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Abstract

This paper analyses cross-border spillovers of monetary policy by examining two countries
that were in the eye of the storm during the euro area sovereign debt crisis, namely Ireland
and Portugal. The research provides insight as to how banking and sovereign stress affect
the inward transmission of foreign monetary policy to two economies that share many
characteristics, but that also have many distinct features. In particular, our research
addresses the question of whether a banking system in distress reacts more or less to
monetary policy changes in other major economies. The empirical analysis indicates that
international spillovers are present for US and UK monetary policy for both Ireland and
Portugal, but there is heterogeneity in the transmission mechanisms by which they affect
credit growth in the two economies.
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1. Introduction

Global factors, including the monetary policy stance of major economies, have
been important determinants of financial conditions in advanced economies over
the past 15 years. The period preceding the global financial crisis witnessed a
surge in the international activities of global banks, reflected in an expansion
of their balance sheets funded by the international wholesale markets, and
manifested in the significant growth of cross-border banking flows during
the mid-2000s (BIS 2011). Consequently, cross-border banking flows were the
key channel through which permissive financing conditions in global financial
markets were disseminated internationally (Bruno and Shin 2015).

Financial liberalisation, free movement of capital in the European Union,
and the advent of the euro were also contributory factors determining the
increases in cross-border banking inflows to Europe (Hale and Obstfeld 2014).
Indeed, increasing financial globalisation has also motivated the focus of a
number of studies on the international aspect of monetary policy transmission
to domestic and cross-border credit supply (such as Ceterolli and Goldberg
2012, Correa et al. 2015, Bruno and Shin 2015).

This paper compares and contrasts the international spillovers of monetary
policy from the US and UK to Ireland and Portugal.! Ireland and Portugal
warrant joint scrutiny for the study of international spillovers of monetary
policy for a number of reasons. From a complementary perspective both
countries (i) are small open economies, (ii) have a common currency, the
euro, (iii) experienced considerable international leverage during the pre-crisis
period, (iv) were at the crux of the euro area sovereign debt crisis, (v) relied
heavily on Eurosystem official liquidity during the sovereign debt crisis, and
(vi) needed to draw on international financial assistance from the IMF and
European authorities.

However, despite these commonalities, the building blocks of the crises are
quite different. In Ireland the crisis had its roots in a real estate bubble and in
imbalances in the financial system (Honohan 2009). In contrast, for Portugal
the crisis was more associated with structural weaknesses in the economy, which
became unsustainable when access to international debt markets disappeared
(Alves et al. 2016). These differences make this joint study even more valuable,
as we can explore how different paths leading up to a crisis, in which the
two economies were in the eye of the storm, can influence the international
transmission of monetary policy. There are also important differences in the way
the two countries have been recovering from the crisis, as well as on structural

1. The paper is part of a collective research project under the aegis of the International
Banking Research Network (IBRN). As described in Buch et al. (2018), in this project
researchers from 17 central banks use confidential bank-level data to explore the
international transmission of monetary policy using a common methodological framework.
For further details on the IBRN, visit https://www.newyorkfed.org/ibrn.
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characteristics of the economies, most notably in terms of competitiveness and
degree of openness to trade (with potentially important impacts on the cross-
border spillovers of monetary policy).

To study the transmission of monetary policy, it is crucial to consider the
heterogeneity within the banking system (Kashyap and Stein 2000, Gambacorta
and Marques-Ibanez 2011). This is even more important when covering a period
of financial instability (Ciccarelli et al. 2013). We explore several bank-level
characteristics related to funding and portfolio frictions that may influence the
cross-border transmission of monetary policy.?

Funding frictions relate to the traditional literature on the bank lending
channel, in which tightening a monetary policy decreases the supply of credit
(Bernanke and Blinder 1988, Bernanke and Gertler 1995, Kashyap and Stein
1995). This channel might work across borders. Following a monetary policy
tightening abroad, the value of banks’ foreign currency liabilities increases and
may be associated with a tightening of domestic financial conditions (Kearns
and Patel 2016). To capture this, we consider the extent to which banks are
exposed through cross-border liabilities to the countries where monetary policy
is changing. We also examine the role that banks’ liquidity might have in
lessening the international pass-through of monetary policy.

Portfolio frictions relate to the fact that banks’ choices in terms of asset
composition and capital structure may also play an important role in shaping
the transmission of monetary policy. On the one hand, banks with more assets
whose value changes after a monetary policy decision abroad might be more
likely to transmit the shock to credit granted at home, since they suffer a larger
shock. On the other hand, banks with larger foreign exposures might be more
prone to rebalance their portfolio between domestic and foreign assets when
monetary policy changes abroad. For instance, a tightening of UK monetary
policy reduces the creditworthiness of UK borrowers and their collateral values.
Due to this increase in the perceived riskiness of foreign assets, banks might
move away from foreign assets to domestic (perceived safer) assets. Both
mechanisms are akin to the balance sheet channel of monetary policy, in which
a tightening of monetary policy is associated with a deterioration in the net
worth of borrowers and their collateral values (Bernanke and Gertler 1995).

We employ bank-level data from Ireland and Portugal to explore whether
there are international spillovers of monetary policy to two small open
economies that share a common currency. In addition, we analyse the key
commonalities and differences of transmission before and during the euro area
sovereign debt crisis. The empirical analysis shows that international spillovers
are present for US and UK monetary policy, but the mechanisms through which
they affect credit in Ireland and Portugal depend on the time period analysed.

2. The mechanisms of transmission used in this internationally coordinated research
project are described in greater detail in Buch et al. (2018).
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Overall, the results indicate that international funding frictions are present
for both economies prior to the euro area sovereign debt crisis. Furthermore,
liquid assets play a mitigating role in offsetting a funding shock driven by
changes in foreign monetary policy. During the sovereign debt crisis period,
international funding frictions lose all relevance. These findings are in line with
expectations given the international leverage of both banking systems during
this period.? After the crisis started banks in both countries became heavily
dependent on domestic central bank official liquidity due predominantly to the
retrenchment of international funding, thereby explaining the lack of evidence
on cross-border transmission of monetary policy.*

The empirical analysis also shows that some portfolio decisions of banks
work as frictions for the cross-border transmission of monetary policy, working
as either amplification or mitigation mechanisms. The results are diametrically
different for the two countries depending on the monetary policy measure used
and the period under review. The empirical analysis indicates that prior to
the crisis, the asset structure of Irish banks is irrelevant for the cross-border
transmission of monetary policy. This possibly reflects the motivation of Irish
banks to expand lending abroad in the pre-crisis period, which was driven by
the desire to diversify their portfolios.®

After the crisis started these cross-border portfolio channels become
operational for Ireland but lose relevance for Portugal. This possibly reflects
the longer and deeper crisis experience in the Portuguese economy, as well
as the prevalence of legacy assets in the banking system for a longer period
(Blanchard and Portugal, 2017).

The remainder of the paper is structured as follows. Section 2 presents the
stylised facts on the evolution of imbalances and across the two economies
since the start of the euro, and their subsequent unwinding during the euro
area sovereign debt crisis. The data sources are described in Section 3. Section
4 provides the econometric specification and empirical approach. The empirical
results are presented in Section 5. In Section 6 we discuss the most important
results. Finally, Section 7 summarises and concludes the paper.

3. See Honohan (2009), Coates and Everett (2013), Everett (2015), Lane (2016) for details
of the Irish banking system’s international leverage. See Alves et al. (2016), Lane (2012),
Lane and Milesi-Ferretti (2012), Reis (2013) for details of the Portuguese banking system
and current account imbalances.

4. Coates and Everett 2013, Everett et al. 2015, Alves et. al (2016).
5. Kearns (2007).
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2. Stylised facts and institutional background

In this section we review the factors common to Ireland and Portugal that
contributed to the build-up of macroeconomic imbalances in the context of
euro area financial integration.

While the euro area had a broadly balanced current account, both Ireland
and Portugal experienced widening deficits during the mid-2000s (Figure 1).
The removal of exchange rate risk within the euro area, combined with lower
liquidity risks, led to significant inflows of capital to both countries (Kalemli-
Ozcan et al. 2010). The dynamics in the patterns of savings and investment,
however, differed somewhat across the two economies. Ireland experienced
increased investment in the years before the last international financial crisis,
a substantial component of which was due to the expansion of the construction
sector. In contrast, economic growth was subdued in Portugal with both savings
and investment on a declining trend.

A strong driver of the current account deficits was an increase in cross-
border capital inflows to the government and banks, with the latter being of
greater importance to Ireland relative to Portugal (Figures 2a and 2b). In
fact, while, there was considerable international leveraging by banks in both
countries, it was relatively larger for Irish banks, peaking at 211 percent of
GDP for Ireland at end-2008 compared to a peak of 113 percent of GDP in
Portugal in early 2010. Lending to the non-financial sector increased sharply
in Ireland in the mid-2000s, peaking at 171 percent of GDP at end-2009, and
exceeding Portugal’s peak lending of 154 percent of GDP in the first quarter of
2010 (Figure 3).° The interaction between global banks and Irish retail banks
in international financial markets provided the latter with funding to facilitate
increasing domestic credit demand, and helped to fuel the Irish credit boom and
housing bubble during the mid-2000s (Honohan 2006, 2009, BIS 2011, Lane and
McQuade 2014, Everett 2015, Lane 2016). House prices in Ireland more than
doubled between 1999 and 2007 (Figure 4). For Portugal house price growth
was far more subdued and remained comparatively steady during the crisis
period, experiencing only modest declines (Lourengo and Rodrigues 2015).
Capital inflows to Portugal during the pre-crisis period were also dominantly
channelled toward non-tradable sectors (Reis 2013, Dias et al. 2016).

While both economies witnessed a sharp contraction in the outstanding
amount of gross external debt during the sovereign debt crisis period, leading
to a contraction in private non-financial sector lending, the fall was far greater
in Ireland than in Portugal. By end-2015 private non-financial sector lending
in Ireland had fallen to 54 percent of GDP and to 117 percent of GDP in
Portugal. So while both countries experienced a strong leveraging trend after

6. On the eve of the introduction of the euro, lending to the non-financial private sector
was 61 percent and 78 percent of GDP in Ireland and Portugal, respectively.
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the introduction of the euro and a sizeable correction after the euro sovereign
debt crisis, the amplitude of the changes was greater in Ireland. The largest
amplitude of the credit cycle in Ireland was accompanied by more pronounced
shifts in real estate prices and in macroeconomic developments.

The Irish banking system is closely linked with those of the UK and
US (Coates and Everett 2013, Everett 2015, Lane 2016). Furthermore, both
Sterling and the US dollar were significant components of the foreign liabilities
of Irish banks prior to 2008 (Lane 2016). In particular, the interbank market in
the UK was a significant funding source for Irish banks during the leveraging
up phase (Coates and Everett 2013).” This suggests that the monetary policy
of the UK and the US are important factors for financial conditions in Ireland,
most notably during this pre-crisis period.

The Portuguese economy is substantially less open than the Irish and
economic and financial integration is much stronger within the euro area than
outside. Nevertheless, the UK is an important trading partner of Portugal and
UK banks were present in the Portuguese financial system during most of the
analysis period. Regarding the US, the link is much more likely to be related
to the role of the US dollar as an international funding currency.

3. Data
3.1. Data sources and sample definition

The structure of the Irish banking system is complex owing to the presence of an
influential international financial services centre (IFSC). Banks comprising the
IFSC group are predominantly global banks without activity in the domestic
credit market. Furthermore, with the exception of employment and the export
of financial services, their activities bear little relation to the core Irish economy.
Motivated by the focus of this paper on lending to the private sector, these
banks are excluded from the sample. Banks active in the domestic credit retail
market comprise both domestically-owned and foreign-owned banks, the latter
of which all have European parent banks. Data limitations narrow the sample
of banks employed in the empirical analysis for Ireland to nine banks, five
of which are Irish-owned and four of which have foreign parent banks. The
small sample size should thus be something to bear in mind in the analysis of
the results. However, given the concentration that characterises many banking
systems around the world, the external validity is not hindered for small open
economies with concentrated banking systems.

In the case of Portugal, the five largest banking groups accounted for around
three quarters of bank credit to non-financial residents. One of these five groups

7. On average non-affiliated banks in the UK accounted for 40 percent of total foreign
funding between 2002 and 2008 (Coates and Everett, 2013).
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is part of a large foreign banking group. The rest of the Portuguese banking
system comprises many small and medium-sized banks. Most of these banks are
universal banks, competing directly with the five largest banking groups. A few
of them have specialised business models, offering only specific products such
as consumer loans or asset management services. By ownership nationality,
Spanish banks dominate the market with a weight in the total credit granted
by foreign banks of more than 65% over the period under analysis. The other
countries with a non-negligible presence in the Portuguese credit market are
the United Kingdom, Germany, and France. The sample of banks employed
in the empirical analysis for Portugal includes 67 banks (approximately half
domestic).

In Portugal, as in Ireland, financial institutions that operate in international
financial services centres were excluded, as their activity is not lending to the
real economy. Banks with less than two years of data were also not included.

For Ireland, individual bank balance sheet and flow data are drawn from
data collected for the construction of the Euro Area Monetary Financial
Statistics. Attributes collected from this data source include domestic loans,
liquid assets, core deposits, internal capital market positions, and total assets.
Despite a number of bank mergers taking place during the period under review,
affected banks continued to report their balance sheets on an individual bank
basis, thereby, negating the effect of these mergers on our dataset. The Tierl
data are sourced from SNL Financial and refer to consolidated data.

Most of the data on the Portuguese banks’ characteristics are collected from
quarterly supervisory reports at solo basis. The use of solo basis is consistent
with the type of data used for Ireland. Additionally, it allows us to focus the
analysis on the effect of foreign monetary policy on credit granted in Portugal,
instead of also including credit granted by Portuguese affiliates abroad. Further,
if consolidated data were used, all bank controls would refer to this larger
perimeter of activity. To obtain data on assets and liabilities of Portuguese
banks against the banks of the same banking group located abroad, the bank-
level data collected for the construction of the Euro Area Monetary Financial
Statistics are used.

For Ireland the data sample commences in 2000Q1. There are some
methodological breaks in 2003. Prior to 2003 private sector credit data are
limited to lending to the private non-bank non-government sector, thereby
including lending to non-bank financial intermediaries. Furthermore, before
2003 the data are not adjusted for exchange rate effects, securitisation, and
debt write-offs. These are important factors to account for in light of the
securitisation activities during the mid-2000s and loan transfers to Ireland’s
“bad bank” during the crisis period.

The sample period in Portugal begins in 2006Q1 (a few years later than
for Ireland due to data availability constraints). Using a longer period would
include important breaks in some series, which are hard to address without
compromising the quality of the data. Furthermore, the quality of analysis
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could also be compromised if many more years were included, as the beginning
of that decade was dominated by a merger wave that substantially changed
the landscape in the Portuguese financial system (for details, please see Barros
et al. 2014). In both countries the last period in the dataset is 2015Q4 (64
quarters of data for Ireland and 40 quarters for Portugal).

In order to have data on the cross-border activity of banks, in both countries
the bank data described above are merged with the bank-level data underlying
the International Banking Statistics reported to the BIS (on a locational basis
and on a first counterpart basis).

The monetary policy changes in UK and US were obtained from a database
with monetary policy indicators in the main economies prepared for this project
(Buch et al. 2018). The motivation for the type of monetary policy measures
used in this paper is explained in Section 4.

3.2. Variables definition

The dependent variable is changes in lending at domestic level AY; ;. It is
defined as the change in loans granted by each bank (bank b) to non-financial
residents in Ireland or Portugal in each quarter (¢), measured in log percentage
points.

The bank-level explanatory variables considered in our specifications are:
size, measured by the log of total bank assets, the Tier 1 ratio (leverage ratio,
in the case of Portugal®), the liquid assets ratio (defined as cash and liquid
securities as a percentage of total assets”), the percentage of the bank’s net
external intragroup funding relative total assets, and the percentage of the
bank’s balance sheet financed with core deposits. A summary of the definitions
of the bank-level variables employed in the empirical analysis is reported in
Appendix 1. Buch et al. (2018) describe in detail the rationale behind each
explanatory variable considered.

Table 1 summarises these indicators for the full sample period in Ireland
(Table 1a) and Portugal (Table 1b). The comparison of these tables reveals
some of the main differences between Irish and Portuguese sample of banks.
There are more banks in the Portuguese banking system, but more total assets
in the banking system in Ireland. In both cases, slightly more than half of
the banks are foreign. This might enhance the cross-border transmission of

8. Using the leverage ratio instead of the Tier 1 ratio warrants that branches of EU banks
are not excluded from the analysis, as these institutions are exempt from satisfying capital
requirements at host countries. These institutions play a role for the analysis of the cross-
border transmission of monetary policy and are thus included in the sample. When we
explore the role of banks’ capital as a friction in the transmission mechanism, we consider
explicitly the Tier 1 ratio, leading to a reduction in the number of observations in these
regressions.

9. For Portugal the definition is slightly adapted, due to data availability constraints, as
detailed in Appendix 1.
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monetary policy into these countries. On average, loans were growing more in
Ireland than in Portugal during the sample period.

The cross-border transmission of monetary policy is assessed by looking
at banks’ dimensions. The channels considered include cross-border exposures
that Irish and Portuguese banks hold vis-a-vis the US and the UK (countries
from which we are assessing the inward transmission of monetary policy), as
well as some bank characteristics that capture asset composition and balance
sheet structure. The motivation for the analysis of these channels is discussed
in Section 4.

The variables measuring the exposure of the Irish and Portuguese banks to
UK and US are: cross-border liabilities, net cross-border liabilities, cross-border
assets, cross border-assets to banks, and cross-border assets to non-banks. All
the variables are scaled by each bank’s total assets. Tables 2a and 2b include
some statistics for these variables for Ireland and Portugal, respectively. These
data show that Irish banks are more linked to the UK and the US financial
system than Portuguese banks. Both countries are more exposed to the UK
than to the US.

Finally, in order to ensure that our results are anchored in good quality
data, we impose some filters on the data. Observations for which the quarterly
change of credit was above 100%, in absolute terms, are dropped (this entails
dropping 36 observations in Portugal and 17 in Ireland). All bank and channel
variables are winsorized at the 1st and 99th percentiles. Finally, we made sure
that all variables defined as ratios varied between 0 and 100%.

4. Empirical approach

To investigate the influence of US and UK monetary policy on domestic lending
to the non-financial sectors in Ireland and Portugal, the empirical approach
is similar to that described in Buch et al. (2018), where the methodology
underlying this internationally coordinated research project is presented in
greater detail. The main empirical specification is as follows:

K
Ay =ao+ > (O (o't AMPY Channel'y¥ 1)+ W
ctry k=0

a5 .Channely'y¥ o)+ as.Xp -1+ fo+ fi + o

where AY is the growth of lending to the non-financial sector by bank b at
time ¢.

The measure of foreign monetary policy is denoted by AMP, where
the index ctry represents the US and the UK. AMP enters the regression
contemporaneously, in addition to the three quarters before (K = 3), in order to
take into account the lags in the transmission of mechanism of monetary policy.
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Given that our sample period includes many years during which central banks
adopted unconventional monetary policy measures, the short-term interest
rate does not adequately capture the stance of monetary policy throughout
the whole period. Likewise, capturing monetary policy using proxies such as
the size of central bank balance sheets poorly portrays monetary policy in a
conventional monetary policy setting. Therefore, our preferred measure of the
monetary policy stance is a shadow interest rate as measured by Krippner
(2016). The shadow rate allows for bridging the differences between monetary
policy in conventional and unconventional periods, offering a consistent measure
of the effective level of monetary policy interest rates during the whole sample
period under review.

Furthermore, for the full sample period analysis, we use as an alternative
measure of the monetary policy the residuals of a Taylor rule estimated on
the short rate. This measure accounts for movements in the monetary policy
stance that are not related to business cycles in the UK and US (i.e., it captures
whether interest rates are above or below what should be expected given
developments in prices and growth). The Taylor-residual is potentially more
related with monetary policy “surprises” than the shadow rate. Thus, we do not
expect the results obtained with the two measures to be entirely consistent.

Channel represents a range of mechanisms or frictions through which shifts
in foreign monetary policy can be transmitted through banks in Ireland and
Portugal. We consider two types of frictions: funding and portfolio frictions.

Funding frictions, which are more directly related to the traditional
literature on the bank lending channel, include: (net and gross) cross-border
liabilities against the country where the monetary policy change occurred and
liquid assets. These channels or frictions might amplify or mitigate the baseline
transmission mechanism. For instance, banks with average greater funding
(gross and net) abroad are likely to be relatively more affected by a tightening in
monetary policy if they cannot substitute those funding sources. The liquidity
of banks is also considered, as relatively more liquid banks are likely to be able
to offset the monetary policy induced fall in foreign funding by drawing on their
more liquid assets to continue their lending activity to the private non-financial
sector in their domestic economy.

Portfolio frictions relate to the fact that the transmission mechanism might
work differently depending on the choices made by banks in terms of asset
composition. A tightening of monetary policy abroad might lead to a decrease
in the value of assets in that country. Domestic banks with greater exposures
to those assets suffer a negative shock, which can lead to a decrease in lending
at home. However, if these banks have a more flexible structure of assets,
they might be induced to reallocate their portfolios away from these countries
and increase domestic lending, given the perceived deterioration in foreign
borrowers’ creditworthiness due to higher interest rates.

To explore this, we consider the Tier 1 ratio, commercial and industrial
loans (C&I), securities and cross-border asset holdings to the country that is
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the source of the monetary policy shock (split by exposures to the banking
sector and to others).!? Better capitalised banks are better able to insulate
themselves from adverse shocks. Based on this, we would expect to obtain a
positive coefficient associated with the Tier 1 ratio after a tightening in the
monetary policy abroad. The C&I lending captures the degree to which a bank
focuses on lending to the real domestic economy and could thus benefit less
from an increase in asset prices abroad. Therefore, the higher the share of C&I
lending, the smaller the effect on domestic credit due to a tightening in foreign
monetary policy (positive signal).

On the other hand, there might be an amplification mechanism (negative
signal), coming from a portfolio rebalancing effect. Securities can be expected
to have a positive coefficient due to their higher liquidity, which increases
the ability of banks to rebalance their assets structure between domestic and
foreign assets. On the other hand, the higher sensitivity of securities holdings
to interest rates changes might amplify the effect of monetary policy changes
(Bernanke and Gertler 1995). The variables that measure the weights of the
asset holdings to UK and US can also act as either a mitigating or an amplifying
mechanism of the monetary policy shock. In fact, after an increase in the foreign
asset values induced by a loosening of monetary policy, banks with larger
foreign exposures might either grant more credit domestically or reallocate
more resources abroad.

To ensure that the channel variables are not affected by changes in monetary
policy, they enter the regressions with a lag of four quarters, given that we
consider the effects of monetary policy on lending growth from ¢ to ¢ — 3.

Xy is a vector of bank-specific time varying characteristics included to
capture heterogeneous developments across the balance sheets of banks. As
mentioned in Section 3.2, the banks’ characteristics included are: the log of
total assets, Tier 1 capital ratio (or the leverage ratio in the case of Portugal),
liquid assets ratio, net internal group funding ratio, and core deposits ratio.

To account for time-invariant bank-specific unobservable factors (e.g. risk
appetite, business model, or balance sheet management strategy) bank fixed
effects, fp, are included. Time fixed effects, f:, are included to control for
common global and domestic factors, including domestic monetary policy.
Finally, e+ is the error term and is clustered at the bank level.

In a second part of our analysis we distinguish between the pre-crisis and
crisis periods. We split the sample in two, whereby the pre-crisis period is
defined up to 2010Q2, and the crisis period is considered to be 2010Q3 to
2015Q4. The motivation underlying the choice of mid-2010 as the break between
the two periods is related to the Greek request for financial assistance in April
2010, following which the crisis spread to Ireland and Portugal. This implied
considerable changes in the financial market functioning, the role of central

10. All these variables, except the Tier 1 ratio, are scaled by total assets.
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banks, and the set of instruments used in the definition of monetary policy in
the euro area.

5. Results

In this section we present the results of our empirical analysis. First, in Section
5.1 we describe the cross-border transmission of monetary policy for Ireland
and Portugal during the entire sample period. The empirical analysis for both
economies focuses on the inward transmission of monetary policy in two major
economies, UK and US, exploring several dimensions of banks’ balance sheets
that may play a role in the pass-through of monetary policies across borders. We
anchor our analysis around two types of frictions: funding frictions and portfolio
frictions. As discussed above, given the challenges in adequately capturing the
stance of monetary policy, most notably when unconventional monetary policy
measures are adopted, shadow interest rates and Taylor residuals are employed.

Second, in Section 5.2 we zoom in on the crisis period, to address our main
research question: how does the transmission of monetary policy change when
the financial system is severely distressed? Are there differences when the crisis
is more centred on the financial system (as in Ireland) or when it results from
broader structural weaknesses (as in Portugal)? To answer this we split our
samples into two periods, looking at the cross-border transmission of monetary
policy before and after the Spring of 2010.

5.1. The international transmission of monetary policy: main
results

5.1.1. Funding frictions. Table 3 reports the results for the estimation of
equation (1) when we consider the role of funding frictions and capture
monetary policy through the shadow rate. Three channels through which
banks’ funding choices might affect the way changes in monetary policy abroad
influence banks’ lending decisions are explored: i) cross-border liabilities with
respect to the country changing monetary policy; ii) net cross-border liabilities
(also at the country level); and iii) liquid assets. All channels are scaled by
banks’ total assets.

Regarding the first two channels, we expect that the lending policy of banks
that borrow more intensively from the countries in which the monetary policy
shocks originate reacts more intensively than the lending policy of those banks
with smaller exposures or none at all. These two channels should thus work as
an amplification mechanism of the cross-border shocks. On the contrary, banks
that have a larger buffer of liquid assets may be more insulated from these
shocks, as they have more leeway to manage and accommodate short-term
shocks to funding costs.
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Columns (1) to (3) report the results for the three channels for Ireland,
while columns (4) to (6) report the results for Portugal.

For simplicity, we report only the results that capture the impact of
monetary policy.!! We consider changes in monetary policy in the US and
UK, two major economies with links to Ireland and Portugal. Changes in the
euro area (domestic) monetary policy are captured through time fixed effects.

The first two rows of Table 3 report the estimated effect of changes in US and
UK monetary policy, respectively, through each of the different channels. This
corresponds to the sum of the coefficients afzy associated with the interaction
between monetary policy changes from ¢ to ¢ — 3 in these two countries and
the four-quarter lag of the channel considered. Below the line we report the
sum of the contemporaneous effect of monetary policy in the US and in the
UK, interacted with the channel under analysis. This allows us to measure the
immediate cross-border impact of monetary policy on bank lending. Finally,
we report the sum of all the eight coefficients associated with the interaction
between monetary policy and each channel (four interaction terms for each
country).

The results reported in Table 3 suggest that, for the whole period, the
cross-border transmission of monetary policy is rather contained, in both
Ireland and Portugal. For Irish banks there is only one (marginally) statistically
significant result. Following a tightening of US monetary policy, Irish banks
that have more net cross-border liabilities sourced from the US lend less to
Irish borrowers. This works in the expected way, as banks that are more
exposed to the shock react more intensely. For Portuguese banks there is also
a marginally statistically significant result for this channel, but coming only
from the UK. The direction of this relationship is, however, the opposite of
what would be expected: when the Bank of England tightens monetary policy,
banks that obtain more net cross-border funding in the UK actually lend more
to Portuguese borrowers. For liquid assets the results are nevertheless in line
with expectations: when monetary policy becomes tighter abroad, Portuguese
banks with more liquid assets are better insulated from that shock and are able
to lend more domestically. This last result comes from the joint effect of all the
coefficients associated with the interaction between monetary policy and liquid
assets.

In Table 4 we report similar results, but now considering Taylor residuals
instead of shadow rates. The results become stronger when monetary policy
stance is captured in this way, most notably for Portugal.

For Irish banks we obtain the expected positive coefficient associated with
liquid assets for UK’s monetary policy. When monetary policy tightens, banks
with more liquidity are better equipped to face that shock and continue lending.

11. The remaining coefficients resulting from the estimation of equation (1) are not
reported, but are available upon request.
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However, this effect seems to be cancelled out by a negative effect coming from
US monetary policy, as the joint effect of monetary policy is not significant. For
the other two channels capturing cross-border liabilities, there are no significant
results found for Irish banks.

For Portuguese banks the positive coefficients obtained with net cross-
border liabilities in Table 3 are reinforced in this set-up. When we consider
Taylor residuals instead of the shadow rate, this effect becomes significant not
only in the UK, but also in the US (and actually with greater economic and
statistical significance). The expected positive coefficient for liquid assets also
becomes more important, though there is a negative effect coming out from the
UK’s monetary policy.

Across the board, the results concerning funding frictions are relatively
weak. The results have the expected sign for the liquid asset channel, especially
for Portugal. Albeit in a less consistent way, the results are also in line
with expectation for the net cross-border liabilities channel for Ireland. The
remaining results are either non-significant or work in a direction that is not
in line with expectations.

5.1.2. Portfolio frictions. The cross-border transmission of monetary policy
may be shaped not only by banks’ funding structures, but also by their previous
portfolio decisions. In Table 5 we present the results on the cross-border
transmission of shadow rates for the six different channels described in Section
4.

The first channel captures how differences in banks’ Tier 1 capital ratios
influence the transmission of monetary policy. When we examine the results
reported in columns (1) and (6), for Ireland and Portugal, respectively, we find
only a marginally statistically significant positive coefficient for the effect of
US monetary policy on bank lending in Portugal. However, the effect of UK
monetary policy has the opposite sign, cancelling out this effect. For Ireland, we
obtain a counterintuitive negative aggregate coefficient, suggesting that when
monetary policy becomes tighter, banks with more capital actually lend less
than other banks.

The second variable considered is commercial and industrial (C&I) loans
as a percentage of total assets. For Irish banks we do not find any statistically
significant evidence that this channel is at work. For Portuguese banks there
is an aggregate negative effect stemming from the US monetary policy (as the
effect coming from the UK is actually positive). The negative coefficient shows
that when foreign monetary policy tightens, banks that are more specialised
in C&I lending transmit this credit supply shock to domestic borrowers more
actively, thus acting as an amplification factor.

The third channel seeks to capture another dimension of bank specialisation.
By looking at securities as a percentage of total assets, we also find that
Portuguese banks more exposed to these assets lend less when interest rates
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increase abroad.'? Interestingly, this result is at odds with that obtained for
liquid assets (the last column of Table 3), as well as with the results obtained
by Kashyap and Stein (2000) on the domestic transmission of US monetary
policy. One possible explanation for the negative coefficient might be the fact
that the sensitivity of securities prices to monetary policy changes dominates
the mitigating effect associated with their higher liquidity.

In the fourth channel analysed we examine how monetary policy is
transmitted across borders depending on how large banks’ exposures, in terms
of assets, are to the US or the UK. We find that having a larger exposure
in terms of assets to the countries where monetary policy is being tightened
actually leads to more lending in Ireland. This channel acts as a mitigating
rather than an amplifying mechanism. The effect comes from both the UK and
the US monetary policy, and it seems to come mainly from assets to non-banks,
though both types of exposures play a role. For Portugal the transmission
through banks’ foreign assets exposures does not seem to operate.

In Table 6 we replicate our analysis of portfolio frictions for Taylor residuals.
The results are substantially different, showing that the way monetary policy
is measured may lead to important differences in the conclusions obtained.
Regarding the first channel considered - the Tier 1 ratio - none of the significant
results obtained with shadow rates remains valid. Based on a Taylor rule,
banks’ capitalisation does not seem to play a role in how monetary policy
is transmitted across borders.

For C&I loans, the results are more similar to those obtained with the
shadow rate. This friction still does not play a role for Irish banks, while for
Portuguese banks it continues to offer an amplification mechanism, making
banks that are more exposed to these assets more sensitive in their lending
decisions to foreign monetary policy shocks. The securities channel in Portugal
is not significant with the Taylor residual, while it was when shadow rates were
considered.

The most noticeable differences are perhaps seen when looking at cross-
border assets. For Irish banks the mitigating role associated with these assets
documented in Table 5 vanishes when we consider Taylor residuals. If anything,
there is a temporary immediate amplifying mechanism associated with assets
to foreign banks. For Portugal, an amplifying mechanism of the cross-border
assets is also found in this set-up, while these variables did not play any role
when shadow rates were considered. When Portuguese banks hold more assets
vis-a-vis the UK (most notably assets of banks), a tightening of monetary policy
is associated with less lending domestically. The differing results obtained with
the two measures of monetary policy might not be surprising given that asset

12. Due to data availability constraints, it is not possible to estimate this channel for
Ireland.
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prices reactions are mainly determined by unexpected events, which are more
related with the Taylor residual than with the shadow rate.

In summary, the empirical analysis shows that some portfolio decisions of
banks work as frictions for the cross-border transmission of monetary policy,
either as amplification or mitigation mechanisms. The results vary depending
on the monetary policy measure used and are also quite different for Portugal
and Ireland.

5.2. The international transmission of monetary policy: zooming
in on the crisis

The analysis of the cross-border transmission of monetary policy during our
sample period entails important challenges. Major central banks of global
systemic importance adopted an unprecedented toolkit of unconventional
monetary policy measures and at the same time, financial instability might
affect the transmission of monetary policy. The first challenge is detailed in
Buch et al. (2018) and the use of shadow interest rates in the empirical
analysis is an attempt to address this issue. On the second challenge, Ireland
and Portugal offer an interesting setting to examine how bank distress affects
the cross-border transmission of monetary policy. Both countries underwent a
period of profound adjustment during the euro area sovereign debt crisis, and
were in the spotlight during this period. The origins and the development of the
crisis share similarities, but also have important differences. It is thus therefore
interesting to dig deeper into the cross-border transmission of monetary policy
during the euro area sovereign debt crisis.

To investigate this further, we re-estimate our regressions in two separate
periods: a pre-crisis period going up to 2010Q2, and a crisis period going
from 2010Q3 to 2015Q4. The dividing line for the sample split is thus
the Greek request for international financial assistance in April 2010, which
paved the way for a substantial deterioration of funding conditions in both
Ireland and Portugal, ultimately leading to these two countries’ request for
international financial assistance. We replicate our previous analysis on funding
and portfolio frictions using the shadow interest rate to capture monetary
policy.!® Before doing that, we summarise some of the main features of the
crises in Ireland and Portugal, as well as the vulnerabilities leading up to both
of them. Understanding the commonalities and differences is crucial for the
interpretation of the results.

13. In this part of the paper we abstain from using Taylor residuals, given that a theoretical
policy rule could have suffered structural breaks between the pre-crisis and the crisis
environment. In contrast, shadow rates are designed specifically to bridge periods in which
monetary policy is being implemented in different ways.
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5.2.1. The euro area sovereign debt crisis In Ireland and Portugal. Although
the euro area experienced negative spillovers from the global financial crisis,
at its early stages there was no discernible widening in the differentiation of
sovereign spreads of euro area countries. As the global financial crisis intensified
in the wake of the collapse of Lehman Brothers, a reassessment of risk by
financial market participants meant that risk perceptions became associated
with individual countries, particularly those with macroeconomic imbalances
(Barbosa and Costa 2010).

The intensified turbulence in the interbank market in Autumn 2008,
exacerbated the perceived underlying weakness in the Irish banking system,
with Irish banks finding it increasingly difficult to roll over international
wholesale funding. These developments, along with a shortage of collateral
needed to obtain monetary authority funding, culminated in the Irish
Government’s guarantee of Irish-owned banks’ liabilities on 30 September 2008
(Honohan, 2009).1* Anglo Irish Bank was nationalised in January 2009, which
further highlighted the tightening of the feedback loop between banks and
sovereigns.

Financial strains in the euro area escalated into a crisis following the request
of Greece in April 2010 for international financial assistance, when financial
markets turned to the increasingly unsustainable macroeconomic imbalances
amongst the group of euro area countries, compounded by the increasingly
tight nexus between sovereigns and banks.

As the expiration of the original Irish Government guarantee approached,
greater than anticipated banks’ loan losses led to additional capital
requirements for banks (Honohan 2012). This was compounded by increased
reliance on central bank funding from Autumn 2010 on, due to the inability of
Irish banks to raise funds to replace maturing debt that had been guaranteed
in September 2008. This factor, combined with the deteriorating conditions of
the Irish fiscal balance sheet, ultimately led to Ireland’s entry into the EU/IMF
Financial Measures Programme in December 2010.1°

Even though Portuguese banks had in the beginning of the financial crisis
remained reasonably insulated from the shock waves coming from the failure of
Lehman Brothers, beginning in Spring 2010 Portugal attracted the attention of
international investors, who became visibly more worried about the structural
weaknesses of the Portuguese economy. This led to a sudden loss of access of

14. Credit Institutions (Financial Support) Act 2008 was a blanket guarantee of the six
Irish-owned banks’ deposits and covered debt securities between 30 September 2008 and 29
September 2010. Irish-owned banks included Allied Irish Banks PLC, Bank of Ireland, Irish
Bank Resolution Corporation (until liquidation in February 2013), EBS Building Society,
Irish Life and Permanent PLC, Irish Nationwide Building Society, and their subsidiaries.

15. European developments at this time also played a key role (including the announcement
of the Deauville Agreement).
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the sovereign and of banks to international wholesale debt markets, which was
compensated for with access to central bank funding (Alves et al. 2016).

By Spring 2011 Portuguese banks were entirely dependent on access to ECB
funding. The soaring sovereign bond yields and the consecutive downgrades of
bank and sovereign ratings precipitated the request for international financial
assistance in April 2011. The programme shared many similarities with that of
the Irish. Its milestones aimed to foster the adjustment of the financial system,
a gradual and orderly deleveraging of the non-financial sector, and included
measures to address other structural weaknesses in the Portuguese economy
(namely by bringing structural reforms and promoting fiscal consolidation).

Both countries successfully exited the programme: Ireland in late 2013 and
Portugal in the Spring of 2014. However, the recovery paths of the economies
and financial systems have been quite different. The Irish economy began to
recover immediately after the crisis and banks are on a broadly stable path.
In contrast, growth in the Portuguese economy was modest in the first years
after the programme. Two large banks have been put under resolution since
then and some concerns remain about legacy troubled assets in banks’ balance
sheets.

How did this challenging period affect the cross-border transmission of
monetary policy in the two economies? We provide evidence on this by
contrasting the transmission mechanisms existing before the sovereign debt
euro area crisis with those observed during the crisis. There is ample evidence
that monetary policy transmission within borders is severely impaired when
banks are distressed (Ciccarelli et al. 2013). We complement this literature by
looking at the cross-border transmission mechanisms during a crisis period.
Overall, reduced reliance on international investors for funding by banks in
Ireland and Portugal would suggest that the channels through which we expect
foreign monetary policy to affect domestic lending are no longer as strong
during the crisis period relative to the pre-crisis period. In the next subsections
we present evidence to test this hypothesis.

5.2.2. Funding frictions. In Table 7 we report the results concerning funding
frictions for Ireland and Portugal (left and right panels, respectively), before
and after the start of the sovereign debt euro area crisis (top and bottom panels,
respectively).

When we compare these results with those reported in Table 3 for the entire
sample period, the differences are striking. The results become generally much
stronger for both countries. This suggests that imposing the same specification
throughout such a heterogeneous period might disguise important differences
in the cross-border transmission of monetary policy.

Regarding the first funding friction considered, cross-border liabilities from
the UK and the US, we had found that this channel did not play any role
in the transmission of foreign monetary policy when the entire sample period
is considered. This is clearly not the case when we consider the two periods
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separately. Before the crisis, banks that obtained more funding in countries
where monetary policy was tightened had contractionary effects on domestic
bank lending. The effect is visible for both countries and is especially stronger
for Portugal, where changes in US monetary policy dominate. After the start of
the euro area sovereign debt crisis, the results are not as clear. For Irish banks,
the sign is reversed and it becomes weaker. For Portuguese banks, cross-border
liabilities still work as an amplification factor, but only in the short-run impact,
i.e. the effects are much more short-lived. Further, the effect coming from the
US also becomes positive, as seen for the effect of the UK’s policy on Ireland.

When we consider net (instead of gross) cross-border liabilities the results
also become stronger when the two periods are estimated separately. Before the
crisis net cross-border liabilities vis-a-vis the countries changing their monetary
policy generally act as an amplification mechanism. The results are again
stronger for Portuguese banks.'6 After the crisis this friction seems to be slightly
weaker. However, now its cumulative effects have the opposite direction for
Portugal: banks that are more exposed to a tightening actually lend more. For
Ireland the results are similar but only significant for the short-run effect.

Finally, holdings of liquid assets also have different implications in the two
periods considered. The mitigating effect documented in Table 3 for Portuguese
banks is now also visible in Ireland in the pre-crisis period. However, this
friction entirely loses all importance during the crisis. This might be related
to the massive central bank interventions, which offered ample liquidity to
banks, thereby rendering their ex-ante choices in terms of liquidity irrelevant
for the cross-border transmission of monetary policy. In general, the stronger
evidence found in favour of the funding frictions before the crisis is in line with
the expectations that these frictions grew less important with unconventional
monetary policy.

5.2.8. Portfolio frictions. Table 8 reports the results for portfolio frictions
in the two sub-periods analysed. An initial inspection of the table shows an
interesting pattern: while portfolio frictions do not play any role in Ireland
before the crisis (top left panel), they do not play any role in Portugal after the
start of the crisis (bottom right panel). In other words, the asset structure
of banks before the crisis is irrelevant for the cross-border transmission of
monetary policy for Irish banks before the crisis and for Portuguese banks
during the crisis. One tentative explanation for this might be that before
the crisis the overheating environment experienced in Ireland made these
frictions irrelevant, with monetary policy transmitted homogeneously through
banks with different characteristics. During the crisis these characteristics play
a comparatively more important role. For Portugal, the opposite seems to

16. However, for the UK the sign of the coefficient is positive. The generally weaker results
for Ireland might be related to lower cross-sectional heterogeneity.
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hold. Before the crisis banks’ portfolio decisions interact with the cross-border
transmission of monetary policy, but during the crisis the impact on lending
does not seem to be affected by the asset structure of banks. Possibly the ample
liquidity offered by the ECB during this period made bank heterogeneity less
important in Portugal. Crucially, the differences between Portuguese and Irish
banks might reflect the origins of the crisis, as described in Section 2. While
in Ireland there was a considerable buildup of risks in the banking system,
amidst a housing bubble and an overheating of some sectors of the economy, in
Portugal the origin of the crisis was much more related to macroeconomic and
fiscal structural vulnerabilities. Another important difference is the relatively
faster recovery trajectory of the Irish economy in the post-crisis period.

Digging deeper into the results, we can find important differences in the
frictions at work in both countries. Table 5 persuades us that for Irish banks
the channels or frictions related with cross-border assets were more important
than banks’ specialisation or capital structure. Cross-border assets to non-
banks remain notable frictions after the start of the crisis, but their sign is
the opposite of what was found for the whole sample period. These exposures
now have a reinforcing mechanism: banks that hold more assets of the non-
financial sector in countries facing a monetary policy tightening now lend less
domestically. For UK monetary policy, however, the effect associated with direct
exposures toward banks continues to be positive.

In turn, for Portuguese banks the results in the pre-crisis period also differ
along some dimensions from those obtained for the entire sample period. For
Tier 1 ratio, the amplification effect associated with UK monetary policy
persists, and it seems to dominate, at least in the short-term impact. For banks
more specialised in C&I loans, the results are now more consistent, revealing
a robust amplifying mechanism. The opposite holds for banks with more
securities on their balance sheet. While earlier the amplification mechanism
dominated the results, now there is a general mitigating effect. Banks that
hold more securities are able to mitigate loan contraction when monetary
policy tightens abroad, which becomes consistent with the results obtained
by Kashyap and Stein (2000) for the US. Finally, regarding cross-border assets,
the results are still much weaker than those observed (during the crisis) for
Ireland, although assets of foreign banks now play an important role. Banks
that were more exposed to foreign bank assets, most notably those of the US,
were better able to mitigate the effects of a tightening of monetary policy on
domestic bank lending, possibly though the rebalancing of exposures away from
foreign assets.

6. Discussion of results

In the first part of the analysis, which examines the cross-border transmission
of monetary policy across both pre-crisis and crisis periods, we find that the
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US and UK monetary policies influence lending decisions both in Ireland and
Portugal, though the mechanisms through which this occurs differ. The results
concerning the role of funding frictions in the transmission of monetary policy
abroad are relatively weak for both countries. The heterogeneity of funding
conditions throughout the sample period may help to explain this. When we use
a shadow interest rate to capture monetary policy, the results have the expected
sign for the liquid asset channel for Ireland and especially for Portugal. Even
S0, in a less consistent way, the results are also in line with expectation for the
net cross-border liabilities channel for Ireland. The remaining results are either
non-significant or work in a direction that is not in line with expectations.

In turn, the portfolio decisions of banks amplify or mitigate the cross-border
transmission of monetary policy abroad. The results vary depending on the
monetary policy measure used and are quite different for Ireland and Portugal.
Bank capital acts as an amplification mechanism for Ireland, while C&I loans
and securities have a similar effect for Portugal. This means that a tightening of
monetary policy abroad leads to a steeper contraction in lending for the banks
in which these variables are larger. In contrast, exposures through cross-border
assets exert a mitigating role for Irish banks.

These aggregate results may hide important differences in the cross-border
transmission of monetary policy in normal and crisis times, however. On the one
hand, the design and implementation of monetary policy moved to a different
paradigm during the crisis, with central banks adopting an unprecedented set of
unconventional monetary policy tools. On the other hand, Ireland and Portugal
were at the heart of the euro area sovereign debt crisis, though for different
reasons. In the second part of the paper we therefore look separately at the pre-
crisis and crisis periods, dividing the sample at the date of the Greek request
for international financial assistance.

We find that funding frictions in the transmission of monetary policy abroad
are present for both economies prior to the euro area sovereign debt crisis,
findings that are consistent with expectations given the significant international
borrowing by banks at this time.!” Furthermore, in this period liquid assets
play a mitigating role in offsetting a funding shock driven by changes in
foreign monetary policy, which disappears during the sovereign debt crisis
period. Significant deleveraging by both banking systems, combined with ample
provision of central bank liquidity, most likely reduced the influence of the
cross-border transmission of monetary policy during the crisis.!®

There are important differences coming from portfolio frictions. These
results possibly reflect differences in the two economies before the crisis, during
the crisis and in the duration of crises. Prior to the crisis the asset structure of

17.  Alves et al. (2016), Coates and Everett (2013), Everett (2015), Honohan (2009), Lane
(2012, 2016), Lane and Milesi-Ferretti (2012), Reis (2013).

18. Alves et al. (2016), Coates and Everett (2013), Everett (2015).
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Irish banks is irrelevant for the cross-border transmission of monetary policy.
In contrast, for Portugal during the crisis the balance sheet characteristics of
banks do not play a role in transmitting monetary policy internationally.

In summary, our results show that looking at a whole period marked by
deep changes in the design and transmission of monetary policy, as well as on
the soundness of the financial system, hides important differences in the cross-
border effects of monetary policy. By looking at two countries that go through a
financial crisis, sharing commonalities and differences, we find that cross-border
transmission of monetary policy is affected three key issues: i) the reliance on
external funding sources, ii) domestic developments in the run up to a crisis,
and iii) the recovery trajectory in the aftermath of a crisis. First, in what
concerns the reliance on external funding sources, we find that when banks lose
access to external funding and become dependent on central bank borrowing,
foreign monetary policy stops playing a role. This reflects developments in both
Ireland and Portugal. Second, domestic developments in the run up to a crisis
play an important role, given the different results found for the two economies.
In Ireland, an overheating of the economy and of asset prices, together with a
strong motivation of Irish banks to expand lending abroad, leads to diminished
responses to external developments, which is not visible in Portugal. Finally,
the recovery trajectory in the aftermath of a crisis is also relevant for the cross-
border transmission of monetary policy. We find that a more prolonged recovery
of the economy and of the financial system affects the regular transmission of
foreign monetary policy, given the impairment of transmission in Portugal after
the crisis.

7. Conclusions

This paper analyses the inward spillovers of UK and US monetary policy on
lending decisions of Irish and Portuguese banks, two economies that were in
the eye of the sovereign debt crisis. We find that before the crisis the funding
structure of banks played a role in the international transmission of monetary
policy. There is a lack of evidence on cross-border transmission of monetary
policy after the crisis started, most likely related to the increased dependence
of both banking systems on central bank funding. When the asset structure of
banks is examined, however, we find diametrically contrasting results across the
two economies. Prior to the crisis portfolio frictions were not present for Irish
banks but are influential for Portuguese banks. After the crisis these channels
become relevant for Ireland but lose significance for Portugal, possibly reflecting
the deeper crisis experienced in Portugal as well as the prevalence of legacy
assets in the banking system over a longer time.

Our paper contributes to the empirical literature by showing from a unique
perspective that monetary policy is transmitted not only within but also
across borders. Our contribution to the existing literature is anchored on
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understanding the cross-border transmission mechanisms during a crisis period.
Looking in parallel at these two countries provides greater insight as to how
commonalities and differences in the run-up to and during financial crises
help to shape the influence of foreign monetary policy on domestic lending
decisions. Overall, the findings of the paper shed new light on the international
transmission of monetary policy for two small open economies that share
a common currency. The results have direct implications for policy makers.
For small economies that are members of a common currency, not only does
their domestic monetary policy stance matter, but so too does that of major
currencies. The cross-border spillovers of monetary policy are heterogeneous
in their effects across the financial cycle and also through their transmission
mechanisms, warranting surveillance by policy makers in small open economies.
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Figure 3: Bank credit to the private non-

financial sector as a percent of GDP
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Figure 4: Residential property price indices
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Table 1a (Ireland): Summary Statistics on Bank Lending and Characteristics

Panel of retail resident banks with foreign exposures, including subsidiaries and excluding branches. Period: 2000Q1-2015Q4.

Variable Mean SD Min Max
General Inward Statistics
Total assets of the resident banking sector (USD mn) 300,536 134,165 90,207 515,234
Number of banks 8 1 7 9
Number of foreign banks 5 1 3 5
Total bank assets (USD mn) 36,102 13,259 12,887 57,248
Domestic lending (USD mn) 18,652 18,000 0 82,263
Loans to the domestic non-financial private sector (USD mn) 14,579 12,380 0 59,295
Log changes in loans to the domestic non-financial private sector 5.5 19.8 -67.7 100.0
Transmission Channel Statistics without country dimension (ratios in %o)
Liquid Assets / Total Assets 2.2 5.2 0.0 100.0
Tier 1 Ratio 10.7 3.1 5.8 20.5
C&I Loans / Total Assets 19.8 14.7 0.0 53.2
Other Balance Sheet Controls (ratios in %)
Log total assets 238 1.4 15.6 26.1
Net IG funding ratio 5.9 23.2 -99.6 100.0
Core deposits ratio 30.2 13.3 0.0 100.0

Table 2a (Ireland): Statistics on channels and frictions

Ratios in %. Period: 2000Q1-2015Q4.

. . us GB
Variable (ratiosin%) 00 et - — - —

mean sd mean sd

Cross-border Liabilities from ctry/ Total Assets 34 37 15.7 10.3

Net Cross-border Liabilities from ctry / Total Assets 0.4 3.8 0.5 10.5

Cross-Border Assets in ctry / Total Assets 3.1 3.7 15.5 15.5

Cross-Border Assets to Banks in ctry / Total Assets 1.2 16 115 14.9

Cross-border Assets to Non-Banks in ctry/ Total Assets 1.9 2.8 3.2 3.2




Table 1b (Portugal): Summary Statistics on Bank Lending and Characteristics

Panel of all resident banks with foreign exposures, including subsidiaries and branches. Period: 2006Q1-2015Q4.

Variable Mean SD Min Max
General Inward Statistics
Total assets of the resident banking sector (USD mn) 573,052 71,332 449,313 668,141
Total assets of foreign banks (USD mn) 129,481 18,671 91,247 161,199
Number of banks 55 3 48 61
Number of foreign banks 30 2 25 34
Total bank assets (USD mn) 10,448 26,366 2 150,527
Loans to the domestic non-financial private sector (USD mn) 4,693 12,187 0 75,952
Log changes in loans to the domestic non-financial sector 0.7 15.7 -99.3 95.7
Transmission Channel Statistics without country dimension (ratios in %)
Liquid Assets / Total Assets 22.0 25.8 0.0 100.0
Leverage 8.4 10.2 0.0 94.7
C&l Loans / Total Assets 29.8 26.4 0.0 100.0
Securities / Total Assets 10.1 14.9 0.0 90.1
Other Balance Sheet Controls (ratios in %)
Log total assets 7.0 1.9 0.4 11.6
Net IG funding ratio 255 39.3 -76.7 110.8
Core deposits ratio 15.4 18.9 0.0 74.7

Table 2b (Portugal): Statistics on channels and frictions

Ratios in %. Period: 2006Q1-2015Q4.

Variable (ratiosin%) = —-—-—-— v . B
mean sd mean sd
Cross-border Liabilities from ctry/ Total Assets 0.2 0.4 23 7.3
Net Cross-border Liabilities from ctry / Total Assets -0.3 1.0 11 7.2
Cross-Border Assets in ctry / Total Assets 04 11 1.2 35
Cross-Border Assets to Banks in ctry / Total Assets 0.2 0.7 1.0 33




Table 3: Funding frictions in the cross-border transmission of monetary policy — shadow rates

The dependent variable is log changes in loans to the domestic non-financial private sector. For Ireland, the data are quarterly from 2000Q1 to 2015Q4 for a panel of retail resident banks with
foreign exposures (including subsidiaries, excluding branches). For Portugal, the data are quarterly from 2006Q1 to 2015Q4 for a panel of all resident banks with foreign exposures (including
subsidiaries and branches). All specifications include fixed effects as specified in the lower part of the table. Standard errors are clustered by bank. Below the sum of the coefficients we report

the p-values of the F-test. ***, ** and * indicate significance at the 1%, 5%, and 10% level, respectively.

Ireland Portugal
(1) (2) (3) (4) (5) (6)
(Ctry US/GB) (Ctry US/GB)

Ctry US/GB Ctry US/GB
(Ctry US/GB) Net Cross- . . (Ctry US/GB) Net Cross- Liquid
Cross-border Liquid Assets Cross-border
o border o border Assets /
Channel: Liabilities from o / Total Liabilities from o
Liabilities Liabilities Total
ctry / Total Assets ctry / Total
Assets from ctry / Assets fromctry /  Assets
Total Assets Total Assets
SAMP US_t to t-3(*Channel_t-4) 0.027 -0.334 *  -0.026 -3.485 -0.780 0.090
0.890 0.054 0.971 0.245 0.911 0.119
SAMP GB_t to t-3(*Channel_t-4) 0.077 -0.104 0.343 0.000 0.047 *  -0.084
0.157 0.128 0.298 0.733 0.066 0.143
Sum of (Impact) AMP_t(*Channel) -0.100 0.072 -0.059 -2.032 -0.280 0.004
0.369 0.442 0.817 0.359 0.854 0.975
on all AMP(*Channel) 0.104 -0.438 ** 0.317 -3.486 -0.733 0.005 **
0.618 0.044 0.491 0.242 0.107 0.013
Time fixed effects Yes Yes Yes Yes Yes Yes
Bank fixed effects Yes Yes Yes Yes Yes Yes
Observations 472 472 472 1,770 1,751 1,797
R-squared 0.792 0.789 0.786 0.047 0.044 0.048
Adjusted R-squared 0.749 0.745 0.743 0.019 0.016 0.022
Number of banks 9 9 9 66 66 67




Table 4: Funding frictions in the cross-border transmission of monetary policy — Taylor residuals

The dependent variable is log changes in loans to the domestic non-financial private sector. For Ireland, the data are quarterly from 2000Q1 to 2015Q4 for a panel of retail resident banks with
foreign exposures (including subsidiaries, excluding branches). For Portugal, the data are quarterly from 2006Q1 to 2015Q4 for a panel of all resident banks with foreign exposures (including
subsidiaries and branches). All specifications include fixed effects as specified in the lower part of the table. Standard errors are clustered by bank. Below the sum of the coefficients we report

the p-values of the F-test. ***, ** and * indicate significance at the 1%, 5%, and 10% level, respectively.

Ireland Portugal
(1) (2) (3) (4) (5) (6)
(Ctry US/GB)

(Ctry US/GB)  (Ctry US/GB) Net (Ctry US/GB)
- Net Cross-
Cross-border Cross-border Liquid Assets Cross-border .
. L . border Liquid Assets /
Channel: Liabilities from Liabilities from / Total Liabilities from o
Liabilities Total Assets
ctry / Total ctry / Total Assets ctry / Total
from ctry /
Assets Assets Assets
Total Assets
SAMP US_t to t-3(*Channel_t-4) 0.385 0.551 -2.968 * 6.325 2.045 ***  0.269
0.521 0.262 0.062 0.526 0.000 0.190
3AMP GB_t to t-3(*Channel_t-4) -0.100 0.279 5.647 ** -0.043 0.058 * -0.140  **
0.703 0.237 0.029 0.209 0.090 0.010
Sum of (Impact) AMP_t(*Channel) -0.388 0.146 0.408 0.957 -0.546 0.179 *
0.102 0.555 0.433 0.775 0.249 0.069
on all AMP(*Channel) 0.285 0.830 2.680 6.281 2.103 *** 0.130 ***
0.720 0.187 0.207 0.472 0.000 0.001
Time fixed effects Yes Yes Yes Yes Yes Yes
Bank fixed effects Yes Yes Yes Yes Yes Yes
Observations 472 472 472 1,770 1,751 1,797
R-squared 0.800 0.792 0.791 0.043 0.051 0.056
Adjusted R-squared 0.759 0.748 0.749 0.015 0.023 0.030

Number of banks 9 9 9 66 66 67




Table 5: Portfolio frictions in the cross-border transmission of monetary policy — shadow rates

The dependent variable is log changes in loans to the domestic non-financial private sector. For Ireland, the data are quarterly from 2000Q1 to 2015Q4 for a panel of retail resident banks with
foreign exposures (including subsidiaries, excluding branches). For Portugal, the data are quarterly from 2006Q1 to 2015Q4 for a panel of all resident banks with foreign exposures (including
subsidiaries and branches). All specifications include fixed effects as specified in the lower part of the table. Standard errors are clustered by bank. Below the sum of the coefficients we report

the p-values of the F-test. ***, ** and * indicate significance at the 1%, 5%, and 10% level, respectively.

Ireland Portugal
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
(Ctry US/GB) (Ctry US/GB) (Ctry US/GB) (Ctry US/GB) (Ctry US/GB)
Tier 1 C&l Loans Cross-Border Cross-Border Cross-border C&I Loans/ Securities Cross-Border Cross-Border
Channel: Rati /Total Assetsinctry Assetsto  Assetsto Non- Tier 1 Ratio Total / Total Assetsinctry  Assetsto
Assets / Total Banks in ctry Banks in ctry / Assets Assets / Total Banks in ctry /
Assets / Total Assets Total Assets Assets Total Assets
ZAMP US_t to t-3(*Channel_t-4) -1.533 -0.0441 0.456 * 0.789 0.670 * 0.355 * -0.112 * -0.035 -0.448 0.295
0.234 0.601 0.066 0.114 0.058 0.099 0.062 0.271 0.683 0.769
JAMP GB_t to t-3(*Channel_t-4) 0.064 0.0532 0.0526 ** 0.0438 ** 0.161 -0.244 * 0.076 ** 0.030 -0.047 -0.060
0.937 0.560 0.049 0.050 0.163 0.093 0.029 0.572 0.911 0.857
Sum of (Impact) AMP_t(*Channel) 0372 0.0627 -0.191 -0.461 -0.168 0.087 -0.042 0.041 -0.182 0.342
0.593 0.265 0.223 0.161 0.414 0.461 0.149 0.324 0.669 0.564
on all AMP(*Channel) -1.468 ** 0.009 0.508 * 0.833 0.830 *k 0.110 -0.036 ** -0.006 ** -0.495 0.234
0.043 0.909 0.050 0.100 0.036 0.284 0.024 0.045 0.909 0.934
Time fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Bank fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Observations 458 472 472 472 472 1,158 1,797 1,797 1,759 1,773
R-squared 0.770 0.787 0.792 0.792 0.789 0.074 0.052 0.057 0.048 0.048
Adjusted R-squared 0.724 0.744 0.749 0.749 0.745 0.034 0.026 0.030 0.020 0.020
Number of banks 9 9 9 9 9 44 67 67 67 67




Table 6: Portfolio frictions in the cross-border transmission of monetary policy— Taylor residuals

The dependent variable is log changes in loans to the domestic non-financial private sector. For Ireland, the data are quarterly from 2000Q1 to 2015Q4 for a panel of retail resident banks with
foreign exposures (including subsidiaries, excluding branches). For Portugal, the data are quarterly from 2006Q1 to 2015Q4 for a panel of all resident banks with foreign exposures (including
subsidiaries and branches). All specifications include fixed effects as specified in the lower part of the table. Standard errors are clustered by bank. Below the sum of the coefficients we report

the p-values of the F-test. ***, ** and * indicate significance at the 1%, 5%, and 10% level, respectively.

Ireland Portugal
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
(Ctry US/GB) (Ctry US/GB) (Ctry US/GB) (Ctry US/GB) (Ctry US/GB)
Tier 1 C&l Loans Cross-Border Cross-Border Cross-border C&l Loans/ Securities Cross-Border Cross-Border
Channel: Ratio /Total Assetsinctry Assetsto  Assetsto Non- Tier 1 Ratio Total / Total Assetsinctry  Assetsto
Assets / Total Banks in ctry Banks in ctry / Assets Assets / Total Banks in ctry /
Assets / Total Assets Total Assets Assets Total Assets
SAMP US_t to t-3(*Channel_t-4) 5.564 0.127 -0.623 -1.191 -0.781 0.889 -0.370 * 0.131 -1.705 -0.221
0.418 0.710 0.367 0.407 0.474 0.210 0.053 0.242 0.114 0.128
2AMP GB_t to t-3(*Channel_t-4) 4.082 0.0695 -0.101 -0.131 0.319 0.641 -0.140 -0.078 -2.180 *** -1.772  k**
0.594 0.744 0.611 0.550 0.523 0.728 0.307 0.279 0.006 0.006
Sum of (Impact) AMP_t(*Channel) 2.548  0.0893 -0.388 -0.842 **  -0.435 0.332 -0.185 ** 0.038 -0.145 0.707
0.166 0.418 0.140 0.049 0.202 0.308 0.035 0.650 0.126 0.354
on all AMP(*Channel) 9.647 0.197 -0.724 -1.322 -0.462 1.530 -0.509 ** 0.054 -3.885 *** 1,993 ***
0.221 0.614 0.356 0.390 0.560 0.466 0.035 0.122 0.001 0.006
Time fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Bank fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Observations 458 472 472 472 472 1,158 1,797 1,797 1,759 1,773
R-squared 0.773 0.789 0.792 0.791 0.787 0.078 0.058 0.056 0.054 0.055
Adjusted R-squared 0.727 0.746 0.749 0.748 0.743 0.038 0.031 0.030 0.027 0.027
Number of banks 9 9 9 9 9 44 67 67 67 67




Table 7: Funding frictions before and after the start of the euro area sovereign debt crisis — shadow rates

The dependent variable is log changes in loans to the domestic non-financial private sector. For Ireland, the data are quarterly from 2000Q1 to 2015Q4 for a panel of retail resident banks with
foreign exposures (including subsidiaries, excluding branches). For Portugal, the data are quarterly from 2006Q1 to 2015Q4 for a panel of all resident banks with foreign exposures (including
subsidiaries and branches). All specifications include fixed effects as specified in the lower part of the table. Standard errors are clustered by bank. Below the sum of the coefficients we report

the p-values of the F-test. ***, ** and * indicate significance at the 1%, 5%, and 10% level, respectively.

Ireland Portugal
(1) (2) (3) 4) (5) (6)
(Ctry US/GB) (Ctry US/GB) Net Liquid (Ctry US/GB) (Ctry US/GB) Net
Cross-border Cross-border Cross-border . R
R o R . Assets / R L Cross-border Liquid Assets
Channel: Liabilities from Liabilities from Liabilities from - -
ctry / Total ctry / Total Total ctry / Total Liabilities from / Total Assets
Assets ctry / Total Assets
Assets Assets Assets
Before the start of the euro area sovereign debt crisis
SAMP US_t to t-3(*Channel_t-4) 0.328 -0.409 * 1.038 -4.857 R -1.855 **k*k  Q.229 B
0.120 0.096 0.716 0.022 0.000 0.045
SAMP GB_t to t-3(*Channel_t-4) -0.270 ok 0.138 1.997 0.173 * 0.207 EAkE Q216 K**
0.049 0.566 0.358 0.019 0.000 0.006
Sum of (Impact) AMP_t(*Channel) -0.085 -0.026 1.144 0.972 -2.765 * -0.014
0.560 0.799 0.118 0.164 0.074 0.848
on all AMP(*Channel) 0.058 -0.271 3.034 ** -4.684 lakal -1.648 lake 0.012 ki
0.534 0.438 0.049 0.000 0.000 0.001
Observations 285 285 285 724 719 742
R-squared 0.835 0.824 0.829 0.085 0.106 0.112
Adjusted R-squared 0.792 0.778 0.786 0.048 0.069 0.079
Number of banks =] =] =] 63 62 64
After the start of the euro area sovereign debt crisis
SAMP US_t to t-3(*Channel_t-4) 0.168 1.170 -0.110 0.098 * 0.015 0.072
0.728 0.112 0.840 0.086 0.856 0.189
SAMP GB_t to t-3(*Channel_t-4) 0.083 > -0.102 0.177 -0.003 0.051 *FEE -0.064
0.040 0.112 0.460 0.396 0.004 0.203
Sum of (Impact) AMP_t(*Channel) -~0.164 0.545 *  _0.180 -3.494 - 0.551 -0.006
0.608 0.076 0.589 0.079 0.608 0.957
on all AMP(*Channel) 0.251 1.068 0.0672 0.095 0.066 ke 0.009
0.588 0.115 0.843 0.196 0.007 0.452
Observations 187 187 187 1,046 1,032 1,055
R-squared 0.278 0.312 0.235 0.058 0.047 0.031
Adjusted R-squared 0.055 0.098 0.012 0.024 0.012 -0.001
Number of banks =] =] =] 58 58 59
Time fixed effects Yes Yes Yes Yes Yes Yes

Bank fixed effects Yes Yes Yes Yes Yes Yes




Table 8: Portfolio frictions before and after the start of the euro area sovereign debt crisis — shadow rates

The dependent variable is log changes in loans to the domestic non-financial private sector. For Ireland, the data are quarterly from 2000Q1 to 2015Q4 for a panel of retail resident banks with
foreign exposures (including subsidiaries, excluding branches). For Portugal, the data are quarterly from 2006Q1 to 2015Q4 for a panel of all resident banks with foreign exposures (including
subsidiaries and branches). All specifications include fixed effects as specified in the lower part of the table. Standard errors are clustered by bank. Below the sum of the coefficients we report

the p-values of the F-test. ***, ** and * indicate significance at the 1%, 5%, and 10% level, respectively.

Ireland Portugal
(1) (2) (3) 4) (5) (6) (7) (8) 9) (10)

(Ctry US/GB)
(Ctry US/GB) (Ctry US/GB) Cross-border (Ctry US/GB) (Ctry US/GB)

. C&l Loans / Cross-Border Cross-Border . C&Il Loans Securities Cross-Border Cross-Border
Tier 1 . Assets to Tier 1 .
Channel: R Total Assets in ctry Assets to R / Total / Total Assets in ctry Assets to
Ratio . Non-Banks Ratio .
Assets / Total Banks in ctry in ctry / Assets Assets / Total Banks in ctry
Assets / Total Assets M Assets / Total Assets
Ioial Assets

Before the start of the euro area sovereign debt crisis

SAMP US_t to t-3(*Channel_t-4) 6.831 -0.101 0.483 0.814 0.830 0.901 -0.144 ** -0.160 *** 2.065 4.056 il
0.207 0.362 0.103 0.251 0.0479 0.126 0.040 0.001 0.126 0.000

SAMP GB_t to t-3(*Channel_t-4) -4.899 0.192 -0.149 -0.175 -0.0387 -0.859 * 0.069 0.406 -0.262 -0.311
0.387 0.398 0.201 0.0831 0.933 0.065 0.281 0.425 0.623 0.633

Sum of (Impact) AMP_t(*Channel) 0.242 0.096 * -0.126 -0.431 -0.090 -0.061 * -0.107 ** 0.340 *** 2.630 4.970 il
0.881 0.088 0.488 0.274 0.741 0.097 0.038 0.004 0.154 0.003

on all AMP(*Channel) 1.932 0.091 0.334 0.638 0.791 0.042 -0.075 ** 0.246 *** 1.803 3.745 et
0.666 0.569 0.176 0.328 0.137 0.201 0.025 0.005 0.253 0.000

Observations 271 285 285 285 285 469 742 742 726 735

R-squared 0.818 0.819 0.825 0.824 0.822 0.132 0.095 0.079 0.088 0.093

Adjusted R-squared 0.772 0.773 0.779 0.778 0.775 0.081 0.060 0.045 0.051 0.057

Number of banks 9 9 9 9 9 42 64 64 63 64

After the start of the euro area sovereign debt crisis

SAMP US_t to t-3(*Channel_t-4) -1.940 0.043 -1.304 -0.0756 -1.173 ** 0.341 -0.072 -0.043 -0.489 0.486
0.257 0.751 0.111 0.950 0.040 0.152 0.920 0.875 0.839 0.458
SAMP GB_t to t-3(*Channel_t-4) 0.524 -0.051 0.0790 *** 0.062 ***  0.063 -0.213 0.030 0.056 -0.022 -0.056
0.496 0.277 0.002 0.002 0.553 0.519 0.749 0.516 0.720 0.677
Sum of (Impact) AMP_t(*Channel) -0.514 0.073 -0.711 * -0.671 -0.671 * 0.043 -0.016 0.017 -0.787 -0.570
0.301 0.444 0.055 0.356 0.057 0.379 0.533 0.344 0.382 0.537
on all AMP(*Channel) -1.415 -0.009 -1.225 -0.014 -1.110 * 0.128 -0.042 0.014 -0.511 0.431
0.149 0.923 0.124 0.991 0.072 0.170 0.791 0.416 0.672 0.357
Observations 187 187 187 187 187 689 1,055 1,055 1,033 1,038
R-squared 0.270 0.246 0.329 0.297 0.267 0.048 0.043 0.037 0.044 0.042
Adjusted R-squared 0.058 0.019 0.121 0.079 0.040 -0.001 0.011 0.004 0.009 0.007
Number of banks 9 9 9 9 9 36 59 59 59 59
Time fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Bank fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes




Appendix 1 — Variables definition

Variable Name

Data Source

Description

IE PT

Comments

Monthly balance sheet statistics Supervisory data

For the irish data the growth rate of credit is used which pure

i log(Total Loans;) - log(Total Loans;. N X e .
Change in'Y 9( ) - log( 1) (Central Bank of Ireland) (Banco de Portugal) credit growth having excluded securitisations, write offs etc.
log (Total assets*(GDP deflator 2012/GDP Monthly balance sheet statistics Supervisory dat_a (Banco de
Log Assets deflator)) (Central Bank of Ireland) Portugal) and National accounts
(Statistics Portugal)
. . (Tier 1 risk-based capital / Risk-weighted Supervisory data
Tier 1 ratio assets) * 100 SNL (Banco de Portugal)
. . Supervisory data
Leverage (Capital/Total Assets) (in %)

(Banco de Portugal)

Liquid Asset Ratio

(Cash + liquid securities/Total assets)) (in
%)

Supervisory data
(Banco de Portugal)

Monthly balance sheet statistics
(Central Bank of Ireland)

For Portugal we consider an adapted definition, due to data
availability constraints: (Cash and claims on central banks and
credit institutions/Total assets)) (in %). This definition is
different from that used in other countries due to differences in
the supervisory reporting templates. Their correlation should
nonetheless be high

Net intragroup funding

(Liabilities from own offices - Claims on
own offices)/Assets) * 100

Monthly balance sheet statistics

(Central Bank of Ireland) Portugal)

Monthly balance sheet statistics
and supervisory data (Banco de

For Portugal we consider an adapted definition, due to data
availability constraints: (Deposits of banks of the same banking
group located abroad - credit, debt securities shares and other
equity to banks of the same banking group located abroad
)/Total liabilities (in %)

Core Deposits Ratio

(Time deposits from residents + deposits
redeemable at notice from residents +
savings deposits from residents )/Total assets
(in %)

Supervisory data
(Banco de Portugal)

Monthly balance sheet statistics
(Central Bank of Ireland)

C&I Loans / Total Assets

C&I Loans / Total Assets (in %)

Monthly balance sheet statistics
(Central Bank of Ireland)

Supervisory data
(Banco de Portugal)

For Portugal we consider an adapted definition, due to data
availability constraints: Domestic loans to firms and general
government / Total Assets (%)

Securities / Total Assets

Securities / Total Assets (in %)

Supervisory data
(Banco de Portugal)

Cross-border Liabilities from
ctry/ Total Assets

(Cross-border liabilities from
ctry/Assets)*100

Bank level data underlying the report to the International Banking
Statistics of the BIS

Net Cross-border Liabilities from
ctry / Total Assets

((Cross-border liabilities from ctry-Cross-
border assets from ctry)/Assets)*100

Bank level data underlying the report to the International Banking
Statistics of the BIS

Cross-Border Assets in ctry /
Total Assets

(Cross-border claims on ctry/Assets)*100

Bank level data underlying the report to the International Banking
Statistics of the BIS

Cross-Border Assets to Banks in
ctry / Total Assets

(Cross-border claims to banks on
ctry/Assets)*100

Bank level data underlying the report to the International Banking
Statistics of the BIS

Cross-border Assets to Non-
Banks in ctry / Total Assets

(Cross-border claims to non-banks on
ctry/Assets)*100

Bank level data underlying the report to the International Banking
Statistics of the BIS
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