as the weighted average across all
countries j of the corresponding variables in the model (x;; j # i). As a way of dealing with the “curse
of dimensionality” when N is relatively large, the weights used in the construction of xj, are not
estimated but specified a-priori, based on information that measures the strength of bilateral linkages

in the global economy.

In line with the practice followed by the great majority of the existing GVAR literature (Dees et al.,
2007; Cesa-Bianchi et al, 2011; IMF, 2016 and Hajek and Horvath, 2017 - just to mention a few
authors) trade weights, obtained by the IMF’s Direction of Trade Statistics (DoTS), will be used. The
trade weight of country j in the foreign variables of country i (w;;) is given by the share of country j in

the total trade of country i.10 Hence, xj; is constructed as follows:
* _ YN
Xjp = Xj=oWij Xjt (2)
. ips _ N _
in addition wy; = 0 and }j_ w;; = 1.

Dees et al. (2007) show that country specific models Eq. (1) can be written in error correction
(ECM) form representation, tested for cointegration and estimated.!!

7 These subsections follow rather closely Sgherri and Galesi (2009) and Metelli and Natoli (2018).
8 VARX* are vector autoregressive models which use exogenous variables, in addition to endogenous ones.

9 ®;(L,p;), Yi(L,q;), and A;(L, q;) can differ across countries; the lag orders of order p; and q; are also chosen
on a country-by-country basis.

10 Trade statistics for the relevant countries and time periods include only trade in goods, thus omitting trade
in services.

11 To estimate country-specific VARX* models in ECM form (VECMX*) the Johansen’s (1992) reduced-rank
procedure is applied, modified to take into account the presence of exogenous variables (Harbo, 1998).
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For the purpose of estimating the parameters of country-specific models, foreign variables are
assumed to be weakly exogenous and this assumption can be tested (see below). Following Johansen
(1992) and Granger and Lin (1995), the weak exogeneity assumption in the context of cointegrating
models implies no long-run feedback from x;, to xj, without necessarily ruling out lagged short-run
feedback between the two sets of variables. In this case xj, is said to be “long-run forcing” for x;;, and
implies that the error correction terms of the individual country VECMs do not enter in the marginal
model of x;, . As mentioned above, this allows us to treat each country as a small open economy with
respect to the rest of the world. In other words, each country’s domestic macroeconomic
developments cannot affect the whole set of the rest of the world countries, at least in the long-run,

though allowing for short-run feedbacks.
Second Step. Constructing and solving the GVAR model

After the estimation of the single VARX* models, they can be combined. Without loss of generality,
we focus on the analysis of a first-order VARX*(1,1) specification. For the sake of simplicity and
conciseness we also drop the vector of global variables, (d;). Hence, Eq. (1) can be rewritten as

Xit = Qjp + At + Pixj e g+ AjoXjp + Ay Xje g + Uy (3)
fori=012,..,N.

We define a new variable, (z;;), which puts together domestic and foreign variables in z;, =
(xi, x3;)’, and plug it in Eq. (3).

Aizyy = ajo + @t + Bizy g + Uy 4)
where 4; = (I, —Ay), B; = (®;, A1)
We then define a global vector x;that collects all domestic variables for all the countries,
Xe = (X1 X - Xng)' (5)
which is a kx1 vector containing all the endogenous variables, with k = ¥, k;.
Hence, using Eq.(2), we can obtain the identity
ziy = Wix; (6)
fori=0,12,..,N, where W; is a country-specific link matrix of dimensions (k; + k;) x k. This allows
us to rewrite each country model in terms of the global vector specified above. By substituting Eq.(6)
in Eq.(4), it yields
AWixi = ajo + a;yt + BiW;xy 4 +uy, (7)
for i = 0,1,2,..,N, with A;W; being a k;x k matrix. The GVAR model is therefore constructed by
stacking up all the individual country models.

Gx; =ag+at+Hx,_1+u; (8)
where
AgW, ByW,
G = A1!/V1  H= B1:W1 ’
AWy ByWy
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As G is a non-singular matrix that depends on trade weights and estimated parameters, we can
invert it to obtain the GVAR model in its reduced form

where
bo=6'ay, b;=6"'a;, F=G'H v,=6u

Eqg.(9) can be solved recursively. The variance - covariance matrix of the GVAR is retrieved from the
country-specific reduced-form residuals v;; and is given by the following
. T

Sho . %

with Z}fj and X7 being, respectively, the sample covariance matrix between country i and country j,

and the sample covariance matrix of country i.

5. Model set-up

On the basis of the variables selected in IMF (2016), we build a new database extracted from IMF
International Financial Statistics that include monthly data for a wide set of countries, both advanced
and emerging market economies, from January 2004 to December 2016. The choice made in terms of
the starting date reflects mainly data availability, while allowing us to focus on the global financial
crisis, sovereign debt crisis and post-crises periods.

With a view to analyzing spillovers stemming from the ECB’s non-standard monetary policies
especially on the euro area’s closest Central and Eastern neighbours, we include a large number of
countries from the CESEE area. At the same time, we also would like to take into account interactions
with other important players in the world economy. Thus, we take on board in the GVAR model: a) the
euro area, made up of 12 countries (Austria, Belgium, Finland, France, Germany, Greece, Ireland, Italy,
Luxembourg, the Netherlands, Portugal and Spain), which account for more than 95% of total GDP (at
2016 PPP) of the area;!2 b) advanced non-euro area European Union (EU) economies (Denmark,
Sweden and the United Kingdom); c) other non-EU advanced economies (Japan, Norway, Switzerland
and the United States); d) major emerging market economies, (Brazil, China, India, Russia - BRICs -
and Turkey); e) CESEE economies (Bulgaria, Croatia, the Czech Republic, FYR Macedonia, Hungary,
Poland, and Serbia). These 31 economies account for slightly more than 80% of the world GDP at 2016
PPP.

To strike a balance between country- and data-coverage we decide to use only four domestic
variables to limit the dimension of the model: real GDP index, CPI inflation, nominal exchange rate vis-
a-vis the euro and a monetary policy proxy.13 We also add two global variables: oil prices and a

12 As it is customary in the literature on GVAR models, we picked up single euro area economies and built up
the euro area by aggregating country models through the use of the respective GDP PPP weights.

13 For the euro area, the nominal effective exchange rate is used.
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measure of global volatility index (Gambacorta et al, 2014; Georgiadis, 2015 and Conti et al, 2015),
which helps take into account the impact of financial tensions on the world economy.4

As regards the endogenous variables, we opt to transform into logarithms the real GDP index, so as
to better align the variable choice to that of a great deal of the literature (Dees et al, 2007; Cesa-
Bianchi et al,, 2011). Real GDP is converted to monthly frequency via the Chow-Lin procedure, using
industrial production as reference (IMF, 2016; Ganelli and Twak, 2016). We also use the shadow policy
rates from Wu and Xia (2016) as short-term interest rates in the euro area, the United Kingdom and
the United States, and short-term interest rates for the remaining countries.’> Wu and Xia’s (2016)
shadow rate coincides with the policy rate in normal times and can move to negative territory when
the policy rate hits the ZLB. It is the shortest maturity rates extracted from term structure models (for
the euro area, the United Kingdom and the United States, respectively) that would generate the
observed yield curves. In general, the inclusion of shadow rates in the model is particularly important
since they reflect both conventional and unconventional monetary policy tools.16 As such, and unlike
conventional monetary policy rates, they can approximate the monetary policy stance once the
economy hits the ZLB and unconventional monetary policy is in place (Hajek and Horvath, 2017;
Damjanovic’ and Masten, 2016), while incorporating both the effect of monetary policy measures on
current economic conditions as well as market expectations of future policy actions. On top of this, the
use of the entire yield curve to calculate the shadow rate allows to take into account of all the
measures on intermediate and longer maturity rates (Mouabbi and Sahuc, 2018). To give an
illustration of how important non-standard monetary measures have been in recent years Figure 1
depicts the evolution of the ECB’s policy rate (green line), that of the EONIA (red line) and, finally, that
of the Wu and Xia’s shadow rate (blue line). As long as the policy rate is far above the ZLB, the three
lines overlap each other. However, as soon as the ECB started implementing non-standard policy
measures, a gap opens up between the shadow rate (which appears to reflect such a more
accommodative policy stance) and the policy and EONIA rates. The gap widens further in
correspondence of the launch of the EAPP. Notwithstanding this anecdotal evidence, a proper
identification of unconventional monetary policy shocks remains far from easy (Conti et al, 2015).

Foreign variables are modeled as a weighted average of the corresponding domestic variables.
Hence, we have foreign real activity, CPI inflation, short-term interest rates and nominal exchange
rates.

14 Given their focus on the euro area, Boeckx et al. (2017) include among their variables a Composite Indicator
of Systemic Stress (CISS) in the financial system for the euro area. In light of the different geographical scope
of this paper, we use the VIX, despite the latter captures tensions related to equity market only.

> Another widely-used shadow rate used in the literature has been proposed by Krippner (2013). Assessing
pros and cons of different measures for shadow rates is beyond the scope of this paper, but the main
difference between the Wu and Xia’s (2016) and Krippner’s (2013) shadow rates concerns the way they are
respectively estimated. In particular, the Wu and Xia’s measure has one fewer constraint on the empirical
specification than Krippner’s, which, according to Elbourne et al. (2018) gives rise to a trade-off between
letting the data speak and the risk of overfitting the data. However, those authors argue that in the euro area
the Wu and Xia’s (2016) shadow rate better tracks a priori beliefs about significant monetary events than
Krippner’s (2013) one. They underline in particular key episodes such as the announcement and
implementation of the EAPP in January 2015 (announcement) and March 2015 (
first purchases). In the months following those events, the Krippner’s shadow rate indicates an almost 200
basis points tightening of monetary policy, which Elbourne et al. (2018) consider as implausible. In contrast,
the Wu and Xia’s rate indicates a significant easing of monetary conditions in the same period. For a recent
and thorough review see also Comunale and Striaukas (2017)

'® Claus et al. (2014), Francis et al.,, (2014) and Van Zandweghe (2015) show that in general the shadow rate
captures the stance of monetary policy during ZLB episodes in the same way the policy rate does in normal
times, thus preserving the dynamic relationships in place in the economy.
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The country-model for the United States is built bearing in mind the relative size and importance of
this economy in the world (Pesaran et al, 2004; Dees et al. 2007). To this end, we include oil prices
(Feldkircher, 2015) and the volatility index as endogenous variables (Chen et al. 2017), while
excluding the exchange rate (Pesaran et al, 2004). In addition, in light of the size and role of the
financial market in the United States, we exclude foreign short-term rates from the United States
model (Dees et al., 2007). Table 1 presents descriptive statistics with data definitions.1?

For the construction of the trade weights needed to build the foreign variables, we use IMF-DoTS
bilateral data regarding the exports and imports of merchandise goods covering 2014 - 2016, so as to
better reflect the global economy evolution in the post-crises period. Table 2 reports such weights.
One can note that the euro area, China and the United States are the main trade partners of all the
other countries of the model. In addition, the trade share of the euro area for the neighbouring
countries is generally around 50%, while trade inter-linkages among CESEE individual countries
appear to be very low, with just few exceptions. Other countries trade only marginally with CESEE
economies, too. It is worth noticing that the weights are sufficiently “granular”,!8 so as to satisfy one of
the sufficient conditions to estimate a GVAR model (Dees et al., 2007; Galesi and Sgherri, 2009).19

We perform an Augmented Dickey-Fuller and a Weighted Symmetric estimation of ADF regressions
tests on the levels, first and second differences of all variables.2® Apart from CPI inflation, which is
integrated of order 2 - [(2) - most of the time series for real activity, short-term interest rates and
exchange rates are I(1), in line with the findings of the literature (Hajek and Horvath, 2017).2t This
does not pose restrictions on the estimating procedure as long as the GVAR model passes the stability
test of Dees et al. (2007),22 i.e. that the moduli of all the 82 eigenvalues of the matrix F above are on or
within the unit circle.23 To keep things as simple as possible, we assume that the deterministic
components of the individual vector correction models allow for an unrestricted intercept term and a
restricted (to the cointegration space) trend term. We also apply the lags suggested by the Schwartz-
Bayesian Information Criteria because they tend to be more accurate for small samples (Ivanov and
Kilian, 2005). On top of this, we also run the F-test for weak exogeneity and that for residual serial
correlation (Dees et. al, 2007, Galesi and Sgherri, 2009). Test results are in Tables 3 and 4, and point
to the presence of weak exogeneity in the data and very limited residual correlation.24

17 Data appendix provide greater detail on data sources and transformation.

18 According to Galesi and Sgherri (2009) granularity means that Z?’zl wiZJ- —-0asN > oo, fori=12,..N.As

there are just a few relatively high weights (the highest one being 64%, which is the share of trade of the
Czech Republic with the euro area), this condition is met.

19 Two more conditions must be met: the first one relates to the dynamic stability of the model; the second one
refers to the need for a weak correlation of idiosyncratic shocks. See below for greater detail.

20 Data tests and estimations are run through the use of the GVAR Toolbox. See Smith, L.V. and A. Galesi (2014),
GVAR Toolbox 2.0 https://sites.google.com/site/gvarmodelling/gvar-toolbox.

21 Appendix B reports detailed results for ADF and WS tests.

22 For the sake of brevity, we do not report country-specific models and related model-selection tests, including
the number of cointegrating vectors for each country. Results are available upon request.

23To address the issue of possible overestimation of the number of cointegration relationships based on
asymptotic critical values, and to assure the stability of the global model, we reduced the number of
cointegration relations for a number of countries, along the lines suggested by Dees et al. (2007) and Cesa-
Bianchi et al. (2011). More specifically, we reduced the cointegration rank of Bulgaria from four to three, that
of the Czech Republic from three to one and, finally, that of the US from three to two.

24 In particular, the test for the weak exogeneity hypothesis is rejected in around 7% of the cases, while the
residual correlation emerges in a very limited way (again 7% of the sample), and only in exchange rate
equations.
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6. Identification strategy

Historically, the identification issue in GVAR models is taken up in terms of a particular strategy
that uses generalized impulse response functions (GIRFs). In the context of GVAR frameworks GIRFs,
originally proposed in Koop, Pesaran and Potter (1996) and further developed in Pesaran and Shin
(1998), seem to be more appealing than Sims’s (1980) traditional Orthogonalized Impulse Response
Functions (Galesi and Lombardi, 2009): in fact, since GIRFs use the historical variance-covariance
matrix, they do not orthogonalize the system residuals, while taking into account the historical
correlations among the variables. As a consequence, GIRFs do not require the existence of an a-priori
variable ordering in all the countries of the model. They are indeed invariant to the ordering of
variables, and of the country models in the GVAR framework. Moreover, the use of GIRFs reflects the
typical GVAR analysis that aims to investigate the geographical transmission of (country-specific or
global) shocks. As such, the lack of identification is in general not perceived as a major obstacle to
study the propagation of a (unidentified) shock among the countries in the model (Galesi and Sgherri,
2009).

At the same time, such a lack of identification impairs the GIRFs ability to provide information
about the causal relationships among variables, therefore limiting the potential application of the
GIRFs, especially for purposes of policy simulation (Galesi and Sgherri, 2009). Nevertheless, Dees et al.
(2007) show that, if an ordering is assumed for only a country in the model (the US in their case), the
Impulse Response Functions (IRFs) resulting from a simulation where such an ordering is imposed
and those stemming from GIRFs are qualitatively similar.2> Hence, the overwhelming majority of the
literature has opted to utilize the GIRFs even for the analysis of a monetary policy shock.26

Only very recently the economic literature in the field has tried to identify monetary policy shocks
in the context of the GVAR framework, resorting to zero and sign restriction assumptions (Feldkircher
et al, 2017; Giorgiadis, 2015; Benecka et al., 2018 and Burriel and Galesi, 2018) or Cholesky ordering
(IMF, 2016).27 In what follows, we try to strike a balance between the need for identifying causal
relationships among the variables of the system and the necessity to avoid imposing a-priori
restrictions on too many countries. In order to keep things as simple as possible, we broadly follow
IMF (2016) and enact a Cholesky decomposition for the euro area only.

In more analytical terms, to identify shocks in a GVAR model one needs to specify a matrix Po that
pre-multiplies Eq. (8). This yield to

Poxt = Pobo + Poblt + P()Fxt_l + € (11)

where

25 Dees et al. (2007) use an identification of a US monetary policy shock under two different orderings of the
variables in the US model; they first test the Sims and Zha's (2006) type of ordering: oil, short-term interest
rate, long-term interest rate, equity prices, inflation, output; then they use the alternative ordering: oil, long-
term interest rate, equity prices, inflation, output, short-term interest rate, where the monetary policy
variable is placed last, after inflation and output.

26 In addition to Dees et al. (2007), both Felkircher (2015), who analyses the transmission of a euro area
interest rate shock to non-euro area countries and other regions, and the above-mentioned piece of research
by Hajek and Horvath (2017) employ GIRFs in this context.

27 It is worth noticing that apart from Burriel and Galesi (2018), both Feldkircher et al. (2017) and Georgiadis
(2015) focus on time windows which only partly overlap, to different degrees, to the one analyzed herein. At
the same time, the exercise performed by Burriel and Galesi (2018) is rather different from the one presented
in the following section, since they focus on euro area countries only.
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(12)

with P; ; being matrices and
€ = Pov,

is the vector of identified structural shocks, with covariance matrix X,:

20,0 ZO,N
ZN,O . ZN,N

Identification of all the different shocks related to the total number of endogenous variables that
are usually at stake in a GVAR model can be a “formidable undertaking”; however, this articulated
identification strategy would not need to be put in place, as in practice monetary policy, demand and
supply shocks are likely to be highly correlated across countries (Dees et al.,, 2007). Here we limit our
attention to the identification of the monetary policy shock in the euro area economy and consider the
time profiles of its effects on other countries. To do so, we rank the euro area economy first, i.e., it will
be represented by the matrix Py o.

As mentioned above, to identify a monetary policy shock in the euro area model we rely on a
Cholesky decomposition, assuming an ordering in line with that proposed by IMF (2016), Dees et al.
(2007) - or, in the context of the FAVAR literature, Bernanke et al. (2005).28 In other words, in our
ordering we assume shadow interest rates first, followed by exchange rate, output and inflation. In
doing so, we will use the “Structural Generalized Impulse Response Function” (SGIRF), which
ortogonalizes the system’s residuals. By making such an assumption, we impose that the matrix P g is
lower triangular. At this stage, we also have to impose restrictions on the other elements of Py. In this
regard, as we are not interested in identifying shocks in other countries, we can assume that all the
other matrices on the diagonal of P are identities, and, along the lines of Dees et al. (2007), we set off-
diagonal elements of P in Eq. (12) to be zero:

P():

Poo 0 0O
0 I 0 (14)
0

7. Results and transmission channels

We start by analyzing the domestic and cross-country effects of an unexpected increase in the ECB’s
shadow policy rate of 20 basis points, equal to one standard error shock. As the impulse response
analysis is based on the level of data and parameter estimation is run in the VECM representation,
shocks will typically have a permanent effect (Feldkircher, 2015). Impulse response functions, with
2000 bootstrap replications, are shown in Figures 2, 3 and 4, for output, inflation and short-term
interest rates, respectively.29

28 While being the simplest identification scheme, the recursive identification scheme a la Cholesky is still
probably the most diffused one. At the same time, it could impose at times very binding restrictions
(Barigozzi et al.,, 2014).

29 [RFs for the nominal exchange rate are available upon request.
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Output response

When an unexpected shock hits the euro area shadow policy rates, domestic activity decreases by
about 0.4% on the policy horizon (Figure 2). While this impulse appears to have a bigger effect on
activity than that obtained in the context of ECB’s “conventional” monetary policies (Feldkircher, 2015
and Hajek and Horvath, 2017),30 it is substantially in line with results obtained when the ECB’s non-
standard monetary measures are taken into account (Feldkircher et al, 2017, Benecka et al., 2018).

In terms of external spillovers, Figure 1 shows a widespread effect among countries and regions. In
general, major advanced and emerging market economies outside the EU are hit by the euro area
monetary policy shock, which triggers a permanent reduction in their GDP. However, the size of the
effect is differentiated among countries. In the US and Japan is rather contained, a likely consequences
of weaker trade links with the euro area (than the one in place between the euro area and non-euro
area EU countries), along with other factors.3! On the contrary, in China, Russia and Turkey there
seems to be a very strong response to the euro area monetary policy shock, likely reflecting the
working of indirect spillover effects, and, in the case of Russia and Turkey, the relatively high share in
cross-trade, too.

Other advanced EU economies and Switzerland appear to react somewhat less than the euro area
itself, ranging from -0.2% (the United Kingdom) to -0.4% (Sweden), while Central Eastern European
(CEE) economies generally show a response in activity much closer to that of the euro area, especially
in the case of the Czech Republic. In the context of South-Eastern European (SEE) economies, the
response is differentiated. While that of Romania and Bulgaria is rather strong (-0.6 and -0.8%,
respectively) - though the effect in the latter country fades away after 18 months - Croatia’s activity
contraction (-0.4%) is in line with that of Macedonia and Serbia, at around -0.3 %. In general, such
rather homogeneous pattern can be likely traced back to the high degree of trade integration between
the euro area and CEE, SEE economies, and, to a lesser extent, other EU advanced economies, which
can help explain the similarity in the response to the monetary policy shock, confirming the results
obtained by Georgiadis (2015).

Inflation response

Figure 3 shows the SGIRFs for inflation. In general, they appear to be not significant. In particular,
the effect of the monetary policy shock on inflation in the euro area is mostly frontloaded and not
significant. While this result might appear odd, it is common to models having a specification similar to
the one used here, such as Chen et al. (2017) or IMF (2016).32

Comparing our results with other contributions in the literature is far from easy, since there is
basically no other study that identifies a monetary policy shock in a GVAR setting over the period
2008-2016 through a Cholesky decomposition with the set of variables and countries adopted herein.
In this context, but with a different estimation methodology, the lack of significance of the inflation
response to a monetary policy shock can be found also in Potjgailo (2017) and Feldkircher et
al. (2017), who find a frontloaded, very limited and often not significant effect of monetary policy shock

30 Feldkircher (2015) found that an increase of 50 b.p. in the euro area short term interest rate triggers a
decrease in domestic real activity of about 0.3%, a result similar to that found by Hajek and Horvath (2017).
Bartocci et al. (2017) show that the corporate sector purchase programme (CSPP), one of the last non-
standard measures implemented by the ECB, brought about an increase in GDP of about 0.3%.

31 For instance in the case of the United States, the assumption of a lack of feedback of domestic financial
markets to developments in financial markets abroad.

32 See section 2 for greater detail.
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on inflation.33 At the same time, Burriel and Galesi (2018) analyze the propagation of an
unconventional monetary policy shock in a euro area wide GVAR model, with sign and zero
restrictions, and find that there are heterogeneous effects on inflation, varying from significant to not
significant.

As regards the possible interpretations, we highlight that this exercise is done on a very specific
sample period, which includes the two major recent crises, their ensuing consequences, and a
protracted period of very low oil prices, which hit multi-year lows. On top of this, the limited impact of
a monetary policy shock on inflation has been already detected by the literature (Conti et al., 2015)
and could also be driven by the link between asset prices and inflation, which has been recently
analyzed by de Haan and van den End (2016). In particular, they find that the transmission lag of
financial developments to inflation can be quite long and that the overall effects of quantitative easing
on inflation can be uncertain, both in timing and direction. All of these could have contributed to
watering down the effects of the monetary policy shocks on the euro area inflation evolution.34

Short-term interest rates response

In Figure 4 SGIRFs for short-term interest rates and shadow rates are reported. At a first glance,
one can note that, unlike GDP SGIRFs, transmission of the shock is less widespread across countries; in
addition, relatively soon (in less than one year) the effects become not significant, in line with the
findings of Potjgailo (2017). The size of the spillovers to other countries’ short-term interest rates is
generally smaller than the magnitude of the shock in the euro area (shadow) interest rate.

Even in the euro area, the shadow rate shock is not very persistent: its significance dies out after
around 8 months, and it appears to last even less in the rest of the world. In this respect, it is worth
noting that the major advanced, and to a lesser extent, emerging market countries are not affected by
the contractionary monetary policy shock in the euro area, with the exception of Japan and the UK. The
effect on the latter country, along with the lack thereof on the US, confirms the results obtained by
Chen et al. (2017). In contrast, CESEE countries experience smaller (but still significant) shocks than
the euro area, which are in general very short-lived. However, the SGIRFs significance peters out more
quickly in those countries whose SGIRFs mirror the pattern of the euro area’s SGIRF more closely.

Transmission channels

The observed, significant spillover effects can stem from different transmission channels. For
example, the contraction in GDP after a euro area monetary tightening could potentially reflect the
decrease of foreign demand through the trade channel, interest rate co-movements and the operating
of the short-term interest rate channel through cross-border leverage; at the same time, in countries
with flexible exchange rates the expenditure switching effect could be at work, as a consequence of the
depreciation in the exchange rate (vis-a-vis the euro).

33 Feldkircher et al (2017) analyze different sets of countries, including euro area core and periphery
economies, CESEE countries and other advanced European economies. When they use the euro area longer
term yields as a proxy of the monetary policy, and analyze the effect of monetary policy shocks on inflation in
different country groups, they find that this is barely significant for a very limited amount of time both for
euro area core economies and for other advanced European economies, while being not significant for the
remaining groups. In addition, when the monetary proxy is the spread between longer term yields of euro
area countries, consumer prices reaction throughout the region exists, but not in a statistically significant
manner.

34 In different settings, Peersman and Smets (2001) and Peersman (2004) find that a monetary policy shock in
the euro area does not have a significant impact on prices.
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Identifying the transmission channels involved is important in terms of policy design. However,
different transmission channels are often jointly at play and likely intermingling with each other, thus
making it difficult to disentangle the importance of each of them. Be as it may, in what follows we try
to sketch the relevant transmission channels for CESEE countries. To do so, we compare SGIRFs across
three country dimensions: exchange rate regime, trade openness and financial openness. In particular,
we split CESEE economies into two groups according to the exchange rate regime in place: countries
with a sort of peg vis-a-vis the euro (fixers) and countries without such a peg (floaters), to take into
account the role of different exchange rate regime in the interpretation of the results. We then use the
share of trade to GDP as a measure of trade openness, and the share of gross foreign assets and
liabilities to GDP as a measure of financial integration. While financial integration per se does not mean
financial integration with the euro area, for CESEE economies this approximation could hold as these
countries are integrated with the euro area through strong financial linkages. Indeed, the euro area is
the source of large capital flows to the CESEE economies and their domestic banking systems are
largely dominated by euro area banking groups (Ciarlone and Colabella, 2016).

Through using a measure of trade and one of financial integration, we can compare SGIRFs across
the two country dimensions that are likely to be connected to the underlying transmission channels.
While trade openness is probably a crucial feature for the transmission of foreign monetary policy
shocks via foreign demand and expenditure switching effects, the measure of financial integration
might turn up to be of particular importance for the transmission via the short-term interest rate
channel. Against this background, countries can be divided into two sub-groups with respect of each of
the above-mentioned measures: countries whose mean of the trade openness (or financial integration)
over the sample period is above the cross-country median, and countries where this mean value lies
below the median (Table 5). As expected, countries from central Europe (namely, Hungary and the
Czech Republic) rank higher along the trade and financial integration dimensions, while economies
from the Balkan region lag somewhat behind.35

As said above, GDP decreases significantly after a euro area monetary policy shock in CESEE
countries (Figure 1). However, the reactions appear to be more marked in CESEE countries with a high
degree of trade openness (Hungary, the Czech Republic) and/or a peg of their currency to the euro
(e.g., Bulgaria). By the same token, countries that are less financially integrated or that let their
currency float vis-a-vis the euro seem to be relatively less affected by the euro area monetary policy
shock (for instance, Poland and Serbia).

The role of the exchange rate regime for the monetary policy spillover appears clear-cut, especially
in terms of duration of the shock (Figure 3): in fact, countries with pegged exchange rates display IRFs
that are significant for longer periods. At the same time, the degree of financial integration seems to be
at stake, too: short-term interest rates react strongly (to the ECB’s monetary policy shock) in highly
financially integrated countries (e.g, Hungary), whereas the response is much smaller, when
significant, for countries with low financial integration.

Comparing the effects of spillovers on GDP and the interest rate in CESEE economies, the following
observations emerge. First, the different impact of the shock on GDP in countries with different degree

35 Annual data are used for the two measures. Data for trade openness (i.e. the share of the sum of exports and
imports to GDP) and financial integration (i.e. the share of the sum of gross foreign assets and liabilities
relative to GDP) are from IMF IFS, as well as GDP data. Fixers and floaters are classified according to the 2016
IMF Annual Report on Exchange Arrangements and Exchange Restriction. However, the Czech Republic’s
koruna was classified as floating currency as in the majority of the period between 2004 and 2016 it was
floating.
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of trade openness is likely to be due to the working of the trade channel, rather than of the short-term
interest rate channel. In greater detail, the more pronounced GDP contraction in countries having a
higher degree of trade openness seems to mirror the impact of a larger demand contraction
(reflecting, in turn, the larger export share of these countries). In contrast, in countries having a low
degree of financial integration, two mechanisms appear to be at work. On the one hand, a weak
indirect link with the euro area interest rate market via the global interest rate seems to exist,
contributing to smoothing out the effects of interest rate increases in the euro area; on the other hand,
the expenditure switching mechanism partly offsets the demand absorption channel. This mechanism
appears to be on the table also in countries with low trade openness, which are probably less affected
by the drop in the euro area GDP.

Secondly, both the trade channel and the short-term interest rate channel could contribute to
explaining the generally more marked dip in GDP recorded in ‘fixers’ than that of ‘floaters’. To start up
with, the deeper GDP contraction in countries with fixed exchange rates can be traced back to the
trade channel. In fact, such economies are generally small and open, and operate in a context where
spillovers are not offset by the exchange rate depreciation and the associated expenditure switching
effects, whilst this likely being the case for ‘floaters’. Moreover, such a GDP reduction could also stem
from the larger increase in domestic interest rates and thus from larger short-term interest rate
spillovers to countries with exchange rate pegs. In this regard, such findings support the ‘trilemma
hypothesis’.36 At the same time, spillovers to output in countries with flexible exchange rate regimes
are also significant and sizable, indicating that any offset through the expenditure switching effect is at
most a partial one.

Thirdly, differences in the degree of financial integration highlight the role of the short-term
interest rate channel. The spillover effects on the short-term interest rates in countries with more
integrated financial markets are in line with previous empirical results by Aizenman et al. (2016)
and Bluwstein and Canova (2016). However, the finding that the degree of financial integration
matters, although to a lesser extent, for the size of spillover effects to the real economy positions
our results between those by Potjagailo (2017), who instead underscores the lack of difference
in industrial production response between financially integrated and less-integrated
economies, and those by Bluwstein and Canova (2016), who observe that euro area
unconventional monetary policy has stronger effects on more financially developed economies in
terms of both financial variables and output effects.

8. Robustness tests

To check for the soundness of the results, we run a wide set of multi-pronged robustness tests,
which include a) a different Cholesky ordering; b) the use of GIRFs rather than the SGIRFs; c) a
simulation of the main model on (slightly) different time periods; d) using different measures for the
shadow rates (Krippner, 2013; Pericoli and Taboga, 2018) and e) substituting the euro area shadow
rate with the 3-month EONIA; f) setting up a regional model (e.g., running the model without non-
European economies, including the US); g) using quarterly data starting from 2000; h) limiting the Wu
and Xia’s shadow rate to the euro area only. In all the robustness tests we replicate the main model,
including the size of the shock to the monetary policy proxy, while implementing once at a time the

36 According to the ‘trilemma hypothesis’ (Obstfeld et al, 2005), countries with more stable exchange rates
should face a stronger interest-rate transmission of foreign monetary policy shocks in presence of free capital
movements.
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changes suggested above. In general, the results of Section 7 tend to be confirmed, especially in terms
of GDP impact. For the sake of brevity, we will focus mainly on the latter variable.3”

a) Different Cholesky ordering

As for the different Cholesky ordering, we first followed Dees et al. (2007) and moved the shadow
rate last in the euro area model. Hence, the ordering for the decomposition becomes: GDP, inflation,
exchange rate and shadow rate. Furthermore, we also implemented the Cholesky decomposition along
the lines of Peersman and Smets (2001), according to which we rank GDP first, inflation second,
shadow rate third and exchange rate last. The outcome of either permutation does not change the GDP
and interest rate patterns, both in the euro area and abroad, confirming that results do not depend on
permutation of the elements of the Cholesky ordering (Dees et al, 2007; IMF, 2016; Peersman and
Smets, 2001).

b) GIRFs

A second test we run was to use GIRFs to analyze the extra-euro area diffusion of the monetary
policy shock instead of SGIRF. Results from using a GIRF propagation scheme qualitatively confirm,
although to a lesser extent, the findings obtained by the Cholesky decomposition. In particular, while
the monetary policy shock hits euro area GDP, and that of a couple of CESEE’s economies, in a
significant manner, its propagation to other countries’ GDP appears to be less broad-based, although
similar in qualitative terms to the results obtained under the SGIRFs scenario.

c) Different time periods

We changed the time period over which the model is fitted and simulated. In this context, we
decided to start the time sample at end-2007, so as to focus only on the global financial crisis and
sovereign debt crisis period, and the following years. Results appear to be generally robust to this
specification change. At the same time, it is worth stressing that while the SGIRFs patterns are similar
to those of the main model, confidence bands seem to be less stable, likely reflecting the significantly
reduced amount of data used to do bootstrapping simulations. When setting the end date to June 2016
rather than December 2016, results appear to be qualitatively consistent again. Nonetheless, the
effects of euro area monetary policy shock on the euro area GDP - and consequently on other
countries - fades away sooner than before, likely suggesting that the outer months of the sample
(when the ECB decided to prop up its asset purchases to €80 billion monthly and extended the set of
eligible assets) are key in keeping the euro area response significant.

d) Different shadow rates

We replicated the exercise, changing twice the shadow rates for the euro area. To start up with we
ran the model with the shadow rate proposed by Krippner (2013), then we used that proposed by
Pericoli and Taboga, 2018).38 In both cases it turns up that the dynamics of the GDP’s IRFs appear to be
consistent with those of the main model, but are significant in a fewer number of cases, confirming the
findings of Hajek and Horvath, (2017). At the same time, inflation IRFs are smoother and significant. Such
a result could be likely due to the different way of calculating shadow rates: in fact, as Figure 5 shows

37 Simulations regarding other variables and graphs related to the exercise commented herein are available from
the author upon request.
%% While Krippner’s (2013) shadow rates are available for all of the major economic areas, Pericoli and Taboga’s
(2018) are for the euro area only. Hence, in the latter experiment, we substituted only the euro area shadow
rate with the new one.
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there are wide gaps between different shadow rates, depending on the underlying procedures and
assumptions used to build them.3?

e) EONIA interest rate

In order to control whether and how much the results depend on the use of shadow rates, instead
of using the latter, we replicated the GVAR regression with a market-based interest rate in the euro
area, namely the 3-month EONIA, as the latter reflects the functioning of a deep market while not
being constrained by the ZLB (and so, it takes into account, at least in part, non-standard monetary
policies of the ECB). Against this background, GDP IRFs are comparable, broadly speaking, to those
obtained in the main model, in terms of size of the impact and overall effects. At the same time,
inflation dynamics is again mostly frontloaded and in many countries, including the euro area,
significant. However, the effects of the interest rate shock are less pronounced and very short-lived,
especially in the euro area, likely reflecting the fact that, differently from the shadow rate, the interest
rate used in this set of simulations mirrors only in part the ECB’s non-standard monetary measures.

f] Regional model

With a view to determining how much results hinge on the presence of non-European countries, we
also considered a model without such economies.*® The exclusion of the latter has a bearing on the
significance of the GDP IRFs, which became in general not significant while remaining qualitatively
consistent with the findings of the model of Section 7. Again, inflation’s effects occur especially in the
first periods, but in general are confirmed to be insignificant. As in case e) and apart from the euro
area - where the interest rate shock originates - short-term interest rate IRFs are again very brief. In
general, the inclusion of non-European economies, which takes into account the complex interactions
between different areas of the global economy, seems to reinforce, in terms of significance, the
dynamics triggered in the euro area, in the latter region as well as more globally.

g) Use of quarterly data

We also lengthened data coverage back in time (until the second quarter of 2000), using quarterly
data. Nevertheless, this exercise was made at the expenses of data availability along two dimensions:
in fact, not only some data series for certain countries were not existing (e.g., exchange rate for
Macedonia and Serbia), but also the total number of observations for a given complete series is much
lower. The latter issue is also reflected in the evolution of confidence bands in all the IRFs: while the
median estimates for GDP, inflation and the short-term interest rate in the simulations evolve
according to the corresponding variables in the main model, their confidence bands drift widely apart.

h) Wu and Xia’s shadow rate in the euro area only.

Finally, we wondered how the impact and time effects of the euro area shadow rate shock,
domestically and abroad, was connected to the use of other shadow rates in major advanced
economies. In order to do so, we substituted the 3-month government bill rate of the US and the UK for
the respective shadow rates. Overall, results of such a simulation bring about a more contained effect
of the euro area monetary policy shock on GDP IRFs,#! along with limited loss of significance,
especially for the US and the UK. Regarding short-term interest rates, the effects of the euro area
monetary policy measure appears to be more short-lived in CEESE economies and, in particular, in the
UK.

39 .
See footnote 15 for greater detail.
n practical terms we excluded from the model the US, China, Brazil, India, Japan, Russia and Turkey.

“ The average GDP IRFs after 40 periods is around 80% of that obtained in the main model.
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9. Concluding remarks

Since the outbreak of the global financial crisis, central banks in advanced countries have resorted
to non-standard monetary policies to tackle looming risks. In the case of the ECB, such risks have
evolved in nature over time, and, to cope with them, the ECB has accordingly implemented a wide set
of non-standard monetary policies, which have influenced financial markets both at home and abroad,
in particular in CESEE economies (Falagiarda et al; 2015, Ciarlone and Colabella; 2016). At the same
time, spillover effects of such non-standard monetary policy on the real economy of these countries
have received only limited attention, so far. In this paper, we have contributed to addressing this gap,
bringing to the fore new evidence on the spillover effects on CESEE economies’ GDP and, to a lesser
extent, on short-term interest rates: a tightening in the monetary policy stance in the euro area would
have a negative impact on CESEE economies’ GDP, via both the trade and the financial channels, and on
short-term interest rates.

Going forward, the presence of monetary policy spillovers may pose challenges to CESEE countries’
fiscal and monetary policy authorities as they implement their own policies. It is therefore crucial that
these spillover effects are duly factored in by CESEE authorities, so as to avoid unintended
consequences on domestic economies while realizing political economy measures.
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Tables and Figures

Table 1. Descriptive statistics.

Variable Mean Maximum Minimum Std. dev.
Real GDP Index, Chow-Lin transformation, SA, logs 4.54 5.06 3.77 0.10
CPI inflation, SA, logs 0.00 0.02 -0.01 0.00
Nominal exchange rate (vis-d-vis the euro), logs 2.55 2.55 2.76 2.37
Wu-Xia shadow rates/ 3-month rates 0.03 0.03 0.03 0.03
Poil, ASPS, Index, SA, logs 4.87 5.52 4.03 0.38
VIX, logs 2.88 4.23 2.33 0.36

Source: Thompson Reuters Datastream. Authors’ elaborations.
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Table 3. Test for Weak Exogeneity at the 5% Significance Level

Country Ftest Fcrit 0.05 ys dps es srs  poil  vix

BR F(2,140) 310 094 5.09 0.69 046 0.34
BG F(4138) 270 094 0.58 1.83 012 0.98
CN F(1,142) 394 004 1.18 017 081 3.66
HR F(3139) 270  4.63 1.5 0.60 2.04 0.16
cZ F(1,141) 394  0.00 0.09 025 072 041
DK F(2,140) 310 020 0.38 3.56 0.53 1.54
EURO F(2,140) 310  3.05 1.32 245 143 071
HU F(3139) 270 144 0.39 126 0.86 2.24
IN F(1,142) 394 001 0.6 132 0.09 176
P F(1,141) 394 001 0.01 001 210 0.72
MK F(2,140) 310 022 0.01 1.01 1.60 0.47
NO F(3139) 270  3.84 1.11 140 058 4.26
PL F(1,141) 394  3.98 0.10 0.68 013 042
RO F(2,140) 310 023 0.30 0.86 0.03 2.99
RU F(2,140) 310 048 1.07 043 024 1.52
RS F(1,142) 394  7.64 0.03 121 0.60 2.07
SE F(1,141) 394 244 0.5 0.00 0.13 0.02
CH F(2,140) 310  0.13 0.04 270 053 1.82
TR F(1,141) 394 189 0.19 012 0.00 0.4
GB F(1,141) 394  0.00 0.39 0.62 051 0.05
Us F(2142) 309 170 121 0.26

Note. F-Test for weak exogeneity of foreign variables: ‘ys’ stands for foreign
GDP; ‘dps’ stands for foreign inflation; ‘es’ stands for foreign exchange rate;
‘srs’ stands for foreign short-term rate; ‘poil’ stands for oil price index and
‘vix’ for VIX index. ‘F-crit.’ refers to the critical value at the 5% level and ‘F-
test’ indicates the associated degrees of freedom. Significant values in bold.
Source: Authors’ elaborations.
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Table 5. Countries’ sub-groups.

Trade openness Financial integration Exchange rate regime

BL 99 197 Fix
CT 60 171 Fix
(o4 126 177 Flo
HN 135 411 Flo
MC 94 142 Fix
PO 68 127 Flo
RO 69 111 Flo
SB 48 190 Flo
Median 81 174 -

Note. Each country’s trade openness (financial integration) indicator is the average over the period 2004
- 2016 of the share of the sum of import and export (foreign assets and liabilities) to GDP. Bold figures
are values above the median. Exchange rate regime are classified into two broad categories: fixers (Fix)
and floaters (Flo), which respectively correspond to hard and soft pegs, and float and free float in the
IMF 2016 AREAER. The Czech Republic is classified as a floater for reasons explained in the main text.
Source: IMF IFS, IMF 2016 AREAER.

Figure 1. ECB’s policy rate, EONIA and Wu and Xia’s shadow rate, 2004-2016
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Figure 5.Shadow rates, 2004-2016
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Note: W-X stands for Wu and Xia, K stands for Krippner and P-T for Pericoli and Taboga.

Source: Data from Wu and Xia (2016), Krippner (2013) and Pericoli and Taboga (2018)
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Appendices

APPENDIX A. Data description.
Table A1. Data description

Variable Description Source Notes
y Log of Real GDP Index Base 2010 = 100 IMFIFS  Monthly time series obtained
using the Chow-Lin method with
the Industrial Production Index
used as a reference (seasonally
adjusted using Eviews X12).
dp Log difference of CPI - Index Base 2010 =100 IMFIFS  Monthly time series seasonally
adjusted using Eviews X12).
e Log of nominal exchange rate IMF IFS  Nomial exchange rates vis-a-vis the euro;
for the euro its NEER is used.
sr sr=1/12*In(1+R/100) IMFIFS  Ris the 3-month rate. Wu and Xia's
(2016) shadow policy rate is used for
the euro area, the UK and the US.
poil Log of Average selling prices, IMF IFS
US dollar per barrel
Vix Log of the VIX IMF IFS
Foreign assets&Liabilities Billion of US dollar IMF IFS
Import&Export Millions of US dollar IMF DoTS
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Table B3. Unit Root Tests for Global

Variables at the 5% Significance Level

Global Variables Test Critical Value Statistic

poil (with trend) = ADF -3.45 -2.37
poil (with trend) WS -3.24 -2.60
poil (no trend) ADF -2.89 -2.19
poil (no trend) WS -2.55 -2.39
Dpoil ADF -2.89 -4.98
Dpoil WS -2.55 -5.08
DDpoil ADF -2.89 -8.49
Dpoil WS -2.55 -8.66
vix (with trend) ADF -3.45 -4.39
vix (with trend) WS -3.24 -4.42
vix (no trend) ADF -2.89 -2.92
vix (no trend) WS -2.55 -3.09
Dvix ADF -2.89 -9.28
Dvix WS -2.55 -9.44
DDvix ADF -2.89 -7.18
Dvix WS -2.55 -7.23

Source: authors’ elaboration.



APPENDIX C

Country Codes.

Country Code
BRAZIL BR
BULGARIA BG
CHINA CN
CROATIA HR
CZECH REPUBLIC CZ
DENMARK DK
EURO EURO
HUNGARY HU
INDIA IN
JAPAN JP
MACEDONIA MK
NORWAY NO
POLAND PL
ROMANIA RO
RUSSIA RU
SERBIA RS
SWEDEN SE
SWITZERLAND CH
TURKEY TR
UNITED KINGDOM GB
UNITED STATES us

Source: ISO 3166-1 country codes, apart from the euro area.

42



N.

N.

1183

1184

N.1185

N.1186

N.

)

1187

. 1188

.1189

.1190

.1191

.1192

.1193

.1194

L1195

.1196

L1197

.1198

L1199

.1200

.1201

. 1202

.1203

. 1204

RECENTLY PUBLISHED “TEMI” (*)

Why do banks securitise their assets? Bank-level evidence from over one hundred
countries in the pre-crisis period, by Fabio Panetta and Alberto Franco Pozzolo.

Capital controls spillovers, by Valerio Nispi Landi (July 2018).

The macroeconomic effects of an open-ended asset purchase programme,
by Lorenzo Burlon, Alessandro Notarpietro and Massimiliano Pisani (July 2018).

Fiscal buffers, private debt and recession: the good, the bad and the ugly,
by Nicoletta Batini, Giovanni Melina and Stefania Villa (July 2018).

Competition and the pass-through of unconventional monetary policy: evidence
Jfrom TLTROs, by Matteo Benetton and Davide Fantino (September 2018).

Raising aspirations and higher education: evidence from the UK’s Widening
Participation Policy, by Lucia Rizzica (September 2018).

Nearly exact Bayesian estimation of non-linear no-arbitrage term structure models,
by Marcello Pericoli and Marco Taboga (September 2018).

Granular Sources of the Italian business cycle, by Nicoldo Gnocato and Concetta
Rondinelli (September 2018).

Debt restructuring with multiple bank relationships, by Angelo Baglioni, Luca
Colombo and Paola Rossi (September 2018).

Exchange rate pass-through into euro area inflation. An estimated structural
model, by Lorenzo Burlon, Alessandro Notarpietro and Massimiliano Pisani
(September 2018).

The effect of grants on university drop-out rates: evidence on the Italian case, by
Francesca Modena, Enrico Rettore and Giulia Martina Tanzi (September 2018).

Potential output and microeconomic heterogeneity, by Davide Fantino (November
2018).

Immigrants, labor market dynamics and adjustment to shocks in the Euro Area, by
Gaetano Basso, Francesco D’ Amuri and Giovanni Peri (November 2018).

Sovereign debt maturity structure and its costs, by Flavia Corneli (November
2018).

Fiscal policy in the US: a new measure of uncertainty and its recent development,
by Alessio Anzuini and Luca Rossi (November 2018).

Macroeconomics determinants of the correlation between stocks and bonds, by
Marcello Pericoli (November 2018).

Bank capital constraints, lending supply and economic activity, by Antonio M.
Conti, Andrea Nobili and Federico M. Signoretti (November 2018).

The effectiveness of capital controls, by Valerio Nispi Landi and Alessandro
Schiavone (November 2018).

Contagion in the CoCos market? A case study of two stress events, by Pierluigi
Bologna, Arianna Miglietta and Anatoli Segura (November 2018).

Is ECB monetary policy more powerful during expansions?, by Martina Cecioni
(December 2018).

Firms’ inflation expectations and investment plans, by Adriana Grasso and Tiziano
Ropele (December 2018).

Recent trends in economic activity and TFP in Italy with a focus on embodied
technical progress, by Alessandro Mistretta and Francesco Zollino (December 2018).

Requests for copies should be sent to:
Banca d’Italia — Servizio Studi di struttura economica e finanziaria — Divisione Biblioteca e Archivio storico — Via
Nazionale, 91 — 00184 Rome — (fax 0039 06 47922059). They are available on the Internet www.bancaditalia.it.



"TEMI" LATER PUBLISHED ELSEWHERE

2017

AABERGE, R., F. BOURGUIGNON, A. BRANDOLINI, F. FERREIRA, J. GORNICK, J. HILLS, M. JANTTI, S.
JENKINS, J. MICKLEWRIGHT, E. MARLIER, B. NOLAN, T. PIKETTY, W. RADERMACHER, T. SMEEDING,
N. STERN, J. STIGLITZ, H. SUTHERLAND, Tony Atkinson and his legacy, Review of Income and
Wealth, v. 63, 3, pp. 411-444, WP 1138 (September 2017).

ACCETTURO A., M. BUGAMELLI and A. LAMORGESE, Law enforcement and political participation: Italy 1861-
65, Journal of Economic Behavior & Organization, v. 140, pp. 224-245, WP 1124 (July 2017).

ADAMOPOULOU A. and G.M. TANzI, Academic dropout and the great recession, Journal of Human Capital,
V.11, 1, pp. 35-71, WP 970 (October 2014).

ALBERTAZZI U., M. BOTTERO and G. SENE, Information externalities in the credit market and the spell of
credit rationing, Journal of Financial Intermediation, v. 30, pp. 61-70, WP 980 (November 2014).

ALESSANDRI P. and H. MumMTAZ, Financial indicators and density forecasts for US output and inflation,
Review of Economic Dynamics, v. 24, pp. 66-78, WP 977 (November 2014).

BARBIERI G., C. ROSSeETTI and P. SESTITO, Teacher motivation and student learning, Politica
economica/Journal of Economic Policy, v. 33, 1, pp.59-72, WP 761 (June 2010).

BENTIVOGLI C. and M. LITTERIO, Foreign ownership and performance: evidence from a panel of Italian
firms, International Journal of the Economics of Business, v. 24, 3, pp. 251-273, WP 1085
(October 2016).

BRONZINI R. and A. D’IGNAzIO, Bank internationalisation and firm exports: evidence from matched firm-
bank data, Review of International Economics, v. 25, 3, pp. 476-499 WP 1055 (March 2016).

BRUCHE M. and A. SEGURA, Debt maturity and the liquidity of secondary debt markets, Journal of
Financial Economics, v. 124, 3, pp. 599-613, WP 1049 (January 2016).

BURLON L., Public expenditure distribution, voting, and growth, Journal of Public Economic Theory,, v.
19, 4, pp. 789-810, WP 961 (April 2014).

BURLON L., A. GERALI, A. NOTARPIETRO and M. PISANI, Macroeconomic effectiveness of non-standard
monetary policy and early exit. a model-based evaluation, International Finance, v. 20, 2, pp.155-
173, WP 1074 (July 2016).

BUseTTI F., Quantile aggregation of density forecasts, Oxford Bulletin of Economics and Statistics, v. 79,
4, pp. 495-512, WP 979 (November 2014).

CESARONI T. and S. Iezzi, The predictive content of business survey indicators: evidence from SIGE,
Journal of Business Cycle Research, v.13, 1, pp 75-104, WP 1031 (October 2015).

CoNTIP., D. MARELLA and A. NERI, Statistical matching and uncertainty analysis in combining household
income and expenditure data, Statistical Methods & Applications, v. 26, 3, pp 485-505, WP 1018
(July 2015).

D’AMURI F., Monitoring and disincentives in containing paid sick leave, Labour Economics, v. 49, pp. 74-
83, WP 787 (January 2011).

D’AMURI F. and J. MARcuccl, The predictive power of google searches in forecasting unemployment,
International Journal of Forecasting, v. 33, 4, pp. 801-816, WP 891 (November 2012).

DE BLASIO G. and S. Poy, The impact of local minimum wages on employment: evidence from Italy in the
1950s, Journal of Regional Science, v. 57, 1, pp. 48-74, WP 953 (March 2014).

DEL GIOVANE P., A. NoBILI and F. M. SIGNORETTI, Assessing the sources of credit supply tightening: was
the sovereign debt crisis different from Lehman?, International Journal of Central Banking, v. 13,
2, pp. 197-234, WP 942 (November 2013).

DEL PRETE S., M. PAGNINI, P. RossI and V. VAcCA, Lending organization and credit supply during the
2008-2009 crisis, Economic Notes, v. 46, 2, pp. 207-236, WP 1108 (April 2017).

DELLE MONACHE D. and I. PETRELLA, Adaptive models and heavy tails with an application to inflation
forecasting, International Journal of Forecasting, v. 33, 2, pp. 482-501, WP 1052 (March 2016).

FEDERICO S. and E. TosTi, Exporters and importers of services: firm-level evidence on Italy, The World
Economy, v. 40, 10, pp. 2078-2096, WP 877 (September 2012).

GlacoMELLI S. and C. MENON, Does weak contract enforcement affect firm size? Evidence from the neighbour's
court, Journal of Economic Geography, v. 17, 6, pp. 1251-1282, WP 898 (January 2013).

LoBERTO M. and C. PERRICONE, Does trend inflation make a difference?, Economic Modelling, v. 61, pp.
351-375, WP 1033 (October 2015).



"TEMI" LATER PUBLISHED ELSEWHERE

MANCINI A.L., C. MONFARDINI and S. PASQUA, Is a good example the best sermon? Children’s imitation of
parental reading, Review of Economics of the Household, v. 15, 3, pp 965-993, D No. 958 (April
2014).

MEEKS R., B. NELSON and P. ALESSANDRI, Shadow banks and macroeconomic instability, Journal of
Money, Credit and Banking, v. 49, 7, pp. 1483-1516, WP 939 (November 2013).

Micuccl G. and P. Rossl, Debt restructuring and the role of banks’ organizational structure and lending
technologies, Journal of Financial Services Research, v. 51, 3, pp 339-361, WP 763 (June 2010).

MoceTTI S., M. PAGNINI and E. SETTE, Information technology and banking organization, Journal of
Journal of Financial Services Research, v. 51, pp. 313-338, WP 752 (March 2010).

MoceTTI S. and E. VIVIANO, Looking behind mortgage delinquencies, Journal of Banking & Finance, v. 75,
pp. 53-63, WP 999 (January 2015).

NoBILI A. and F. ZoLLINO, A structural model for the housing and credit market in Italy, Journal of Housing
Economics, v. 36, pp. 73-87, WP 887 (October 2012).

PALAZZO F., Search costs and the severity of adverse selection, Research in Economics, v. 71, 1, pp. 171-
197, WP 1073 (July 2016).

PATACCHINI E. and E. RAINONE, Social ties and the demand for financial services, Journal of Financial
Services Research, v. 52, 1-2, pp 35-88, WP 1115 (June 2017).

PATACCHINI E., E. RAINONE and Y. ZENOU, Heterogeneous peer effects in education, Journal of Economic
Behavior & Organization, v. 134, pp. 190-227, WP 1048 (January 2016).

SBRANA G., A. SILVESTRINI and F. VENDITTI, Short-term inflation forecasting: the M.E.T.A. approach,
International Journal of Forecasting, v. 33, 4, pp. 1065-1081, WP 1016 (June 2015).

SEGURA A. and J. SUAREZ, How excessive is banks' maturity transformation?, Review of Financial Studies,
v. 30, 10, pp. 3538-3580, WP 1065 (April 2016).

VACCA V., An unexpected crisis? Looking at pricing effectiveness of heterogeneous banks, Economic
Notes, v. 46, 2, pp. 171-206, WP 814 (July 2011).

VERGARA CAFFARELI F., One-way flow networks with decreasing returns to linking, Dynamic Games and
Applications, v. 7, 2, pp. 323-345, WP 734 (November 2009).

ZAGHINI A., A Tale of fragmentation: corporate funding in the euro-area bond market, International
Review of Financial Analysis, v. 49, pp. 59-68, WP 1104 (February 2017).

2018

ADAMOPOULOU A. and E. KAYA, Young adults living with their parents and the influence of peers, Oxford
Bulletin of Economics and Statistics,v. 80, pp. 689-713, WP 1038 (November 2015).

ANDINI M., E. CiANI, G. DE BLASIO, A. D’IGNAZIO and V. SILVESTRINI, Targeting with machine learning:
an application to a tax rebate program in Italy, Journal of Economic Behavior & Organization, v.
156, pp. 86-102, WP 1158 (December 2017).

BARONE G., G. DE BLAsIO and S. MoCETTI, The real effects of credit crunch in the great recession: evidence from
Italian provinces, Regional Science and Urban Economics, v. 70, pp. 352-59, WP 1057 (March 2016).

BeELoTTI F. and G. ILARDI Consistent inference in fixed-effects stochastic frontier models, Journal of
Econometrics, v. 202, 2, pp. 161-177, WP 1147 (October 2017).

BERTON F., S. MOCETTI, A. PRESBITERO and M. RICHIARDI, Banks, firms, and jobs, Review of Financial
Studies, v.31, 6, pp. 2113-2156, WP 1097 (February 2017).

BoFONDI M., L. CARPINELLI and E. SETTE, Credit supply during a sovereign debt crisis, Journal of the
European Economic Association, v.16, 3, pp. 696-729, WP 909 (April 2013).

BokAN N., A. GERALI, S. GOMES, P. JACQUINOT and M. PisAaNI, EAGLE-FLI: a macroeconomic model of
banking and financial interdependence in the euro area, Economic Modelling, v. 69, C, pp. 249-
280, WP 1064 (April 2016).

BRILLI Y. and M. TONELLO, Does increasing compulsory education reduce or displace adolescent crime?
New evidence from administrative and victimization data, CESifo Economic Studies, v. 64, 1, pp.
15-4, WP 1008 (April 2015).



"TEMI" LATER PUBLISHED ELSEWHERE

BuoNo I. and S. FORMAI The heterogeneous response of domestic sales and exports to bank credit shocks,
Journal of International Economics, v. 113, pp. 55-73, WP 1066 (March 2018).

BURLON L., A. GERALI, A. NOTARPIETRO and M. PIsSANI, Non-standard monetary policy, asset prices and
macroprudential policy in a monetary union, Journal of International Money and Finance, v. 88,
pp. 25-53, WP 1089 (October 2016).

CARTA F. and M. DE PHLIPPIS, You've Come a long way, baby. Hushands' commuting time and family labour
supply, Regional Science and Urban Economics, v. 69, pp. 25-37, WP 1003 (March 2015).

CARTA F. and L. Rizzica, Early kindergarten, maternal labor supply and children's outcomes: evidence
from Italy, Journal of Public Economics, v. 158, pp. 79-102, WP 1030 (October 2015).

CASIRAGHI M., E. GAIOTTI, L. RODANO and A. SECCHI, A “Reverse Robin Hood’? The distributional
implications of non-standard monetary policy for Italian households, Journal of International
Money and Finance, v. 85, pp. 215-235, WP 1077 (July 2016).

CECCHETTI S., F. NATOLI and L. SIGALOTTI, Tail co-movement in inflation expectations as an indicator of
anchoring, International Journal of Central Banking, v. 14, 1, pp. 35-71, WP 1025 (July 2015).

CIANI E. and C. DEIANA, No Free lunch, buddy: housing transfers and informal care later in life, Review
of Economics of the Household, v.16, 4, pp. 971-1001, WP 1117 (June 2017).

CIPRIANI M., A. GUARINO, G. GUAZZAROTTI, F. TAGLIATI and S. FISHER, Informational contagion in the
laboratory, Review of Finance, v. 22, 3, pp. 877-904, WP 1063 (April 2016).

DE BLASIO G, S. DE MITRI, S. D’IGNAZIO, P. FINALDI Russo and L. STOPPANI, Public guarantees to SME
borrowing. A RDD evaluation, Journal of Banking & Finance, v. 96, pp. 73-86, WP 1111 (April 2017).

GERALI A., A. LOCARNO, A. NOTARPIETRO and M. PISANI, The sovereign crisis and Italy's potential output,
Journal of Policy Modeling, v. 40, 2, pp. 418-433, WP 1010 (June 2015).

LIBERATI D., An estimated DSGE model with search and matching frictions in the credit market,
International Journal of Monetary Economics and Finance (IJMEF), v. 11, 6, pp. 567-617, WP 986
(November 2014).

LINARELLO A., Direct and indirect effects of trade liberalization: evidence from Chile, Journal of
Development Economics, v. 134, pp. 160-175, WP 994 (December 2014).

Nuccl F. and M. RIGGI, Labor force participation, wage rigidities, and inflation, Journal of
Macroeconomics, v. 55, 3 pp. 274-292, WP 1054 (March 2016).

RiGoN M. and F. ZaNETTI, Optimal monetary policy and fiscal policy interaction in a non_ricardian economy,
International Journal of Central Banking, v. 14 3, pp. 389-436, WP 1155 (December 2017).

SEGURA A., Why did sponsor banks rescue their SIVs?, Review of Finance, v. 22, 2, pp. 661-697, WP
1100 (February 2017).

2019

CIANI E. and P. FISHER, Dif-in-dif estimators of multiplicative treatment effects, Journal of Econometric
Methods, v. 8. 1, pp. 1-10, WP 985 (November 2014).

FORTHCOMING

ACCETTURO A., W. DI GIACINTO, G. Micuccl and M. PAGNINI, Geography, productivity and trade: does
selection explain why some locations are more productive than others?, Journal of Regional
Science, WP 910 (April 2013).

ALBANESE G., G. DE BLASIO and P. SESTITO, Trust, risk and time preferences: evidence from survey data,
International Review of Economics, WP 911 (April 2013).

APRIGLIANO V., G. ARDIzzI and L. MONTEFORTE, Using the payment system data to forecast the economic
activity, International Journal of Central Banking, WP 1098 (February 2017).

ARNAUDO D., G. Micuccl, M. RIGON and P. Rossl, Should I stay or should I go? Firms’ mobility across
banks in the aftermath of the financial crisis, Italian Economic Journal / Rivista italiana degli
economisti, WP 1086 (October 2016).



"TEMI" LATER PUBLISHED ELSEWHERE

BELOTTI F. and G. ILARDI, Consistent inference in fixed-effects stochastic frontier models, Journal of
Econometrics, WP 1147 (October 2017).

BUseTTI F. and M. CAIVANO, Low frequency drivers of the real interest rate: empirical evidence for
advanced economies, International Finance, WP 1132 (September 2017).

CHIADES P., L. GRECO, V. MENGOTTO, L. MORETTI and P. VALBONESI, Fiscal consolidation by
intergovernmental transfers cuts? Economic Modelling, WP 1076 (July 2016).

CIANIE., F. DAVID and G. DE BLASIO, Local responses to labor demand shocks: a re-assessment of the case
of Italy, IMF Economic Review, WP 1112 (April 2017).

COLETTA M., R. DE BONIS and S. PIERMATTEI, Household debt in OECD countries: the role of supply-side
and demand-side factors, Social Indicators Research, WP 989 (November 2014).

CORSELLO F. and V. NispI LANDI, Labor market and financial shocks: a time-varying analysis, Journal of
Money, Credit and Banking, WP 1179 (June 2018).

CovA P., P. PAGANO and M. PisANI, Domestic and international macroeconomic effects of the Eurosystem
Expanded Asset Purchase Programme, IMF Economic Review, WP 1036 (October 2015).
D’AMURI F., Monitoring and disincentives in containing paid sick leave, Labour Economics, WP 787

(January 2011).

D’IeNAzIO A. and C. MENON, The causal effect of credit Guarantees for SMEs: evidence from Italy,
Scandinavian Journal of Economics, WP 900 (February 2013).

ERCOLANI'V. and J. VALLE E AZEVEDO, How can the government spending multiplier be small at the zero
lower bound?, Macroeconomic Dynamics, WP 1174 (April 2018).

FEDERICO S. and E. TosTI, Exporters and importers of services: firm-level evidence on Italy, The World
Economy, WP 877 (September 2012).

GERALI A. and S. NERI, Natural rates across the Atlantic, Journal of Macroeconomics, WP 1140
(September 2017).

GIACOMELLI S. and C. MENON, Does weak contract enforcement affect firm size? Evidence from the
neighbour's court, Journal of Economic Geography, WP 898 (January 2013).

GIORDANO C., M. MARINUCCI and A. SILVESTRINI, The macro determinants of firms' and households'
investment: evidence from Italy, Economic Modelling, WP 1167 (March 2018).

NATOLI F. and L. SIGALOTTI, Tail co-movement in inflation expectations as an indicator of anchoring,
International Journal of Central Banking, WP 1025 (July 2015).

RicGl M., Capital destruction, jobless recoveries, and the discipline device role of unemployment,
Macroeconomic Dynamics, WP 871 (July 2012).

RizzicA L., Raising aspirations and higher education. evidence from the UK's widening participation
policy, Journal of Labor Economics, WP 1188 (September 2018).

SEGURA A., Why did sponsor banks rescue their SIVs?, Review of Finance, WP 1100 (February 2017).



	Pagina vuota
	Pagina vuota



