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Abstract

European banks have been criticized for holding excessive domestic government debt
during economic downturns, which may have intensified the diabolic loop between
sovereign and bank credit risks. By using a novel bank-level dataset covering the entire
timeline of the Furozone crisis, I first re-confirm that the crisis led to the reallocation
of sovereign debt from foreign to domestic banks. This reallocation was only visible
for banks as opposed to other domestic private agents and it cannot be explained by
the banks’ risk-shifting tendency. In contrast to the recent literature focusing only
on sovereign debt, I show that banks’ private sector exposures were (at least) equally
affected by a rise in home bias. Finally, consistent with these patterns, I propose a new
debt reallocation channel based on informational frictions and show that information-
ally closer foreign banks increase their relative exposures when sovereign risk rises. The
effect of informational closeness is economically meaningful and robust to the use of
different information measures and controls for alternative channels of sovereign debt
reallocation.
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1. Introduction

Can domestic banks act as lightning rods for government bonds in the midst of a finan-
cial storm? On the contrary, by now, the diabolic loop between sovereign and bank credit
risks has been very well documented. Increasing risk pressures in the banking sector may
put unnecessary burden on public finances due to potential future bailout costs and nega-
tive spillovers to the lending in real economy. In turn, a spike in the sovereign credit risk
might trigger a deterioration in the banking sector through losses on banks’ government
bond holdings and the loss of credibility for future government support (Acharya, Drechsler,
and Schnabl, 2014). However, despite this adverse feedback mechanism, the link between
governments and their domestic banks may have a silver lining: local banks might have
soft information advantages regarding their clients thanks to their “daily exposure to local
news stories, firsthand knowledge of the local economy, and personal relationships with key
people at the issuing body” (Butler, 2008). During market downturns, such informational
advantage might lead them to act as buyers of last resort absorbing the local assets while
(potentially uninformed) foreign banks shed their exposures in panic. A role for soft private
information and the resulting panic by less informed agents are consistent with the evidence
that government bond spreads moved in a self-fulfillingly pessimistic way during Eurozone
crises and fell out of touch with publicly observable hard information regarding the solvency
of individual countries (De Grauwe and Ji, 2013; Saka, Fuertes, and Kalotychou, 2015).

In this paper, I present evidence for the latter view. I show that when European banks
retreated from the sovereign debt markets of the crisis countries in the Eurozone, they did
less so for the countries to which they were informationally closer. To put it another way,
ceteris paribus, a bank whose home country has more information regarding a target country
increases its relative exposure when the sovereign risk rises in the target country. This result
holds even among the foreign banks and does not depend on the alternative mechanisms such
as banks’ risk-shifting tendency, the political strength of the home country or the exchange
rate/redenomination risk. Unlike the competing hypotheses that are specific to the crisis
episodes, I show that information channel is highly active even during the post-crisis period.
Furthermore, both direct financial information (measured in bank branches or mergers)
and aggregate information channels (such as common language across countries) seem to
play a role. Hence, I interpret these findings as supportive of the view that informational
asymmetries among banks played a key role in the recent fragmentation across Eurozone
sovereign debt markets.

Figure 1 clearly illustrates the puzzling phenomenon that this paper aims to address.

Since early 2010, Eurozone banks have lifted up their portion of the domestic sovereign



debt, especially in crisis countries. That is, at the peak of the government debt problems,
banks started accumulating domestic government bonds. The initial rise and the gradual
reversal of this trend -along with the respective bond spreads- is visible only in periphery
part of the Eurozone. In contrast, the corresponding figure in core Euro countries seems to
have been more or less stable throughout the Eurozone crisis. Intriguingly, the observation
still stands in Figure 2 even after correcting for how much of the domestic debt the banks
should hold in a standard Capital Asset Pricing Model (CAPM).!

[Insert Figure 1 and Figure 2 near here]

With the dismal interaction between sovereign and banking crisis in the background,
most of the recent literature attributed this observation to the argument of financial repres-
sion/moral suasion (Becker and Ivashina, 2018; De Marco and Macchiavelli, 2015; Ongena,
Popov, and Van Horen, 2016). In other words, in order to gain relief from crisis and to
be able to rollover their debts, governments may have (implicitly) forced the banks in their
jurisdiction to increase domestic sovereign exposures. Pointing to the highly positive cor-
relations between “government-relatedness”? and public bond holdings of the banks, these
papers conclude that there has been a clear tendency of troubled governments to impose
moral suasion on the banks that they can control. From this perspective, the resulting home
bias has been mostly involuntary for domestic banks and created an unnecessary burden on
the financial health of the banking sectors in crisis countries.

Another argument for the repatriation of public debt from non-crisis to crisis countries is
based on the assumption that governments would be less willing to default if their debt was
held by the domestic agents rather than foreign ones due to the costs such a default would
inflict on the domestic economy (Broner, Martin, and Ventura, 2010; Gennaioli, Martin,
and Rossi, 2014b). Hence, in the existence of well-functioning secondary markets, sovereign
debt should naturally be reallocated back to host countries as domestic agents will attach a
higher value to these securities than their foreign counterparts. According to this view, the
resulting home bias has been a dark side-effect of secondary bond markets and might have
even benefited the creditors if it eventually decreased governments’ willingness to default.
With respect to this argument, Figure 3 illustrates the evolution of the home bias for different
types of creditors in the Eurozone periphery and core countries. Though it is clear from Panel
A that resident banks in the periphery accumulated a big portion of domestic sovereign debt,

this is hardly true for other non-bank residents in the same countries, which goes against

TAs discussed later in the Data section, a simple asset pricing model would predict that banks must
hold sovereign debt in proportion to the relative weight of their sovereign portfolio in the universe of total
sovereign bond holdings.

2Either through direct government ownership of the bank or political links in the board of directors.



the intuition of Broner et al. (2010) and asks for a further link between resident banks and

government debt.?
[Insert Figure 3 near here]

This paper proposes an additional channel on top of the existing ones and argues that
European banks’ increasing sovereign home bias in crisis countries may be related to one of
the most conventional theories of home bias in international trade and asset-pricing literature:
informational frictions (Brennan and Cao, 1997; Van Nieuwerburgh and Veldkamp, 2009;
Dziuda and Mondria, 2012).* As true for risky asset classes (e.g. equity), home bias usually
exists when there is an informational advantage in favor of domestic agents. In tranquil
periods and well-integrated markets such as in Europe, one would not expect to observe a
high level of home bias in risk-free sovereign debt. Nonetheless, in crisis episodes during
which government debt gets risky, it becomes crucial to have soft information regarding the
true repayment intentions of the government and thus market behavior might deviate from
publicly observed hard information such as debt/GDP ratios or growth rates of individual
countries. In that case, uninformed foreign banks may naturally rush to exit these markets
in panic, selling most of their exposures to domestic banks at fire-sale prices. Such market
trajectory is indeed compatible with the evidence in De Grauwe and Ji (2013) and Saka
et al. (2015) who detect the apparent disconnection between bond spreads and the publicly
observable hard information (i.e., country fundamentals) during the Eurozone crisis.

On one hand, literature suggests that banks’ lending behavior is largely influenced by
the proximity to the borrower since more proximate lenders could gain an edge in gathering
soft information about their customers (Agarwal and Hauswald, 2010). If so, this would
lead borrowers, especially the relatively small and opaque ones, to borrow more from infor-
mationally closer lenders. On the other hand, it is tempting to think that soft information
should not matter in government debt markets. In tranquil times, when sovereign debt is
considered risk-free, all banks are likely to follow the publicly observable signals (such as tax
revenue or fiscal balance) as indicators for the strength of government’s ability to pay back
its debt. This would lead to a uniform pricing of sovereign bonds across banks and thus to a

low level of home bias.® Nevertheless, an interesting feature of the government debt markets

3Given the importance of the banking sectors in national economies, it is possible that governments’
default incentives might be more sensitive to banks’ sovereign holdings than to those of other residents,
which could explain the observed patterns in Figure 3. I will revisit this debate later in Section 4.3 and
Section 4.5 will make it clear that the evidence on information channel is orthogonal to such potentially
confounding factors.

4See the following papers, among many others, for the crucial role informational frictions play in inter-
national as well as intranational trade flows: Chen (2004), Fink, Mattoo, and Neagu (2005), Allen (2014)
and Steinwender (2018).

SFigure 3 is consistent with this prediction as the average portion of sovereign bonds that resident banks



is that, while corporate bankruptcy is always about the (in)ability of a company to repay,
a sovereign default is -in most cases- a political decision and directly related to the degree
of governing party’s willingness to cut back government spending and/or increase tax rates.
This crucial difference between corporate and sovereign debt arises due to the lack of a le-
gal mechanism to enforce repayment on sovereigns (Panizza, Sturzenegger, and Zettelmeyer,
2009) and makes it especially important in times of stress to have insider information on gov-
ernment’s willingness to honor its promises or country’s political capacity to endure further
budget cuts. In such times, the increasing noise in perceived country fundamentals may lead
to a more heterogeneous pricing of sovereign bonds; and thus informationally distant banks
may choose to sell their exposures to local banks who would be receiving a more precise
signal regarding the true default risk of the sovereign and thus be better situated to carry
such exposures in their balance sheets.

Before teasing out this information channel with a novel bank-level dataset compiled from
various stress-tests, transparency and capital exercises of the European Banking Authority
(EBA), I start by documenting several empirical patterns on sovereign home bias that are
not fully compatible with the recent theories. I first re-confirm that European banks’ home
bias increased and sovereign debt was indeed reallocated from foreign to domestic banks at
the peak of the crisis. Consistent with Acharya and Steffen (2015) and Crosignani (2015), I
also find evidence of risk-shifting behavior for banks located in crisis countries; however it is
also shown that home bias goes much beyond this behavior. Interestingly, and in contrast
with “the secondary market theory” of Broner et al. (2010), this reallocation does not seem
to be visible for the domestic agents other than banks. Additionally, I illustrate that, in
response to crisis, private forms of debt (retail and corporate) in bank balance sheets have
experienced an equally large (if not larger) jump in home bias, tilting towards a more general
explanation of the home bias rather than the specific ones applied to sovereign debt in the
recent literature.

Finally and most importantly, to identify the information channel, I focus on the banks’
foreign country exposures, which helps me minimize the potentially confounding effects of
alternative stories that are specific to home country exposures, such as moral suasion or
secondary market channels. Then, I take a difference-in-differences approach by comparing
the sovereign exposures of foreign banks at different levels of informational closeness with
varying levels of sovereign risk for the exposure country. In other words, I estimate the
interaction between various information proxies (both current and structural) and sovereign

bond spreads, by saturating the panel model with a rich set of fixed effects that take into

hold in both core and periphery countries is similarly low and around 10-15 percent prior to the Eurozone
crisis.



account time-varying unobserved factors at bank and exposure country levels as well as
constant bilateral linkages between home and exposure countries. These two layers of my
identification strategy (informational distance and sovereign risk) assure that I capture the
effect of information rather than some unobserved variable as it could be the case in a
direct estimation. As a result, I find strong evidence for the argument that foreign banks
headquartered in informationally closer territories increase their relative exposures as the
sovereign risk rises. This effect is robust to controlling for various alternative channels and
changing sample compositions. Interestingly, information seems to matter both in the forms
of financial (i.e, bank branch linkages) and general (i.e., newspaper coverage) knowledge
regarding the country of exposure. What is even more interesting is that the effects are
statistically and economically meaningful even after the end of the Eurozone crisis (mid-
2012) and even when very small subsets of the observations are taken into account to avoid
the possible interference of other explanations.

Sovereign debt crises in a well-integrated monetary union constitutes an ideal setting to
isolate the effect of information asymmetry on bank behavior. Avoiding the cross-country dif-
ferences in exchange rates, liquidity provision or collateral requirements, this paper presents
evidence that information (or the lack thereof) played a significant role in recent fragmen-
tation across Eurozone debt markets. Thus, revisiting the initial question, it is possible
that domestic banks may have acted as lightning rods collecting the sovereign debt while
governments suffered from informational frictions as foreign banks left the market in panic,
triggering a financial storm. Despite the so-called doom loop between the two, domestic
banks’ relationship with their governments may have an underexplored silver lining.

The rest of the paper is organized as follows. Next section briefly outlines the relevant
background literature. Section 3 describes the data. The empirical methodology and results

are presented in section 4. Final section concludes the paper.

2. The Related Literature

2.1. Recent home bias in the Eurozone

The main motivation of the paper comes from the recently-aroused interest in academic and
policy circles on the causes of rising fragmentation -home bias- across Eurozone sovereign
debt markets. One of the earlier contributions by Becker and Ivashina (2018) illustrates
the positive association between country-level government ownership in the banking sector
and domestic government bond holdings of the banks. They further extend this finding

by showing that crisis-country banks with a higher number of government-affiliated board



members hold more government bonds in their balance sheets. De Marco and Macchiavelli
(2015) follow a similar path to point out that, upon receiving liquidity injections, only
politically-related European banks increased their exposure to domestic sovereign debt. Us-
ing a proprietary bank-level dataset from European Central Bank (ECB), Ongena et al.
(2016) demonstrate that, compared to foreign ones, domestic banks were more inclined to
increase their exposures when governments had to rollover large chunks of outstanding pub-
lic debt. Many other recent papers confirm these observations (Horvath, Huizinga, and
loannidou, 2015; Altavilla, Pagano, and Simonelli, 2017) and conclude that a moral suasion
channel was in operation during Eurozone crisis. Nonetheless, these studies are not always
able to rule out the possible information channel that might be active between governments
and the related (domestic or public) banks.% By constructing an identification strategy based
on the informational heterogeneity across foreign banks and thus minimizing the moral sua-
sion concerns, I contribute to this literature and illustrate that information can be a key
determinant in explaining the recent sovereign debt reallocation across European banks.

Another strand of home bias literature specific to sovereign debt underlines the assump-
tion that it is harder for governments to default on their promises when most of the debt is
held domestically. In such a scenario, government would rather choose not to default since
the benefits could be offset by its harm on the domestic economy. Hence, in expectation
of this by local agents, government debt will flow back to the host country during times
of rising sovereign risk (Broner et al., 2010). In a recent paper, Brutti and Sauré (2016)
present confirming evidence in the context of Eurozone crisis by demonstrating that debt
of the crisis governments tended toward those banks whose countries were politically more
powerful in the Euro area, implying that debt reallocation was mainly driven to discourage
the troubled governments from declaring bankruptcy. Relatedly, for the identification of the
information channel in this paper, I control for the political strength of the banks’ home
countries but cannot find consistent evidence in favor of the theory. Importantly, inclusion
of such controls does not change my main results in any meaningful way.

A related literature focuses on the risk-shifting tendency of the undercapitalized banks.
According to this argument, banks with low capital ratios prefer high-risk instruments such
as the government bonds of crisis countries so that the shareholders would benefit from a
resurrection of the country while their losses would be limited in case of a default. (Acharya
and Steffen, 2015; Horvath et al., 2015). However, this argument does not necessarily explain

why weak banks would especially risk-shift by accumulating domestic government bonds

6¢«... banks could voluntarily acquire local sovereign debt in a fire sale context due to a local information
advantage.” and “... strictly speaking, we do not rule out the fire sale explanation in this paper” (Becker
and Ivashina, 2018, p. 4-5)



rather than the bonds of other governments struck by crisis. In line with Crosignani (2015),
I find evidence that (potentially weak) banks located in crisis countries shift their sovereign
portfolios more favorably towards other countries in crisis; but this behavior is found to
be much more prominent when it is the domestic government who is in crisis, indicating
the need for a further investigation of the link between banks and domestic sovereign bond
holdings. Again, results I report on the information channel are very robust to controlling

for such risk-shifting incentives for banks.

2.2. Home bias in other markets

There are many studies exploring the home bias in portfolio holdings of different asset classes.
The literature mainly focuses on equity holdings (French and Poterba, 1991) whereas a few
others investigate the regional biases in international bond portfolios (Lane, 2005). Most
of this previous work revolves around three broad categorical explanations for home bias:
exchange rate risk, transaction costs and informational frictions (Coeurdacier and Rey, 2013).
In the specific context of Europe, with the increasing financial integration and exchange rate
stability over the years, it is reasonable to argue that a more realistic culprit for the recently
sky-rocketing home bias across various asset classes would be the informational asymmetries.

Brennan and Cao (1997), for example, model the sensitivity to asset-related news when
there is a difference between informational endowments of domestic and foreign agents. They
illustrate that, in such a scenario, home bias would be positively associated with the negative
news as foreign investors would try to infer the local information from past asset prices and
react more to such news.” On a similar path, Van Nieuwerburgh and Veldkamp (2009)
show that, in the existence of (initially small) informational differences, costly information
acquisition process may boost the agents’ home bias. Lastly, Dziuda and Mondria (2012)
demonstrate that, even with sophisticated investors such as investment funds, home bias
may arise due to the fact that investors would be better at judging the performance of fund
managers when they invest in local assets rather than foreign ones. Therefore, one might
observe home bias even in the portfolios of highly sophisticated institutions such as banks
or mutual funds.

Following the intuition that informational frictions might lie behind the widely-observed

8

home bias for various asset classes,” many researchers have empirically studied the effects

of several forms of informational distance on portfolio holdings. For instance, Coval and

"Inspired by Brennan and Cao (1997), there is a stream of studies in the asset-pricing literature that
detect the foreign investors’ trend-following behavior. See Choe, Kho and Stulz (1999; 2005); Grinblatt and
Keloharju (2000); Froot, Oconnell, and Seasholes (2001); Griffin, Nardari, and Stulz (2004); Richards (2005).

8For further evidence on the informational advantage that domestic investors may hold vis-a-vis foreign
investors, see Kang and Stulz (1997); Kim and Wei (2002) and Kaufmann, Mehrez, and Schmukler (2005).



Moskowitz (1999, 2001) find that geographical proximity is crucial for US investors’ portfolio
composition and the risk-adjusted returns, even within the same country. Grinblatt and
Keloharju (2001) discover that investors might be biased towards firms that are close to
them in terms of physical location, culture and language of communication. Hau (2001)
exemplifies a case in which professional traders located in Germany or in German-speaking
cities make more profit in German stocks. In a cross-country study more closely related to the
paper at hand, Portes and Rey (2005) conclude that geographical distance matters for cross-
border capital flows; however it mostly proxies the effects of other informational variables
such as bank branches across countries or telephone call traffic. Finally, Guiso, Sapienza,
and Zingales (2009) show that citizens’ trust towards other countries, partly determined
by their information sets, affects many forms of international economic exchange such as
trade flows as well as equity and bond portfolio holdings. I borrow the empirical measures of
informational distance (such as bank branches, common language or press coverage) from this
literature and complement it by extending the evidence to the context of banks’ government

bond holdings.

3. Data Description

The main body of data that I use in the paper comes from various stress-tests, trans-
parency and recapitalization exercises that are undertaken by the European Banking Au-
thority (EBA) over the course of 5 years for a large set of European banks covering 30
members of the European Economic Area (EEA).” Table 1 lists these exercises and the dis-
closure dates for each one of them together with how many banks and which information
dates were covered. 10 data time-points start from the first quarter of 2010 and goes all the
way to the second quarter of 2015, thus covering the start, rise and fall of the Eurozone crisis.
Sovereign bond holdings are reported for each data time-point while private credit exposures
(corporate, retail, etc.) can be found for 6 of these. In each disclosure, the full country-
breakdown of each bank’s debt portfolio for up to 200 countries can be found.!® However,
to focus on the debt reallocation across Europe, only exposures to 30 EEA countries are

included in the sample.

9The first of these disclosures was undertaken by the Committee of European Banking Supervisors
(CEBS), which was comprised of senior representatives of bank supervisory authorities and central banks of
the European Union and later succeeded by the EBA. Its results were made public by national regulators
at the time; however EBA does not provide the related data. Hence, this dataset was obtained from the
Peterson Institute for International Economics while all other datasets were acquired from EBA.

0Fxcept the first disclosure undertaken by CEBS in which only exposures to 30 European countries are
available.



[Insert Table 1 near here]

The main banks involved in the exercises mostly stay the same even though some smaller
banks are added and subtracted from one exercise to another. All exposures are consolidated
at the parent bank level and each exercise involves at least 65% of the total banking assets
in Europe and 50% of the banking sector of each EEA member. Compared to other studies
using proprietary datasets from European Central Bank (Ongena et al., 2016; Altavilla et al.,
2017), EBA data cover banks from a wider range of countries (including non-Eurozone) and
documents finer granularity in terms of full country-breakdowns of sovereign exposures at
bank-level.

I am mainly interested in what portion of a sovereign’s total debt is held by a specific
bank. Thus the main variable of interest (SovereignPortion,.;) measures each bank’s (b)
nominal exposure to a certain country (c¢) at a certain time-point (¢) divided by the total

nominal exposure of all the banks for that country at that time. That is;

Nominal Exposurey cy

SovereignPortiony ., =
E Nominal Exposurep cy
b

It is important to note that this measure is independent of the valuation technique used for
the bank-level sovereign exposures as long as all the banks apply the same methodology at a
given point in time, which is the case in my sample as all disclosures are centrally directed and
homogenized by the EBA. This helps me better quantify the relative distribution of sovereign
debt across banks. Furthermore, by construction, SovereignPortion; . does not depend on
the price changes as these are automatically reflected in all banks’ nominal exposures and
thus does not change the particular portion that a specific bank holds out of the total debt.
Therefore, it also constitutes an ideal measure to understand the reallocation of sovereign
debt over time.!!

In line with the mainstream literature on home bias (Ahearne, Griever, and Warnock,
2004; Coeurdacier and Rey, 2013), I also create an alternative variable that takes into account
an optimal portion of sovereign debt that should be held by a bank according to a standard
Capital Asset Pricing Model (CAPM). This variable (SovereignPortionBiasy,..) takes the
difference between our main variable of interest (SovereignPortion, ;) and the portion that
is suggested by the CAPM model (SovereignPortionC APM,;)."* As conventional in the

1 As alternative dependent variables, I later use sovereign exposures directly in log form [log(1 +
Nominal Exposurey ;)] and also as a percentage of the total sovereign debt measured by the ECB for
each country-time point.

12Notice that, in an ideal CAPM world, the optimal portion that a bank would hold in equilibrium for
any country of exposure should depend only on the size of the bank’s sovereign portfolio and the size of the



literature, this difference is standardized by the share of other banks’ portfolios in the global
portfolio (1 — SovereignPortionC APM,;)."* That is;

SovereignPortiony, . — SovereignPortionC AP M,
1 — SovereignPortionC AP M,

SovereignPortionBiasy ., =

where
Z Nominal Exposurey s
SovereignPortionCAPM,; = —<

E Nominal Exposurep c+
b,c

If bias variable SovereignPortionBiasy . takes the value of 1, it means all of the coun-
try’s debt is held by the specific bank, thus perfect bias. If it is zero, that means the
bank holds exactly the portion of the debt suggested by the CAPM model, thus no bias.
For the later section of the study, I create the corresponding variable for retail exposures
(Retail Portiony,.;) exactly in the same way as described above and then merge it with
the sovereign exposure variable under a single variable name (Debt Portiongp,..) where (d)
denotes the type of debt in consideration.

To construct the dummy variable Crisis.;, the daily yields of 10-year maturity bonds of
30 European countries are obtained from Datastream.'? In the next step, I follow a similar
approach to Brutti and Sauré (2016) and categorize a country as “in crisis” (Crisis..) if a
country is a Euro member and its average daily bond spreads (with respect to Germany) for
the previous three months was above 400 basis points.'®

To be able to differentiate between different types of creditors, a measure of sovereign
holdings for non-bank agents is needed. Unfortunately, EBA datasets only contain informa-
tion about banks. Hence, I resort to a country-level dataset compiled from various national
sources by Merler and Pisani-Ferry (2012), which lists the portion of a country’s total debt

held by its resident banks and non-bank residents.!® Observations cover 11 European coun-

global sovereign portfolio, meaning that it does not depend on the specific country of exposure (¢).

13None of my results depend on this standardization.

14Bond yields for two countries (Estonia and Liechtenstein) are not available on Datastream; so these
observations are dropped from the sample.

5Robustness checks with 300bps and 500bps thresholds, available upon request, do not lead to any
meaningful change in my estimations.

16Importantly for our purposes, ‘other residents’ category does not include the public agencies or central
banks, so we can assume that these are private non-bank parties/institutions.
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tries'” at quarterly intervals, starting from 1990s. For consistency, I choose the same period
covered by the EBA dataset, from 2010-Q1 to 2015-Q2. For the panel estimations, I create
a dependent variable called DomesticPortion., which measures the portion of a country’s
(c) debt held by a certain domestic creditor (k: ResidentsBanks or OtherResidents) at a
certain time-point ().

As a last step, in order to carefully measure the informational linkages across countries,
[ construct 8 proxies in line with the previous literature (Portes, Rey, and Oh, 2001; Portes
and Rey, 2005; Guiso et al., 2009). All of these variables are intended to absorb varying
as well as overlapping aspects of the bilateral information sets available to each bank in
my sample. First one, Branches,., represents the total number of bank branches in the
exposure country of the bank which ultimately belong to a bank from its home country.'®
This proxy aims to capture the intensity of the financial information exchange between two
countries, which probably makes it the most relevant information proxy for the banks in
my sample. Unfortunately, however, branch information cannot be derived historically and
SNL Financial only provides the most recent data available (as of February, 2016). Despite
the possibility that Eurozone crisis itself may have changed the ownership network of bank
branches across European countries, it is difficult to say towards which direction this kind of
a bias would drive my estimates. Nevertheless, to overcome potential endogeneity concerns,
I propose another proxy for bilateral financial information flows, which -to the best of my
knowledge- has not been used in this context before. This alternative variable, Mergers, ., is
derived from SDC Platinum and measures the total number of bank mergers that occurred
between the home country and the exposure country in the years starting from 1985 all
the way up to the pre-crisis year of 2008 in Europe. The downside of focusing on bank
mergers is obviously the risk of underestimating other potential channels via which financial
institutions may set up branches in foreign countries, such as greenfield investments. The
identifying assumption here is that the method of foreign bank entry does not meaningfully
differ across European countries, or at least orthogonal to the country’s sovereign risk.

For a more aggregated information variable that is not specific to financial knowledge

transmission and can point out the overall familiarity between the citizens of different coun-

1"These are Belgium, Finland, France, Germany, Greece, Ireland, Italy, Netherlands, Portugal, Spain and
United Kingdom. Data for Belgium and Finland can only be found annually; so I linearly interpolated the
data to get quarterly values for these two countries.

18This variable is created by taking all of the ultimate-parent banks located in 30 EEA countries available
in SNL database, independent of whether the bank is included in EBA dataset or not. The purpose here is
to capture the non-time-varying banking linkages across countries. Hence, it is important to consider the full
sample available rather than only the restricted EBA sample (though results do not depend on this). This
data covers 137,284 bank branches in total which is 92% of all bank branches (149,242) in these countries,
estimated using World Bank data for 2014 (see http://data.worldbank.org/indicator/FB.CBK.BRCH.P5).
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tries in my sample, I follow Guiso et al. (2009) and search the headlines of all news articles
covered inside each country’s highest circulated newspaper in Factiva for the years between
2003 and 2007." Specifically, in order to construct Press;., I record the frequency of each
country or its citizens being mentioned in another country’s newspaper headline and divide
it by the total number of times in which the country or its citizens are mentioned in any
newspaper in my sample. This simple index summarizes the relative familiarity of a country
and its citizens to other countries. Still, it should be taken with a grain of salt; because
newspapers are not neutral information transmitters and possibly biased towards cover-
ing negative/dramatic events that are likely to exaggerate the previously-held stereotypes
(Hamilton, 2004).

The three measures introduced above represent current sources of information between
banks and countries. Additionally, literature suggests a few structural variables that may
capture linguistic, historical and geographical roots of information transmission. One of the
most important structural factors is to share a common language which has been consistently
shown to have a substantial positive impact on investors’ asset holdings (Grinblatt and
Keloharju, 2001; Hau, 2001). Accordingly, I employ a variable, Language,., which takes
the value of 1 if at least 9% of the population in both countries speaks the same language
and 0 otherwise.?’ Another indicator that may absorb the common cultural and historical
heritage across different nations which may make them more familiar with each other is their
colonial ties, C'olony; ., which is again a dummy variable picking up the pairs of countries
that have ever had a colonial relationship in the past. In terms of geographical proximity,
which may ease the flow of information between two countries, I resort to the following two
variables: Distance; ., the log distance in kilometers between the capital city of the bank’s
home country (1) and the capital city of the exposure country (c¢);*' and Border; ., which is
a dummy for pairs of countries sharing a common border. Note that these two geographical
variables are usually treated as noisy proxies of real information linkages and it is also likely
that they may inversely pick up investors’ diversification incentives to hold less correlated
and thus more distant assets in which case the same proxies may correlate in the opposite
direction with the banks’ government bond holdings. Structural variables in this part all
come from Mayer and Zignago (2011), except geographical distance which is derived via
MapQuest.

9For Cyprus and Malta, there is no pre-crisis press coverage in Factiva. Thus, I use the most recently
available coverage for the period furthest away in time from Eurozone crisis, between 2016 and 2018.

20Focusing instead on the shared official languages produces very similar results.

218pecifically, this variable is defined as log(z;,. + 1) and naturally takes the value of zero for domestic
observations (I = ¢). T have also experimented with various distance measures from Mayer and Zignago (2011)
that take into account countries’ intra-national distances consistent with the international ones. None of
them lead to any significant change in my results.
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On top of the more standard information measures described so far, I also include a
dummy for the shared legal origins across countries (Legal; ) derived from La Porta, Lopez-
de Silanes, and Shleifer (2008). Given the large literature on the exogenous introduction
of legal traditions and how they may later lead to heterogeneous outcomes in economic
rules and regulations, one could argue that commonality of legal systems may serve as an
informational tool for investors. Accordingly, it might be easier for the banks in my sample
to invest in a foreign country with a similar legal system to that of their own country simply
because they would face less uncertainty regarding financial rules and regulations. Keep in
mind that legal traditions are also likely to be highly correlated with cultural traditions that
may not have much to do with actual information (Guiso et al., 2009).

Table 2 gives summary statistics for these variables. It is important to note that for
SovereignPortion variable, more than half of the observations contain zero values. However,
these are meaningful zeros, implying that the bank does not have any exposure to that
sovereign at that certain point in time. When the mean levels across general and domestic
samples are compared, one can clearly see the inclination of the banks to hold a higher
fraction of the government debt of their own countries. The same can also be said for retail
debt (RetailPortion). When we compare different debt categories for domestic bank samples,
we see that a bank on average holds a higher fraction of its country’s retail debt (16.44%)
than it holds its country’s sovereign debt (12.56%). This observation is consistent with the
information asymmetry view of home bias, predicting that -in general- informationally more
opaque assets (private debt) should suffer more from home bias than other more standardized
assets (public debt) would do.

[Insert Table 2 near here]

4. Methodology & Results

4.1.  Sovereign home bias during crisis

Before I lay out my main analysis and show how information channel -in interaction with
sovereign risk- may affect banks’ government bond holdings, I start by presenting several
empirical patterns which I find a bit difficult to fully reconcile with the existing mechanisms
explaining the rising home bias in the context of Eurozone crisis. As the first step, I em-
pirically test the effect of crisis on the sovereign home bias of the European banks. For this
purpose, I employ a simple difference-in-differences (DD) methodology, which assumes that

banks’ home bias should share a parallel trend in the absence of crisis. A simple visual check
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on Panel A of Figure 3 confirms the fact that banks’ home bias in core and periphery coun-
tries moved in tandem with each other prior to the Eurozone crisis, which provides assurance

regarding the validity of this assumption. Therefore, I go on to estimate the following model:

SovereignPortionp . = B1(Crisis., x Domestic;.) + foDomestic, . + 0yt + Yer + Erp et

(1)

where (/) denotes the home country of the bank, (b) identifies the specific bank, (¢) is for
the country of exposure and () specifies the time dimension. All variables are constructed
as previously explained in the Data Description section. Controls include a broad set of
fixed-effects at the levels of Bank*Time (0y;) and EzposureCountry*Time (7y.:). Thus, the
model controls for the overall effects of the crisis both at the home country (since banks
never change their home country) and exposure country levels and Crisis dummy can only
enter the regression in an interaction term. Additionally, Domestic;. is a dummy variable
which is equal to 1 if the bank’s headquarters are located in the country of exposure (i.e.,
I[=c). In this model, By should give us an idea about the general level and significance of the
sovereign home bias in European banks and f; measures the additional effect of the crisis
on this home bias. Same model is also estimated for the alternative dependent variable with
CAPM adjustment (SovereignPortionBias;p.c.t).

Results are presented in Table 3. Columns I[-IT and V-VI confirm the previous literature
that banks do have home bias in their sovereign debt holdings. It is economically meaningful
as well at a level around 12.6%. Given that average sovereign holding in our sample is around
1.2%, this finding clearly illustrates that a bank holds a much bigger portion of a country’s
debt when it comes to its own country. Columns III-IV and VII-VIII of the same table
ratifies another observation that is consistent with the previous literature: the sovereign
home bias of domestic banks increases during times of crisis (Gennaioli, Martin, and Rossi,
2014a; Brutti and Sauré, 2016). The effect is economically huge: the portion of a country’s
debt held by a representative domestic bank almost doubles in response to crisis.?> Hence,
the link between a sovereign debt crisis and the absorption of government bonds by the
domestic banks is arguably established at this stage. However, with this simple observation,
it is not yet possible to differentiate among alternative channels that may lead to that rising

home bias.

[Insert Table 3 near here]

22This result is also compatible with the recent bank lending literature showing that, during a financial
crisis, international banks demonstrate a stronger home bias in terms of syndicated loan issuance (Giannetti
and Laeven, 2012) or cut the credit less in markets that are geographically close (De Haas and Van Horen,
2013).
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4.2.  Risk-shifting in crisis-country banks

Findings in Table 3 are compatible with information asymmetry, secondary markets or moral
suasion stories of the home bias. One may also argue that banks in crisis countries are
especially weakly-capitalized, which drives them to invest more in their home country bonds
to benefit from shifting the risk onto their creditors (Crosignani, 2015). However, if this is
the case, one would expect these banks to also invest in other high-risk countries.

To check for the risk-shifting tendency of banks located in troubled countries, I estimate

the following model and separate the home bias phenomenon from the risk-shifting story:

SovereignPortionp . = B2(Domestic; . x Crisis.; x StressedBank;)

+ (1 (Crisisc; x StressedBank; ;) + foDomestic; . + 0t + Yer + €iper  (2)

where StressedBank;, is a dummy variable representing those observations in which the
home country of the bank (I) is considered to be in crisis at a certain time (¢). All other
variables are constructed as previously explained. Due to time-varying fixed effects at the
bank and exposure country levels, Crisis and StressedBank dummies can only enter the
regression in interaction with other variables.??

Model 2 checks for risk-shifting behavior of (potentially weak) banks located in crisis
countries, in line with Crosignani (2015). If the rising home bias in crisis countries is mainly
due to risk-shifting, one should observe a similar tendency of crisis-country banks to shift
their portfolios towards all crisis countries no matter if it is domestic or foreign. This is
captured by S;. On the other hand, 8, measures the additional effect of crisis on domestic
exposures that cannot be explained by the general level of risk-shifting in these crisis-country
banks.

Columns I and I1II in Table 4 confirm the earlier predictions by showing that crisis-country
banks actually expand their relative exposures to all other crisis countries, potentially risk-
shifting. However, as illustrated in columns II and IV, this behavior is much heavier for
the home exposures of these banks, thus indicating that risk-shifting may contribute to the
rising home bias in crisis countries but is not even nearly a sufficient explanation. The
magnitude of response to a crisis in home country is more than tenfold higher than that to
a crisis in a foreign country (1041bps vs 85bps). Indeed, banks located in troubled countries
have a special preference for their own government bonds which goes much beyond their

risk-shifting incentives.

23For conciseness, additional two-way interactions of Domestic z Crisis and Domestic x StressedBank are
dropped from the estimation since coefficients are both insignificant and their inclusion does not change the
results in any meaningful way.
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[Insert Table 4 near here]

4.3.  Bank vs. non-bank domestic creditors

As discussed previously, secondary markets hypothesis states that the increase in banks’
sovereign home bias might be related to the presumption that government bonds would
be more valuable (due to governments being less willing to default) when they are held
domestically. Thus, in the existence of well-functioning secondary markets, debt would
naturally flow from foreign to domestic agents. In addition, if redenomination (Eurozone
break-up) risk was particularly high for crisis countries, this may have pushed up the selling
pressure especially for the foreign investors since they may risk ending up with a currency
mismatch between their assets and liabilities in case of a crisis country declaring its exit from
the Eurosystem (Battistini, Pagano, and Simonelli, 2014).

However, neither of these channels is specific to banks and, if they were the primary
drivers, one could expect to see a rising home bias not only for domestic banks but also for
other types of agents in crisis countries. Hence, I differentiate the effect of the crisis on the
home bias of different domestic agents operating in the same economy. For this purpose, I

use the Bruegel dataset at country-level and estimate the following model:

DomesticPortion.x; = [i(ResidentBanksy X Crisisc;) + Mgt + Yer + ekt (3)

where (c¢) is for the country, (k) is for the creditor type and () is for different quarters of
the year. ResidentBanksy is a dummy variable that is equal to 1 if the creditor (k) of the
country is its resident banks and zero if it is other private non-bank residents. All other
variables are constructed as previously explained. Controls include Creditor*Time ()
and Country*Time (v..) fixed effects, which should absorb all the time-varying country and

creditor characteristics.?*

The coefficient of interest is [;, which signals whether or not
domestic banks behaved somewhat differently compared to other domestic agents.

Table 5 compares the responses of two types of domestic agents during crisis. Column I
indicates that crisis leads domestic agents to decrease their home bias on average, although
this effect is statistically insignificant. When I separate the differential response of bank
creditors, column II confirms that resident banks in crisis countries are more likely to in-
crease their home bias whereas other non-bank residents seem to have moved in the opposite

direction. This finding holds even when time-varying shocks for each type of creditor are

24Notice that with full saturation of fixed effects, ResidentBanks and Crisis dummies can only enter the
regression in interaction form.
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accounted for (columns III-IV) together with national shocks that may impact both creditors
at the same time (column IV). Taken at face value, it is not easy to reconcile this result with
the “secondary markets hypothesis” which argues that, during times of crisis, government
debt should flow back to the home country irrespective of the resident type since government
would then prefer keeping its promise not to harm the domestic economy. Despite the possi-
bility that governments might be more sensitive to the default risk of the banking sector and
hence it should be reasonable that sovereign debt is particularly channeled to resident banks,
one would still expect to see a somewhat positive response for other non-bank residents as

well, which does not seem to be visible at all in Table 5.
[Insert Table 5 near here]

A similar interpretation applies to redenomination risk. Even though the Eurozone might
have come to the verge of a break-up between early 2010 and mid-2012, it is not easy to
conclude that redenomination risk was instrumental in the accumulation of banks’ sovereign
exposures. To say the least, such hedging motives are not reflected in the behavior of other

types of investors residing in the same troubled countries.?

4.4. Sovereign vs. private sector home bias

Recent literature has mainly focused on the rise in European banks’ home bias in government
bonds although this behavior might also be a sub-observation of a more general phenomenon,
such as informational frictions that may simultaneously affect multiple asset classes. Thus,
I would like to compare the effects of the crisis on home bias across various assets classes
held by the same banks. For this purpose, I use a more generalized model as in the following
in order to differentiate the relative home bias in two types of debt (i.e, public vs. private

sector) both in normal and crisis periods:

DebtPortiong p.t = Ps(Sovereigng x Crisis.; x Domesticy.)+ Po(Crisis.,. x Domesticy)
+ B1(Sovereigng x Domestic;.) + Bo(Retaily x Domestic.)
+Ca+ bt + Ver +€diper (4)

25Tt is worth noting that, because different investors may tend towards different kinds of domestic assets
to hedge for the currency risk, the ideal setting to test for the redenomination risk would be the case in
which we could see the creditor decomposition (bank vs non-bank) of several assets classes (such as corporate
bonds and shares) rather than only that of sovereign debt. However, in the absence of a more comprehensive
dataset and a legitimate argument for why non-bank residents should especially avoid hedging via government
bonds, it is safe to say that redenomination risk was not substantial. Also see the extra analysis undertaken
in Section 4.5.3 to control for redenomination risk in the tests of information channel.
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where Sovereigng and Retail; are dummy variables indicating the respective asset classes.
All other variables are constructed as previously explained.?® In addition to the previous set
of fixed effects, I include sector dummies ((4) to take into account the differences in overall
levels across debt types. The coefficients 3; and Sy should give us an idea about the home
bias in these different asset classes in general. [, reflects the overall effect of the crisis on
the home bias for both asset classes and (3 should tell us if the increase in home bias was
stronger for sovereign debt, as would be suggested by the other competing theories of home
bias. For instance, Brutti and Sauré (2016, p. 167) interpret their finding for the relatively
higher increase in government debt home bias (compared to that of private sector debt) as
evidence in favor of the secondary market theory.

To get a better sense of whether sovereign debt was the only asset that has suffered from
home bias during crisis, Table 6 draws the following comparison: Columns I and V confirm
that there is a significant home bias across both assets classes together. When I separate
the home bias for different assets, columns Il and VI show that the magnitude of general
home bias for retail debt (16.67%) is more than 30 percent higher than the one for sovereign
debt (12.63%) and the difference between these two coefficients is statistically significant at
2% level, which is in line with the notion that informationally more sensitive assets such
as retail debt should be held in general more intensively by the domestic agents who have
an advantage in reaching out the relevant information for such assets (Portes et al., 2001;
Portes and Rey, 2005).

[Insert Table 6 near here]

The remaining columns in Table 6 provide even more interesting results. Columns III
and VII show that crisis has a positively significant effect on home bias for both asset classes.
Columns IV and VIII shed light on the additional response of the sovereign debt to crisis,
but there seems to be none. At best, this additional effect is negative (-260bps, though not
statistically significant), meaning that it is the retail debt that may suffer more intensely
from home bias in times of crisis. It is important to remind here that the crisis variable is
constructed using a measure of sovereign risk (i.e, government bond spreads), which makes
it a noisier proxy to represent the true credit risk of retail debt, unless sovereign and private
sector credit risks are perfectly correlated. Such measurement error could possibly lead to

attenuation bias, underestimating the true effect of crisis on domestic retail debt holdings.?”

26To focus on the main coefficients of interest, the two-way interaction of Sovereign z Crisis is dropped
from the estimation since the coefficient is statistically insignificant and its inclusion does not change the
results in any meaningful way.

2"The difference between unobserved retail sector credit risk and observed sovereign credit risk is likely
to be larger during Eurozone crises, which would lead to a correlation between the measurement error and
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Hence, the extra impact of crisis on retail debt home bias might be much larger in absolute
terms than the estimated coefficient of 260bps.

For robustness, the same analysis is repeated with the corporate debt in Table A1l. Not
surprisingly, results are very much in line: in general, European banks have a higher home
bias in their corporate exposures and, compared to sovereign debt, this bias rises at least
equally in response to a crisis in a country.?® Obviously, these findings are consistent with the
expectation that, during crisis episodes that are usually associated with rising informational
frictions, most asset types are likely to experience a reallocation from foreign to domestic
agents. Overall, the evidence in this section points that the recent sovereign debt reallocation
in Europe was not a special case and at least partly caused by a more general phenomenon

that may have influenced various asset classes simultaneously.

[Insert Table A1 near here]

4.5.  Effect of informational closeness on banks’ sovereign exposures

The purpose of the discussions in the previous four sections was to illustrate the empirical
patterns that do not easily match with the existing explanations in the literature and point
towards the possible role of information in banks’ sovereign bond holdings. However, none
of them could be counted as conclusive evidence since the interaction of several theories may
still explain some of these patterns. For instance, although a bit of a stretch in interpretation,
the rising home bias in retail and corporate debt could still be tied to the argument of moral
suasion if governments are assumed to push domestic banks to also shift their private sector
exposures towards their own countries. Therefore, I need an empirical setting to be able to

control /exclude, or at least minimize, the confounding effects of these alternative stories.

4.5.1.  Identification strategy

My identification strategy to tease out the information channel builds on two layers.
First, I argue that informational closeness matters for banks’ asset holdings in general. It is
already well established in the literature that the proximity to the borrower matters for the

banks’ lending behavior and it usually determines the amount of soft information that the

my observed proxy for credit risk (Crisis.,). This can cause a classical errors-in-variables problem that
may underestimate the effect of credit risk on domestic retail debt (see Roberts and Whited, 2013). In
simple terms, assuming that the private sector is in crisis every time sovereign is in trouble would lead us to
underestimate the effect of crisis on private debt since private sector will clearly not be in trouble in some
of those periods when sovereign is.

28Tn another unreported robustness check, I repeat the analysis by only including EBA disclosure dates in
which both types of debt exposures were disclosed (6 dates; see Table 1) and find that results are unchanged.
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bank could gather to serve its customers.?” In the context of government debt, such soft in-
formation could be obtained via domestic banks’ local /political connections or simply being
more familiar with the country, its daily news and economic as well as political climate.?’
To this end, I employ 8 carefully-constructed measures of informational closeness, some of
which are commonly used in cross-country studies (see Data Description). However, directly
checking the effects of these proxies on government bond holdings may not be suitable as
there exists the risk of picking up unobserved country/bank specific characteristics or, more
importantly, bilateral cross-country linkages that may not have anything to do with infor-
mation. This weakness calls for the second layer of my identification strategy where I benefit
from the theoretical prediction that information channel should be stronger for riskier assets
(Portes et al., 2001). Though they are usually transparent and standardized, government
debt markets have an interesting aspect: while corporate bankruptcy is always about the
(in)ability of a company to repay, a sovereign default is -in most cases- a political decision
and directly related to the degree of governing party’s willingness to cut back government
spending or increase tax rates. This crucial difference between corporate and sovereign debt
arises due to the lack of a legal mechanism to enforce repayment on sovereigns (Panizza
et al., 2009) and makes it especially important in times of stress to have insider information
on government’s willingness to honor its promises or country’s political capacity to endure
further budget cuts. For example, Butler (2008) illustrates a case in which local investment
banks underwriting municipal bonds have comparative advantage in accessing and assessing
soft information, especially when the bond is risky. Hence, I expect the effect of information
channel to intensify at higher levels of default risk for the government.

Thanks to these two layers, I come up with a difference-in-differences model in which I
estimate the interaction of information proxies with a measure of sovereign risk as in the

following:

SovereignPortion;p .+ = B1(SovereignRisk.; x Information;,)

+ Ot + Yer + te + Eiper (D)

where In formation; . stands for one of the 8 proxies of informational closeness of the banks
towards other countries as well as towards their own and SovereignRisk.; is the average of
the past 3 months’ daily bond spreads with respect to Germany. Equation 5 has the spirit of
the gravity regressions in the trade literature (e.g., Anderson and Van Wincoop, 2003) and I

298ee, among many others, Mian (2006), Alessandrini, Presbitero, and Zazzaro (2009) and Agarwal and
Hauswald (2010).

30Here, I interpret familiarity as an accumulated informational advantage rather than a behavioral bias
although the previous literature is somewhat ambiguous on this (see Huberman, 2001).
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am able to saturate the model with a full set of fixed-effects, especially include dummies at
the level of interaction between home country and exposure country (u.) so that all time-
invariant bilateral cross-country linkages could be directly controlled. This aspect is very
crucial for my identification strategy and restricts the model to only use the time variation
available in sovereign risk to be able to identify the information channel. That is, the interac-
tion of cross-sectional variation in sovereign risk and informational proxies is automatically
captured by s . and if there is not enough time variation in bond spreads, inclusion of these
dummies would bias my [; estimates downwards. For example, if British banks typically
hold high levels of Cypriot government debt due to their informational advantage in Cyprus,
I can capture this only if there is enough variation over time in the Cypriot government bond
spreads; otherwise such pair-specific relationships will all be subsumed in g .

Specifications and alternative theories in the previous 4 sections concentrated on the
rising home bias phenomenon that was related specifically to the domestic observations in
my sample, such as Greek banks’ exposures to Greek government debt. In order to be
able to avoid the complications raised by the home bias phenomenon and its accompanying
channels, I take a rather extreme approach and drop all the domestic observations from
the full sample and report a second set of results only with the banks’ remaining exposures
to foreign countries. Notice that this is a conservative way of identifying the information
channel since such links, if they exist, would probably be strongest between governments and
domestic banks. By dropping these domestic observations, I would be resorting to a possibly
weaker secondary information channel in which I compare the informational closeness only
across foreign banks. Hence, for the sake of providing a cleaner identification, this approach
risks underestimating the true magnitude of the information channel.

Before moving on to the results, it might be insightful to have a preliminary look at
the banking linkages across the countries in my sample. Figure 4 pictures the bank branch
network in these 30 EEA countries and it seems that Eurozone crisis struck the ones located
in the outer sphere of this network. These troubled periphery countries seem to be both less
connected to the others in the network and more likely to be clustered together. One could
argue that this is because branch data gives out the post-crisis relationships and thus may
have been affected by the crisis itself. However, a pre-crisis network constructed by historical
bank mergers (illustrated in Figure 5) shows a very similar pattern. These figures imply
that countries experiencing a crisis could have been particularly vulnerable to informational
frictions, even before they were struck. Additionally, larger nodes in crisis countries imply
that their banking sectors were dominated by domestic banks. This might be the reason
why debt flew back to these countries in large quantities as they had relatively less foreign

bank presence to begin with.
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[Insert Figure 4 and Figure 5 near here]

4.5.2.  Results

Table 7 presents the effects of informational distance on banks’ government bond expo-
sures conditional on the level of sovereign spreads. For easy comparison, estimations with
two different samples (full and foreign) are reported side by side. A point worth mentioning
initially is that, compared to the previous estimations, the explanatory power (adjusted-r-
square) of the model with full sample massively increases due to the fixed effects at Home-
Country x ExposureCountry level, implying that cross-country linkages matter substantially
for the European banks’ sovereign portfolios. In the full sample, interaction coefficients for
all proxies are statistically significant at 1% level in the expected directions, being negative
for geographical distance and positive for the rest. In the sample of foreign exposures (after
domestic ones are dropped), almost all proxies retain a high level of significance except the
legal origins proxy (Column VIIIB), which is not surprising given the noisy nature of that
variable as it is likely to be confounded by other cultural and historical trends than pure
informational distance (Guiso et al., 2009, p. 1106).

[Insert Table 7 near here]

Most relevant proxies in this context are the ones measuring financial information trans-
mission via current bank branches and historical bank mergers. Column IA implies that,
for the country with median sovereign bond spreads in my sample (144bps), a change in
branches from 0 to 220 (mean level) corresponds to an additional sovereign bond holdings
of around 5% (508bps) at the individual bank level. This effect is economically meaningful
and more than four times larger than the average sovereign portion holding in my sample
(120bps, see Table 2). In comparison, size of that effect is close to 50% of the additional
contribution of crisis to average home bias that was found previously (71100bps, see Columns
IITI/IV in Table 3). A similar back-of-the-envelope calculation with the estimated coefficient
of the mergers proxy (Column ITA) generates an additional impact of 488bps for the median
country and is comparable to the previous calculation with the coefficient for bank branches.
The resulting implication is that financial information transmission matters and has sizeable
effects both on banks’ domestic and foreign government exposures.

One could argue that branches or mergers may also pick up the effect of governments’
moral suasion on banks in general since more branches/mergers may mean more space for
governments in corresponding countries to intervene and hence more regulatory leverage to

use against banks. Even though such possibility cannot be excluded in theoretical terms,
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one should expect that such pressures would naturally be stronger on domestic banks as the
vast literature on moral suasion suggests (Altavilla et al., 2017; Becker and Ivashina, 2018).
If so, one should observe a higher coefficient on the full sample estimations (vis-a-vis foreign
sample) for these two variables, which does not seem to be the case. In fact, contrary to this
prediction, coefficients found in the foreign sample (Columns IB/IIB) are 2-4 times larger
than their full-sample counterparts which negates the possibility that these coefficients are
influenced by moral suasion.

A more general information proxy is the press variable, which essentially captures the
newspaper coverage between banks’ home and exposure countries prior to the Eurozone cri-
sis. Estimated coefficients of the interactions for this proxy are significant in both samples,
despite its size being smaller in the foreign one. Hence, one could think of them as repre-
senting the lower and upper bounds of the true effect of general information on sovereign
exposures. Additionally, other more structural variables such as common language and ge-
ographical distance also turn out to be highly significant in expected directions. To the
extent that one could think of these proxies as historically determined and thus exogenous,
the evidence here also points to the existence of a causal impact of information on sovereign
bond exposures.

To make sure that estimations are not picking up some mechanical change due to the
composition of the banks in my sample from one EBA announcement to another, I repeat
the same analysis with several alternative dependent variables that try to adjust for such
potential bias. Firstly, Table A2 contains the results with the CAPM-adjusted Sovereign-
PortionBias variable which corrects the previous dependent variable by taking into account
the size of each bank’s relative government bond portfolio. Economic size and significance
of these estimates are almost identical to the previous ones in Table 7. Secondly, instead of
normalizing the dependent variable, I directly use the banks’ nominal exposures in logarith-
mic form, a la Brutti and Sauré (2016). Results are available in Table A3 and show that,
if anything, statistical significance rises for most coefficient estimates.? Finally, instead of
dividing the banks’ nominal bond exposures with the total bank-held debt of each country
internally calculated within my sample at each point in time, I create a new dependent vari-
able (SovereignPortionECB) by dividing the same nominal exposures by the total debt stock
of each country as measured by the ECB at the corresponding time points. This expectedly
constitutes a noisier measure as it is more difficult to pin down the correct value of the
country’s aggregate debt stock especially if some of it is issued in the form that cannot be

traded in secondary markets. Such a scale would be especially insensitive, and thus problem-

31Gince the log scale is different and represents a relative change, I refrain from interpreting and comparing
the size of the coefficient estimates this time.

23



atic, in periods when the value of government debt fluctuates intensely, which is obviously
the case during my sample period. Nevertheless, despite its potential shortcomings, results
in Table A4 with this new dependent variable do not seem to deviate too much from the
previous ones. Standard errors are expectedly higher and the point estimates seem to be
smaller possibly due to the fact that nominal exposures are now scaled by total debt stock
rather than only by bank-held debt. What is more interesting is the fact that the estimated
coefficients for financial information (in foreign bank samples, Columns IB and IIB) are very
similar to the ones reported in Table 7. Overall, findings in this subsection confirm the main
prediction of the paper: government debt is reallocated to the informationally closer banks

as the default risk of the underlying debt goes up.

4.5.3.  Robustness checks

In this section, I will be using an incremental strategy where I incorporate the previous
robustness checks as I move to the next one, reassuring the reader on the strength of my
findings even when various restrictions are imposed simultaneously rather than one at a time.

One potentially confounding factor might be the possibility that countries struck by
crises may also be better connected to each other. In such a case, information variables
may capture the effect of risk-shifting which was documented in Table 4. To control for this

2 as an additional control in Equa-

possibility, I include StressedBank x Crisis interaction®
tion 5. A further criticism might be due to Brutti and Sauré (2016) who argue that political
strength of the bank’s home country might be important for sovereign debt reallocation.
Since banks from politically influential countries may feel more confident about enforcing
repayments, they may tend to buy foreign government bonds while others are selling. If
large and politically strong Eurozone countries have also banking systems closely-connected
to the troubled countries, then I might simply be capturing this political strength effect
rather than the informational-closeness. To incorporate this into my framework, I construct
two additional control variables that Brutti and Sauré (2016) propose as a measure of po-
litical strength. Omne is the share of total Eurozone GDP that the home country of the
bank produces, namely Furoshare;; and second is simply a dummy for the German banks
GermanBank;. Table 8 updates the results with these extra controls. In short, there is only
mixed evidence that these alternative channels are economically /statistically important in

determining debt reallocation and none of the previous findings regarding information effects

change in any meaningful way.

32In unreported estimations, I experimented by directly using bond spreads (i.e., StressedBank x SovRisk)
instead of the corresponding threshold dummies for the interaction terms; but did not come across any
meaningful change in any of my results.
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[Insert Table 8 near here]

One further extension of empirical strategy could be to check whether previous results
might be driven by real exchange rate risk. Since my sample includes banks located in
non-Eurozone countries such as HSBC in United Kingdom or Danske Bank in Denmark,
differences in banks’ currency exposures may affect their hedging strategies via government
bonds. To account for this scenario, I construct a subsample composed of only banks head-
quartered in Eurozone countries. Hence, all banks in this subsample use Euro as the main
currency. Given that inflation differences were minimal across European economies during
my sample period and full currency compositions of banks’ balance-sheets are unknown, I
assume that these banks should on average face similar real exchange rate risks towards
other countries. Table 9 updates all of the main results with this subsample. As can be
clearly seen, there is no material change in any of my previous findings. If anything, most

coefficient estimates seem to be larger in this subsample.
[Insert Table 9 near here]

Despite accounting for differences in real exchange rates, one can still argue that there
was substantial redenomination (break-up) risk within the Eurozone. As some countries
may have started planning to get out of the monetary union, banks may have optimally
started selling government bonds to hedge against such countries in order to avoid potential
currency mismatches after a Eurozone break-up. However, it is not straightforward to list
which countries actually planned to exit or which countries were perceived by the market as
potentially preparing to exit. Thus, to test whether such motives are important in explaining
my results, I follow a strategy similar to Brutti and Sauré (2016) and drop from my sample all
the bank exposures towards Greece. It can be easily argued that, if any break-up expectations
were evident during the sample period, this would be especially valid for Greece as it has been
the country that suffered the most from FEurozone crises both economically and politically
(Lane, 2012). Therefore, Table 10 presents the results with Eurozone banks, but this time
without any Greek exposures. Again, there does not seem to be any significant change
in my main findings, supporting the notion that they are not driven substantially by the

redenomination risk.
[Insert Table 10 near here]

On top of the previous setting with Eurozone banks and the exclusion of all exposures to
Greece, one can also think that possible moral suasion applied to the Greek banks may have

distorted their exposures not only to Greece but to other countries as well. One possible
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way to check if this may have an impact on my results could be to drop all the Greek
banks in my sample with all of their exposures. Table 11 illustrates the results with such
further restriction on my sample. Coefficients on some of the structural proxies such as
language and colonial links are now less precisely estimated (probably due to the loss of
such relationships between Greek banks and Cyprus in the new subsample) although their
economic magnitudes are still similar to the previous table. Most importantly, no significant
change can be observed for financial and aggregate information proxies, which remain highly

significant.
[Insert Table 11 near here]

Despite the overwhelming evidence in all of the previous subsample checks, one could
still suspect that moral suasion or any other debt reallocation channel specifically applicable
to the Eurozone crisis may be driving my results. To minimize such concerns and show
that information channel is more generalizable than being specific to a crisis episode, I
focus only on the observations from the post-crisis period. As clear from the literature on
Eurozone crisis, Mario Draghi’s “whatever it takes” speech in July, 2012, and the ECB’s
subsequent OMT programme have pulled the government debt markets from the brink of a
collapse and marked the end of the intense phase of the Eurozone crisis (Saka et al., 2015;
Delatte, Fouquau, and Portes, 2017). Therefore, in a new subsample test, I focus only on the
observations after July, 2012. This gives me 5 data time points starting from the last quarter
of 2012 (see Table 1), meaning that my sample size is automatically reduced by almost half.
Even with such a small subsample, Table 12 shows that most proxies are still significant
at conventional levels and, compared to Table 7, almost all of them are larger except the
proxy for legal origins that turns out negative in the foreign sample but not significant. The
fact that my estimates are larger in the second half of the sample period provides further
reassurance that they are not driven substantially by other crisis-specific channels, such as

moral suasion, whose intensity would expectedly be lower during the post-crisis period.
[Insert Table 12 near here]

As a final robustness check, I merge the conditions that led to Table 11 and Table 12;
that is, I focus on the Eurozone banks in the post-crisis period by also dropping any exposure
to Greece or any exposure by a Greek bank while still controlling for alternative channels of
sovereign debt reallocation. Results with this smallest and most restrictive subsample are
provided in Table 13. Vis-a-vis Table 11, coefficients are much less precisely estimated, which
is not surprising given that the sample size shrinks considerably in Table 13. On the other

hand, point estimates in general are not vastly different in terms of size. More importantly,
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there is still some statistical evidence that financial information proxies or structural factors
such as geographical distance or common borders have an impact on banks’ government

bond exposures.

[Insert Table 13 near here]

4.6.  Discussion and policy implications

These findings clearly challenge the recent literature of Eurozone studies focusing on the
rising home bias in sovereign debt and provide evidence for a unique channel that has not
been studied in this context before. One might argue that, in the age of technology and
well-integrated markets such as in Europe, information must be cheap to attain; so huge
asymmetries in the markets should not arise. However, theoretical literature illustrates that
even initially-small differences in informational standings of domestic and foreign agents may
lead them to focus on these differences rather than spending effort to get the information
related to foreign assets (Van Nieuwerburgh and Veldkamp, 2009). Furthermore, recent
studies on the sovereign credit risk prices in the Eurozone provide evidence that, at the
peak of the crisis, there were great discrepancies between bond yields (or CDS spreads) and
macro fundamentals of the countries in the Euro periphery, which is interpreted as a sign of
market panic (De Grauwe and Ji, 2013; Saka et al., 2015). In such circumstances, it is not
unreasonable to expect domestic or government-related banks to benefit from their superior
informational position and collect sovereign bonds while foreign banks were leaving the debt
markets in a rush. In fact, recent research shows that banks that had loaded up periphery
country bonds during crisis period benefited from this strategy by making huge profits as
the debt market pressures eased later on (Acharya, Eisert, Eufinger, and Hirsch, 2016b).
What is then so special about domestic banks over other types of domestic agents? First
of all, domestic banks are the main players in the government debt markets. Figure 3
clearly illustrates that even before the crisis in Euro periphery, domestic banks held almost
as much sovereign debt as that of all other domestic agents combined. This could give
the banks a comparative edge in pricing of government securities. Secondly, banks are
natural information-gatherers for their economies. They transact with almost every sector
of the domestic businesses and gain in-advance information on how well the overall economy
may perform over the coming months/quarters, which would have a tremendous effect over
government’s ability to raise tax revenues and pay back its debt. Thirdly, banks are the
agents with the greatest access to liquidity (via central banks) in times of financial crises.

Hence, in a liquidity crunch, governments may find it easier to signal their intentions/plans
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to local banks than any other local agent. Last but not least, public ownership in the
banking sector is still more common relative to other sectors, which does not only give the
government a tool to pressure banks, but also opens the possible communication channels
that can transmit crucial soft information during times of sovereign stress (Ilzetzki, 2014).

Eurozone crisis has been characterized by sudden changes in periphery countries’ bond
prices and various policy responses in the face of rising market speculation. Especially
the actions taken by European Central Bank (ECB) seem to have been instrumental in
preventing the self-fulfilling market sentiments (Saka et al., 2015). It is also possible to
argue that cheap financing provided by the ECB to commercial banks in the form of long
term refinancing operations (LTROs) may have led some of these banks to increase their
exposures to risky government bonds. Given that periphery country banks were more likely
to be undercapitalized, this might be the reason behind the rising domestic exposures of
those banks to their own governments. However, this logic skips the fact that there were
various countries in crisis at the same period and cheap financing together with risk-shifting
tendency would lead these banks to also increase their exposures to other crisis-countries, for
which I find only weak evidence in my data and show that information channel is independent
of such motives.

Another counter-argument might be that part of the literature shows how increasing
sovereign exposures had negative spillovers on European banks’ private lending, which may
signal that sovereign exposure behavior was partly involuntary for these banks (Acharya,
Eisert, Eufinger, and Hirsch, 2016a; Altavilla et al., 2017; Popov and Van Horen, 2015).
Still, Broner, Erce, Martin, and Ventura (2014) clearly illustrate that, in the existence of
frictions in financial markets, sovereign exposures may crowd out private lending without
necessarily implying an involuntary or forced behavior on the part of banks. Additionally,
some recent studies that argue in favor of moral suasion do not find any negative effect of
sovereign exposures on private lending (Ongena et al., 2016).

As a key policy conclusion: if information channel gets activated between governments
and domestic banks in the midst of a crisis, this may be considered as a stabilizing force
compared to a situation where even domestic banks would rush out of the market and gov-
ernments would find it impossible to rollover their debt. Therefore, the close link between
governments and their domestic banks may create positive externalities in terms of mitigating
the effects of sudden stops and preventing possibly inefficient sovereign defaults. Neverthe-
less, policy discussions have so far emphasized shifting the regulatory power from national
to supranational institutions to avoid moral suasion or coming up with various innovations
of debt issuance in order to cut off the diabolic loop between sovereigns and their banks

(see Brunnermeier, Garicano, Lane, Pagano, Reis, Santos, Thesmar, Van Nieuwerburgh,
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and Vayanos, 2016). Taken at face value, my results imply that these precautions would
not be sufficient to prevent the rising home bias problem (to the extent that it constitutes
a problem) during crises. Instead further policy discussions may also focus on increasing
transparency in the sovereign debt markets especially in times of crisis or encouraging more

cross-border banking activities to improve informational ties across countries.

5. Conclusion

This paper proposes a new channel of sovereign debt reallocation across banks based on
informational frictions and provides evidence for it in the context of recent Eurozone debt
crises. Using a novel bank-level dataset compiled from various stress-tests, transparency
and capital exercises of the European Banking Authority (EBA), the paper first documents
several empirical patterns on sovereign home bias that are not fully compatible with the
existing explanations. It starts by confirming that European banks’ home bias increased
and sovereign debt was indeed reallocated from foreign to domestic banks at the peak of the
crisis. It also presents findings consistent with risk-shifting behavior for the banks located
in crisis countries; however banks’ domestic sovereign bond preference is shown to have gone
much beyond their risk-shifting motives. Interestingly, rising home bias phenomenon does
not seem to be visible for the domestic agents other than banks. In addition, the paper
illustrates that, in response to crisis, private forms of debt (retail and corporate) in bank
balance sheets have experienced an equally large (if not larger) jump in home bias, tilting
towards a more general explanation of the home bias rather than the specific ones applied
to sovereign debt in the recent literature.

Finally and most importantly, to identify the information channel in this paper, I focus on
the banks’ foreign country exposures, which helps me minimize the potentially confounding
effects of alternative stories that are specific to home country exposures, such as moral
suasion or secondary market channels. Then, I take a difference-in-differences approach
by comparing the sovereign exposures of foreign banks at different levels of informational
closeness with varying levels of sovereign risk for the exposure country. In other words, I
estimate the interaction between various information proxies (both current and structural)
and sovereign bond spreads, by saturating the panel model with a rich set of fixed effects that
take into account time-varying unobserved factors at bank and exposure country levels as
well as constant bilateral linkages between home and exposure countries. This two-layered
identification strategy (informational distance and sovereign risk) ensures that I capture
the effect of information rather than some unobserved variable as it could be the case in a

direct estimation. As a result, I find strong evidence for the argument that foreign banks
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headquartered in informationally closer territories increase their relative exposures as the
sovereign risk rises in a country. This effect is robust to controlling for various alternative
channels and changing sample compositions. Interestingly, information seems to matter both
in the forms of financial (i.e, bank branch linkages) and general (i.e., newspaper coverage)
knowledge regarding the country of exposure. What is even more interesting is that the
effects are statistically and economically meaningful even after the end of the Eurozone crisis
(mid-2012) and even when very small subsets of the observations are taken into account to
avoid the possible interference of other channels. Hence, this paper contributes to the extant
empirical literature on the role informational asymmetries play in asset markets and extends
it to the context of government bond exposures of commercial banks.

Taken at face value, my results have direct implications for policymakers. To the extent
that information was at play during recent crises, increasing home bias in bank portfolios
may have been a stabilizing force rather than a destabilizing one. Despite the well-illustrated
adverse mechanism between governments and banks, the possibility that domestic banks
act as a buyer of last resort may have helped many of the crisis-stricken governments to
continue borrowing from the market and service their maturing debt payments. In the
absence of a national central bank acting as a lender of last resort, this may have mitigated
the disrupting effects of a sudden stop triggered by foreign banks who potentially had very
little soft information about the default probability of the governments and thus ample
reason to leave the sovereign debt markets in panic. In that case, future policy discussions
may benefit from focusing on increasing transparency in the sovereign debt market and
encouraging cross-border banking activities to mitigate the rising home bias in advance of

the next Eurozone crisis.
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Fig. 1. Sovereign portion of domestic banks in core and periphery Euro countries
during crisis. The graph shows simple country averages of sovereign portion and bond
spreads for each country group (core vs. periphery). Sovereign Portion is defined as the
portion of the total sovereign debt of a country held by its domestic banks. Bond Spreads
are computed as the average daily bond spreads for a country (with respect to Germany)
over the 3-month period before each observation date. Sovereign bond exposure data come
from various stress-tests, transparency and recapitalization exercises undertaken by the Eu-
ropean Banking Authority (EBA) and include 10 observation dates from 2010-Quarterl to
2015-Quarter2 (see Table 1). Bond yields are obtained from Datastream. Core (non-crisis)
countries: Austria, Belgium, Finland, France, Germany and Netherlands. Periphery (crisis)
countries: Greece, Ireland, Italy, Portugal, Spain.
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Fig. 2. Home bias of domestic banks in core and periphery Euro countries dur-
ing crisis. The graph shows simple country averages of home bias and bond spreads for
each country group (core vs. periphery). Home Bias is defined as the portion of the total
sovereign debt of a country held by its domestic banks, after taking into account the portfolio
size of these domestic banks according to a standard portfolio (CAPM) model (see the Data
Description). Bond Spreads are computed as the average daily bond spreads for a country
(with respect to Germany) over the 3-month period before each observation date. Sovereign
bond exposure data come from various stress-tests, transparency and recapitalization ex-
ercises undertaken by the European Banking Authority (EBA) and include 10 observation
dates from 2010-Quarterl to 2015-Quarter2 (see Table 1). Bond yields are obtained from
Datastream. Core (non-crisis) countries: Austria, Belgium, Finland, France, Germany and
Netherlands. Periphery (crisis) countries: Greece, Ireland, Italy, Portugal, Spain.
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Fig. 3. Sovereign portion for bank residents, non-bank residents and non-residents
during crisis. The graph shows simple country averages of sovereign portion separately for
bank residents, non-bank residents and non-residents. Sovereign Portion is defined as the
portion of the total sovereign debt of a country held by a particular creditor group. Sovereign
debt exposures come from the dataset compiled from various national sources by Merler and
Pisani-Ferry (2012) and include quarterly observations from 2005-Quarter1 to 2015-Quarter2.
Core (non-crisis) countries: Belgium, Finland, France, Germany and Netherlands. Periphery
(crisis) countries: Greece, Ireland, Italy, Portugal, Spain. Data for Belgium and Finland can
only be found annually; so these data are linearly interpolated in order to obtain quarterly
values. 38
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Fig. 4. Bank branch network across European countries. The graph shows a simple
network map for all the bank branch connections across 30 EEA countries. Crisis countries
(Greece, Cyprus, Ireland, Portugal, Italy, Slovenia and Spain) are in red and others are in
blue. Each arrow represents a connection between two countries with the direction of the
arrow pointing from home country towards the host. Nodes are placed via multidimensional
scaling procedure with a random component and the size of the nodes (own_ratio) represents
the percentage of the total branches in a country that belongs to domestic banks. Bank
branch data come from SNL Financial as of February, 2016.
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® crisis=0 ® crisis=1

® own_ratio = 0.01 . own_ratio = 1

Fig. 5. Bank merger network across European countries. The graph shows a simple
network map for all the bank merger connections across 30 EEA countries. Crisis countries
(Greece, Cyprus, Ireland, Portugal, Italy, Slovenia and Spain) are in red and others are in
blue. Each arrow represents a connection between two countries with the direction of the
arrow pointing from home country towards the host. Nodes are placed via multidimensional
scaling procedure with a random component and the size of the nodes (own_ratio) represents
the percentage of the total mergers in a country that belongs to domestic banks. Bank merger
data come from SDC Platinum and cover the years between 1985 and 2008.

40



punog o wes suonIsod JIpoId Jurq JO SoN[RA 9) UDIYM I0J 9INSO[ISIP IR
ur syutod-owir) vyep oY) 01 SI9JOI 9)eP UOIPRULIOJU] ‘SjoseIRp 9A1109dSa1 oY) Ul POIoA0d SyuR( 9} JO 2Insodxe JIpaId [1ejal pur
97e10d100 9} 0} SI9Jol JIPAId 9JeALl] "y WOl paimboe oIom sjosejep I9)0 [[€ o[IJM SOIWOUODF [RUOIIRUISIU] I0] 9INII)SU]
U0SI919d 9Y) WOIJ PAUIRI(O SeM J9SRIRD SI) ‘90USY “eIRepP Paje[dal 9y} oplaoid j0U S90p Y I9AdMOT] :SIOJR[NGSI [RUOIjRU AQ
oriqnd spewr pue S OUF AQ PIIONPUOD SBM ISIIIOXD SUI)SO) SSOIIS oPIM-NH 0107 VI oY) A Popessdns Isje] pue uoru )
ueodoIny oY) JO SYUR( [RIJUSD PUR SOIJLIOYINR AIOSIATOANS Jur( JO SOAI}RIUSSOIdOI I0TUS JO postdurod sem yoIgMm ‘siosiatodng
sunyueqg ueadoIns Jo 99))TmIMIO)) 9y 0} s1ojor gD (V) A1uoyiny sunjueq weodoiny o) AQ peounouUe st SINSOI 9SIIIXD
SNOLIRA JO S9IMSO[OSIP A7) SIsT] o[qe) oy [, "(VgH) Aioyiny Junjueqg ueadoanj wWodj s[Tejap aINso[osIp ele( T 9[qR],

9jeAlld @ ublasanog S0l Z0-510Z % ¥O-¥L02 (vg3) esioiexa Aouasedsues) apim-n3 5102 S102/LLYe
ajeAld g ublasenos €zl yO-€102 (vg3) esiolexe Buysa) ssays apiM-N3 1102 ¥102/01/92
jeAld g ublasenog v9 Z0-€10Z ® ¥O-TLOZ (vg3) esioiexe Aousiedsuel} epm-n3 €102 €10Z/ZL/I91
ublaianog 29 zO-Z10Z B ¥O-L10T (vg3) z10z @sio1exa [eyded N3 zLoz/oL/e0
ublelenog 59 €0-1102 (vg3) LL0T ostosexe [eyded N3 1L02/21/80
ojeAld g ublaienog 06 #0-010Z (vg3) esioiexe Bunse) ssans epim-N3 10T LLOZ/LO/SL
ubiaianog 16 10-0L0Z (sg30) esiolexe Bunss) sseus opim-n3 0102 01L02/L0/€2

8INS0JoSIP JIPaio Jo 8dAl  palanod Syueq Jo JequinN  8)ep uoljeulioju) alweu ainsojosia ajep ainsojosia

41



"SOOINOS BIRP O} SMOYS UWN[0D }SB[ O], "UOIIIS
uondroso(] ®ye(] oY) 99s ‘(Jpba7-s9younig ) sorX0o1d UOIIRULIOJUT JO SUOIUYSD doyloads oY) 10 -9)ep UOIjeAlssqo ue je sjutod
siseq ()0 @A0qe ST (AuruLior) o} 10adsel Yjm) pesrds puoq s AIUNOd oIng ® JU T 0} [enba SI YOIYM S[eLIeA AWIUND ® SI §I5LL)
"9)BD UOIJRAIISCO DR 9I0J9( SoN[RA A[IRp STIUOW-901} I9AO padeloAr (PUO( URULIDY) IeaA-()] 03 30adsol y3im) oidures o) ul
A13Unoo goes 10j puoq Ajumjenr 1eak-O1 uo (syurtod siseq ur) speards o) oIe spaLdG pUOL SIUIPLSIYLIY)() PUR SYUDTIUIPISIY
10} Aoreredos ‘sjueGe d19sowIOp A( P[OY AIJUNOD ® JO }OpP USIDISAOS [[RISAO oY} JO UOI)IOd YY) ST U0WLOJI1YSIWO(] “URe( )
JO AIjUnNoo dwoy 9y} Se ouwres o) SI aInsodxo Jo AIJUNO0D oY) 9I9YM SUOIRAIISCO 9} SOJ0UIP Sosoyjualed UI OI)SoWO(] “Yueq
oyrads ' Aq Py AIjUNos ® Ul 1gap [rejal [e)0} aY) Jo uolpiod oy St u01..0J)203ay (uworyoss uordiose(] vye(] a3 99s) [opou
INAV)D pIepuesjs v 10f Sumsnlpe 1oye ‘yueq oygmads ® Aq pey Aunod e Jo 1qap USIBISA0S [RJ0} Jo uorpiod oY) SI sniguol)
-logubrasvnog yueq oymads v AQ pEY AIJUNOD ® JO 1(OP USIOISA0S [R)0] o) JO uorptod oyy st uoipiogubraronog syurtod siseq
sojouop sd¢, "SUOISSOISOI UTRW O} UL POSIl SO[(RLIRA O} SISI[ O[(e} O], "So[qeLIeA UIeW JI0J SOIISIje)s ATewwng :g o[qe],

(8002) 'Ie 1o BYHOd BT 919 00'L 000 9v°0 000 0€0 |ebe7
(11L02) obeubiz g 1efep 919 00'L 000 €e’0 000 €10 Jspiog
}Jsenpde 919 6%'8 000 ¥l cT.L 069 souejsig
(L1L02) oBeubiz 3 1ehep 919 00'L 000 G20 000 Z00 Auojop
(11L02) obeubiz g 1ekep 919 00'L 000 9Z'0 000 /00 abenbueT
BAljoB 919 G6'0 000 ZLo €00 100 ssaid
wnuie|d 0as 919 0L9 0O 143 0 S siabisyy
|eloueuld NS 919 81L/8Z2 0 981 0 022 sayouelg
wealjsejeq 082 L 0 €e0 0 ZLo (sdqooy < peaids) Awwnp sisuD
wealjsejeq 082 €882 96- Gee vl $SC (sdq ul) spesids puog
|ebanig e ve8s Ll 60€l €86l ¥98l (sdq ul - sjuspiseyieyi0) uolpo4onsewoqg

|eBanig e 60Sy ¥8 L¥0l v.61L 168l (sdq ul- syuegjuspisay) uoipodonsswoq

vg3 16V 0000l O 8.0T €G.  v¥9l (sdq ur - opseswoq) uoipiodjiejay

vg3 L8 GO¥8 LEL- 6,21 02/ 0SLL  (sdq ur-opsewoq) seiguolodublaienos

vg3 €8 l0¥8 0 1821 616 96Tl (sdq ur - oysswo() uolpodqublaisanos

va3 60G'€l  0000L O 889 0 ¥4 (sdq ui) uoipodjieey

va3 89z'¢ce 0C¢.6 SG/- 89% 1€ L- (sdq ur) seiguoipioqubiaienos

vg3 89Z'¢cC GZ/6 0 99t 0 ozl (sdq ui) uooqubiaienos

80in0S suonenlesqO Xeyy Ul uoneireq PIS Ueipeyy ueepy se|qeLie)

42



Dependent Variable: SovereignPortion SovereignPortionBias
/ Il I v Y VI Vil VIl
Domestic 1,257 1, 257%% 1 127** 1,126%** 1,273** 1273 1 143** 1 143**
[10.430] [10.276] [9.363] [9.210] [10.511] [10.356] [9.437] [9.284]

Domestic x Crisis 1,093** 1,102*** 1,095** 1,101***
[3.755] [3.680] [3.753] [3.670]
Fixed Effects
Bank Yes Yes Yes Yes
ExpCountry x Time Yes Yes Yes Yes Yes Yes Yes Yes
Bank x Time Yes Yes Yes Yes
Clustering Bank Bank Bank Bank Bank Bank Bank Bank
Adj-R-sq 0.244 0236 0.264 0.256 0.243 0229 0262 0.249
N 23268 23268 23268 23268 23268 23268 23268 23268

Table 3: Sovereign debt reallocation across European banks during crisis. The
table summarizes the results of the equation (1) with dependent variables SovereignPortion
(I-IV) and SovereignPortionBias (V-VIII) estimated over a time period fully spanning the
Eurozone crisis on a biannual basis from early 2010 to mid-2015. SovereignPortion is the
portion of total sovereign debt of a country held by a specific bank. SovereignPortionBias
is the portion of total sovereign debt of a country held by a specific bank, after adjusting
for a standard CAPM model (see the Data Description section). Domestic is a dummy
variable equal to 1 only if the country of exposure is the same as the home country of the
bank. Crisis is a dummy variable which is equal to 1 only if a Euro country’s bond spread
(with respect to Germany) is above 400 basis points calculated as the average of daily bond
spreads over the 3-month period preceding the observation date. Sovereign bond holding
data come from various exercises of the European Banking Authority (EBA) and country
exposures are included for 30 members of the European Economic Area (EEA). Bond yields
for Crisis dummy are obtained from Datastream. Robust standard errors are clustered at
the bank-level and t-statistics are reported in brackets. xp < 0.1,% % p < 0.05, % x xp < 0.01.
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Dependent Variable:

Domestic

SovereignPortion

SovereignPortion

/ Il
1,227*** 1,125***
[10.186] [9.204]

I %
1,244*%* 1 141%**
[10.263] [9.278]

StressedBank x Crisis 291***  8b*** 291***  85***
[4.089] [3.162] [4.073] [3.089]
StressedBank x Crisis x Domestic 1,041*** 1,040***
[3.543] [3.532]
Fixed Effects
ExpCountry x Time Yes Yes Yes Yes
Bank x Time Yes Yes Yes Yes
Clustering Bank Bank Bank Bank
Adj-R-sq 0.241 0.256 0.234 0.249
N 23268 23268 23268 23268

Table 4: Sovereign debt reallocation across European banks during crisis: Stressed
Banks. The table summarizes the results of the equation (2) estimated over a time period
fully spanning the FEurozone crisis on a biannual basis from early 2010 to mid-2015. De-
pendent variables are SovereignPortion (I-11), which is the portion of total sovereign debt of
a country held by a specific bank, and SovereignPortionBias (I11I-IV), which is the portion
of total sovereign debt of a country held by a specific bank after adjusting for a standard
CAPM model (see the Data Description section). Domestic is a dummy variable equal to
1 only if the country of exposure is the same as the home country of the bank. Crisis is a
dummy variable which is equal to 1 only if a Euro country’s bond spread (with respect to
Germany) is above 400 basis points calculated as the average of daily bond spreads over the
3-month period preceding the observation date. StressedBank is a dummy variable indicat-
ing those observations in which the home country of the bank is considered to be “in crisis”
(400bps < spread). Sovereign bond holding data come from various exercises of the Euro-
pean Banking Authority (EBA) and country exposures are included for 30 members of the
European Economic Area (EEA). Bond yields for Crisis dummy are obtained from Datas-
tream. Robust standard errors are clustered at the bank-level and t-statistics are reported
in brackets. *p < 0.1,% % p < 0.05, % * *xp < 0.01.
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Dependent Variable: DomesticPortion

/ I I v
Crisis -89 -922*** -1,009***
[-0.333] [-3.609] [-3.623]

Crisis x ResidentBanks 1,667** 1,842 1,842*
[3.000] [3.375] [2.440]

Fixed Effects

Country Yes Yes Yes

Time Yes Yes

Creditor Yes Yes

Creditor x Time Yes Yes
Country x Time Yes
Clustering Country Country Country Country
R-sq 0.024 0.146 0.167 0.248
N 484 484 484 484

Table 5: Sovereign debt reallocation during crisis: Resident banks vs non-bank
residents. The table summarizes the results of the equation (3) with dependent variable
DomesticPortion (I-IV), which is the portion of the overall sovereign debt of a country held
by a particular domestic agent (either by resident banks or other private residents), estimated
over a time period fully spanning the Eurozone crisis on a quarterly basis from early 2010
to the mid-2015. ResidentBanks is a dummy variable equal to one only if the creditor is the
resident banks of the country. Crisis is a dummy variable which is equal to 1 only if a Euro
country’s bond spread (with respect to Germany) is above 400 basis points calculated as
the average of daily bond spreads over the 3-month period preceding the observation date.
Domestic sovereign holding data come from the dataset compiled from various national
sources by Merler and Pisani-Ferry (2012). Countries include Belgium, Finland, France,
Germany, Greece, Ireland, Italy, Netherlands, Portugal, Spain and United Kingdom. Bond
yields for Crisis dummy are obtained from Datastream. Robust standard errors are clustered
at the country-level and t-statistics are reported in brackets. xp < 0.1, % % p < 0.05, % % xp <
0.01.
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