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Abstract

This thesis examines effects of government interventions associated with the
2008 financial crisis on bank performance in the EU with the specific focus on
differencies in impacts between EU core and EU periphery banks as well as
between EU and US banks. Using hand-collected data on financial support
in the EU and US Treasury data on US TARP participants together with the
balance sheet data from The Banker Database, I construct the treatment and
control group of banks. To estimate the change in four performance indicators
of intervened banks, difference-in-differences method is applied. Two main con-
clusions are made. Firstly, government support led to improvement in capital
adequacy in the EU core countries’ banks as well as in the US banks. Secondly,
intervened banks of the EU periphery are found to increase their lending which
is, however, accompanied by higher ratio of non-performing loans.
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Abstrakt

Táto diplomová práca sa zaoberá dopadmi štátnych pomocí súvisiacich s finanč-
nou krízou z roku 2008 na výkonnosť bánk, pričom sa zameriava na rozdiely v
dopadoch medzi bankami jadra a periférie EÚ a medzi bankami EÚ a USA. Na
zostavenie intervenovanej a kontrolnej skupiny používam manuálne zozbierané
data o štátnej pomoci v EÚ a data Ministerstva Financií o účastníkoch pro-
gramu TARP v USA spolu s rozvahovými datami z databázy The Banker. Na
odhadnutie zmeny v štyroch ukazovateľoch výkonnosti bánk aplikujem metódu
difference-in-differencies. Boli zistené dva hlavné závery. Poprvé, štátne po-
moci viedli k zlepšeniu kapitálovej primeranosti bánk v krajinách jadra EÚ
rovnako ako Amerických bánk. Podruhé, banky periférie EÚ, ktoré dostali
štátnu pomoc, obnovili poskytovanie úverov, čo je však sprevádzané zvýšením
nesplácaných úverov.
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Motivation During the 2007-2008 financial crisis European banking system run
into difficulties when many banks were lacking liquidity. Instability and enormous
losses resulted in government bailout policies in various forms. These policies were
aimed to avoid bank runs, bank failures and to restore fragile financial system in
European economies. Since the outbreak of the crisis, more than 1,5 trillion euros
has been spent to finance severely affected banks. Such expensive government poli-
cies obviously provoked a storm of criticism over the fact that troubled banks were
financed by taxpayers’ money. For this reason, we should be able to assess whether
bailouts have had positive effects on banks’ ex-post performance. Although bailouts
effectively helped to maintain lending activities, contributed to restore bank funding
and reduced risk of default, we do not know what effect they had on performance of
rescued banks in terms of capital adequacy and profitability in the long run. Ger-
gardt and Vander Vennet (2017) claim that aided banks have been increasing their
performance only slowly after received help. On the other hand, government bailouts
could have resulted in more risky behavior of banks and might have get used to being
rescued. For example, Hryckiewicz (2014) finds out that government interventions
are associated with significantly increased risk in the banking sector.

Hypotheses

Hypothesis #1: The performance of banks which benefited from government
bailout programs in years 2007-2013 has not improved.

Hypothesis #2: An increase in performance of aided banks in the EU was
poorer compared to aided banks in the US.
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Hypothesis #3: The performance of bailed banks is different among EU with
banks of the “core” countries performing better than banks of the “periphery”.

Methodology I will use bank-specific data from Moody’s Analytics BankFocus.
Specifically, I will create a database of banks which benefited from government
bailouts in the financial crisis of 2009 according to prespecified criteria (e.g. size
of bank) and an adequate control group of non-aided banks. The performance of
banks will be measured by a set of CAMELS ratings iindicators. Using a difference-
in-differences approach, I will assess whether the ex-post performance of aided banks
improved or not in comparison with their non-aided peers, controlling for macroeco-
nomic variables and other bank-specific variables. In the second part of the empirical
research, I will use a similar database of US banks to that of EU banks which re-
ceived any form of government aid in the analysed period and a control group of
banks which were not bailed out and apply a difference-in-difference method as in
the first part. Then, I will make a comparison of banks which benefited from bailouts
in the EU with these in the US. Finally, in a similar manner, I will compare the ex-
post performance of banks across European Union, specifically between the core and
the periphery member states.

Expected Contribution In the current academic literature, we can find much
about causes of bank distress and bank failures. However, there is a little discus-
sion about the ex-post performance of banks which were bailed out. Although some
studies have been made on individual policies such as government guarantees, liq-
uidity provisions or capital injections, but the effects of overall bailout policies is
still lacking. Especially, there is few studies evaluating the effectiveness of bailouts
related to the crisis of 2008 in the EU. Yet, it is soon to analyze the overall effect of
rescue policies because some of them are still in progress. Nevertheless, It would be
beneficial to bring along an up-to-date analysis on the performance of banks after
bailouts similar to that of Gerhardt and Vander Vennet (2017) and with a different
methodology. The reason is obviously that we want to know if such broad and costly
policies have had some positive effect in the long run. With the current covid crisis,
we are expecting another deteriorating of banks balance sheets, thus, policymak-
ers should be aware of efficiency of previous government rescues and behaviour of
banks after received help. It can open a discussion whether policymakers should not
force involved banks to make more effort after the bailout and improve quickly their
management aiming to increase bank performance.
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Chapter 1

Introduction

Following the outbreak of 2008 financial crisis which hit the whole world, Eu-
ropean banks were lacking liquidity and, in many cases, proved themselves in-
solvent. Financial panic, instability and enormous losses forced policy-makers
to intervene. The aim was to avoid contagion, bank runs and to restore frag-
ile financial system in European economies. European governments injected
unprecedent amounts of money to their banking system in order to safeguard
failing institutions. Such expensive government policies obviously provoked a
storm of criticism. Although bailouts effectively helped to maintain lending ac-
tivities, contributed to restore bank funding and reduced risk of default, their
effectiveness in terms of future bank performance is uncertain. Examining ef-
fects of government bailouts on bank performance is of great importance since
they are associated with a huge spending of taxpayers‘ money. It is all the more
important that rescue policies bring along the risk of moral hazard incentives
in the future.

Research on the effect of government rescue policies in the EU is very lim-
ited, which is caused by poor data availability on EU banks’ financial support.
Nevertheless, existing literature reports mixed results. Government bailouts in
the EU are associated with subsequent reduction in bank performance in terms
of profitability Jayasinghe (2019) and with improvement in capital adequacy
and no positive change in other performance indicators (Maria & Vander Ven-
net 2017). Studies on worldwide samples (Hryckiewicz 2014; Kryg 2020) and
US samples (e.g. Panetta et al. 2009; Harris et al. 2013; Berger & Roman 2015)
showed mixed results.

The aim of this thesis is to provide an empirical assessment of government
bailout policies from which the EU countries benefited between years 2008 and
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2014 and their impact on bank performance. I focus on how the improvement
of bank performance between intervened and non-intervened banks differs be-
tween core and periphery countries of the EU as well as between EU and United
States. This work is inspired mostly by Maria & Vander Vennet (2017) and
extend their research by applying different methodology and covering longer
time span.

I use hand-collected data on EU state aid and US Treasury data on TARP
participants together with balance-sheet data from The Banker Database. To
estimate the effects of government bailouts on bank performance, difference-in-
differences methodology with fixed effects regression is applied. Additionally,
due to possible endogeneity of a treatment assignment and confoundedness bias,
I control robustness of my results by estimating average treatment affect on the
treated by propensity score matching. Note that my research can be influenced
by selection bias, since banks which benefited from government bailouts and
were liquidated afterwards are not covered.

My results suggest that government bailouts have diverse effect on different
bank performance indicators in the European Union. While EU core countries’
and US banks report higher capital adequacy in the post-bailout period rela-
tively to non-intervened banks, the rescued banks of the EU periphery increase
their lending activities which is, however, accompanied by growing ratio of
non-performing loans compared to never-aided peers. The difference between
European and US banks shred light on the impact of alternative approaches
to crisis resolution and of the fragmentation of Euro area financial markets
between years 2009 and 2012.

The remainder of this thesis is organized as follows. Chapter 2 provides
a theoretical underpinning of government interventions including concept of
systemic risk, presents framework of government interventions’ typology and,
lastly, intervention policies in the EU and US are described. Chapter 3 summa-
rizes existing research on government interventions and their effects. Chapter 4
describes sample selection, used data and definition of bank performance indi-
cators. Chapter 5 defines used methodology including model setup, estimation
methods and hypotheses. Finally, Chapter 6 presents discussion of obtained
results and their implications.



Chapter 2

Systemic risk and government
interventions

2.1 Systemic risk in the banking sector
Before proceeding to the overview of empirical studies on the effects of govern-
ment rescues of European banks which occured during the financial crisis of
2008, an introduction into a broader context in which government supports to
banking sector are applied and the main reasoning behind their use seems to
be necessary. The intervention of government into economy is often exposed
to a huge wave of criticism and questioning. Nevertheless, the importance of
government bailouts is mainly connected to the avoidance of systemic risk and
related risk of contagion effect spread within the financial system. This chap-
ter provides an overview of systemic risk concept, contagion effect, lender of
last resort, moral hazard and government interventions. And, finally, I frame
the concept of systemic risk and government interventions in the context of
financial crisis which affected (not only) the EU countries in 2008.

2.1.1 Systemic risk

Financial institutions play a major role in the functionning of the economy.
Firstly, they enable financial intermediation among various subjects in the
economy. And, secondly, by providing credit to households and firms, banks
represent an important subject in creation of new capital and economic growth.
For this reason, authorities make a huge effort to protect financial institutions
from any harm which might trigger unwanted side-effects on the real economy.
Moreover, these financial institutions are so closely interconnected, that even
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the default of a one big player or of many smaller ones, can cause a systemic
risk in the economy.

Systemic risk is defined as a risk that a particular economic shock generates
a series of bad events often accompanied by defaults of financial institutions.
These events can have, due to a high-degree interconnectedness of subjects,
severe consequences on financial market including significant losses and price
volatility. (Schwarcz 2008, pg. 198-200). Systemic risk is not merely financial
instability, but rather a financial shock with strong adverse effects on the real
economy including GDP, employment and prosperity. (Freixas et al. 2015,
pg. 13). Smaga (2014) lists the following definition characteristics of a systemic
risk that most frequently appear in the literature:

• a presence of shocks‘ transmission between interconnected subjects of the
financial system which may affect the real economy;

• a significant part of the financial system or a large number of financial
institutions is concerned by the disturbances;

• the financial system‘s performance and its important functions including
the intermediation may be impaired.

Even though systemic risk can be triggered by sudden and unexpected
events, most of the time they occur endogenously, gradually without a proper
response on the part of policy-makers. Typically, credit booms and related
asset price bubbles evolve over longer period of time. This was also the case of
2008 world financial crisis. (Freixas et al. 2015, pg. 15)

Systemic risk can spread through different channels and might be amplified
by a contagion effect. By definition, a contagion appears when a significant
impairment to any part of the financial system (e.g. entity, sector, market)
spills over to other parts of the financial system via financial markets, e.g. due
to counterparty default, through fire sales in the deleveraging process, liquidity
contraction, or simply via expectations. To put it differently, contagion effect
means a ’domino effect’ of one failing bank to other financial institutions. Since
banks represent the core of the financial system, contagion may expand to all
financial intermediaries. In the exceptionally concentrated financial systems,
like those in Switzerland, Ireland, Cyprus or Iceland, even the default of one
institution may entail a systemic risk. In the worst case scenario, the contagion
may even affect real economy and cause a systemic crisis.
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Sometimes, contagion effect triggers so-called ’bank runs’, thus situations
when banks, due to the increased panic on the financial market, suddenly face
enormously high demand for withdrawals of deposits. As stated by Diamond
& Dybvig (1986), bank runs enclose a need for liquidation of assets with losses,
which, in turn, often make failure inevitable and causes disruption of monetary
system as well as drop in production.

When systemic risk amplifies and is transmitted into a significant part of
the economy, a systemic banking crisis may arise. The latter is defined as a
situation when many banks fail at the same time, or when a default of one
bank activates a contagion effect leading to many bank failures. (Acharya
et al. 2011, pg. 224-225) Systemic banking crisis are costly not only in terms of
losses of individuals, institutions and whole financial sector, but also in terms
of economic growth. Hoggarth et al. (2002) and Laeven & Valencia (2018)
found that the cumulative output losses incurred during banking crisis periods
represent on average 15-20 percent of annual GDP of the country. These costs
are found to be bigger in countries with higher degree of banking intermediation
as well as in lower-income countries. For these reasons, governments make an
effort to avoid failures of banks, especially if these could potentially cause
systemic crisis.

2.1.2 Too-big-to-fail, too-interconnected-to-fail and too-many-
to fail

It is assumed that the strength of a contagion depends on the importance
and interconnectedness of banks in troubles. A systemic risk in the banking
sector often arises from large and important players. In this respect, three
concepts are often present: “too-big-to-fail”, “too-interconnected-to-fail” and
“too-many-to-fail”. The first of them, “too-big-to fail” (TBTF), is the oldest
and the most cited one. This term was used for the first time with respect
to the failure of Continental Illinois in 1984, the seventh largest bank at that
time. A bank is “too-big-to-fail” when its size and importance are so large
that its default would mean a substantial threat to the financial system of the
national or even international economy. The state care more about protection
of uninsured creditors of such important bank, because it fears the transmission
of default to smaller institutions and subsequent inability of financial system
to carry out its functions. (Stern & Feldman 2004, pg. 12-13) TBTF played a



2. Systemic risk and government interventions 6

crucial role also in the 2008-2009 financial crisis as documented by Molyneux
et al. (2014) and Rose & Wieladek (2012).

By contrast, a theory of “too-interconnected-to-fail” stress the importance
of saving collapsing institution in case of mutual interconnectedness of banks
and other institutions within a financial system, such as hedge funds, insurance
companies, etc. Link between institutions can be direct or indirect in the form
of common assets or other. For example, one of risky operations creating po-
tential contagion effect is credit risk transfer in the form of derivatives. (Hüser
2016, pg. 5-6) A danger of such a network is that risk-taking of one institution
might trigger contagion on other institutions within a network and give rise to a
systemic risk. For this reason, Hüser (2016) claims that it is necessary to study
the interbank networks in order to be able to assess the systemic importance
of a particular institution.

In recent years, researchers came with the evidence that bank regulation
contains so called “too-many-to-fail“ phenomenon. Acharya & Yorulmazer
(2007) define “too-many-to-fail“ problem as a situation when bailouts represent
an optimal response to defaulting banks in order to avoid a systemic crisis. In
particular, if only a small portion of banks defaults, the optimal policy is to
let these banks being acquired by banks in a good condition. On the contrary,
if a large number of banks is prone to failures, an optimal policy is to bail out
these banks and, thus, keep the economy from cumulative losses. The reason is
that growing tendency of failures decreases the number of potential acquirers
and, thus, makes the liquidation more probable. This, in turn, results in an
overall loss of utility. Acharya & Yorulmazer (2007) further claim that this
phenomenon can lead banks to a common action, such as setting interest rates,
aiming to being bailed out.

2.1.3 Lender of last resort and moral hazard

Based on the previous lines, systemic risk represents a real danger bringing
about negative social externalities. One way how to cope with a failing bank
is ’laissez-fair’ approach. In other words, free market would arrange that these
institutions save themselves without any central help. Nevertheless, assuming
an imperfect functionning of the free market, central bank plays an important
role in provision of government safety net. It acts on behalf of a government and
its role is primarily to restore weakening credibility of public towards financial
system when systemic risk appears. Typically, central banks provide safety
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nets to banks facing unanticipated deposit withdrawals when interbank market
is non-functional due to mutual distrust of financial intermediaries.

The safety net of Euro Area central banks is called Emergency liquidity
assistance (ELA). ELA serves as a tool for exceptional financing to solvent
financial institutions suffering from temporary liquidity shortage. The safety
net can be provided either in the form of collateralized securities lending or
through liquidity injection.

However, the government’s role of lender of last resort is often associated
with moral hazard problem. Anticipation of bailout and asset protection from
the government may result in the harmed market discipline and excessive risk-
taking. Thus, central banks face a trade-off between being to strict thereby risk
a disruption of confidence in the whole banking system triggered by a default
of a single institution, and being too benevolent which might motivate banks
to become involved in excessive risk-taking. (Cordella & Yeyati 2003)

2.2 Government interventions
To avoid the spread of systemic risk, policy-makers are often forced to directly
support failing institution. During the 2008 financial crisis, authorities injected
enormous amounts of money to safeguard troubled banks. Government bailouts
are applied through various instruments and the following subsection provides
a detailed description of these.

2.2.1 Typology of government interventions

Government interventions can have various forms. According to number of
subjects they are addressed to, Farhi & Tirol (2012) define two categories:

(i) individual policy measures offered to a particular financial institution;

(ii) system-wide programs offering remedies to all institution in the financial
system.

Note that the majority of the interventions after the financial crisis of 2008
had system-wide character (Hryckiewicz 2014; Panetta et al. 2009). This is
not surprising since the financial troubles were spilling from one institution to
another affecting the whole financial system. The government support measures
can be implemented through different tools. Most of the literature classifies
three basic types of bailout instruments:
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(i) explicit guarantees on liabilities and liquidity provisions;

(ii) capital injections and government-assisted mergers;

(iii) asset protection schemes.

Government interventions can be also classified to measures entering the
asset side and interventions affecting the liability side of the balance sheet.
(Maria & Vander Vennet 2017)

(i) liability side measures:

• explicit guarantees on liabilities

• liquidity provisions;

(ii) asset side measures:

• capital injections

• government-assisted mergers;

• asset protection schemes.

Credit guarantees schemes and liquidity provisions are mostly used in the
first stage of support to troubled banks as argued by Jayasinghe (2019) and
Hryckiewicz (2014). They are intended to prevent endangered banks from bank
runs and substantial decrease of liquidity in the initial phase of crisis, when
banks face mistrust on the part of their depositors. And also, to prevent trans-
mission of financial instability on other institution. Grande et al. (2011) claim
that government guarantees represented „the most valuable tool against bank
defaults since they on bank fixed income debt and other non-deposit liabilities,
which helped banks to preserve access to medium-term funding at a reasonable
cost, offsetting the drying-up of alternative sources (such as securitisation) and
the widening of spreads."

If liquidity problems transform into solvency troubles, governments usually
proceed to the second step and offer capital aid to support banks’ capital po-
sition. In fact, a recapitalization was the most commonly used tool in the last
financial crisis. (Brei et al. 2011) The aim of the recapitalization is to allow
continuousness of lending activities, since banking regulation requires banks to
have a strong capital base as a condition for lending.
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Recapitalization can have two forms: capital injection or government-assisted
mergers. Whereas capital injections entails the provision of funds by the govern-
ment, often in exchange for bank’s ownership, government-assisted mergers are
situations when government helps to recapitalize a troubled bank by finding
an institution willing to merge, which is often accompanied by government-
assisted restructuring of the debts and guarantees on future losses of newly
acquired institution. (Hryckiewicz 2014)

The last stage of government aid vis-a-vis banks are assets protection schemes
which comprise purchases or guarantees of impaired legacy assets. Their aim is
mainly to help reduce banks’ exposure to large losses. (Panetta et al. 2009) Two
debt-restructuring mechanisms are usually used: “Asset Management Compa-
nies” (AMCs) and “Bad Banks”. In the case of AMC, bank’s balance sheet
is cleaned in such a way that non-performing loans are transferred to a newly
created fund. The debt is then being restructured in the fund which can be han-
dled either by private sector or by the government. “Bad Banks” is a strategy
where a portion of debt by which bank’s asset have decreased is transferred to
the government. But the government does not take part in bank’s operations,
which force the bank to stick to the market discipline. (Hryckiewicz 2014)

2.2.2 Government interventions in the context of financial
crisis

State aid in the European Union

Financial crisis of 2007-2008 spread from the United States to the whole world,
including the European Union and caused worldwide financial instability. Mu-
tually interconnected financial institutions got into troubles which resulted in
the international banking crisis which started by the interbank market freeze
in August 2007 associated with enormous drop in the stock market prices of
the banking sector, comprising high losses. Moreover, a hike of CDS premia
was signifying incoming defaults of financial institutions. Brei et al. (2011)

Under such circumstances, governments and central banks played a crucial
role in preventing the economy from lost of trust in financial markets, inabil-
ity of banks to provide its services including lending activities and associated
decline in consumption and production. Furthermore, banks were lacking liq-
uidity and it was necessary to maintain the availability of money withdrawals
for their clients. To this end, governments of European states and European
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central bank provided banks with various forms of bailouts and other financial
supports.

However, European policy-makers had to follow the EU legislation on State
aid, which has its particular features aimed to protect competition within In-
ternal Market.

According to European Commission, to classify a particular measure as a
State aid, it has to have the following properties:

• presence of state intervention or through State resources which can take
various forms, such as guarantees, grants, government possession of part
or whole of a company, interest and tax reliefs, preferential terms on
goods and services provisions, etc.;

• the intervention selectively advantages the recipient, either specific com-
pany, sector or a particular region;

• the intervention can imply the distortion of competition;

• the intervention may affect international trade within the European Union.

Due to protection of the Internal Market of the EU, State aid is gener-
ally prohibited. However, Article 107 of the Treaty on the Functioning of the
European Union allows the exceptions when the aid granted by a Member
State is compatible with the Internal Market. Article 107 of the Treaty on the
Functioning of the European Union allows the exceptions when the support
granted by a member state is compatible with the Internal Market. For this
reason, member states are required to notify European Commission on planned
financial support and only after its approval, a state aid can be put into effect.

State aids were approved either on the individual basis for a particular
financial institution or, in some countries, national state aid schemes were
approved. For example, financial assistance programme for the recapitalisation
of financial institutions was approved for Spain in 2012. The Spannish financial
assistence was used in two ways. Almost €39 billion was used for capital
injections to banks involved in restructuring and resolution plans. Remaining
€2.5 billion served for financing Sareb - the ’bad bank’ of Spannish government
which abosorbed risky assets of the four nationalized financial institutions.

According to Maria & Vander Vennet (2017), between October 2008 and
October 2013, the European Commission treated more than 400 requests on
granting a state aid to the financial institutions of the member states. Euro-
pean Commission reports that more than 4 billions euro was spent for all forms
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of bailouts in the EU member states between years 2008 and 2013. A decompo-
sition of this amount according to member states and years is shown in Table
2.1. Governments spent more than €3,5 trillion on guarantees, €470 billion
on impaired assets measures and €400 billion accounted for recapitalisations.
(EuropeanCommission 2020)

The amount of the interventions differs among countries according to the im-
portance of banking sector for a particular economy. Countries with large bank-
ing system relative to the real economy, such as United Kingdom or Nether-
lands, were severely hit by the crisis and, thus, injected into their banks sums
representing 44.1 and 16.6 percent of their GDP, respectively. On the other
hand, banking sector of Italy, which covers mostly traditional credit activities,
was not affected by the crisis to such extent and also the size of bailouts reached
only 0.1 percent of GDP. (Panetta et al. 2009, pg. 1)

US TARP program

The worldwide financial crisis of 2008 originated in the United States with the
outbreak of subprime mortgage crisis. So, no wonder that the US had to cope
with much larger number of failing financial institutions. As Brei et al. (2011)
argue, 372 FDIC-insured banks defaulted, even though the most important
bank failures were avoided thanks to government rescues. To address the fi-
nancial crisis, the government of the US approved the Troubled Assets Relief
Program (TARP) under the Emergency Economic Stabilization Act in 2008.
TARP aimed to purchase troubled assets and equity from financial institutions.
However, TARP was not limited to banking industry, but aimed also to save
more than million jobs, e.g. in automobile industry.

The cornerstone of TARP is the Capital Purchase Program (CPP). CPP is
a revision of TARP from October 2008 part of the TARP aimed to stabilize
US banking system during the financial turmoil by purchase of bank equity
and preferred stocks. CPP aimed to restore lending activities, thus improve
the tight credit market conditions. Overally, 250 billion out of the 700 billion
TARP money were allocated for this purchases. Under CPP, 707 financial
institutions in 48 states received capital help from the US Treasury.
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Table 2.1: State aid to the financial sector in the EU between years
2008 and 2013 (in mil. EUR).

Country 2008 2009 2010 2011 2012 2013

Austria 2 325 22 833 21 876 18 344 14 769 11 109
Belgium 24 018 54 367 32 925 28 858 46 155 40 235
Bulgaria 0 0 0 0 0 0
Czechia 0 0 0 0 0 0
Cyprus 0 0 0 0 2 050 1 000
Denmark 67 534 690 463 74 0
Estonia 0 0 0 0 0 0
Finland 0 0 0 0 0 0
France 21 056 98 983 83 883 62 561 54 675 61 616
Germany 28 725 155 510 222 282 92 080 135 226 82 816
Greece 0 5 519 24 307 56 969 90 044 66 820
Ireland 65 111 228 281 344 665 219 992 42 572 23 729
Italy 0 4 050 0 375 85 441 87 965
Latvia 0 879 1 022 269 121 14
Lithuania 0 0 0 2 0 231
Luxembourg 2 878 2 303 1 410 1 013 1 935 2 160
Hungary 0 107 0 0 0 0
Malta 0 0 0 0 0 0
Netherlands 21 000 42 505 42 836 37 048 21 023 26 320
Poland 0 0 0 0 0 0
Portugal 438 5 238 4 988 8 539 26 450 15 513
Romania 0 0 0 0 0 0
Spain 0 35 266 66 666 70 482 149 354 71 407
Slovakia 0 0 0 0 0 0
Slovenia 0 1 000 2 150 2 450 1 683 3 667
Sweden 3 728 28 436 18 989 12 542 4 112 1 283
UK 96 385 197 177 136 513 100 023 22 458 14 611

Total 265 731 882 986 1 005 202 712 011 698 142 510 494



Chapter 3

Literature review

This section covers the most important literature that inspired this thesis. Em-
pirical studies on the effects of government interventions on banks performance
and behaviour varies in terms of results. I will firstly resume literature concern-
ing the effects of government interventions on banking system and economy as
a whole. Next, I will provide a summary of literature on bank risk resulting
from government bailouts. And finally, literature on ex-post bank performance
will be analysed in details.

3.1 Effects of government bailouts on the real
economy

As previous chapter showed, a primary goal of government interventions is to
prevent economy from costly banking crisis and its subsequent negative im-
pacts. In this respect, it was shown that government interventions are effective
in preventing bank failures when, due to the panic on financial markets, funds
are being withdrawn from financial institution. Grande et al. (2011) say that
government guarantees adopted in the last financial crisis in the EU helped to
keep medium-term bank funding accessible, restore banks’ solvency and, thus,
avoid unwanted bankruptcies. This is in line with findings that government
bailouts of 2008-2009 are associated with immediate reduction of CDS premia
of concerned banks after announcement of such measures, as found by Panetta
et al. (2009) on the sample of 11 large economies as well as by Fratzscher &
Rieth (2015) who studied European Union banks. Panetta et al. (2009) further
claim that it is especially important in case of capital injections announcements
and that reduction of default risk is correlated with the size of intervention.
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Moreover, state financial supports to banking sector is expected to have
positive effects on the real economy restart in times of crisis. The literature is
not consistent in this field. Barucci et al. (2019) claim that bailouts granted
to the EU banks helped to restore trust in financial markets and allowed firms
to substitute their funding by loans for the bonds and shares issuance. This
behavior, consequently, had a positive impact on GDP and gross fixed capital
formation. This outcome is in contrast with the work of Detragiache & Giang
(201O) who found that state aids are associated with lower GDP growth rate.

In addition, government bailouts appeared beneficial in terms of ongoing
growth of bank lending activities and prevention of credit crunch, as found by
Taliaferro (2021) and, studying EU banks, by Grande et al. (2011). However,
Brei & Gadanecz (2012) and Homar (2016) claims that recapitalisation has
to be sufficiently large to sustain new lending. Taliaferro (2021) also found
that undercapitalized banks use capital injections primarily to increase their
capital base although an increase of loans issuance is still present. Nevertheless,
governments with tight fiscal resources are unable to sufficiently recapitalize
their banks and apply forbearance instead. Such policies, in turn, force banks
to evergreen loans of high-risk borrowers and to hold risky government bonds
rather than issue new loans. (Acharya et al. 2020)

However, government interventions influence also reputation of participant
banks and may invoke negative sentiment over the latter. Ng et al. (2016)
point out to the reduced equity returns of Capital Purchase Program (CPP)
participant banks in the program initiation compared to the non-participating
banks. The decrease of equity market valuation is attributed to the negative
media coverage of CPP and its participants.

Also, one can ask whether government interventions did not damage com-
petition on financial markets. As I mentioned above, in the European Union,
a State aid is considered to impact negatively the Internal Market and, thus, is
generally prohibited. Nevertheless, this hypothesis is contradicted in the paper
of d’Udekem & Van Audenrode (2020) who found that nationalized European
banks do not benefit from lower bond spreads compared to the non-aided banks.
Thus, temporarily state-owned large banks do not benefit from lower wholesale
funding costs, as could be thought.

An important negative side of bailouts is their connection to the fiscal dis-
cipline. Costly government interventions, especially capital injections, asset
management companies, nationalizations and blanket guarantees, constitute a
huge fiscal burden for national governments. Detragiache & Giang (201O),
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Laeven & Valencia (2018) and Cuadros-Solas et al. (2021) claim that fiscal
costs associated with crisis resolution might be substantial, accounting for 13.3
percent of GDP on average often reaching 55 percent of GDP.

Fratzscher & Rieth (2015) further state that decrease of credit risk follow-
ing government interventions is in many cases associated with an increase of
sovereign risk. In the EU, this fact appeared as a serious concern resulting in
the sovereign debt crisis affecting mainly the periphery member states. How-
ever, this topic is beyond the scope of this thesis.

3.2 Effects of government bailouts on bank risk
While government bailouts appears to be beneficial in terms of banks’ failure
avoidance and functionning of the financial intermediation, they are, to a large
extent, questioned with respect to the risk they may bring with themselves. An
excessive risk-taking of bailed banks is often interpreted as a result of reduced
market discipline, increased moral hazard, inefficient banking structure or bank
management. This, in turn, negatively affects banking sector stability in the
long run. Many studies have shown the positive association of banks’ bailouts
and increased risk-taking. On the following lines, I propose some of them.

For example, Hryckiewicz (2014) found that rescued banks are riskier com-
pared to the period before bailouts and also, that they are riskier in comparison
with the non-rescued banks despite the fact that lending activities of assisted
banks had been reduced. This finding indicates that banks pursued risky lend-
ing which can be attributed to the lower market discipline. Moreover, the
amount of risk is increasing with the amount of government aid.

Unchanged or increased risk-taking was found also in studies on TARP
recipients. As Igan et al. (2011) argue, the banks with most aggresive lending
activities between years 2000 and 2007 were recipients of the largest bailouts
during the mortgage crisis and their risk-taking had continuous trend even in
the post-bailout period. This finding implies that the government rescues tend
to increase the market’s perception of these banks’ importance leading to moral
hazard. Similarly, Brei & Gadanecz (2012) report no significant change among
rescued banks.

Nevertheless, Black & Hazelwood (2013) argue that while large banks’ risk
increased, the risk of small TARP recipients decreased. It can be explained
by two counterintuitive objective of TARP – first, bank capitalisation to re-
duce risk-taking and, second, increased lending aimed to stabilise economy in
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recession which, however, could trigger risk for large banks. Assisted banks,
surprisingly, continue to increase the share of leverage loans in their portfolio
as argued by Black & Hazelwood (2013).

Interesting insight into excessive risk-taking is the paper by Gietl & Kass-
ner (2020) who show that the government guarantees negative impact on risk
is intensified by managerial overconfidence which causes excessive risk-taking.
Excessively confident managers overestimate the return on risk exert more ef-
fort and take on more risk than rational agents. Returns to risk-taking being
positive, the optimal bonus tax increases as a response to managerial overcon-
fidence. The reason is that „government guarantees create an externality of
the bank’s behavior on the government, which is especially attractive to ex-
ploit, if the manager is overconfident. These socially adverse incentives can be
counteracted with a bonus tax.“

3.3 Government bailouts and bank performance
This thesis contributes mainly to the literature studying the ex-post perfor-
mance of European and US banks which received any form of government help
during the 2008 financial crisis. To my knowledge, a limited number of studies
has been made on the ex-post performance of European banks compared to
research on TARP participants. Most importantly, the results of these studies
are mixed. According to the scope of the performed studies, three type of pa-
pers are recognized: (1) works studying EU banks, (2) research on US banks,
and (3) worldwide studies.

To my knowledge, only two works deal with the performance of European
banks after bailouts relating to the 2008 financial crisis. This might be caused
by poor data availability on EU government support cases. In this respect, I
resume Maria & Vander Vennet (2017) who investigate the distress predictors
as well as performance of EU banks benefiting from bailouts in the crisis of
2008. They perform pooled and unpooled logit regressions on the two years
before bailouts and two years following bailouts for the bailed-out banks as well
as non bailed-out banks. An immediate increase in capital adequacy following
bailouts is reported. Interestingly, they claim that while a loan loss provisions
and non-performing loans had an increasing trend, the performance indicators
cost-income ratio and net interest margin of aided banks did not improve. The
recommendation of authors is that government aids should be accompanied
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by the requirement of instant banks’ business model redesign and structural
governance changes.

Another work studying the EU post-bailout performance is that of Jayas-
inghe (2019) with the use of a panel regression model with fixed effects. As
opposed to Maria & Vander Vennet (2017), he focus merely on profitability
measures: returns on assets, returns on equity and net interest margin and
confirmed the negative association between these indicators and government
bailouts in the EU. Similarly to Maria & Vander Vennet (2017), he suggests
that it can be attributed to the inefficient banking structure.

More studies in this matter have been done on US banks and their post-
bailout performance. The results are, however, mixed. Harris et al. (2013),
using data envelopment analysis, studied impact of TARP on operational effi-
ciency measured by interest income to total asset ratio, the non-interest income
to assets ratio, and the total loan to assets ratio. Their results show deterio-
rating patterns in aided banks’ operational efficiency and lower profitability.

A positive effect of state interventions on bank profitability can be found
in an event study analysis by Chen et al. (2021). They found that state
ownership is associated with better performance in terms of ROA and ROE
indicators and with lower risk in the post-crisis period since, as they argue,
it strengthens stability and confidence. Thus, it is admitted that potential
negative consequences of state ownership such as potential of corruption can
be in times of crisis overweight by the positive impact on bank’s profitability
and risk-taking.

Berger & Roman (2015) analyses an impact of TARP on the US banks and
their competitive advantage. They are interested in two competitive advan-
tage indicators – market share and market power. The former is proxied by
local market asset share and latter by Lerner Index for GTA. Using difference-
in-differences methodology, they find that TARP-participant banks received
competitive advantages and improved both their market shares and market
power.

The relationship between government support and liquidity holdings is also
not straightforward. Zgenh (2017) reports that TARP recipients tend to de-
crease their liquidity creation. However, Acharya et al. (2011) argues that it
depends on whether liquidity support is given unconditionally or conditionally.
While the former reduces incentives to hold liquidity, the latter affects liquidity
holding in the opposite direction.

Finally, two works were dedicated to the post-bailout performance on the
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worldwide sample. These studies were not limited to bailouts relating to the
financial crisis in 2008 and, thus, provide more general findings regarding the
state aid effects on banks. Hryckiewicz (2014) studied effects of government
intervention on the sample of worldwide banks from 1992. Although overall
performance of assisted banks improved after the bailouts, the performance
indicators of these banks were still on significantly lower level four year after
the bailout that indicators of non-assisted banks in the same countries. The
author thus suggests that bailouts were not completely effective in restoring
banking sector stability.

A similar research on worldwide banks was recently done by Kryg (2020)
on the sample 1992-2017. She considered three government interventions: na-
tionalization, government assisted mergers and restructuring processes. She
focused on four outcome variables: reserves, total capital, loan ratio and loan
growth. Overall, only nationalization had a positive impact on all bank perfor-
mance measurers. In case of the two others intervention, results are mixed for
individual indicators. She further argue that a ‘one-size-fits-all’ intervention
approach is suboptimal and that governments should implement their inter-
ventions on an individual basis.

I contribute also to the literature comparing performance of EU and US
banks. In this aspect, ECB (2015) published a study which shows that between
2000 and 2013, Euro area banks´performance was raising significantly slower
than that of US banks in terms of profitability measured by returns on assets
and returns on equity. This is partially explained by cyclical factors with US
economy growing faster in comparison with the EU where sovereign debt crisis
prevailed. But the structural factors such as deleveraging and de-risking of EU
banks were also present.

ECB further claim that the weak profitability of banks is assumed to be one
of the leading factors of financial instability for two reasons. Firstly, profits are
important in creating buffers so as to be able to provide services in times of
unexpected losses. And, secondly, low-profitable banks might have incentives
to generate higher returns by taking on more risks which can result in fragility
of banking system.

However, to my knowledge, there is no any work analyzing the difference
between post bailout performance of EU and US banks, which is one of the
question I will treat in this thesis.
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Data

This section covers the most important information on data used in the analysis
to assess the impact of bailouts on bank performance in the European Union
and United States. Firstly, it describes the choice of banks sample and its char-
acteristics. Next, selection of dependent and independent variables according
to CAMEL rating criteria, their sources and summary statistics are presented.

4.1 Sample selection
My thesis focuses on EU banks which were bailed out during the financial
crisis of 2008. Specifically, I considered bailouts which took place between
years 2008 and 2014, since majority of financial support was granted in this
period. I am using a sample of EU member states banks (including United
Kingdom). The hand-collected data on state aid were taken mainly from the
database of European Commission on competition. The EC database allows to
search case-by-case information on state aid approvals granted from the part
of the European Commission including the type, date, amount, scope, length
and detailed conditions under which the state aid was granted. However, in
many cases, member states were approved a state aid scheme with specific
conditions on granting state aid. This in practice means that state aids falling
under these schemes did not have to be approved by European Commission,
and, thus, are not included in the EC state aid database. For this reason,
information on particular state aid cases were taken also from news websites,
government and central banks reports containing summaries and evaluations
of state recapitalization and deposit guarantee schemes, etc.

To make sure that the sample is representative, there is a need to choose
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comparable control group of banks which will be assured by choosing banks
of similar characteristics. The most important factor in this respect is the
size of banks. The majority of banks which received bailouts was large banks,
thus, I will select the sample based on the assets size criterion. To this end, I
restrict my sample on banks with total assets higher or equal to $5bn. Table
4.1 presents the summary of my final bank sample. I have included 140 banks
of 13 EU member states. 36 of these banks actually benefited from any form of
state aid in the pre-specified period and, thus, are classified as treated banks.
The remaining 104 banks that in period did not receive any form of government
intervention are classified as "non-bailed bank" will serve as a control group in
my research.

Many EU countries did not intervened into the banking sector since the ma-
jority of their banks have foreign ownership. These countries include Bulgaria,
Czech Republic, Estonia, Romania and Slovakia. Moreover, Malta and Finland
are not included in the sample because any state aid was not approved in those
countries. Also, my source database does not contain data for Hungary, Latvia,
Lithuania, Poland and Slovenia, thus are not covered in the sample, too. So,
the final sample consist of 15 EU countries including United Kingdom.

Note that my sample includes exclusively parent banks, because almost all
bailouts were performed at the parent company level, while the subsidiaries
did not benefit from any state help in general. (Maria & Vander Vennet 2017,
pg. 14-15) One famous exception it the Belgian Dexia bank case, which got
support not only from Belgian government, but also from French and Lux-
embourg. Additionally, many subsidiaries were sold or acquired and, thus, it
is uneasy to track their behavior. Importantly, non-intervened parent banks
which acquired any other intervened bank during the treatment period are in
my sample treated as non-intervened banks.

Apart from all European Union, I want to compare differences in post-
bailout performance within two group of EU states - EU core and EU periphery.
Periphery states of the EU are, by convention, Portugal, Italy, Greece and
Spain. Ireland is sometimes included, sometimes not. Ireland’s financial sector
was severly hit by the crisis, so I will treat it as a periphery state, too. Similarly,
a belonging of Cyprus to the EU core is not straightforward, but, for the
purposes of this thesis, I will treat it as periphery state, too. In robustness
checks, I verify whether exclusion of Ireland and Cyprus from the periphery
states influence my findings. The belonging of a particular state into periphery
is depicted in the fourth column of Table 4.1 with 1 meaning EU periphery and
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0 indicating EU core.

Table 4.1: Banks sample

Country Bailed banks Non − bailed banks Periphery

Austria 4 8 0
Belgium 3 4 0
Cyprus 1 2 1
Denmark 1 7 0
France 4 3 0
Germany 7 17 0
Greece 4 0 1
Ireland 3 0 1
Italy 1 21 1
Luxembourg 0 2 0
Netherlands 3 6 0
Portugal 2 3 1
Spain 1 13 1
Sweden 1 4 0
UK 2 14 0

Total - EU 36 104

Total - US 86 90

In the third part of my thesis, I want to compare government interven-
tions’ effects on EU bank performance with the post-bailout performance of
US TARP recipients. To this end, I am using a set of banks created in the
same way as in the EU case - by taking all banks with assets higher than $5bn
dollars which are available in The Banker Database. Next, I detect which of
these banks benefited from TARP program which is available in the Treasury’s
TARP Transaction Report. The report includes the identity and location of
the institution, the date when the entity received TARP support together with
the received amount. In my sample, I have 86 TARP-aided banks in total and
90 non-aided ones.

I am studying the change of performance indicators before and after the
treatment. The bailouts of interest took place in period between years 2008
and 2014. Note that government bailouts in the EU countries (as well as in the
US) were in many cases provided and drawn repeatedly. E.g., the first bailout
for Franco-Belgian Dexia bank group took place in 2008. The repeated bailout
for Dexia was approved in 2011 when a Belgian subsidiary was nationalized by
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Belgian government. One year later, Dexia received another capital injection.
For this reason, we are not able to run a regression around the exact year
of bailout. Rather, I set the whole period between years 2008 and 2014 as
a treatment period. I want to compare bank performance five years before
the treatment with the bank performance five years following the treatment.
For this reason, years 2003-2007 represent my pre-treatment period and years
2015-2019 constitute a post-treatment period.

Apart from the study on the overall bailout effects on the bank perfor-
mance, the comparison of the effects of particular state aid measures seems
to be reasonable. However, such research is hardly doable, since a majority
of European aided banks received more forms of bailouts. For example, ING
received capital injection in October 2008, which was followed by guarantee on
mortgage bonds granted in January 2009. Also, note that the data availability
for particular bailout cases in the EU is poor and hard to obtain. Thus, we are
not able to analyse specific government measures.

4.2 CAMEL rating criteria
Most of the literature follows CAMEL rating criteria as a benchmark for assess-
ing bank performance (e.g. Antoun et al. 2018; Maria & Vander Vennet 2017)
CAMEL rating criteria are used for assessing the bank’s financial condition,
especially in United States. The acronym “CAMEL” stands for the five bank’s
condition indicators that are assessed: Capital adequacy, Asset quality, Man-
agement, Earnings, and Liquidity. In 1997, the sixth component was added -
bank’s Sensitivity to market risk - which changed the acronym to CAMELS.
However, the majority of the academic literature still uses previous CAMEL
ratings. Each component, as well as overall bank’s financial condition, is as-
signed rating marks on a scale from 1 to 5. Banks with ratings of 1 or 2 are
considered to present few, if any, supervisory concerns. On the contrary, banks
with ratings of 3, 4, or 5 present moderate to extreme degrees of supervisory
concern. Lopez (1999) Following lines present the descriptions of individual
CAMEL rating components.

Capital adequacy A financial institution has to hold capital adequatly high to
cover the potential adverse consequences of its risks. The risks have to
be properly identified and monitored. The evaluation of capital adequacy
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should take into account the effect of credit, market, and other risks
affecting the banks’s financial condition.

Asset quality The asset quality measures current and potential future credit risk
resulting from the bank’s credit and investment portfolios, ownerships
and transactions. This criterion takes into account the allowance for loan
and lease losses and assess the exposure to counterparty default. Also,
the ability of management to control, monitor and manage credit risk is
rated. The asset quality of a financial institution is evaluating based on
the following factors, for example:

Management The management is the ability of the board of directors and
management, within the scope of their responsabilities, to ensure effi-
cient functionning of the institution. They are evaluated with respect to
their ability to identify,monitor, and control the risks of an institution’s
activities. Managers are expected to provide clear guidance regarding
risk exposure and ensure the appropriate policies establishment.

Earnings Earnings are incomes from bank’s operations. This rating takes into
account also the quality of earnings and factors that may affect their
sustainability. Quality and quantity of earnings can be influenced by ex-
cessive or wrongly managed credit risk as well as by market risk through
the interest rates. Through this parameter, the bank’s efficiency is con-
troled with respect to its capital adequacy to cover all the potential losses
and the ability to pay off the dividends. It is often proxied by returns on
assets (ROA) and returns on equity (ROE).

Liquidity Liquidity is the bank’s ability to convert assets into cash. Evaluated
are the current level and prospective sources of liquidity with respect to
funding needs. Management of financing and its adequacy with respect
to the bank size and its risk profile are assessed as well. It is necessary
that the institution is capable to hold a sufficient level of liquidity to
meet its financial obligations in a certain time as well as to fulfill the
needs of the banking sector. Also, the liquidity should be maintained at
an adequate cost and through sources which are available also in adverse
financial times. (FDIC 2021)
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4.3 Dependent variables
The choice of performance indicators for my research is based on the CAMEL
rating criteria and inspired by previous works evaluating bank performance. For
example, Antoun et al. (2018) estimate performance by asset quality (Loan loss
provision/total loans, Impaired loans/total loans, Impaired loans/total equity)
and earnings index (ROA, ROE). Chen et al. (2021) proxies performance only
by profitability measurers ROA and ROE. Maria & Vander Vennet (2017) use a
set of variables from CAMEL ratings counting equity ratio, Core Tier 1 capital,
loan loss provisions, non-performing loans, cost-income ratio (CIR), net interest
margin (NIM), interbank funding and bank size measured by total assets. Kryg
(2020) uses loan ratio and loan growth as proxies for bank lending; ratio of loan
loss reserves-to-NPLs as a proxy to bank’s risk position and total capital ratio
as a proxy to bank’s capital position.

My aim is to assess post-bailout banks’ performance by approximating four
out of five of these criteria - capital adequacy, asset quality, earnings and liq-
uidity. I do not include management criterion, since it is hard to proxy and
the data for such a variable are not at my disposal. Importantly, I am working
with The Banker Database which covers only very limited range of bank-specific
datapoints.

Banks’ capital position is usually measured by Total Core tier capital or
equity ratio. In my analysis, capital position is proxied by total tier 1 capital
ratio only due to limitations of available dataset.

Bank’s earnings or profitability is commonly measured by return on assets,
return on equity and net interest margin. Again, due to dataset limitation, I
consider only ROA as profitability proxy. Higher ROA means higher profitabil-
ity towards bank’s assets. It shows bank’s ability to transform its assets into
profits thereby indicating its efficiency level.

Bank’s risk position (asset quality) is described by non-performing loans
ratio. These measurer becomes interesting in the comparison of pre- and post-
bailout bank performance, since it shows how risky the balance sheets are.
Obviously, the higher ratio of non-performing loans, the more risky the bank is
and the poorer the quality of its assets is. I considered also allowence for loan
losses as better asset quality proxy, however, database at my disposal reports
too many missing values for this indicator thereby is not usable.

Following Kryg (2020), I proxy liquidity by loans to assets ratio which is
a percentage of gross total loans with respect to total. The higher this ratio
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is, the lower the liquidity of bank is and, thus, its portfolio is more risky.
However, one might be unsure about informative value of loans to assets as
a liquidity indicator, since it does not include other assets characteristics. In
fact, liquidity is usually approximated by more complex ratios such as liquid
assets to total assets, fixed assets to total assets, total loans to deposits, liquid
assets to deposits or short-term funding (Antoun et al. 2018). For this reason,
I interpret loans to assets rather as a proxy for bank’s lending activity.

4.4 Control variables
Control variables are divided into two groups - bank specific and country spe-
cific. I will specify four bank specific variables. Firstly, market power deter-
mined by bank´s size is in most literature proxied by natural logarithm of total
assets. Another bank specific variable is operational efficiency and its indicator
is cost-income ratio (CIR). Moreover, I use all dependent variables as control
variables in models where they do not represent an outcome variable. E.g. if I
estimate model with total capital ratio as a dependent variable, ROA, loans to
assets and NPLs serve as control variables. I try to include two other control
variables - loans to deposit ratio as a proxy for liquidity and capital to assets
ratio as leverage indicator, but they are not included in the final model due to
correlation with other used variables and their inclusion in the model does not
influence my final results.

I specify two main country specific control variables - GDP growth rate
and inflation. These variables are important to control for the country-level
macroeconomic condition differences in my regression, which naturally tend to
impact the banking sector performance.

Table 4.2 lists all dependent as well as explanatory variables used in the
regression with their description and source. Table 4.3 presents the summary
statistics of bank specific as well as country specific variables used in the re-
gression.
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Table 4.2: Variables description

Variable Description Proxy Source

BIS Capital Ad-
equacy Ratio

The sum of Tier 1 Capital
and Tier 2 Capital, divided
by Total Risk Weighted As-
sets, expressed as a %

Capital ad-
equacy

The
Banker

Total Assets Total Assets held on the
balance sheet (in millions
USD) expressed in loga-
rithm

Bank size The
Banker

Loans to Assets
Ratio

Gross Total Loans as a per-
centage of Total Assets

Liquidity The
Banker

Loans to Deposit
Ratio

Gross Total Loans divided
by Gross Total Deposits, ex-
pressed as a %

Liquidity The
Banker

Cost-Income
Ratio

Operating Costs excluding
Total Impairments Charges
and Provisions divided by
Total Operating Income

Operational
Efficiency

The
Banker

Non-Performing
Loans

Gross non-performing
loans, whether impaired or
not, divided by Gross Total
Loans, expressed as %

Asset qual-
ity

The
Banker

Return on As-
sets

Net Income for the year di-
vided by Total Assets ex-
pressed as %

Profitability The
Banker

Capital to As-
sets Ratio

Tier 1 Capital divided by
Total Assets, expressed as
%

Leverage The
Banker

GDP Growth
Rate

Annual percentage growth
of rate of GDP

- World
Bank De-
velopment
Indicators

Inflation Annual percentage change
in consumer price index

- OECD
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Table 4.3: Summary statistics

Variable Obs. Mean Std.dev. Min Max

European Union
BIS Capital Adequacy Ratio 1135 14.6 7.39 1.0 45.9
Total assets 1191 9.98 2.01 2.93 14.91
Loans to assets ratio 1116 57.4 23.78 0.59 97.95
Cost-income ratio 1185 56.38 34.06 -254.37 638.8
Non-Performing Loans 962 4.13 5.53 0.01 41.00
Return on assets 1191 0.63 1.01 -9.13 8.84
GDP growth rate 1191 2.21 1.83 -0.93 25.16
Inflation 1191 1.49 0.96 -2.09 6.68
United States
BIS Capital Adequacy Ratio 1527 14.33 3.93 9.49 44.96
Total assets 1528 14.804 1.53 6.35 14.91
Loans to assets ratio 1303 66.74 14.6 7.66 94.38
Cost-income ratio 1528 60.87 11.87 10.81 221.1
Non-Performing Loans 1527 0.7495 1.12 0.01 16.7
Return on assets 1528 1.36 0.88 -1.99 22.18
GDP growth rate 1524 2.71 0.66 1.62 3.79
Inflation 1528 2.11 0.91 0.11 3.39



Chapter 5

Methodology

5.1 Difference-in-differences approach
This chapter provides an overview of used methodology. At the beginning,
difference-in-differences is described and assumptions are identified. Next, I
formulate three main hypothesis and model setup. Finally, I present two esti-
mation approaches which are used - fixed effects and propensity score matching.

5.1.1 Theoretical background of difference-in-differences

To examine the causal effects of government interventions on bank performance,
a difference-in-differences (DID) method will be applied. The difference-in-
difference methodology is well known in the applied economic research when
assessing effects of a specific treatment, e.g. public intervention, policy or
program implementation. The main assumption of this approach is that we
have two groups of observed individuals and one group is subject to a treatment.
Then, we are able to compare the outcomes of both groups before and after
the treatment and estimate the causal effect of the treatment.

For scientific purposes, difference-in-differences was used for the first time
in the work by Snow (1856) where he studied whether cholera was transmitted
by air or water. Later, DID approach appeared also in economics. Nowa-
days, difference-in-differences is often used in the field of banking or health
studies when comparing a treatment group to a control group before and after
a treatment. Also, majority of studies evaluating effects of bailouts is based
on the difference-in-difference methodology including Hryckiewicz (2014); Kryg
(2020); Berger & Roman (2015) For this reason, I follow this approach to ex-
amine change in bank performance of EU banks following bailouts.
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Effectively, the difference-in-differences method allows us to assess effects
of a treatment on a certain group by comparing the difference in outcome level
of affected group to the unaffected (control) group. In particular, it compares
the two groups in two periods – before the treatment and after the treatment.

Consider following equation:

yi,j,t = γs + λt + δDIDj,t + ϵi,j,t

where y is the outcome, indice i denotes individual entity, j denotes whether
this entity is part of the the treatment or control group and t denotes time pe-
riod (before or after the treatment). γs describes differencies between treatment
and control group without treatment. λt captures the common time trend or,
in other words, factors affecting the outcome which are common for treatment
and control groups.

The most important term in this model is an interaction term DIDi,t. It is
composed of two dummy variables - (Dj × Tt) - describing the effect of the
treatment on the treated subjects. Dj is treatment variable. It is a dummy
variable acquiring zero if a subject is untreated and one if a subject is treated. Tj

is another dummy variable denoting period - zero means pre-treatment period,
while one denotes post-treatment period. Note that in period zero, all subjects
are untreated, since the treatment occurs between period zero and one.

Table 5.1: Difference-in-differences estimation scheme.

Pre-treatment Post-treatment Difference
(t = 0) (t = 1)

Control (j = 0) ȳ0,0 ȳ0,1 (ȳ0,1 − ȳ0,0)
Treated (j = 1) ȳ1,0 ȳ1,1 (ȳ1,1 − ȳ1,0)
Difference (ȳ1,1 − ȳ1,0) − (ȳ0,1 − ȳ0,0)

Note: ȳj,t is an average outcome, where j indicates control group (j=0) and
treated group (j=1) and t denotes time period before the treatment (t=0) and
after the treatment (t=1).

The difference-in-differences estimation consist in taking two differences be-
tween group means. Firstly, it takes the difference in the mean of the outcome
variable between the two periods for each of the groups. The second difference
is actually the difference between the differences calculated for the two groups
in the first stage. The latter measures the change in outcome difference between
the treatment and the control groups, which is interpreted as the causal effect
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of the causing variable. DID allows to control for a group specific constant
differences which are present also in the absence of the treatment and, thus,
better estimate the real effect of the treatment. (Schwerdt & Woessmann 2020,
pg. 5-6)

If we define ȳj,t as an average outcome of group j in time t, Table 5.1.
shows the process of finding difference-in-difference estimate. The difference-
in-differences estimate is then:

δ̂ = (ȳ1,1 − ȳ1,0) − (ȳ0,1 − ȳ0,0)

Difference-in-differences is used to compute average treatment effect on the
treated (ATT). Following Lechner (2010) and Imbens & Wooldridge (2007),
ATT can be defined by following equations:

ATT = E(Y1,t − Y0,t | D = 1) =

= E[E(Y1,t − Y0,t | X = x, D = 1)⏞ ⏟⏟ ⏞
θt(x)

| D = 1] =

= EX|D=1 θt(x)

where θt(x) denotes the corresponding effects in the respective subpopula-
tions defined by the value of X being x.

5.1.2 Assumptions

Apart from standard assumptions which are common for OLS, difference-in-
differences has one specific assumption. The key DID assumption is that in the
absence of the treatment, the two analysed groups would follow the same path
over the time. Consider following equation:

E(Y0i,j,t | s, t) = γs + λt

This equations says that in the absence of a treatment, output is determined
by the sum of a time-invariant state effect and a year effect that is common
across states. The additive state effect plays the role of the unobserved indi-
vidual effect in the previous subsection.

This assumption is often called parallel trend assumption and can be de-
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scribed by the following equation:

E(Y0,1 | X = x, D = 1) = E(Y0,0 | X = x, D = 1) =

E(Y0,1 | X = x, D = 0) = E(Y0,0 | X = x, D = 0) =

E(Y0,1 | X = x) = E(Y0,0 | X = x); ∀x ∈ X

where Y0, t describes the potential outcome, i.e. the outcome that would
occur without passing the treatment and X is a set of observable covariates.

In other words, this equation tells us that expected potential outcome is
the same over time in the both, treated and non-treated group, given X. Thus,
any difference in the potential outcome of these two groups is not linked to
participation in any of the two groups. So, if the treatment was not allocated,
the treatment and control group would follow the same path conditional on X.
(Lechner 2010, pg. 179)

This assumption can lead to biased results if some characteristics are wrongly
associated with the treatment. Covariates should be chosen properly in such
a way that they capture all effects which could lead to different path trends.
Otherwise, every departures of the treated’s outcome variables from the path of
the control group will be automatically associated with the treatment instead
of heterogeneity in subjects’ characteristics. (Lechner 2010, pg. 179-180)

Furthermore, difference-in-differences requires unconfoundedness, which means
that the treatment is not related to outcome at baseline. In other words, allo-
cation of intervention was not determined by outcome. Otherwise, ATT out-
come might influenced by factors influencing treatment assignment rather than
treatment itself. This is important for my work, since government interven-
tions represent endogenous decision by policy-makers, which, effectively, might
cause bias in my research. To address this issue, I will estimate ATT also by
using propensity score matching which enable me to rebalance my treatment
and control group.

5.2 Model

5.2.1 Hypotheses

Based on the previous research on effects of government intervention on bank
performance, three research questions are defined.
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Hypothesis 1
Under the first hypothesis, I will examine whether bank performance of EU
banks which received any form of bailout did improve compared to banks which
did not benefit from any government intervention in the defined period. In this
respect, I will consider four variables describing bank performance following
the CAMEL rating criteria as described in Chapter 4.

The expected bailouts’ impact on bank performance indicators are uncertain
and hard to define. Capital adequacy is expected to improve due to tightened
regulatory requirements associated with bailouts. Banks’ profitability is ex-
pected to decrease due to restrictions and requirements that are imposed on
banks when they receive bailouts. On the other hand, assuming that banks
increase their lending and improve credit quality, profitability might rather im-
prove, e.g. due to higher interest rates. Loans to assets ratio can either grow as
a result of increased lending, but it can further decline due to de-risking efforts
of banks’ portfolio. The credit activity influences also ratio of non-performing
loans. While less risky lending and better credit quality should result in lower
NPLs, higher lending activity might be associated with poorer credit quality
with subsequent higher NPLs.

Hypothesis 2
Under the second hypothesis, I will study whether intervened banks of periphery
EU member states gained less in performance that their counterparts in the EU
core countries.

To test the second hypothesis, I use two subsamples made of the core dataset
by dividing banks into two group according to their country of residence - core
countries and periphery countries. The belonging of countries to these two
groups is shown in Table 4.1. Then, I simply run the separate regressions with
the same model specifications as in the first hypothesis for the two subsamples.

Hypothesis 3
Finally, I want to detect whether there is any difference in the post-bailout
improvement of bank performance in the European Union and United States,
which constitutes my third hypothesis. The same approach is applied as under
the previous two hypothesis. Four additional regressions are run with the same
model specification as in the hypothesis 1 and 2, but with the US bank data.
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5.2.2 Model setup

To examine impacts of government rescue policies on bank performance, I will
use difference-in-differences approach. The methodology is mostly inspired by
Kryg (2020). In my case, the treatment group will be the group of banks which
benefited from a state aid between years 2007 and 2013. The control group is
the group of banks with similar capital adequacy characteristics which did not
benefit from any government help in the same period.

As a first step, I will calculate average treatment effect on the treated (ATT)
by basic DID estimation without any covariates to see the change in average
change in the mean of outcome variables in post-bailout period.

As a second step, model with control variables will be estimated. The aim
is to control for bank-specific and other trends potentially influencing bank
behaviour. Moreover, as already mentioned, assignment of government inter-
vention is endogenous option made by policy-makers, thus, it is of great impor-
tance to control for dissimilarities among banks. I will estimate the following
DID equation with bank-specific and country-specific control variables:

performance indicatorsi,t = β0 + β1liquidityi,t + β2bank sizei,t+

+β3capital adequacyi,t + β4profitabilityi,t + β5operational efficiencyi,t+

+β6gdpi,t + β7inflationi,t + β8DIDi,t + γ1timet + γ2banki,

where indices i and t denote bank and time, respectively. Outcome variable
performance indicatorsi,t enclose four explained variables of our interest (cap-
ital ratio, total assets, loan to assets ratio and ROA) describing the bank per-
formance. For each of these outcome variables, the separate regression will be
performed and the rest of performance indicators will be included into control
variables in each separate case where they do not serve as a studied outcome.

I include two types of control variables in the regression. Firstly, bank con-
trol variables as defined in Chapter 4. Secondly, two country control variables
are included - GDP and inflation.

In order to control for pre-existing differences across banks in the used
sample, I am including two fixed effects terms. β5timet is the fixed effect term
controlling for heterogeneity across the time periods. β6banki is another fixed
effects term which serves as control variable for bank heterogeneity which is
persistent over time.

DIDi,t denotes the difference-in-differences estimator. It is the interaction
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term composed of two dummy variables - (treatedj × periodt). treatedj

equals one for bailed banks and equals zero for non-bailed ones. Similarly,
periodt is one for post-bailout period and zero otherwise. DIDi,t term is the
most important parameter in this regression analysis, since it measures the
difference in behavior of variables of our interest between the treated and con-
trol group. Specifically, it denotes the change of performance indicators in the
post-intervention period in the group of banks which benefited from govern-
ment bailouts with respect to non-intervened banks.

5.2.3 Fixed effects regression

The next step is the choice of estimation model. Since I have a panel data, three
options are usually considered: pooled OLS, fixed effects model and random
effects model.

I am assuming that individual banks have heterogeneous characteristics
which do not change over time. To control for these characteristics, fixed
effects estimator is often used in the regression. One way fixed effects model
captures any unobserved heterogeneity across units which are constant across
time. In contrast, a two-way fixed effect model captures differencies across unit
as well as across time dimension. In our case, the two-way fixed effects model
seems more intuitive.

As mentioned above, it is also assumed that dissimilarities across the banks
used for the study have some influence on the dependent variables and, thus,
the use of random effects model might be considered, too. (Jayasinghe 2019)
For this reason, the random effect model has been estimated, too. Based on
the Hausman test, the fixed effect model has been chosen compared to random
effect model. Thus, my final regression model includes the fixed effects for bank
and year.

Another issue which has to be addressed is that in difference-in-differences
setup implies a within-unit serial correlation (Bertrand et al. 2004). Also, a
treatment assignment can be correlated within clusters at different level. There-
fore, Abadie et al. (2017) argue that standard errors should be clustered at the
level of treatment assignment and it should be done at the highest possible
level of aggregation. In this respect, two options of clustering come into play.
Either I can cluster on bank level or on country level. Assuming that govern-
ment bailouts are assigned on the bank level, I use robust standard errors and
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cluster them on the bank level. By this approach, potential heteroscedasticity
will be prevented.

5.2.4 Propensity score matching

The linear regression with fixed effects allows a researcher to control for other
factor’s influence on the bank performance. However, as noted above, it is
working with the strong assumption of parallel time trends and unconfound-
edness. Moreover, there is also a potential of endogeneity. Thus, I want to
overcome this issues by checking the robustness of my findings by estimation
of average treatment effect on treated with propensity score matching.

Matching is a nonparametric pre-processing technique for addressing im-
balance between treatment and covariates. It represents a tool how to ensure
unconfoundedness as well as to minimize model dependence when estimat-
ing treatment effects. To this end, propensity score is commonly used as a
rebalancing measure. The propensity score refers to the probability of receiv-
ing treatment conditional on pre-treatment covariates. There is a variety of
matching algorithms such as mahalonobis distance matching, propensity score
matching, weighting methods, etc.

I follow the work of Imai et al. (Forthcoming) who introduced a new method-
ological tool for matching method on time-series cross-sectional data. This
approach is covered by the PanelMatch package in R. The proposed match-
ing procedure consists of several steps. Firstly, all treated observations are
matched according to the treatment history. In my case, this step chooses all
non-treated observations to every treated one, since all observations have the
same treatment history - period between years 2008 and 2014.

Next step is the refinement of the previously matched set according to the
covariate balance. This can be done either by mahalonobis distance, various
matching or weighting methods. After trying some of these approaches, I choose
propensity score matching as a refinement method. Estimation of propensity
score resides in fitting a treatment assignment model. This is done by logistic
regression with confounders which are expected to be associated with treat-
ment and outcome at the same time. I define following six confounders which
serves for propensity score estimation: total assets, total capital ratio, cost-
income ratio, loans to assets ratio, ratio of non-performing loans and returns
on assets. Propensity score for treated and their matched non-treated observa-
tions is calculated from the fitted model. Distance measure is then defined as a
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difference in the logit of a logistic regression propensity score between control
and treatment group, which is adjusted for the lagged covariates by matching
on the estimated propensity score.

Finally, average treatment effect on the treated is estimated by the following
equation:

ATTˆ (F, L) = 1∑︁N
i=1

∑︁T −F
t=L+1 Di,t

N∑︂
i=1

T −F∑︂
t=L+1

Di,t

{︄
(Yi,t+F −Yi,t−1)−

∑︂
i′∈Mi,t

wi′

i,t(Yi′,t+F −Yi′,t−1)
}︄

where i, t denotes treated unit and time, respectively, while i′ is a subscript
for control observation. F defines the number of leads or time periods for
which we want to estimate the outcome. In my case F = 5 because I want
to estimate ATT five years after the treatment. L is defined as the number
of lags covariates should be adjusted for. I set L = 4 since I have 5 periods
before the treatment. Note that Di,t = Xi,t(1 − Xi,t−1) and it equals 1 only if
observation changes the treatment status and has at least one matched control
unit. Moreover, Mi,t is the data set with treated and untreated units matched
on the treatment history thereby my whole data set. Finally, wi′

i,t represents
weights assigned to control units.
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Results

This chapter summarizes the findings of my empirical research. Firstly, I test
the parallel time trends assumption which is crucial for the used methodology.
Next, I present the basic difference-in-differences results without any covariates
which serves as a baseline for the following analysis. Next, main results of fixed-
effects regressions divided into three parts according to pre-defined hypotheses
are provided. And, finally, results of additional robustness checks including
propensity score matching as well as sensitivity checks are presented.

6.1 Examining parallel time trends assumption
As noted in Chapter 5.1., the difference-in-differences method assumes that,
without being exposed to a treatment, the treatment and control groups would
follow the same path over time. So, before proceeding to the main regression
analysis, I want to to check whether performance indicators for banks of our
interest satisfy this strong assumption. Figures 6.1. depict the evolution of my
four performance measurers (total capital ratio, return on assets, loans to assets
and non-performing loans) in the bailed and non-bailed banks. Specifically, the
trend lines before the first pre-treatment year 2008 are of our interest, since we
are taking period between years 2008 and 2014 as a treatment period. We can
observe that, to some extent, the pre-treatment parallel time trend is present
for all four variables of interest, even though not perfectly. Especially, the
evolution of non-performing loans in time is slowly narrowing between the two
groups. Based on the graphical representation, we can assume that, before the
bailout period, the treatment and control group followed the similar trend in
terms of performance indicators. Nevertheless, I consider the graphical analysis
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as insufficient because of limited number of observations in the pre-intervention
period, therefore, I will check the robustness of my results using propensity
score matching in Chapter 6.3.1.

Interestingly, one can observe that starting from year 2007, the performance
of aided and non-aided banks starts to diverge quite significantly. Most impor-
tantly, after the bailout period ending in 2015, the banks follow very different
trends, so it is presumable that government interventions did have some ef-
fect on bank performance. Most striking is the evolution of intervened banks’
non-performing loans which soars markedly and returns to pre-crisis level only
slowly. On the other hand, aided banks overtook non-aided ones in terms of
profitability measured by ROA.

Figure 6.1: Parallel time trend - EU banks.

Source: Author’s calculation based on The Banker Database.

Figure 6.2. depicts the banks’ performance indicators evolution in time for
US banks. Unlike EU banks, the evolution of profitability and NPLs for the US
indicates that TARP recipients returned to non-recipients’ level right after the
bailout period. Differencies are visible in capital adequacy and lending activity
with the latter being reduced compared to non-intervened banks.
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Figure 6.2: Parallel time trend - US banks.

Source: Author’s calculation based on The Banker Database.

6.2 Main empirical findings

6.2.1 Basic DID regression results

The first step of my empirical research is the basic difference-in-differences cal-
culation without control variables, which is shown in Table 6.1. The important
part is the right-bottom corner of the table with the difference-in-differences
coefficients indicating relative change in performance measurers of aided banks
to non-aided ones. We can observe that differences in loans to assets ratio as
well as in non-performing loans in post-bailout period tend to be significantly
higher among treated banks. This results suggest that intervened banks in-
creased their lending compared to their non-intervened peers and reduced their
liquidity. Also, higher NPLs among intervened banks gives impression of lower
credit quality and ongoing risk-taking. The improvement is present also in
case of Total capital ratio. On the contrary, considering profitabiliy (ROA),
no distinction between treated and control groups in the post-bailout period is
present.

A DID computation with the split on EU core and EU periphery from the
Table 6.2. presents interesting results suggesting that government bailouts had
dissimilar effects on banks in these two group of states. The first contrast
is noticeable in profitability measurer. While returns on assets of core coun-
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Table 6.1: Difference-in-differences - EU banks.

Non-treated Treated Difference
Mean St. dev. Mean St. dev. Mean St. dev.

Pre-bailout period
Capital
ratio

10.321 (0.3078) 8.842 (0.3808) -1.4794* (0.6936)

Return
on assets

1.1345 (0.0597) 0.7686 (0.0399) -0.36595*** (0.09057)

Loans ra-
tio

54.088 (1.5043) 44.6699 (1.9208) -9.418*** (2.544)

NPL 2.485 (0.2068) 2.982 (0.216) 0.49644 (0.6936)

Post-bailout period
Capital
ratio

17.73 (0.3051) 18.63 (0.4837) 0.9*** (0.57195)

Return
on assets

0.4543 (0.0434) 0.2318 (0.0587) -0.2225** (0.07305)

Loans to
assets

59.848 (1.0691) 59.724 (1.5868) -0.124 (1.91345)

NPL 4.083 (0.2339) 7.083 (0.7322) 3*** (0.31225)

(Post-bailout)-(Pre-bailout)
Capital
ratio

7.4107*** (0.4593) 9.788*** (0.61572) 2.3728** (0.8140)

Return
on assets

-0.6802*** (0.06614) -0.5368*** (0.07102) 0.1435 (0.1217)

Loans to
assets

5.760** (1.802) 15.0541*** (2.49156) 9.295** (3.329)

NPL 1.5976** (0.5115) 4.101*** (2.49156) 2.5035** (0.8587)

This table provides results of basic difference-in-difference calculations for EU banks. Stan-
dard errors are in brackets.
* Significance at 10% level.
** Significance at 5% level.
*** Significance at 1% level.
Source: Author’s calculations.
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tries’ bailed banks increased, the periphery states’ banks became relatively less
profitable in post-intervention period with respect to the non-intervened group
of banks. Furthermore, the opposite results are apparent for loans to assets.
While in core countries’ banks government bailouts did not have important ef-
fect on loans to assets ratio, significantly growing trend can be seen in the EU
periphery. The latter finding is supported by significant rise of non-performing
loans in periphery countries after bailouts compared to the core where the gap
in NPL between intervened and non-intervened banks did not change in an
important way.

Table 6.2: Difference-in-differences - EU Core and Periphery.

Non-treated Treated Difference
Mean St. dev. Mean St. dev. Mean St. Error

(Post-bailout)-(Pre-bailout)
EU Core
Capital
ratio

8.1037*** (0.682) 10.951*** (0.78144) 2.8479* (1.1285)

Return
on assets

-0.5671*** (0.07937) -0.1645** (0.05483) 0.40257** (0.13951)

Loans to
assets

16.6264*** (2.4347) 13.081*** (2.72581) -3.5459 (4.0874)

NPL 0.8042* (0.3728) -0.227 (0.31124) -1.0307 (0.525)

EU Periphery
Capital
ratio

5.9551*** (0.4907) 7.13*** (0.86998) 1.1780 (0.9804)

Return
on assets

-0.83757*** (0.11225) -1.3703*** (0.17053) -0.53273* (0.22577)

Loans to
assets

-6.859** (2.460) 19.2917*** (5.36044) 26.150*** (5.229)

NPL 3.8871*** (0.7795) 13.929*** (0.4743) 10.0418*** (1.5653)

This table provides results of basic difference-in-difference calculation split into EU Core and
Periphery. Standard errors are in brackets.
* Significance at 10% level.
** Significance at 5% level.
*** Significance at 1% level.
Source: Author’s calculations.

Average treatment effect for US banks is shown in Table 6.3. As displayed at
the right-bottom corner, the US banks’ performance followed a different trend
than that of the EU banks. Capital adequacy of US TARP recipient banks
in post-bailout period increased relatively to that of non-recipient banks. As
opposed to EU intervened banks, the change in profitability (ROA), loans to
assets ratio and non-performing loans is for US banks with opposite sign, but
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coefficients are insignificant for all three variables, implying no crucial variation
in post-bailout period.

Difference-in-differences without covariates gave us an interesting overview
of changes in bank performance measurers after government interventions.
However, we assume that the performance indicators are not influenced merely
by bank being involved in bailout, but also by other factors. To control for
other factor’s influence on bank performance, we perform regressions for the
same dependent variables with several control variables.

Table 6.3: Difference-in-differences - US banks.

Non-treated Treated Difference
Mean St. dev. Mean St. dev. Mean St. dev.

Pre-bailout period
Capital
ratio

14.7954 (0.2269) 13.02 (0.14277) -1.7716*** (0.3055)

Return
on assets

1.70414 (0.04796) 1.7854 (0.07127) 0.08124 (0.06452)

Loans to
assets

54.805 (1.477) 64.657 (0.99292) -1.287 (1.434)

NPL 0.51258 (0.06565) 0.6164 (0.02547) 0.10384 (0.08838)

Post-bailout period
Capital
ratio

15.003 (0.19846) 14.41 (0.12277) -0.593 (0.23337)

Return
on assets

1.0837 (0.0237) 1.0728 (0.02067) -0.0109 (0.03145)

Loans to
assets

69.59 (0.57127) 65.299 (0.83613) -4.291 (1.01266)

NPL 0.8828 (0.08539) 0.8804 (0.04039) -0.0024 (0.08858)

(Post-bailout)-(Pre-bailout)
Capital
ratio

0.2075 (0.291) 1.39*** (0.18829) 1.1807** (0.4016)

Return
on assets

-0.62044*** (0.0615) -0.7126*** (0.0742) -0.09211 (0.08483)

Loans to
assets

3.646** (1.302) 0.642 (1.29808) -3.005 (1.735)

NPL 0.37019*** (0.08418) 0.264*** (0.03468) -0.10623 (0.11616)

This table provides results of basic difference-in-difference calculations for US banks. Stan-
dard errors are in brackets.
* Significance at 10% level.
** Significance at 5% level.
*** Significance at 1% level.
Source: Author’s calculations.
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6.2.2 Fixed effects regression results

The main empirical findings are based on the fixed effects regression model with
four outcome variables describing the bank performance: total capital ratio,
return on assets (ROA), loans to assets and non-performing loans (NPL). The
model is estimated with Ordinary least squares. Table 6.3. shows the regression
results for all three model specifications. The coefficient of our interest is
the interaction term (DID) saying how performance indicators of banks which
benefited from government bailouts changed in the post-bailout period with
respect to non-aided banks. All of my regressions give satisfactory results in
terms of statistical significance.

The regression with capital ratio as a dependent variable produces positive
and significant result, meaning that European intervened banks did improve
their capital position with respect to their intervened peers. Assuming that the
majority of government interventions was in the form of capital injections, the
positive coefficient seems to be reasonable. Moreover, new regulatory frame-
works require banks to hold more capital than before. For example, Basel III
more than doubled required Common Equity Tier 1 capital compared to bank’s
risk-weighted assets.

In case of profitability measured by return on assets, the DID coefficient is
significant and positive saying that profitability of bailed banks increased com-
pared to non-bailed banks in the post-treatment period. Note that this finding
does not mean that the profitability increased in overall. On the contrary, we
can see from the Figure 6.1 that returns on assets have decreasing trend in
both, treated and control groups. Nevertheless, the profitability gap between
the two groups has narrowed which can be explained by increased lending ac-
tivities after the bailout period. This is contradictory to the findings of Maria
& Vander Vennet (2017) and Jayasinghe (2019) who found negative associa-
tion between government bailouts and profitability. Yet, my research is based
on different dataset (I am covering more countries than Jayasinghe (2019) and
larger outcome period than Maria & Vander Vennet (2017)) and different time
period, which, naturally, might have bring me to different results. Also, my
further analysis does not confirm this finding, as will be shown later.

Another studied performance indicator is loans to assets ratio which de-
scribes bank’s lending and, to same extent, proxies bank liquidity. The DID
term in this regression is significant and positive, which might entail two things.
Firstly, lending activities of intervened banks after crisis improved implying the
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end of credit crunch. But, at the same time, it might point to continued risky
lending of intervened banks. An analysis of assets quality may tell us more in
this respect.

The asset quality, measured by non-performing loans, gives statistically
significant result for interaction term, too and suggests a rise in NPL after
government interventions. As Maria & Vander Vennet (2017) claim, a hike in
NPL in post-intervention period can be explained by the pressure for disclosure
of non-performing loans, which were hidden before. Additionally, it may be
simply attributed to the poor quality of issued loans.Keeton & Morris (1987),
for instance, found that banks with low-quality credit pursue moral hazard and
expand the riskiness of their loan portfolio which, in turn, leads to higher NPLs.
Moreover, higher NPL might be partially attributed to the ongoing recession
in the European Union, especially in the periphery states, which will be visible
under the second hypothesis, when comparing core and periphery states.

Second hypothesis which was examined concerns differencies in effects of
bailouts on bank performance between core and periphery EU member states.
Table 6.4. shows results of fixed effects linear regressions for the two sub-
samples. Most of the coefficients are not significant. Nevertheless, the dif-
ference in loans to assets and non-performing loans’ estimated coefficients is
quite interesting. While core countries reports negative and insignificant coef-
ficients for these two risk indicators, the periphery countries have positive and
significant estimated coefficients. Thus, periphery countries’ banks tend to be
persistent in their risk-taking even after being bailed out. But, since the core
countries’ coefficient are all insignificant, we cannot make a conclusion whether
banks’ performance did improve or not.

Nevertheless, we can conclude that some results from the main regression
models were probably mainly driven by performance of periphery countries.
In this respect, two phenomena can be observed. The first one is that, as
opposed to core countries’ banks, loans to assets ratio increased in aided banks
compared to non-aided ones in periphery’s banks. The second is a hike in
ratio of non-performing loans in periphery countries in the post-bailout period
relative to the non-aided banks. As mentioned above, an ongoing recession in
periphery countries might trigger that still more and more people were unable
to repay their debts and, thus, non-performing loans were increasing even after
government interventions. Altogether, these two results give an impression that
periphery states’ banks pursue risky behaviour after government bailouts.

Under the third hypothesis, I am comparing government support’s effects
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Table 6.4: Fixed effects regression results - EU banks

Dependent Variables
Independent variables Total capital

ratio
ROA Loans to as-

sets
NPL

Total capital ratio - 0.00863* -0.02033 -0.02812
(0.00473) (0.00404) (0.02298)

ROA 0.51705* - -0.21827 -1.41115***
(0.23228) (0.97046) (0.31403)

Total assets (ln) -0.11079 0.00965 -1.07467* 0.01772
(0.13292) (0.01971) (0.43423) (0.11443)

Loans to assets ratio -0.00157 -0.00028 - -0.00268
(0.01035) (0.00126 ) (0.00616)

Cost-income ratio -0.00741 -0.00026 0.01187 0.00098
(0.00624) (0.00304) (0.01734) (0.00282)

NPL -0.0694895 -0.05822** -0.08566 -
(0.05275) (0.01783) (0.19711)

GDP growth -0.03899 0.00698 1.28023** -0.33116
(0.1134) (0.02708) (0.45586) (0.26084)

Inflation -0.12326 0.05959 2.90782 -2.50803***
(0.57036) (0.08714) (2.00079) (0.61358)

DID 3.17356* 0.30364* 16.65006** 3.71954*
(1.48376) (0.15335) (5.63813) (1.68530)

Number of observations 914 914 914 914
R-squared 0.0261 0.11887 0.05410 0.25611

This table provides results of the two-way fixed effects estimation using year and bank fixed
effects. Each column represents individual model specification with dependent variable de-
fined as declared in the second row.
Clustered robust standard errors are in brackets.
* Significance at 10% level.
** Significance at 5% level.
*** Significance at 1% level.
Source: Author’s calculations.
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Table 6.5: Fixed effects regression results - split on EU core and EU
periphery

Dependent Variables
Independent vari-
ables

Total capital
ratio

ROA Loans to as-
sets

NPL

Total capital ratio

Core - 0.00432 -0.03815 -0.01341
(0.00549) (0.14662) (0.01522)

Perip. - 0.01784* 0.24149 0.04011
(0.00938) (0.31379) (0.05205)

ROA

Core 0.38926 - -0.16368 -0.80105*
(0.42056) (1.44582) (0.32687)

Perip. 0.59164** - -0.49378 -1.20479*
(0.22815) (1.46794) (0.51436)

Total assets (ln)

Core -0.31954 -0.00361 -1.39309** -0.10767
(0.2126) (0.02012) (0.53098) (0.08896)

Perip. 0.08043 0.00111 -0.96066 0.1642
(0.13816) (0.02152) (0.67062) (0.13184)

Loans to assets
ratio

Core -0.00438 -0.0002 - -0.00719
(0.0169) (0.00189) (0.00471)

Perip. 0.00973 -0.0006 - -0.01665
(0.01212) (0.00173) (0.01047)

Cost-income ratio

Core -0.0083 0.00058 0.00075 -0.00409
(0.00697) (0.0028) (0.0183) (0.00327)

Perip. -0.00388 -0.00841*** 0.03568 0.01472
(0.01396) (0.0022) (0.06221) (0.01289)

NPL

Core -0.20555 -0.13643 -0.95935 -
(0.16546) (0.104) (0.65063)

Perip. 0.0379 -0.03433* -0.39041 -
(0.05358) (0.01418) (0.25618

GDP growth

Core 0.0329 0.05177 1.56237 -0.09743
(0.45389) (0.05368) (1.64514) (0.21027)

Perip. -0.05111 0.00987 0.89618* -0.35989
(0.13225) (0.02411) (0.36692) (0.30631)

Inflation

Core -0.89762 0.08858 2.77437 0.18947
(0.88547) (0.07341) (2.28056) (0.25944)

Perip. -0.00897 -0.01473 6.05746 -2.50975*
(0.65551) (0.12788) (3.25450) (1.0185)

DID

Core 3.65757 0.12791 4.65839 -0.72401
(3.02822) (0.21807) (9.24204) (0.70443)

Perip. 0.43071 0.02529 34.29665*** 10.07714***
(1.62505) (0.23473) (8.08258) (2.94287)

Number of
observations

Core 514 514 514 514
Perip. 400 400 400 400

R-squared Core 0.03158 0.12645 0.02553 0.15336
Perip. 0.017742 0.12826 0.11242 0.35708

This table provides results of the two-way fixed effects regression using year and bank fixed
effects for two subsamples - EU Core and EU Periphery. Each column represents individual
model specification with dependent variable defined as declared in the second row.
Clustered robust standard errors are in brackets.
* Significance at 10% level.
** Significance at 5% level.
*** Significance at 1% level.
Source: Author’s calculations.
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on bank performance in the EU and US. Table 6.5. provides regression results
of the same baseline model for the United States. Only model with total capital
ratio gives satisfactory result in terms of statistical significance. Much like in
the case of EU, positive coefficient induces that capital adequacy of aided banks
increased relatively to non-aided ones.

The remaining three models gives insignificant DID coefficients meaning
that government interventions (TARP program) did not have impact on bank
performance in the United States. An interesting pattern is the insignificant
effect on loans to assets indicating no change in lending behavior of aided banks.
This finding is in line with previous research by Duchin & Sosyura (2014)
who found no significant effect of TARP program on credit supply. Besides,
neither profitability (ROA) nor credit quality (NPL) of aided institutions did
not significantly change proportionately to non-aided ones.

Overall, my results suggest that TARP recipient used received support to
increase their capital base rather than to boost their lending activities com-
pared to non-intervened banks. Such phenomenon might be explained by two
contradictory objectives of TARP, as argued by Black & Hazelwood (2013).
Whereas, on one hand, participants were motivated to increase credit supply,
the aim was also to reduce the risk-taking. So, given that US banks put their
effort into de-risking of their portfolio, they were careful in issuance of new
loans. Thus, banks of the EU core seems to behave similarly to the US banks,
as opposed to EU periphery banks.

6.3 Robustness checks

6.3.1 Propensity score matching

Even though the graphical analysis of time trends from subsection 6.1. shows
that the pre-treatment performance of banks followed a similar path, I want to
check the robustness of my findings by controlling for potential endogeneity in
assignment of treatment as well by rebalancing my control group with respect
to the intervened banks. This is realized by estimation of average treatment
effect on the treated with propensity score matching.

Estimated coefficient based on this methodology along with the previously
estimated fixed effects regression coefficients can be found in Table 6.6. Much
like fixed effects, ATT with propensity score suggests significant increase in
loans to assets and non-performing loans associated with government bailouts.
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Table 6.6: Fixed effects regression results - US

Dependent Variables
Independent variables Total capital

ratio
ROA Loans to as-

sets
NPL

Total capital ratio - 0.01731* -0.55227*** 0.01976
(0.00823) (0.13158) (0.01488)

ROA 0.36753 - 1.13181 -0.13047*
(0.2178) (0.69858) (0.06229)

Total assets (ln) -2.43247*** -0.20642** -2.69168 0.05746
(0.62949) (0.07784) (1.84456) (0.11157)

Loans to assets ratio -0.10528** 0.01016** - 0.0081
(0.03246) (0.00321) (0.00789)

Cost-income ratio -0.030275 -0.02801*** -0.02435 0.00043
(0.02148) (0.00426) (0.03367) (0.00473)

NPL 0.40233 -0.12513*** 0.86524 -
(0.33053) (0.02777) (0.92176)

GDP growth 0.68521 0.38474 -0.22134 -0.12729
(0.69655) (0.2227) (0.75204) (0.16192)

Inflation 0.58235 0.12999 1.60981** -0.01413*
(0.35831) (0.17016) (0.59454) (0.06193)

DID 1.78314* 0.00768 -1.57963 0.010761
(0.79866) (0.09418) (1.92659) (0.08533)

Number of observations 1299 1299 1299 1299
R-squared 0.17693 0.25076 0.09097 0.029271

This table provides results of the two-way fixed effects estimation using year and bank fixed
effects. Each column represents individual model specification with dependent variable de-
fined as declared in the second row.
Clustered robust standard errors are in brackets.
* Significance at 10% level.
** Significance at 5% level.
*** Significance at 1% level.
Source: Author’s calculations.



6. Results 49

Even though being slightly smaller, coefficients of lending proxies are significant
for periphery as well, confirming conclusions from the baseline model on the
substantial differencies between banks in the EU core and EU periphery with
latter being more risky in the post-intervention period.

Table 6.7: Propensity score matching results - EU.

Specification FE St. err. PS St. err.

Total capital
ratio

Gen. 3.17356* (1.48376) 0.72468 (4.96726)
Core 3.65757 (3.02822) 8.49409* (4.43482)
Perip. 0.43071 (1.62505) 7.037 (5.41135)

ROA
Gen. 0.30364* (0.15335) 0.18433 (0.34928)
Core 0.12791 (0.21807) 0.34293 (0.3419)
Perip. 0.02529 (0.23473) 0.50233 (1.59356)

Loans to assets
Gen. 16.65006** (5.63813) 19.66694*** (6.12507)
Core 4.65839 (9.24204) 7.54096 (10.1867)
Perip. 34.29665*** (8.08258) 21.45365* (22.86879)

NPL
Gen. 3.71954* (1.6853) 3.24058** (1.7859)
Core -0.72401 (0.70443) -1.0144 (0.70413)
Perip. 10.07714*** (2.94287) 8.16555* (4.66877)

This table provides results of the two-way fixed effects estimation using year and bank fixed
effects. Each column represents individual model specification with dependent variable de-
fined as declared in the second row.
Clustered robust standard errors are in brackets.
* Significance at 10% level.
** Significance at 5% level.
*** Significance at 1% level.
Source: Author’s calculations.

Table 6.8. provides results of ATT estimation for US banks. Overall, results
are comparable with the fixed effects. The only significant improvement asso-
ciated with treatment is apparent in the case of capital ratio, although effect
estimated with propensity score matching is slightly smaller than fixed effects
indicate. Moreover, both methods produce very similar results for profitability
and lending thereby neither of them implies notable change.

6.3.2 Alternative models

I carry out several robustness checks to confirm my main regression results
based on the difference-in-differences model with covariates described in Chap-
ter 5.3. Firstly, I estimate the baseline model with alternative performance
indicators as outcome variables. Specifically, I use return on equity instead
of return on assets, a ratio of allowance for loan losses to gross loans instead
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Table 6.8: Comparison of fixed effects and propensity score matching
results - US.

Specification FE St. err. PS St. err.

Total capital ratio 1.78314* (0.79866) 1.24563* (0.66428)
ROA 0.00768 (0.09418) 0.08181 (0.37796)
Loans to assets -1.57963 (1.92659) -0.50554 (2.75094)
NPL 0.010761 (0.08533) -0.202 (0.11361)

This table provides comparison of results of the two-way fixed effects (FE) regression using
year and bank fixed effects with the estimation of ATT whth propensity score matching (PS).
Each column represents individual model specification with dependent variable as defined in
first column.
For fixed effects regression, clustered robust standard errors are provided in brackets. In case
of propensity score matching, bootstrap computed standard errors are provided.
* Significance at 10% level.
** Significance at 5% level.
*** Significance at 1% level.
Source: Author’s calculations.

of non-performing loans, equity ratio instead of total capital ratio and loans
to deposits instead of loans to assets. Overall, I find no significant difference
which would contradict my baseline model results.

Furthermore, I try to estimate different models by adding and dropping
control variables and check whether this influences my results. Again, no sig-
nificant change is present.

6.3.3 Sensitivity checks

Since my data set contains many missing values in at the beginning, mostly in
years 2003 and 2004, I want to check the robustness of my results by estimating
the same fixed effects regression model with different time spans. Instead of
five years prior and after the intervention period, I try to estimate it on shorter
periods of two and three years. Some of the results are provided in the Appendix
A. Based on this, I make the same conclusion about lending and non-performing
loans. However, it seems that impact on capital adequacy and return on assets
becomes visible only three years following the interventions.

Moreover, I check whether definition of EU periphery influences results in
any way, since belonging of Cyprus and Ireland into periphery is not certain.
Exclusion any of these countries from periphery does not change my result in
an important way. In Appendix A, I provide fixed-effects regression outcome
with Ireland included in EU core countries.



Chapter 7

Conclusion

This thesis had an ambition to answer the question whether government bailouts
for EU banks, which took place in the aftermath of the financial crisis 2008-
2009, did improve banks’ performance. Between years 2008 and 2014, national
governments granted trillions euro to banking sector in order to avoid conta-
gion resulting from failures of important financial intermediairies. While these
measures are considered as beneficial in preventing systemic crisis, they are
often accompanied by a wave of criticism based on two negative phenomena.
Firstly, they tend to bring about a huge fiscal burden on national budgets and,
secondly, they might induce moral hazard problem with excessive risk-taking
of intervened institutions.

The aim of submitted thesis was to find a response to three questions: (1)
whether government interventions led to an improvement in banks’ performance
in the EU banks; (2) if these effects differ among countries of EU periphery
and EU core, and, (3) whether there is any difference between EU and US in
the effects of government bailouts on bank performance.

To this end, CAMEL rating criteria were used as proxies for assessment
of bank performance. Specifically, I considered four indicators: capital ade-
quacy, profitability, asset quality and lending. Difference-in-differencies (DID)
methodology was used to estimate the change in performance indicators of in-
tervened banks relatively to their non-intervened peers in post-bailout period
relatively. At the beginning of the empirical analysis, average treatment effect
on the treated was computed using basic DID without covariates. Afterwards,
I performed the fixed-effects regression with the inclusion of control variables
to account for any heterogeneity among participant banks. Finally, to control
for unconfoundedness and parallel time trend assumptions, I estimated average
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treatment effect on the treated with propensity score matching.
My findings indicate that government bailouts led to higher loans ratio,

especially in the EU periphery, suggesting the end of credit crunch and resumed
lending activity. However, together with increased non-performing loans in
post-bailout period, it gives motion of continuous risk-taking and potential
moral hazard problem. These results are robust to estimation with propensity
score matching.

Moreover, I find improved capital adequacy, mostly in the case of EU core
countries, as confirmed by estimation with propensity score matching. Effects
on banks’ profitability appear to be positive, but are rather inconclusive. While
main fixed-effects regression implies significant improvement for all countries,
all other used methods give either insignificant or contradictory results.

In the case of US, only the improvement in capital adequacy among the
TARP recipient is present. No other significant change is apparent in neither
of used methods. This suggests that whereas US and EU core countries’ banks
used government support to increase their capital adequacy, banks of EU pe-
riphery invested in increased lending, but the safety of their credit portfolio
might be questioned.

Overall, I conclude that there is much difference between behavior of EU
core and periphery banks with the latter pursuing more risk in the post-bailout
period. Furthermore, it seems that EU core banks are much similar to that of
United States rather than to the EU periphery taking into account the post-
bailout performance. This finding implies distinction in crisis resolution policies
within the European Union and might be attributed to the fragmentation of
financial markets in the Euro Area after year 2009 caused by a rise of credit
risk associated with the core’s interruption of the lending to the periphery.
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Table A.1: Fixed effects regression results - years 2006-2007 and 2016-
2017.

Dependent Variables
Independent variables Total capital

ratio
ROA Loans to as-

sets
NPL

Total capital ratio - 0.01279 0.34675 -0.05975
(0.00658) (0.32936) (0.04236)

ROA 0.7124 - 2.58344 -1.6204**
(0.37194) (1.73347) (0.59072)

Total assets (ln) 0.14409 0.01366 -0.99946 0.23999
(0.24208) (0.02551) (0.83735) (0.16462)

Loans to assets ratio 0.02045 0.0027 - 0.02875
(0.01922) (0.00179) (0.01472)

Cost-income ratio 0.00299 -0.0022 0.02457 0.00679
(0.0052) (0.00209) (0.02797) (0.0057)

NPL -0.12273 -0.0597** 1.00141* -
(0.07745) (0.01856) (0.4249)

GDP growth -0.37894 -0.00994 7.22692*** -1.20638*
(0.48629) (0.06771) (2.01023) (0.5402)

Inflation -1.57642 0.05125 8.71081* -4.65961***
(0.8849) (0.15508) (3.63149) (0.7801)

DID 2.95059 0.35724 13.11805* 3.66787*
(1.8529) (0.18283) (5.96472) (1.5583)

Number of observations 368 368 368 368
R-squared 0.054266 0.19544 0.11991 0.46429

This table provides results of the two-way fixed effects estimation using year and bank fixed ef-
fects. Each column represents individual model specification with dependent variable defined
as declared in the second row. Pre-bailout period includes year 2006-2007 and post-bailout
period includes period 2016-2017.
Clustered robust standard errors are in brackets.
* Significance at 10% level.
** Significance at 5% level.
*** Significance at 1% level.
Source: Author’s calculations.
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Table A.2: Fixed effects regression results - years 2006-2007 and 2018-
2019.

Dependent Variables
Independent variables Total capital

ratio
ROA Loans to as-

sets
NPL

Total capital ratio - -0.00049 0.14412 -0.02812
(0.00887) (0.14021) (0.02298)

ROA -0.04328 - -2.84407 -0.54079
(0.7776) (2.2816) (0.53851)

Total assets (ln) 0.06709 -0.03231 -1.10842 0.37268*
(0.27322) (0.02011) (0.8998) (0.17316)

Loans to assets ratio 0.01728 -0.00389 - 0.00702
(0.01568) (0.00368) (0.00855)

Cost-income ratio -0.03262* -0.00076 0.04574 0.00356
(0.01441 ) (0.00304) (0.0334) (0.00853)

NPL -0.12754 -0.02313 0.21924 -
(0.10929) (0.01432) (0.25438)

GDP growth -0.37739 0.04788 -0.07499 -0.74887
(0.52184) (0.0704) (2.12844) (0.55055)

Inflation -0.39946 0.29535 6.39246** -2.70532***
(0.57036) (0.16371) (2.45622) (0.76658)

DID 4.28318* 0.4971** 13.58795** 3.53611*
(1.88749) (0.15908) (4.66426) (1.76752)

Number of observations
R-squared 0.054611 0.1341 0.05410 0.26393

This table provides results of the two-way fixed effects estimation using year and bank fixed ef-
fects. Each column represents individual model specification with dependent variable defined
as declared in the second row. Pre-bailout period includes year 2006-2007 and post-bailout
period includes period 2018-2019.
Clustered robust standard errors are in brackets.
* Significance at 10% level.
** Significance at 5% level.
*** Significance at 1% level.
Source: Author’s calculations.
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Table A.3: Fixed effects regression results with Ireland as a part of
EU Core.

Dependent Variables
Independent vari-
ables

Total capital
ratio

ROA Loans to as-
sets

NPL

Total capital ratio

Core - 0.00487 0.24177 -0.01747
(0.00549) (0.00419) (0.01612)

Perip. - 0.01924* -0.01388 0.02708
(0.0097) (0.3314) (0.04538)

ROA

Core 0.41908 - 0.1423 -0.84426*
(0.38785) (1.28236) (0.3349)

Perip. 0.60931* - -0.80836 -0.99843*
(0.23771) (1.4856) (0.50616)

Total assets (ln)

Core -0.29099 -0.00411 -1.04509 -0.09429
(0.20676) (0.02329) (0.59524) (0.09373)

Perip. 0.04851 0.00869 -0.96066 0.08834
(0.13375) (0.02152) (0.63091) (0.10482)

Loans to assets
ratio

Core -0.00153 0.0001 - -0.00064
(0.00162) (0.00162) (0.00748)

Perip. 0.00946 -0.0009 - -0.0124
(0.01242) (0.0234) (0.01066)

Cost-income ratio

Core -0.00812 0.00078 0.00725 -0.00390
(0.00682) (0.00309) (0.01813) (0.00325)

Perip. -0.00651 -0.00835*** 0.02802 0.0221
(01463) (0.0023) (0.0666) (0.01127)

NPL

Core -0.15878 -0.08923 -0.05314 -
(0.11349) (0.01611) (0.62209)

Perip. 0.02685 -0.03125 -0.31397 -
(0.04766) (0.01418) (0.2774)

GDP growth

Core 0.03503 0.05177 0.81745* -0.00214
(0.09343) (0.05368) (0.34181) (0.18897)

Perip. -0.66636 0.10894 3.74202** -1.3141**
(0.41545) (0.06484) (1.4292) (0.42314)

Inflation

Core -0.04096 0.08858 1.02085 0.00631
(0.75103) (0.07341) (1.81486) (0.03537)

Perip. 0.31012 0.03251 6.02253 -2.87025**
(0.52406) (0.15039) (4.01579) (1.0185)

DID

Core 3.71182 0.15853 6.52389 -0.01335
(2.88806) (0.18202) (9.24353) (0.84828)

Perip. -0.14065 -0.02055 33.8124*** 10.0729***
(1.64521) (0.25237) (1.4292) (2.75097)

Number of
observations

Core 534 534 534 534
Perip. 380 380 380 380

R-squared Core 0.03223 0.08717 0.016464 0.11139
Perip. 0.031585 0.087176 0.1169 0.41186

This table provides results of the two-way fixed effects regression using year and bank fixed
effects for two subsamples - EU Core and EU Periphery, while Ireland is included in the
EU Core. Each column represents individual model specification with dependent variable
defined as declared in the second row.
Robust standard errors are in brackets.
* Significance at 10% level.
** Significance at 5% level.
*** Significance at 1% level.
Source: Author’s calculations.
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