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Abstract

We study whether a pre-existing link between bank and sov-
ereign credit risk biased euro area banks’ sovereign debt portfolio
choices during 2011Q4 and 2012Q1 — a period of exceptional in-
creases in their domestic sovereign bond holdings. We find that
banks whose creditworthiness is linked to that of the respective
sovereign tended to purchase higher amounts of domestic sov-
ereign bonds relative to their main assets if the CDS spreads on
domestic sovereign bonds were higher. Moreover, for elevated
sovereign CDS levels, banks whose creditworthiness is ex ante
more strongly positively correlated with that of the local sov-
ereign exhibit larger purchases of domestic government bonds.
These findings are consistent with ‘risk shifting’ behaviour, where
by investing in domestic government bonds banks earn the full,
high risk premium while the risk is largely borne by their creditors
as it materialises in states of the world where the banks are likely
to be insolvent anyway. As a result, domestic sovereign debt of-
fers ex ante higher returns to bank shareholders than alternative
ways to build up precautionary liquidity buffers or indeed to ex-
ecute carry trades, such as to invest in non-domestic government

bonds.

Keywords: bank-sovereign nexus, sovereign default
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Non-technical Summary

"At this point the bankers can tell themselves: officially
these assets are safe, and if not, then we will be bankrupt
anyway, so why not borrow more and invest more to earn
even greater profits in the likely event that all the worriers
are wrong.[...] We have seen such a process unfolding |[...]
for sovereign debt in the euro zone." Myerson (2014)

During the euro area sovereign debt crisis of 2011/2012, yields on
sovereign bonds issued in vulnerable countries rose dramatically. For
euro area banks this development offered a potentially profitable invest-
ment opportunity: they could obtain low-cost short-term funding from
the central bank and acquire high-yielding sovereign bonds issued in
vulnerable countries - an investment strategy dubbed the "carry trade
in peripheral bonds". While this possibility was in principle open to
all euro area banks, in fact only banks in vulnerable countries pursued
it. Importantly, these banks acquired bonds issued by their domestic
governments.

This paper argues that the "home bias" in sovereign bond purchases
during the sovereign debt crisis resulted from the fact that domestic
banks priced the credit risk embedded in vulnerable government bonds
differently than their non-domestic peers. This differentiated pricing,
in turn, originated from the existence of a sovereign-bank nexus, i.e. a
close relationship between the creditworthiness of the bank and that of
its respective government.

Non-domestic banks tended to regard the higher yields during the
crisis on sovereign bonds issued in vulnerable countries as reflecting an
increase in the corresponding riskiness of the bonds. In risk-adjusted
terms, which is the relevant perspective for portfolio allocation decisions,
the return from the carry trade in peripheral bonds was, therefore, very
low for them, if positive at all. By contrast, for domestic banks and
in the presence of a sovereign-bank nexus, the credit risk on sovereign
bonds materialises in states of the world in which they would very likely
be insolvent anyway. This can be the case, for instance, because the
banks have already lent to the sovereign directly or because they are
both heavily exposed to the state of the domestic economy. Moreover,
sovereigns serve as the ultimate backstops in a domestic banking crisis,
providing deposit insurance and capital injections to contain systemic
risk. A sovereign’s inability to play this role would most likely lead to
an implosion of the domestic banking system.
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Regardless of the precise reasons for which a sovereign-bank nexus
was present during this episode, its existence resulted in domestic banks
not fully pricing in their sovereign’s credit risk when making portfolio
allocation decisions. This is because as the credit losses arise in a situ-
ation where the banks are anyway insolvent, they are effectively partly
borne by the banks’ creditors. The banks’ shareholders, however, earn
the full credit premium in all the states of the world where the sovereign
does not default. Using a simple theoretical model, therefore, this pa-
per illustrates that incentives to invest in domestic sovereign debt are
stronger when, first, the probability of default of the domestic sovereign
is higher and, second, the bank-sovereign nexus is stronger. In the first
case the credit risk premium that can be earned is larger, while, in the
second, a greater portion of credit risk is shifted to bank creditors.

The main part of this paper tests the empirical validity of this hy-
pothesis using data on individual euro area banks’ purchases of domestic
sovereign bonds. Our empirical analysis focusses in particular on the last
quarter of 2011 and the first quarter of 2012, when two longer-term refi-
nancing operations with a maturity of three years were announced and
conducted by the ECB. In this period larger domestic sovereign bond
purchases were made by banks whose creditworthiness correlates more
strongly with the one of the domestic sovereign (measured by respective
CDS spreads) and for sovereign bonds with higher CDS spreads. This
finding continues to hold when taking into account an array of other fac-
tors that are likely to influence banks’ decisions to acquire government
bonds. This incentive mechanism is, however, not relevant on average
over the entire sample considered (spanning 2008 Q1 to 2015 Q2), as it
requires the coexistence of non-trivial levels of sovereign credit risk and
a material intensity of the bank-sovereign nexus in order to surface. In
the presence of these conditions, domestic sovereign debt offers ex ante
higher returns to bank shareholders than alternative ways to build up
precautionary liquidity buffers or indeed to execute carry trades, such
as to invest in non-domestic government bonds.

According to the analysis presented in this paper, the existence of a
sovereign-bank nexus results in an incomplete internalisation of credit
risk for domestic sovereigns that, in turn, leads to home bias in sovereign
bond purchases. To the extent that this reinforces the sovereign-bank
nexus, policy should aim to tilt banks’ risk-return calculus so that do-
mestic sovereign bond credit risk is taken into account more fully. By
weakening the bank-sovereign nexus, policy initiatives already underway
under the Banking Union agenda should contribute in this direction.
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1 Introduction

The financial crisis that has beleaguered the world economy since 2008
has had a distinct effect on euro area monetary financial institutions’
(MFIs)! holdings of government debt. Shortly after the initial shock
of the collapse of Lehman Brothers in October 2008, euro area banks
started buying sizeable amounts of euro area government debt (see Chart
1). This development was reflecting ‘flight to safety’ behaviour, as a
range of other financial assets had proved to be much riskier than previ-
ously perceived. In this initial stage, the discrimination between domes-
tic government bonds and those issued by other euro area governments
was not absolute, as banks were acquiring both types of debt.
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Chart 1: Purchases of euro area government bonds by euro area banks
(12-month flows in EUR bn)

With the onset of the euro area sovereign debt crisis, however, this
changed in a dramatic way. Banks started to only acquire domestic
government bonds, shedding those issued by other euro area sovereigns.
Importantly, while banks in both vulnerable? and less vulnerable euro

!The terms MFIs and banks are used interchangeably in this paper.

2Throughout this paper the term ‘vulnerable countries’ refers to Ireland, Greece,
Spain, Italy, Cyprus, Portugal and Slovenia, while the term ‘less-vulnerable countries’
refers to the remaining euro area countries.
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area countries were engaged in this type of activity, the magnitude of
purchases by the banks in vulnerable countries was much higher.® In-
deed, there is a correlation between the expansion of domestic sovereign
bond portfolios by banks at the height of the sovereign debt crisis and
sovereign credit risk, as measured by sovereign CDS spreads (Chart 2).
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Chart 2: Change in the stock of domestic sovereign
bonds held by MFIs (between Nov-2011 and
July-2012, in p.p., y-axis) and sovereign CDS spreads
(average in Nov-2011, in b.p., x-axis)

This paper aims to explain the re-emergence of home bias in the
acquisition of sovereign bonds by euro area banks during the sovereign
debt crisis. A crucial element in the proposed explanation is the fact
that, during this episode, the creditworthiness of some euro area banks
became intertwined with that of their respective sovereign. A large and
expanding body of literature looks at the reasons for the emergence of
this correlation between bank and sovereign creditworthiness, labelled
the bank-sovereign nexus. In this paper, instead, the focus is narrowed
down to a specific question: how the presence of a bank-sovereign nexus,
affects banks’ sovereign bond portfolio choices.

3The relevance of this activity is put into perspective in Chart Al in the annex,
which shows the sizeable increase of the share of domestic government bonds on the
balance sheets of banks during the sovereign debt crisis, particularly in vulnerable
euro area countries.
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To help motivate the empirical analysis that is the main contribution
of this paper, we illustrate in a simple theoretical model how the exis-
tence of a bank-sovereign nexus tilts the risk-return calculus of banks in
favour of domestic sovereign bonds. The home bias arises as bank share-
holders earn the credit risk premium on domestic sovereign debt while
the underlying credit risk materialises in states of the world in which
the bank has a significant chance of being insolvent anyway. A portion
of sovereign credit risk is, therefore, shifted to bank creditors and not
internalised in the bank’s portfolio allocation decision. The model sug-
gests that incentives to invest in domestic sovereign debt are stronger
when, first, the probability of default of the domestic sovereign is higher
and, second, the bank-sovereign nexus is stronger. In the first case the
credit risk premium that can be collected is larger while, in the second,
a greater portion of credit risk is shifted to bank creditors.

The main part of this paper tests the predictions of the simple theo-
retical model empirically using a novel bank-level dataset. We focus, in
particular, on the period when two longer-term refinancing operations
with a maturity of three years were introduced by the ECB. In this pe-
riod banks stepped up their acquisitions of domestic government bonds
in a context of elevated pricing of sovereign credit risk for issuers in vul-
nerable euro area countries. Panel regressions based on individual bank
data reveal that the incentive mechanism described above is a significant
determinant of domestic sovereign bond purchases during this episode.
The empirical analysis also shows, however, that this mechanism is not
relevant on average over the entire sample considered (spanning 2008 Q1
to 2015 QQ2), as it requires the coexistence of non-trivial levels of sov-
ereign credit risk and a material intensity of the bank-sovereign nexus
to become relevant.

In the next section we place our paper in the context of the related
literature before introducing our simple theoretical framework in section
3. Subsequently, we outline our empirical strategy and describe the
data sources in section 4. Section 5 presents the results of our empirical
analysis, while section 6 concludes.

2 Literature review

The recent literature on sovereign credit risk and domestic bank fragility
can be grouped into three strands.

A first strand identifies three channels that give rise to a co-movement
of bank and sovereign credit risk premia. First, domestic banks lend to
their sovereign. The value of banks’ claims on the sovereign diminishes
whenever the creditworthiness of the domestic government deteriorates,
linking the market prices of bank and sovereign credit risk. Such di-
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rect exposures are studied in Bolton and Jeanne (2011), Gennaioli et al.
(2014) and Cooper and Nikolov (2013). Second, national financial safety
nets transmit risk from banks to sovereigns as bank bailouts and guar-
antees on bank liabilities weaken sovereign creditworthiness (in Attinasi
et al (2010), Ejsing and Lemke (2011), Gerlach et al. (2010), Dieckmann
and Plank (2012) and Kallestrup et al (2013)) and vice-versa, from the
sovereign to banks, as a weakened sovereign creditworthiness undermines
the value of the ultimate fiscal backstops for bank solvency (e.g. Cooper
and Nikolov (2013)). Third, banks and sovereigns are exposed to com-
mon factors. The strength of the balance sheet of both depends on the
state of the local economy.

The second strand of literature aims to explain the purchases of do-
mestic sovereign bonds by banks located in euro area countries under
stress. Two competing explanations for the home bias in sovereign debt
can be identified: financial repression by governments or risk shifting
strategies of domestic banks. Financial repression refers to government
policies or practices intended to confer benefits to the government as a
borrower at the expense of the lender.* Among the proponents of the
financial repression hypothesis is Uhlig (2014), who argues that super-
visory rules induce banks in countries with weak fiscal fundamentals to
purchase domestic bonds and refinance these via repos with a multilat-
eral central bank. Becker and Ivashina (2014) find evidence that direct
government ownership as well as influence via banks’ boards of directors
are channels used to exercise financial repression. Similarly, Horvath et
al. (2015) report evidence that home bias in government bond purchases
is higher for banks owned by risky sovereigns. Acharya and Rajan (2013)
argue that myopic governments might repress their domestic lenders to
hold large amounts of domestic sovereign debt so as to secure access to
external financing. In their model, large holdings of domestic sovereign
bonds by the local banking sector make a sovereign default very costly
for the government. Therefore, financial repression serves to both chan-
nel domestic savings to the sovereign and to reassure foreign creditors
that the government is willing to pay back its outstanding debt.’

The risk shifting hypothesis, instead, maintains that bank purchases
of government debt are motivated by the aim to maximise expected re-

4Becker and Ivashina (2014) trace the origins of the term "financial repression"
to Shaw (1973) and McKinnon (1973).

’ A very similar argument is put forward by Broner et al (2014). They argue that
the expected returns on sovereign debt are higher for domestic creditors at times of
fiscal stress because sovereigns are less likely to default on them. Thus, the share of
sovereign debt absorbed by domestic agents increases when sovereign credit risk is
higher — however, contrary to Acharya and Rajan’s (2013) conclusion — without any
financial repression.
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turns for bank shareholders, i.e. is a voluntary, optimal portfolio choice
rather than an investment imposed by government action. Because of
limited liability, the pay-off structure of bank portfolio decisions is asym-
metric for bank shareholders in the sense that the downside is capped
by their participation in the capital of the bank, while the upside it not
restricted. Accordingly, risk can be shifted from bank shareholders to
bank creditors.® Consistent with this view, Horvath et al. (2015) find
that home bias in sovereign bond purchases is greater if bank corporate
governance regimes are more shareholder-friendly. Risk shifting by un-
dercapitalised banks is among the driving factors of domestic sovereign
bond purchases in Acharya and Steffen (2015). They focus on banks’
incentives to fund long-term bonds issued by euro area sovereigns under
stress via short-term unsecured funding and earn the carry spread. In ad-
dition to risk shifting, their empirical analysis identifies regulatory capi-
tal arbitrage and the availability of Eurosystem funding in full allotment
mode as factors that induce banks to engage in carry trades. Crosignani
(2015) emphasises the interrelationship between the tendency of under-
capitalised banks to invest in assets whose returns materialise in good
states of the world — like domestic sovereign debt — and the willingness
of governments to recapitalise banks. Sovereigns with difficult access to
financial markets might be unwilling to recapitalise weak (but still sol-
vent) domestic banks so that the latter will continue to act as buyers of
last resort of government debt, which they would be less inclined to do
if they were well capitalised. In principle risk shifting could also involve
the purchase of government bonds issued by other (non-domestic) risky
sovereign issuers. Farhi and Tirole (2015) show, however, that as long
as bank balance sheet and fiscal shocks within one country are at least
slightly positively correlated and fiscal shocks across countries are not
perfectly correlated, risk shifting will concentrate entirely on domestic
sovereign bonds.

The third strand of literature studies the impact of domestic sov-
ereign bond purchases on the supply of credit to the non-financial private
sector. Broner et al. (2014) argue that purchases of domestic sovereign
bonds crowd out bank credit to the private sector because domestic
banks find it difficult to obtain credit from abroad at times of sovereign
stress while they in addition absorb a larger share of sovereign issuances.
In this case, the private and public sector compete for the same, limited,
pool of savings. Popov and van Horen (2013) find evidence that banks
exposed to stressed euro area sovereign bonds increased lending in the

6The classic risk-shifting or asset substitution problem was first studied in Jensen
and Meckling (1976). They show that shareholders of a firm can transfer wealth from
its debtors by engaging in risky projects.
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syndicated loan market much less compared to non-exposed banks, sug-
gesting a negative impact on credit supply. Becker and Ivashina (2014)
document a contraction of bank credit related to the expansion of do-
mestic sovereign debt held by lenders. Finally, Altavilla et al. (2015)
find that an increase in sovereign credit risk, owing to the exposures of
lenders to government debt, has an economically and statistically signif-
icant effect on their lending to the private sector in stressed euro area
countries.

In this paper the existence of a bank-sovereign nexus - as identified
in the first strand of literature - is taken as the starting point for the
analysis. The precise reasons that may have led to the development
of this nexus are not important for the analysis. The conclusions hold
regardless of whether the original cause of the nexus was bank exposure
to the sovereign - induced by financial repression or by risk shifting -
or any of the other plausible reasons previously cited. Our analysis
contributes to the second strand of the literature by postulating and
empirically confirming using a novel bank-level dataset that once a bank-
sovereign nexus has developed, it generates economic incentives for home
bias in government bond purchases by banks. This implies that if the
creditworthiness of banks and the sovereign are somehow intertwined,
home bias emerges as an optimising economic choice. While, therefore,
the analysis presented in this paper does not rule out that the “original
sin” giving rise to the bank-sovereign nexus may have been financial
repression, it argues that a potent self-feeding mechanism rooted in risk
shifting induces banks to expand their exposures vis-a-vis the domesic
government further as soon as sovereign credit risk increases.

3 A simple model

We use a very simple model to illustrate how the presence of a bank-
sovereign nexus affects banks’ pricing of domestic sovereign bonds. This
illustration is intended to motivate the main contribution of our paper,
which is the empirical validation provided in the next sections that the
purchases of domestic sovereign bonds by euro area banks during the
final quarter of 2011 and the first quarter of 2012 to a large extent
reflect risk shifting considerations.

We consider two countries and two banks headquartered in each of
the countries. Sovereigns issue zero-coupon bonds with a face value of
1. They do not honor their obligations in all states of the world. For
simplicity, we assume that the haircut in case of sovereign default is
100%. Banks are leveraged and subject to limited liability. In the case
of bankruptcy, bank assets are transferred to bank creditors (i.e. bank
shareholders are wiped out).
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Let D] = {0,1} be a variable equal to 1 if default occurs. The
subscript k = {s, b} denotes either a sovereign (k = s) or a bank (k = b);
the superscript j = {x,y} denotes the country - x or y. Domestic bank
and sovereign defaults are assumed to be correlated. As discussed in
section 2, there are several rationales for this assumption.” By contrast,
the default of the foreign sovereign is assumed to effectively have no
bearing on the probability of default of the bank.® We, therefore, posit
that the probability of a bank default has the following form:

Pr(D] =1) = o/ ++' Pr(DI = 1) (1)

Here 47 captures the strength of the sovereign-bank nexus, while the
idiosyncratic component in bank credit risk is reflected in o/. To simplify
the notation let the unconditional probability of default of sovereign j
(Pr(D? = 1)) be equal to /. (1) implies that the probability of the bank
being solvent is:

Pr(Di =0)=1-Pr(Di =1)=1—o —4/di 2)

We denote the risk-free rate with r and assume that there are risk-
neutral, non-leveraged investors who purchase sovereign and bank bonds
in competitive markets. The assumption implies that in equilibrium the
expected returns of the two sovereign bonds will equal r:

1+7r="Pr(D)=0)(1+4), for j = {x,y} (3)

where 4/ denotes the yield on sovereign bonds issued by country j.
From the perspective of bank shareholders in country z, the expected
return from investing in sovereign bonds issued in country j = {z,y} is
denoted by Rg;. For the bank shareholder to receive the payout from
the investment in a bond, the bank needs to still be solvent as otherwise
bank shareholders are wiped out. Moreover the sovereign issuer of the

"To recall, first, domestic banks may have lent to their sovereigns. Second, sov-
ereigns are the ultimate backstops in a domestic banking crisis, providing deposit
insurance and capital injections to contain systemic risk. And third, the strength of
the balance sheet of both the domestic banks and the sovereign depends on the state
of the local economy.

8The possibility that the probability of default of one sovereign is correlated to
that of another one implies that a correlation of domestic bank and sovereign defaults
may also introduce some correlation beetwen the bank and a non-dometic sovereign.
Farhi and Tirole (2015) have shown, however, that as long as the correlation of fiscal
shocks across sovereigns is not perfect, risk shifting into domestic sovereign bonds
dominates. In view of this and for presentational simplicity, we abstract from the
possibility that a default of a non-domestic sovereign affects the probability of default
of the bank.
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bond itself must not have defaulted. Therefore, the expected returns
are:

R% =Pr(Df =0N D} =0)(1+4) (4)

This expression can be equivalently written as:

R, = Pr(Di = 0|D] = 0) Pr(D] = 0)(1 + i) (5)
which, using (3), simplifies to:

RY, = Pr(Df =0|D] =0)(1+7) (6)

If the bond invested in has been issued by the domestic sovereign,
then conditioning on the sovereign being solvent (D? = 0) implies through
(1) and (2) that the expected return is:

RE, = (1—a”)(1+7) (7)

It is important to note that the expression capturing the conditional
probability of the bank being solvent only contains a term for the idio-
syncratic bank risk («®) but not for spillover of domestic sovereign risk
(")

By contrast, if the bond invested in has been issued by the foreign
sovereign, then conditioning on that sovereign being solvent (DY = 0)
has no bearing on the solvency of the bank, which according to (1) is
only linked to the probability of default of the domestic sovereign. In
this case the expected return is therefore:

RYy = (1 —a® =) (1 +7) (8)

While for the risk-neutral outside investors the two sovereign bonds
generate the same expected return given the prevailing market prices,
from the perspective of bank shareholders, investment in domestic gov-
ernment bonds promises a higher expected return, with the return dif-
ferential being equal to:

The differential is positive for 4* > 0 and d? > 0.It also increases in
both v* and d?. Essentially, bank shareholders earn the full domestic
sovereign default risk premium, while a large part of the default risk
is borne by bank creditors and not internalised. The expression y*d;
captures the '"neglected" portion of domestic sovereign credit risk. A
higher probability of domestic sovereign default - a higher d? - tilts the
risk-return calculus in favour of domestic debt because banks can collect
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a higher risk premium. Similarly, a stronger bank-sovereign nexus -
reflected in a high 77 - leads to stronger incentives to invest in domestic
sovereign debt because a larger fraction of the default risk can be shifted
to bank creditors.”

4 Empirical strategy

The crucial prediction emerging from the preceding theoretical analysis
is that banks face incentives to invest in domestic sovereign debt when
their own default probability is strongly linked to that of the domestic
sovereign and the probability of default of their respective sovereign is
higher. In this section we set out our strategy for empirically testing
this prediction.

To transpose the theoretical prediction to one that is testable we need
to map the strength of the incentives to invest in domestic sovereign debt
- a concept that is not observable - to a measurable bank behaviour. In
the empirical analysis we focus on observed bank purchases of domestic
government bonds. The tested hypotheses thus are that: (i) conditional
on a strong bank-sovereign nexus banks acquire more domestic govern-
ment bonds the riskier the sovereign issuer is and, (ii) conditional on
high domestic sovereign credit risk, domestic sovereign bond purchases
increase the stronger the bank-sovereign nexus is. There is a large body
of literature that highlights that banks hold sovereign bonds for reasons
other than their expected pecuniary returns. For instance, Gennaioli
et al. (2014) maintain that banks hold government bonds as a buffer
against the materialisation of liquidity shocks, in the spirit of Holm-
strom and Tirole (1993). Other authors, such as Bonner (2015) and
Popov and van Horen (2013) highlight the relevance of the preferential
treatment of government bonds in bank capital and liquidity regulation
as a driver for holding government bonds. These explanations are not
necessarily mutually exclusive and in the testing of our hypothesis we,
therefore, need to control for these motivations.

To test the hypotheses we exploit the cross-sectional variation in the
extent to which a bank’s solvency is linked to that of their respective sov-
ereign using bank-level data. For bank purchases of domestic sovereign
bonds and other bank balance sheet information, we use a confidential
dataset of selected balance sheet indicators for a sample of individual
monetary financial institutions (MFIs), collected for the compilation of

9Tf the increased risk faced by creditors would be appropriately recognised by
them and fully priced in banks’ cost of funding then no net benefit would accrue
for bank shareholders. In practice, however, this risk is unlikely to be fully priced
in, owing, for instance, to deposit insurance which reduces the sensitivity of deposit
funding costs to banks’ risk profile (Demirguc-Kunt and Huizinga (2004)).
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the aggregate monetary statistics. The MFIs included in the dataset
account for approximately 70% of total outstanding amounts of main
assets of euro area MFIs. The data is available at a monthly frequency
starting in June 2007.

In addition, testing the theoretical prediction requires a measure of
the strength of the nexus between each bank and the respective sov-
ereign, which is not directly observable. The first step in our empir-
ical strategy is, therefore, to construct such a measure. We employ
5-year Credit Default Swap (CDS) spreads for the banks in our sample
and the respective sovereigns, obtained from Datastream, Reuters and
Bloomberg.! CDS spreads are a market price for the insurance pre-
mium against default of a debtor. They, therefore, embody the market
evaluation of the debtor’s probability of default and the associated loss
given default. We construct a measure for 7, (the correlation between
an individual bank i’s default probability and the probability of default
of the respective sovereign) by calculating rolling correlations between
each bank’s CDS spread and the CDS spread of the respective sovereign
over a backward-looking twelve-month window.!! In keeping with this
approach, we use the CDS spread on each sovereign to measure its prob-
ability of default (dy).'> In the empirical analysis the sovereign CDS
spread is used in demeaned form (across time and countries).

The proxy used for «y, represents a faithful mapping of our theoretical
analysis to the empirical domain. This, however, comes at a cost as the
proxy requires the use of quoted CDS spreads. These are only available
for a sub-set of the banks included in our sample, thereby reducing our

10Tn cases where an entity in our sample is part of an international banking group,
the domestic jurisdiction is the one where this entity is located and not that of its
parent. As CDS are not typically observed for such sub-group entities, the CDS of
the parent group is used. This is consistent with the logic of the theoretical model,
as in such cases the capital backstop is primarily provided by the parent.

'This correlation should be a good measure for 7, to the extent that the loss
given default of both the bank and the sovereign does not contribute significantly
to the variability in the respective CDS spread. Indeed, it is common practice in
the literature to assume a constant loss given default (or, equivalently, recovery rate)
when extracting estimates of probabilities of default from CDS, see, for instance,
Radev (2013) and Lucas et al. (2013). Moreover, the linear relationship between the
CDS spread and the probability of default that is implied by this calculation is a
good approximation only for non-distressed debtors (Radev (2013)). Partly for this
reason, we have excluded selected distressed banks and countries (Greece, Cyprus)
from our analysis.

2The assumption made in section 3 of a 100% loss given sovereign default (or
0% recovery rate) simplifies the interpretation of the CDS spread as a market-based
evaluation of ds. Strictly speaking, however, to derive an accurate market-based
measure of the probability of default from CDS spreads would require implementing
the procedure described in O’Kane (2008).
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cross-section to 120 banks.
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Chart 3: The strength of bank ¢’s nexus with its respective
sovereign multiplied by the sovereign CDS spread

(p; = 74dsi)

As shown in equation (9), the product of each bank’s nexus with
its respective sovereign and the probability of sovereign default linearly
increases the ex ante return differential in favour of domestic bonds.
Therefore, we use p; - the interaction between 7, and the CDS spread
of the respective sovereign (p, = v,ds;) - to capture euro area banks’
incentives for risk-shifting via investments in domestic sovereign bonds.
Chart 3 depicts the evolution of p,. Its cross-sectional distribution shifts
up only gradually until mid-2011: the median p; in June 2011 roughly
corresponds to the one observed at the start of the period shown in the
chart. During the final two quarters of 2011, however, the median value
quadruples.!® Charts A3 and A4 in the annex reveal that this surge
reflects increases in both components of p;,. First, the bank-sovereign
nexus (;) intensifies for the vast majority of euro area banks, reflected
in a marked increase of the median 7, accompanied by a compression

BFrom 0.5 in June to 2.07 in December 2011.
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of the inter-quartile range surrounding it (see Chart A3). Second, the
sovereign credit risk as measured by CDS spreads on bonds issued by
euro area governments peaks (see Chart A4).

We are in particular interested in understanding to what extent the
marked acquisition of domestic sovereign bonds by euro area banks in
the period following the introduction of the 3-year longer-term refinanc-
ing operations by the ECB (labelled VLTROs) in December 2011 and
until the de-escalation of the sovereign debt crisis in July 2012 can be
explained by risk-shifting via investment in domestic sovereign bonds.
These purchases increased euro area banks’ holdings of domestic gov-
ernment bonds by 21%. The same episode has been studied by Acharya
and Steffen (2015) and Horvath et al. (2015) among others.

Having specified measures for p, and defined the main period under
investigation, we proceed in estimating panel equations of the following

type:

By = o +t + B1p; + BapydummyV LT RO + I'X;; + €4 (10)

where B;; denotes purchases of domestic government bonds by bank ¢
in quarter ¢.!* B;; measures changes in holdings of domestic government
bonds on the basis of transactions only. Thus, pure valuation effects that
can change the reported amount of government bonds held do not not af-
fect our results. To control for unobservable time-invariant bank-specific
factors that can affect banks’ decisions to purchase domestic sovereign
debt, (10) includes bank fixed effects («;). In addition, (10) includes a
set of time dummies (¢) to account for aggregate shocks. As previously
defined, p,; is the product of the strength of bank ¢’s nexus with its re-
spective sovereign (,;) and the demeaned CDS spread of the respective
sovereign (dg;;). The time window over which +,, is calculated precedes
the period of the purchases to avoid reverse causality that would arise
if a contemporaneous window was chosen.!” To separately identify the
period we are primarily interested in, we include in addition an interac-
tion term of p;, and a dummy variable dummyV LT RO that is equal to

14To reduce excessive volatility in the observations of the dependent variable, we
convert the data to quarterly frequency.

15Using a contemporary window is problematic because the increase of banks’
direct exposure vis-a-vis their domestic sovereign in general strengthens the bank-
sovereign nexus (see the literature cited in section 2). The estimated regression coef-
ficient would therefore be biased upwards and include the causal effect of a stronger
nexus on banks’ purchases of domestic debt and the feedback effect of increased ex-
posure to the sovereign on the strength of the bank-sovereign nexus. Given that our
dependent variable is the flow of government bond purchases, which is not a very
persistent variable, the use of a lagged window for the calculation of v, should address
any endogeneity issues.
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1 in the final quarter of 2011 and the first quarter of 2012, i.e. in the
period when the two VLTROs were announced and settled. Finally, X,
denotes a vector of bank and country-specific controls intended to cap-
ture the additional motivations for holding government bonds referred
to above. Both B;; and the bank-specific controls included in X;; are
defined as ratios to each bank’s main assets. We scale by main assets
because we are interested in studying changes in banks’ portfolio com-
position, rather than a change in domestic government bond holdings
that is proportional to an overall change in the size of the bank.!® Ta-
bles A1 and A2 in the annex present summary statistics and pair-wise
correlations of our explanatory variables.!”

5 Empirical results

We estimate regressions of the type given by equation (10), using panel
fixed effects for a sample covering the period 2008 Q1 to 2015 Q2. Table
1 presents a first set of results, focusing exclusively on our main variable
of interest — p;, — and its components — v,, and dg;. The interaction term
of p,; and dummyV LT RO is statistically significant (see column (1)),
confirming the prediction of the simple model presented in Section 3 for
the period of the two VLTROs.'®: ' The coefficient on p;, on its own,

16The approach of scaling bank-specific variables by a measure of bank size is
standard in empirical banking analysis. For example, Cornett et al. (2011) study
how banks manage their holdings of liquid assets, the adjustment of bank lending
on the balance sheet and total credit origination using dependent and explanatory
variables scaled by total assets.

17Greece and Cyprus have been excluded from the analysis to minimize the im-
pact of the voluntary private sector involvment in the context of the Greek EU-IMF
programme (i.e. the haircut on Greek sovereign bonds held by the private sector) on
our analysis.

18 All p-values reported in the paper are based on cluster-robust standard errors.
Since our analysis includes explanatory variables that do not vary within a country,
the clustering is at the country level, as suggested in Bertrand et al. (2004). The
results do not change if instead the standard errors allow for clustering only at the
level of individual banks.

9To check the robustness of the result we also use two additional definitions of
the VLTRO dummy. First, we set it equal to one in 2012Q2 in addition to 2011Q4
and 2012Q1. The interaction term with this redefined dummy remains significant
and the remaining results do not change. Second, we set the dummy equal to one
2012 Q2 and Q3 in addition to 2011Q4 and 2012Q1. In this case, the interaction
term becomes insignificant. Further cross-checks reveal that the strongest relation
between p,, and the net purchases of domestic sovereign bonds is observed for the
time period surrounding the settlement of the two credit operations with a maturity
of 3 years (in the first quarter of 2012, as the first VLTRO was settled in January,
and the second in March 2012). Redefining the VLTRO dummy - so as to include
additional quarters after the actual settlement of the VLTROs - waters down the
effect.
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which captures the average effect over the entire sample period turns
out, however, not to be significant. The risk-shifting mechanism likely
requires the coexistence of non-trivial levels of sovereign credit risk and a
material intensity of the bank-sovereign nexus to become relevant. Such
conditions prevailed in the period in which the VLTROs were announced
and settled (see Chart 3 and Charts A3 and A4 in the annex).

To allow for the possibility that a sovereign risk shock or a change in
the strength of the bank-sovereign nexus can affect bank portfolio choice
directly, over and above their interaction, column (2) reports the results
of a specification where the two variables are also included separately.
Importantly, the coeflicient on the interaction term of p;, and the VLTRO
period dummy retains its significance and size in this specification. At
the same time, the coefficient on the sovereign CDS is also significant
and has a negative sign. This finding indicates that the relationship
between sovereign credit risk premia and bank purchases of domestic
sovereign bonds depends on the strength of banks’ nexus with their
sovereign. In the absence of a bank-sovereign nexus (i.e. when 7, -
and therefore p,, - is close to zero) banks scale down their domestic
sovereign bond portfolios when sovereign credit risk premia increase, as
the increased risk is internalised by the bank. For higher levels of the
bank-sovereign nexus, however, less of the increased domestic sovereign
risk is internalised and the attractiveness of the higher nominal yield
eventually dominates, thereby leading to higher purchases of domestic
sovereign bonds.

Indeed, for a nexus equal to the cross-sectional median during the
VLTRO period, a 1 pp increase in sovereign CDS leads to purchases
of domestic sovereign bonds relative to main assets of 0.034 percent
per quarter.? A CDS increase in the order of magnitude of 3.5 pp —
corresponding to the difference between German and Italian sovereign
CDS spreads in that period — implies additional purchases of domestic
sovereign bonds of 0.12 percent of main assets per quarter. Bearing
in mind that on average such purchases amounted to 0.23 percent of
main assets, the size of the coefficient is economically meaningful. In
a similar vein, a strengthening of the bank-sovereign nexus during the
VLTRO period is accompanied by an expansion of banks’ portfolios of
domestic sovereign bonds. While the impact of v;, is negligible for CDS

20Recalling that p; is the product of v, and d;, specification 2 presented in Table
1 implies that the relation between sovereign CDS and domestic sovereign bond
purchases during the VLTRO period has the following form: gT]in_VLTRO:l =
0.007v,40.0697,—0.036 = 0.076,—0.036. The cross-sectional median of v, during the
VLTRO period is 0.9272 (see Table A1l in the annex). Therefore, gTEZ ld viTRO=1 =
0.034.
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Fixed effects estimation (1) (2) (3)
Dependent Variable: B, B, B;
pi (lag) -0.021 0.007 0.030
(0.153) (0.590) (0.148)
piflag)*dummyVLTRO 0.062***  0.069***
(0.008) (0.004)
Vi (lag) -0.025 -0.026
(0.666) (0.671)
d, (lag) -0.036** -0.028**
(0.013) (0.040)
Constant 0.189* 0.193 0.199*
(0.092) (0.102) (0.098)
Observations 2,760 2,760 2,760
R-squared 0.030 0.031 0.029
Number of banks 120 120 120
Time dummies yes yes yes

Notes: Cluster-robust p-values are reported in parentheses; *, ** and *** denote
significance at 10%, 5% and 1% levels, repectively

Table 1: Baseline specification

B denotes purchases of domestic government bonds divided by main assets. 0; is the product of
the strength of each bank’s nexus with its respective sovereign (7,) and the CDS spread of the
respective sovereign (d&) ’dummyVLTRO’ is a dummy variable equal to 1 in the 2011Q4 and
2012Q1.
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levels close to the cross-sectional mean in our sample,?! this no longer
holds for banks located in countries under stress. An increase in the
nexus of one standard deviation (0.21 see lower panel of Table Al in
annex), corresponds to additional purchases of domestic sovereign bonds
in the order of magnitude of 0.18 percent of bank main assets within one
quarter for a bank located in Spain, 0.20 in Italy and 0.80 in Portugal.??

The findings in column (2) suggest that the drivers of the observed
purchases of domestic government bonds in the VLTRO period are con-
sistent with the prediction of the simple theoretical framework presented
in section 3, thereby supporting the risk shifting hypothesis. At the same
time, column (3) reports the results of estimating the same specification
as in column (2) but without the interaction term of p; and the VL-
TRO period dummy. On average during the sample period considered,
this mechanism was not a significant driver of domestic sovereign bond
purchases. In view of this, we conduct several robustness checks of our
result for the VLTRO period, before turning to the question of why the
results in this period may differ from those obtained for the entire sample
period.

5.1 Robustness analysis

As a first check we estimate the same model using OLS and a set of
time and country dummies instead of bank fixed effects. Fixed effects
panel estimations rely on the time variability of explanatory variables.
The significance of factors that differ across cross-sectional units but
remain rather stable over time is absorbed by the bank fixed effects. By
contrast, OLS allows us to identify the impact of variables that vary less
strongly over time at the expense of potential omitted variable bias due
to unobserved bank-specific characteristics. This outcome is presented
in the annex; the results remain by and large unchanged (see Table A3
in the annex).

Subsequently, we check whether the findings remain valid when ad-
ditional control variables are included. We start with the specification
presented in column (2) of Table 1 and sequentially add controls. The

21Recall that the CDS spreads on domestic sovereign bonds are included in de-
meaned form, therefore the variable d,; equals zero whenever the sovereign CDS are
at their sample mean (across time and countries).

22%‘01_1/[,7“30:1 = 0.007 * dsi + 0.069 * dsi —0.025 = 0.076d5i — 0.025. For a

ds; of 2.7 p.p. (corresponding to the demeaned CDS on Spanish sovereign bonds
during the VLTRO period) %M_VLTRO:l = 0.18; for a dy; of 3 p.p. (correspond-
ing to the demeaned CDS on Italian sovereign bonds during the VLTRO period)
g—?|d7VLTRo:1 = 0.2; for a dg; of 11 p.p. (corresponding to the demeaned CDS on
: oB;
07,

Portuguese sovereign bonds during the VLTRO period) la virro=1=0.8
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fundamental findings carry through in all specifications (see Table 2 be-
low).

An initial set of controls captures the structure of banks’ balance
sheets and bank size. These are lagged by one period to minimize po-
tential endogeneity problems. The first variable refers to banks’ access to
stable funding. Banks with a lower endowment of stable funding facing
funding pressure might have been inclined to tilt their portfolio compo-
sition towards liquid assets, like domestic sovereign bonds. We therefore
include each banks’ share of core deposit funding in column (2). The
variable is not significant and does not materially affect the size or sig-
nificance of the coefficient of the interaction term p;, * dummyV LT RO.
The second control refers to bank size, which may affect banks’ propen-
sity to take on exposure to domestic government debt as larger banks
may factor in a higher probability of being bailed out by the government
in case of need, due to the potential systemic fallout of allowing them to
fail - the "too big to fail" problem. Similar to what we find for the share
of core deposit funding, bank size (defined as the logarithm of banks’
main assets) is not significant and does not materially affect the size or
significance of the coefficient of the interaction term p,, xdummyV LT RO
(column (3)).

Subsequently, in column (4), we control for banks’ capital base. The
variable — labelled leverage ratio — is a ratio of capital and reserves
reported by banks in the context of the compilation of the monetary
statistics over main assets. Banks with a weaker capital position might
have stronger incentives to acquire domestic sovereign bonds, as the
fraction of losses that will not be absorbed by shareholder equity and
thus effectively shifted to bank creditors increases.?® This is among the
driving factors of carry trades identified by Acharaya and Steffen (2014).
By contrast, our analysis suggests that banks’ capital position does not
have a statistically significant role in determining government bond pur-
chases. This finding is in line with the evidence reported in Becker and
Ivashina (2014). These authors, however, interpret this finding as evi-
dence against the risk shifting hypothesis as, following Crosignani (2015)
and Drechsler et al. (2014), they consider that risk shifting should be
associated with less capitalised banks. In our analysis, instead, bank

23Tn addition, banks with low capital buffers may be further inclined to purchase
sovereign bonds as minimum regulatory capital ratios assign a zero risk weight to
sovereign exposures vis-a-vis euro area governments (although this consideration is
not captured by the variable used for capital, which is a leverage ratio that does not
take into account the risk weights of the assets held). While this would explain why
sovereign bonds are prefered to lending to the private sector (in which case scarce
bank capital will need to be set aside), it does not per se imply that domestic sovereign
bonds would be more attractive than bonds issued by other euro area countries.
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capitalisation enters as a control, whereas the intensity of the motive to
risk-shift is captured by the bank-sovereign nexus variable. In this con-
text, it is nevertheless plausible that the intensity of the nexus would be
stronger for less capitalised banks, as the pricing of their riskiness would
rely more heavily on the availability of a sovereign capital backstop.?*

In a next step we control for banks’ existing holdings of liquid assets.
The liquidity ratio includes interbank lending, holdings of government
bonds, of debt securities issued by the private sector (including banks)
and of equity. Banks that already hold large quantities of safe and
liquid assets — which are also eligible for inclusion in the calculation of
regulatory liquidity ratios — might be less inclined to purchase sovereign
bonds. This is found to be the case (see column (5)). The size of banks’
pre-existing sovereign bond portfolio scaled by main assets is included
for a similar reason. We find evidence of ‘mean-reversion’ in the sense
that banks which already hold large quantities of domestic sovereign
bonds tend to purchase less (see column (6)).

The last control included in Table 2 is real GDP growth in the econ-
omy where each bank is located. As discussed in section 2, the state of
the economy affects the balance sheets of both banks and the govern-
ment, thereby imparting a correlation in their respective probabilities of
default. At the same time, real GDP growth may act as a proxy for the
ex-ante risk-adjusted attractiveness of alternative domestic assets, such
as loans to firms and households, effectively capturing the opportunity
costs of holding sovereign debt. The result in column (7) does not re-
veal a significant influence of this factor on banks’ decisions to purchase
domestic sovereign bonds, although the sign of the estimated coefficient
conforms with the reasoning for including this variable.

The results remain unchanged when we use OLS and a set of time
and country dummies instead of panel fixed effects (see Table A4 in the
annex). The main finding that during the VLTRO period, first, p;, has
a statistically significant and economically meaningful impact on banks’
purchases of domestic sovereign bonds and, second, the relation between
sovereign CDS and bank purchases of domestic sovereign bonds depends
on the value of a bank’s nexus with its sovereign - emerge as overall
robust features.

Our results also remain robust when including interaction terms of
the bank-specific characteristics with the VLTRO period dummy (see
Table A5 in the annex). The significance and size of p;, is barely af-
fected. It is also noteworthy that we do not find evidence of stronger

24The period of the VLTROs predates the introduction of the Bank Resolution and
Recovery Directive, which introduced requirements for creditor bail-in before public
capital support can be deployed.

ECB Working Paper 1977, November 2016 21



"PaIROO[ ST YUR( [OBD AIYM AIIUNOD Y} UT )Rl [IMOIS J(IH) [BdI 9} ST )Rl "I8 J(IY) [BdI, 'S)osse

urewr £q PapIAIP SUSIGIOA0S BIIR OIND A( PANSSI SPUO( JUSWUISA0S Jo SSUIP[OY dY} ST ,0T)RI SPUO( A0S, ‘S}osse urewr Aq paplarp ‘Aymbs pue 10309s ayearxd a1y £q

PONSST SOIILINDIS 4(OP ‘SPUO( JUIWUIIA0S Jo sSUIp[oy ‘SUIPUI] JURIIIUL JO WNS YY) ST 01l AIpINbI], ‘sjosse urewr Aq POPIAIP S$9AI9SAI pue [ejrded ST 01jel 0SeIoAd],

'S19SS® UTRWI S UR(] DRd Jo SO[ 9T} SI Sjasse urew jo So[, '$yasse urewr pue (suoryeIodiod [RIDURUY-UOU PUR SPOYISNOY woIj s31sodap) s3rsodop 210D Jo Orjer

oty ST,

orjel s31sodop 9109, "THZTIOZ PUR FOTITOZ oY Ul T 09 renbe osjqeriea Awwnp © st , QY TALWWNP, ?mﬁv uSrozoa0s aanpoodsar oy o prords g oyl pue (Y1)

UB1010A08 9A1300dS0I ST [HIM SIXOU §,5UR] [oro Jo [38uails oYy jo jonpoid oyj st %, ‘sjosse urewr £q popIAIP SPUOQ JUOWUIOA0S dpsowop jo seseyoind sojouop ,tg,

SISATeur AYAIISUSS 7 O[qR],

Alan3aadal ‘sjanaj 9T puD %6 ‘%0T 10 3IUBIjubls 330Uap , ., PUD ., ‘. ‘5353yJUaIDd Ul Pa1iodal 310 sanjoA-d 1SNGoJ-1a3sny) ;5310\

saf saf saf saf sad saf saf S3ILILIND 3Uif]
0zt 0zt 0zt 0zt 0zt 0zt 0zt syunq fo saquny
TE00 79070 £E0°0 TE00 TEO'D TEO00 TE00 paipnbs-y
094°C 094°T 09£°T 094°T 094°T 094°T 09T 5UCIDAIBSGO

(seT°0) {g00°0) (r10°0) (zeT°0) (re1°0) (r2t70) (zot°0)
S/T0 *xx997°0 #+ZZE0 2810 S00°'T $60°0 £6T°0 ueisuod

(559°0)
c00'0- 2100 0] 409 ___B.wL
(to00)
wxnl 500~ (o) ooy spuoq Aos
{a00°0)
w2000 (Boy) orans Aypinbjy
(999°0)
2000 (6o)) ofans 36piana)
(0£10)
0/0'0- (Boy) s33ss0 wipw Jo Boy
(z91°0)

000 (Boy) ooy sysodap 2402

(610°0) (eg00) (z10°0) (210°0) (e10°0) (ozoo) (e10°0)
el €00 4xS5Z00- 4xlE00-  wxSE00-  wxlE00-  «xlE00- 429500 (Boj) = p

(r99°0) (zst0) (£99°0) (659°0) (ce5°0) (689°0) (a99°0)
€700 0F0°0- €700 0700~ 1£0°0- £z0°0- €700~ (Boj) A

(r00°0) {so0°0) (s00°0) (900°0) (r000) (e00°0) (r00°0)
wxn0£00 xwal900  xxnb900  wxxnb900  4xxn6900  4xx8900  4xx6900 041 INAwwnp, (6oj) ' d

(£9°0) {e52°0) (6z90) (0950) (805°0) (o15°0) (06570)
9000 #00°0 9000 2000 800°0 6000 £00°0 (6o))! d
‘g ‘g ‘g ‘g ‘g ‘g ‘g ‘8|qeLEA JUSpUBdST
(2) (9) (c) (#) (c) (z) (1) uoneuwinse sjoalje paxiH

22

ECB Working Paper 1977, November 2016



purchases of domestic sovereign bonds by weakly capitalised lenders dur-
ing the VLTRO period. This suggests that risk-shifting incentives due
to the existence of a bank-sovereign nexus rather than a more general
"gambling for resurrection" motive by undercapitalised banks explain
the observed surge in banks’ domestic sovereign bond purchases.

In a next set of robustness analyses we include all previously dis-
cussed controls at the same time (see Table 3, column (1)) and add
one-by-one a set of variables capturing the changes in banks’ funding.
We consider the flows of core deposits to capture the effect of changes
in the availability of stable funding and the flows of other deposits and
wholesale funding to capture the impact of changes in more volatile
funding components.

We augment the baseline from column (1) using lags of the funding
flow variables and in addition use contemporary flows in an alternative
specification for the following reason. A bank that plans to increase
its domestic sovereign bond portfolio needs to simultaneously raise the
necessary funds.?® At the same time, a bank that has seen an inflow
of funds would need to ceteris paribus ‘park’ these funds until they are
deployed towards a more permanent use.?® In this regard, domestic sov-
ereign bonds are a natural choice, since the sovereign bond portfolio can
be expanded or scaled down quickly and with small transaction costs if
the resources are needed for alternative investment. In the first case the
envisaged asset expansion induces an equal expansion of bank liabilities,
in the latter an exogenous increase in liabilities needs to be accommo-
dated on the asset side of banks’ balance sheets. Using contemporary
flows nests both directions and, therefore, suffers from reverse causality.
The standard route followed in empirical literature is to use past flows
(as past inflows should not be a mechanical reflection of a current asset
expansion). The usage of lagged flows should in principal allow us to
capture the causal effect from an exogenous funding increase on banks’
purchases of sovereign bonds. At the same time, lags of rather volatile
funding sources — like wholesale or non-core deposits — might be very
weakly correlated with the contemporaneous flows and thus suffer from
a problem similar to ‘weak instruments’.

Table 3 presents the results. The inclusion of funding flows does not
materially affect the size or significance of our main variable of interest
(py * dummyV LT RO). None of the lagged flows added to the baseline
specification are significant when included on their own (see columns (2),
(4), (6)) or all at the same time (column (8)). Turning to the contempo-
rary funding flows we find a significant relation between domestic sov-

25Unless it pursues a pure re-composition of the asset side of its balance sheet.
26Unless it recomposes its liability structure.

ECB Working Paper 1977, November 2016 23



'sjesse urewr £q payeos

Surpunj joyIewl AoUOW PUR PUO] JO MO} SI SUIPUNJ O[RSO[OYM JO MO, 'S}9sse Ul Aq popIAIp sjisodop 19130 Jo o8urYD oY) ST S31s0dop I9YJ0 JO MOJ, 'SIOSS® UIRUI
£q popialp sjrsodap 9100 Ul 83URYD o) ST S31s0dap 9100 JO MO, ‘PoJeIO[ SI JUR( DR SIdYM AIJUNOD 9Y) UL 9)RI YIMOIS J(L) [RSI o) SI )Rl "I8 J(IL) [BOI, ‘S)osse
urewr £Q POPIAIP SUSIOIDAOS BOIR 0INd AQ PONSST SPUO( JUITUISAOS JO SSUIP[OY oY) SI OIJRI SPUOQ A0S, 'S19sse UrewW A( papIaIp ‘A3mbe pue 10309s 9jeartd o1y Aq
PONSST SOIIIINDAS 1P ‘SPUO( JUSTUIIAOS JO STUTPOY ‘SUIPUL] YURGISUT JO WNS 9T} ST 01l AYTpIbI], 's19sse UTRT Aq PIPIAIP $9AI9SOI pue [ejrded ST 011l 9SRIOAD],
'Sjoss® UTeUl S Yuer(q owd Jo 307 oY) ST S)9sse UrRW Jo S0[, ‘sjosse ureuwl pue (suolperodliod [RIDURUY-UOU pue sployasnoy woij sysodop) sjisodop 9109 Jo orjel

oY} st , o1ger sysodep 8109, “THZINC PUR FOTTOZ 243 Ul T 03 [enba s[qerrea Awwnp e st O [TALWWNp, .Qm%v uSte10a0s oarpoedsal oy jo peeads gD oy pue (Y1)

uStoz0A0s oA1p0odsal S31 YHIM SIXOU S U] Yore Jo Yjdueiys oy jo jonpoid oyy st Y, ‘sjosse urew £q peplAlp spuoq juswUIeA0S olysewop jo seseyoind sejousp lg,

SISATeuR AJIATIISUSG ¢ O[(R],

A|3ngaadas 'sjan3) 95T PuUD %< 90T 30 30UDdIuDIS 3JOUSD 44y PUD ., * 53534JUa0d W PAR0G30 240 S3M)0A-d JSNQOI-43)5T]D 5310

SWILUINP Wi
0zt 61T 174} 6TT 0zt 61T 0zZT 61T 174} syung fosaquiny
TLOO £90°0 S90°0 £90°0 890°0 £90°0 0070 £90°0 £90°0 paionbs-y
09LT T6LT 094°C 26LT 09LT T6LT 09L°T T6LT 0942 SUODAISG0
(g9saq) (Ts50) (zz58°0) (£5570) (gssa) (ossa) (e1570) (9zsa) (+a5a)
T8ED £8E°0 G9£°0 GRE0 STE'D 8010 LEVO 0Tro 69E°0 JunIsued
(s10°0) (rssa) (ezoa) (o19°0)
#0100 Z00°0- *xB800°0 20070~ Buipuny apsajoym fo moyf|
(ssaal (9:9a) (scaa) (18170
«050°0 £00°0- 200 Z00°0- sysodap jayjo fo may]
(£z50) (t9g0) (szs0) (g9£70)
600°0- 200°0 600°0- g00°0 sysodap aio3 Jo mojf|
(9z°a) {os£a) {98°0) (evsa) (z67a) {a5£°0) (198°0) (e97a) (srga)
7000 7000 7000 70070 7000 7000 T00°0 7000 1000 3304 46 4o joas
(rez 0l (s9z0) (gezo) (8£z°0) (cora) (z6z°0) (poe0) (esz) (area)
100°0- 100°0- T00°0- T00'0- T00°0- TO0'0- T00'0- T00°0- T00'0- (o) onzoa Aypinby
(tooal (to0a) (Tooa) (to00) (to0a) (Tooa) (tooo) (tooo) (tooa)
£e£050°0- 52505070 | 2xx090°0- 229900 | ££:050°0-  222050°0- | 4429900 £:050°0- +++950°0- (Boy) onos spuog Aos|
{ott0) (ggt-0) (#t0) (est70) (g9g70) (stt0) (1170) (szt0) (got-a)
£00°0 2000 £00°0 £00°0 £00°0 £00°0 £00°0 £00°0 £00°0 (Boy) onps afiniana)
(8670 {ecea) {9r&0) (zgsa) (s16°0) {s86°0) (1e6°0) {eg67a) (ez6°0)
1000 7000 £00°0 1000 5000 100°0- +00°0- 100°0- 2000 (Boy) s1ass0 wiow fo Boj
(Faza) (s£za) (rsza) (g9z0) (srza) (tzzo) (Tl (Faza) (seza)
£00°0 £00°0 £00°0 £00°0 £00°0 £00°0 £00°0 £00°0 £00°0 (boj) onyos sysodap ai03
(zrrol (z900) (9g0a) (s9070) (ss00) (r90a) (e£00) (es00) (reoa)
7700 £LT0°0- +¥Z0°0- +970°0- +ET0°0- +970°0- +5T0°0- £920°0- +570°0- (Boy) *p
(£st70) (eet0) (89t0) (8tt°0) (sst°0) (15t°0) (19t°0) (otta) (z9t'0)
SP0°0- 2100 00 9%0°0- 910°0- 9v0°0- Sr00- 81070 SrOT0- (Bop) A
(s000) (otoa) (s00°0) (500°0) (otoa) (s00°0) (800°0) (otoa) (&00°0)
«x950°0 «x090°0 #0900 #0900 #9500 46500 #0900 #0900 - odrindwwnp, (6oy)'d
(TTF0) (9zgd) (gega) (e570) (£6t70) (T9sa) (sg50) (ersa) (#6550}
z100 8000 600°0 8000 600°0 8000 8000 8000 £00°0 (Boy) 'd
‘g ‘g ‘g ‘g ‘g ‘g ‘g ‘g ‘g “ajgeLe, Juspuadag
moyf dwayuoz  molf pabboy | moy dwajuox  moyf pabbo; | moy dwajuoz  moyf pabbo; | moyf dwajuoa  moyf pabboy
(6) (8) (2) (a) (5) (¥) (e) () (1) uoewWnSa s]0aye paxi-

24

ECB Working Paper 1977, November 2016



ereign bond purchases and increases in volatile funding sources (whole-
sale funding and other deposits). Banks may be unwilling to expand
their loan portfolios on the basis of funding inflows that may quickly
reverse, as argued, for instance, by Butt et al. (2014). Instead, part
of these inflows seems to have been used to build-up liquidity buffers in
the form of domestic sovereign bonds. Core deposits, on the other hand,
seem not to relate to banks’ purchases of sovereign bonds. As these flows
are sticky and do not expose the recipient to the risk of an unexpected
sharp reversal they seem not to be accompanied by an accumulation of
precautionary liquidity buffers. Using OLS augmented with a set of time
and country dummies instead of fixed effects does not alter the findings
(see Table A6 in the annex).

5.2 Why is the VLTRO period special?

We now turn to the question of why we find evidence for risk shifting
in domestic sovereign bonds between the final quarter of 2011 and the
first quarter of 2012 while the relation turns out not to be statistically
significant outside this period. There are two readings of this result.

A benign interpretation would suggest that banks were eager to build
up liquidity buffers in this period. Within the category of assets that can
serve this purpose, domestic sovereign bonds offered the best risk-return
profile. The VLTROs were introduced in a period of financial mar-
ket turbulence. Banks that were facing funding pressure or feared that
funding pressure might materialise in the not-too-distant future might
have been inclined to borrow from these operations and expand their
stock of assets that can be easily sold or deposited with the Eurosys-
tem. Banks’ attempt to frontload the refinancing of maturing long-term
bonds at the VLTROs has already been documented (ECB 2012). Such
an ‘on-balance-sheet’ liquidity buffer can be maintained in several forms.
Investing in domestic sovereign debt, however, dominates in terms of
its risk-return characteristics the two next best alternatives — holding
excess reserves with the Eurosystem or holding other sovereign bonds
denominated in euros. While the predominant motivation of banks in
that particular period might have been to self-insure against liquidity
risk, investments in domestic sovereign bonds allowed them to generate
a positive carry spread on top.

A less benign interpretation would argue that the availability of long-
term funding at a price that is not sensitive to banks’ own risk profile
allowed banks to actively pursue carry trades with a predominant prof-
itability motive, a view supported, for instance, by Acharya and Steffen
(2015).

To shed some light on this question, we include measures of banks’
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recourse to Eurosystem credit operations in our regression analysis and
report the results in Table 4. A chronic high reliance on Eurosystem
funding is typically symptomatic of a loss of access to market funding.
In column (2) we add the ratio of outstanding Eurosystem credit to
main assets, while in (3) we also include its interaction with the VLTRO
dummy. The coefficients are not significant suggesting that the surge in
purchases of domestic sovereign bonds was not driven by banks without
market access which actively pursue carry trades funded via repos with
the central bank.

In a next step we include the lagged flow of Eurosystem credit (col-
umn (4)) and additionally its interaction with the VLTRO dummy (col-
umn (5)), while contemporary flows and an interaction with the dummy
are shown in the next two columns. The lagged flow of Eurosystem credit
when interacted with the VLTRO dummy seems to significantly relate to
banks’ expansion of domestic sovereign bond portfolios. In addition, we
find a significant positive relationship between the contemporary flow of
Eurosystem credit and domestic sovereign bond purchases (see columns
(6) and (7)). The strength of the relationship has the same order of
magnitude as the one of the flow of other deposits or wholesale funding.
This finding speaks in favour of the ‘benign’ precautionary motive for
the induced purchases of sovereign bonds. If a pure ‘carry trade’ mo-
tive as in Acharaya and Steffen (2014) was the driving force, given that
central bank liquidity was supplied elastically as to fully accommodate
banks’ demand (subject to the availability of eligible collateral), one
would expect a coefficient much closer to 1. According to specification
(5) a flow of Eurosystem credit scaled by main assets of 1.5 percentage
points (corresponding to the mean during the VLTRO period) was ac-
companied by additional purchases of domestic sovereign bonds of 0.035
percent of main assets. Put in perspective to the observed average per
quarter purchases of 0.223 percent of main assets, the amounts are small
even if not fully negligible. Throughout specifications (2)-(7) the size
and significance of the interaction term p;, x dummyV LT RO remains by
and large unchanged compared to the baseline (1).

To sum up, the observed strong expansion of banks’ domestic sov-
ereign bond portfolios during the final quarter of 2011 and the first
quarter of 2012 seems to reflect both banks’ attempts to build up lig-
uidity buffers and — to a much lesser extent — the active pursuit of carry
trades. In both cases, the risk shifting mechanism meant that acquisi-
tions of domestic government bonds were a strategy that offered higher
ex ante returns than alternatives, such as the acquisition of non-domestic
sovereign bonds.
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Fixed effects estimation (1) (2) (3) 4 (5) (6] (7
baseiine ES credit lagged flows contemp. flows
Dependent Variable: B, B, B, B, B. B, B,
p; (iag) 0.008 0.008 0.011 0.007 0.007 0.010 0.010
(0.536) (0.537) (0.396) (0.600) (0.602) (0.451) (0.448)
piflag)*dummyVLTRO 0.060%%% 0.059%% 0.047%% 0.060%% 0.060%* 0.053%%% 0.055%%%
(0.010) (0.011) (0.018) (0.010) (0.011) (0.008) (0.007)
vi (lag) -0.048 -0.048 -0.047 -0.048 -0.047 -0.042 -0.041
{0.435) (0.437) (0.450) {0.442) {0.951) {0.477) (0.477)
d (log) -0.027+ -0.026* -0.028* -0.027+ -0.027¢ -0.019 -0.019
[0.062) [0.054) (0.058) {0.062) {0.053) {0.148) [0.139)
core deposits ratio (lag) 0.003 0.003 0.003 0.003 0.003 0.003 0.003
(0.279) [0.301) (0.297) (0.243) (0.250) {0.273) [0.283)
iog of main assets (lag) 0.002 0.003 0.003 -0.001 -0.002 0.017 0.018
(0.573) (0.952) (0.948) (0.988) (0.968) (0.745) (0.733)
leverage ratio (lag} 0.002 0.002 0.002 0.003 0.003 0.003 0.003
(0.488) (0.457) (0.518) (0.415) (0.436) (0.353) (0.350)
sov. bonds ratio (lag) -0.056%** -0.056%** -0.056%** -0.056%=* -0.056%** -0.056*** -0.056%**
{0.001) {0.001) (0.001) {0.001) {0.001) {0.001) {0.001)
liquidity ratio (lag) -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001
[0.285) [0.283) (0.283) {0.293) {0.321) [0.248) [0.346)
real GDP gr. rate 0.002 0.002 0.001 0.001 0.002 0.004 0.004
(0.750) (0.758) (0.841) (0.504) (0.753) (0.558) (0.578)
fiow of core deposits 0.008 0.008 0.009 0.008 0.008 -0.008 -0.008
(0.364) (0.357) (0.323) (0.345) (0.324) (0.583) (0.567)
flow of other deposits -0.003 -0.003 -0.003 -0.002 -0.002 0.032** 0.032**
(0.678) 0.671) [0.715) {0.767) {0.765) {0.045) (0.043)
flow of wholesale funding -0.002 -0.002 -0.003 -0.001 -0.001 0.013** 0.013**
{0.554) [0.546) [0.455) {0.758) {0.734) {0.011) {o.011)
Eurosystem credit ratio (log) -0.001 -0.001
[0.792) (0.551)
ES credit ratio (lag) ~ dummyVLTRO 0.015
(0.362)
| fiow of Eurosystem credit 0.010 0.006 0.029%= 0.026%=
(0.132) (0.325) (0.042) (0.030)
| flow of Eurosystem credit * dummyVLTRO)| 0.023%++ -0.016
{0.005) {0.183)
Constant 0.383 0.371 0.365 0.386 0402 0.253 0.250
(0.551) (0.577) (0.576) (0.544) (0.524) (0.702) (0.705)
Observations 2,752 2,752 2752 2,752 2,752 2,760 2,760
R-squared 0.063 0.063 0.064 0.064 0.065 0.075 0.075
Number of banks 119 11% 118 1198 119 120 120
Time dummies yes yES yes yes yes Yes yES

Notes: Cluster-robust p-values are reported in parentheses; *, **and *** denore significance at 10%, 5% and 13 levels, repectively

Table 4: The role of Eurosystem credit

For a definition of "B;’, "0,", ", 7, ’dsz‘ ", ’7dummyVLTRO’, core deposits ratio ’, "log of

main assets’, ’leverage ratio’, ’liquidity ratio’, sov bonds ratio’, 'real GDP gr. rate’, ’flow of core
deposits’, "flow of other deposits’ and 'flow of wholesale funding’ see the notes to Table 3.
’Eurosystem credit ratio’ is the ratio of outstanding credit obtained from the Eurosystem divided
by main assets. 'flow of Eurosystem credit’ is the change in credit obtained from the Eurosystem

divided by main assets.
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6 Conclusions

We find evidence of risk shifting via acquisitions of domestic sovereign
bonds in the final quarter of 2011 and the first quarter of 2012 - an
episode of marked increases in the domestic sovereign bond portfolios
by euro area banks located in vulnerable countries. For this period,
we show that if banks’ creditworthiness is correlated with that of their
domestic sovereign, surges of sovereign credit risk lead to expansions of
banks’ exposures to their government. Furthermore, in the presence of
sovereign credit risk, banks’ tendency to purchase domestic sovereign
debt increases with a stronger bank-sovereign nexus.

Risk shifting behaviour emerges in the period following the conduct
of the VLTROs by the ECB as this period featured the co-existence
of, on the one hand, elevated sovereign credit risk and, on the other, a
significant intertwining of bank and sovereign creditworthiness. In these
circumstances, the risk shifting mechanism implies that acquiring domes-
tic sovereign bonds dominates, from the perspective of bank sharehold-
ers, alternative ways to maintain an on-balance-sheet liquidity buffer, or
indeed to execute carry trades, such as investing in non-domestic gov-
ernment bonds. Banks’ home bias in the purchases of sovereign bonds
in that period is, therefore, found to stem from an incomplete internali-
sation of domestic sovereign credit risk.
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Annex I Background charts and tables

FULL SAMPLE p25 p50 mean p75 sd N

d. sov. bond purchases/m. assets -0.0574 0.0000 0.0511 0.1315 0.7501 2760
corr{sov CDS, bank CDS)%sov. CDS [p ;] -0.5643  -0.2241 0.1593 0.3803 1.2670 2760
corr{sov CDS, bank CDS) [y;] 0.5312 0.7650 0.6480 0.8928 0.3365 2760
sovereign CDS [d ;] -0.9022  -0.5009 0.1633 0.4893 1.7786 2760
core deposits ratio 8.5070 26.9244 29.2290 44.9388 23.6103 2760
log of main assets 9.7108 10.6526 10.6549 11.7028 1.4027 2760
leverage ratio 3.8621 7.04598 9.1729 10.7668 10.7872 2760
liquidity ratio 19.8832  31.9184  33.2439 43.7583 20.6431 2760
sov. bonds ratio 0.0776 3.8206 5.6282 8.3532 6.9056 2760
Eurosystem credit ratio 0.0000 0.0000 3.3936 4.2765 6.1370 2760
real GDP gr. rate -1.0507 0.6073 0.2116 1.9074 2.7910 2760
flow of core deposits -0.2739 0.0475 0.2749 0.7504 1.5209 2760
flow of other deposits -0.6349 0.0000  -0.0493 0.5291 1.8743 2760
flow of ECE credit 0.0000 0.0000 -0.0679 0.0000 2.1892 2760
flow of wholesale funding -1.7581  -0.2180  -0.3783 0.7762 3.9204 2760
VLTRO PERIOD (201104-201201) p25 | p50 | mean ‘ p75 | sd | N

d. sov. bond purchases/m. assets -0.0050 0.0000 0.2299 0.3660 0.9020 224
corr(sov CDS, bank CDS)*sov. CDS [p ;] -0.2822 0.7957 1.6178 2.7587 2.3212 224
corr{sov CDS, bank CDS) [y;] 0.8755 0.9272 0.8504 0.9555 0.2113 224
sovereign CDS [d ;] -0.3038 0.8827 1.8917 2.7421 2.8684 224
core deposits ratio 7.8906 253901 27.9141 42,5509 23.0274 224
log of main assets 9.7708 10.7392 10.7307 11.7127 1.3456 224
leverage ratio 3.8216 7.0695 8.4603 10.5276 8.9842 224
liquidity ratio 23.3979 34,9288 35.5597 45.9770 20.6853 224
sov. bonds ratio 0.0458 3.5187 4.9406 6.9373 6.4901 224
Eurosystem credit ratio 0.0000 0.8874 4.6207 7.0343 6.9814 224
real GDP gr. rate -1.0507 0.7256 0.3879 1.4852 1.9970 224
flow of core deposits -0.5036 0.0191 0.1844 0.6824 1.5520 224
flow of other deposits -1.0232  -0.0749  -0.2910 0.4924 2.3392 224
flow of ECB credit 0.0000 0.0000 1.4727 2.2918 2.9943 224
flow of wholesale funding -2.2045  -0.2105  -0.4703 1.0792 4.9930 224

Table Al: Summary statistics
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oLs (1) (2) (3)
& time and country dummies
Dependent Variable: B, B, B,
P (lag) -0.012 0.019 0.040%*
(0.386) (0.108) (0.043)
p; (lag)*dummyVLTRO 0.058** 0.068***
(0.014) (0.006)
V. (lag) -0.038 -0.038
(0.462) (0.472)
d; (lag) -0.043%%* -0.034%#
{0.007) (0.017)
Constant 0.251%% 0.239%% 0.252%%
(0.034) (0.043) (0.036)
Observations 2,760 2,760 2,760
R-squared 0.034 0.035 0.033
Number of banks 120 120 120
Country dummies yes yes yes
Time dummies yes yes yes

Notes: Cluster-robust p-values are reported in parentheses; ¥, ¥¥ and ¥#¥ denote
significance at 10%, 5% and 1% levels, repectively

Table A3: Robustness check

B denotes purchases of domestic government bonds divided by main assets. 0, is the product of
the strength of each bank’s nexus with its respective sovereign (7,) and the CDS spread of the
respective sovereign (dsz) "”dummyVLTRO’ is a dummy variable equal to 1 in the 2011Q4 and
2012Q1.
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Fixed effects estimation (1) (2) (3) 4) (5) (6)
Dependent Variable: B, B, B; B, B, B;
oillag) 0.007 0.007 0.008 0.007 0.007 0.003
(0.580) (0.594) (0.515) (0.588) (0.614) (0.812)
piflag)*dummyVLTRO 0.069%** 0.065%** 0.069%** 0.073%** 0.069%** 0.059%**
(0.004) (0.004) (0.004) (0.004) (0.006) (0.005)
villag) -0.025 -0.025 -0.031 -0.026 -0.024 -0.047
(0.556) (0.662) (0.587) (0.650) (0.678) (0.448)
d (lag) -0.036%* -0.036%* -0.037** -0.034%* -0.038%** -0.024%*
(0.013) (0.032) (0.012) (0.021) (0.009) (0.045)
core deposits ratio (lag) 0.004
(0.201)
core deposits ratio (lag)¥dummyVLTRO 0.005*
(0.089)
log of main assets (lag) -0.076
(0.173)
log of main assets (lag)*dummyVLTRO -0.010
(0.843)
leverage ratio (lag) 0.002
(0.644)
leverage ratio (lag) *"dummyVLTRO -0.005
(0.183)
liquidity ratio (lag) -0.004%**
(0.008)
liguidity ratio (log)*dummyVLTRO 0.003
(0.360)
sov. bonds ratio {lag) -0.058%**
(0.001)
sov. bonds ratio (lag)*dummyVLTRO 0.022%*
(0.024)
Constant 0.193 0.102 1.003 0.181 0.328** 0.468%**
(0.102) (0.437) (0.126) (0.138) (0.012) (0.003)
Observations 2,760 2,760 2,760 2,760 2,760 2,760
R-squared 0.031 0.034 0.032 0.032 0.034 0.065
Number of banks 120 120 120 120 120 120
Time dummies yes yes yes yes yes yes

Notes: Cluster-robust p-values are reported in parentheses; ¥,

repectively

* ®F

Table A5: Robustness check

and *** denote significance at 10%, 5% and 1% levels,

"B;’ denotes purchases of domestic government bonds divided by main assets. ’0,’ is the product
of the strength of each bank’s nexus with its respective sovereign (7Y;) and the CDS spread of the
respective sovereign (dsz) "dummyVLTRO’ is a dummy variable equal to 1 in the 2011Q4 and
2012Q1. ‘core deposits ratio ’ is the ratio of core deposits (deposits from households and
non-financial corporations) and main assets. ’log of main assets’ is the log of each bank’s main
assets. ’leverage ratio’ is capital and reserves divided by main assets. ’liquidity ratio’ is the sum
of interbank lending, holdings of government bonds, debt securities issued by the private sector
and equity, divided by main assets. ’sov bonds ratio’ is the holdings of government bonds issued

by euro area sovereigns divided by main assets.
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oLS 1 2 (3) (] (5) (6) m
& time and country dummies Baseline ES credit lagged flows contemp. flows
Dependent Variable: B; B, B; B; B, B, B,
o; (lag} 0.016 0.016 0.018 0.015 0.015 0.017 0.017
(0.277) (0.222) {0.192) {0.325) {0.313) {0.263) [0.258)
P, TdummyVLTRO 0.069+%% 0.069%#% 0.053%+% 0.069%+% 0.069%+% 0.061#+% 0.063%+%
(0.008) (0.004) (0.005) (0.008) (0.007) (0.005) (0.004)
¥ (ilag) -0.056 -0.056 -0.054 -0.055 -0.054 -0.048 -0.048
(0.367) (0.365) 0.377) 0.374) (0.380) (0.407) (0.408)
d. (lag) -0.044== -0.044%== -0.046%=* -0.044% -0.044% -0.035** -0.035**
(0.017) (0.008) {0.005) {0.018) {0.016) {0.023) {0.026)
core deposits ratio (log) 0.002** 0.002%** 0.002%+* 0.002** 0.002*+* 0.002%* 0.002**
(0.014) (0.005) {0.008) {0.012) {0.010) {0.013) {0.015)
log of main ossets (lag) 0.025 0.025 0.024 0.025 0.025 0.026 0.025
(0.164) (0.161) (0.160) (0.165) (0.156) (0.131) (0.132)
leverage ratio (lag} -0.002 -0.002 -0.002 -0.002 -0.002 -0.002 -0.002
[0.395) [0.431) {0.423) {0.405) {0.415) {0.427) {0.415)
sov. bonds ratio (log) -0.010* -0.010* -0.010* -0.010* -0.010* -0.011* -0.011*
(0.062) (0.057) {0.058) {0.051) {0.062) {0.058) {0.058)
liquidity ratio (lag} -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000
(0.562) (0.608) (0.625) (0.543) (0.555) (0.636) (0.637)
real GDP gr. rate -0.000 -0.000 -0.001 -0.000 0.000 0.001 0.001
(0.975) (0.977) (0.575) (0.972) (0.951) (0.847) (0.862)
|flow of core deposits 0.012 0.012 0.013 0.012 0.013 -0.003 -0.003
(0.262) (0.270) {0.248) {0.252) {0.243) {0.825) {0.812)
|\flow af other deposits -0.001 -0.001 -0.000 -0.000 -0.000 0.034%* 0.034%=
(0.892) (0.839) {0.573) {0.988) {0.950) {0.038) {0.039)
|flow aof whaolesaie funding -0.001 -0.001 -0.001 0.000 0.000 0.013%+* 0.013%**
(0.855) (0.865) (0.815) (0.505) (0.933) {0.005) (0.008)
Eurosystem credit ratio (lag) 0.000 -0.000
(0.571) 0.877)
ES credit ratio (lag) * dummyVLTRO 0.020
{0.275)
|flow of Eurosystem credit 0.013* 0.009 0.027+% 0.030+*
{0.095) (0.204) (0.041) (0.040)
\flow af Eurosystem credit * dummyVLTRO 0.029%= -0.013
(0.022) (0.256)
Constant -0.045 -0.048 -0.037 -0.056 -0.057 -0.017 -0.011
(0.793) (0.779) (0.822) (0.752) (0.740) (0.921) (0.943)
Observations 2,752 2,752 2,752 2,752 2,752 2,760 2,760
R-squared 0.046 0.046 0.047 0.047 0.048 0.059 0.059
Number of banks 119 118 118 118 118 120 120
Country dummies yes yes yes yes yES yES yES
Time dummies yes yes yes yes yes yes yes

Notes: Cluster-robust p-valuss are reported in parentheses; %, **and *** denote significance at 10%, 5% and 1% levels, repectively

Table A7: Robustness check

For a definition of "B;’, ’0;’, "7V, ', ’dsz‘ ", ’7dummyVLTRO’, ’'core deposits ratio ’, 'log of

main assets’, ’leverage ratio’, ’'liquidity ratio’, ’sov bonds ratio’, 'real GDP gr. rate’, ’flow of core
deposits’, "flow of other deposits’ and ’flow of wholesale funding’ see the notes to Table 3.
"Eurosystem credit ratio’ is the ratio of outstanding credit obtained from the Eurosystem divided
by main assets. 'flow of Eurosystem credit’ is the change in credit obtained from the Eurosystem

divided by main assets.
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Chart Al: Euro area banks’ holdings of domestic sovereign bonds

The group of ‘vulnerable countries’ comprises IT, ES, PT, IE, SI. The group of ‘less vulnerable

countries’ includes the remaining euro area member states excluding GR and CY. Greece and
Cyprus have been excluded from the analysis to minimise the impact of the voluntary private

sector involvement in the context of the second Greek EU-IMF programme (i.e. the haircut on

Greek sovereign bonds held by the private sector) on our analysis.
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other than the domestic

The group of ‘vulnerable countries’ comprises IT, ES, PT, IE, SI. The group of ‘less vulnerable

countries’ includes the remaining euro area member states excluding GR and CY. Greece and

Cyprus have been excluded from the analysis to minimise the impact of the voluntary private

sector involvement in the context of the second Greek EU-IMF programme (i.e. the haircut on

Greek sovereign bonds held by the private sector) on our analysis.
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