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The recent international financial crisis exposedmany of the frailties that exist within the European banking sec-
tor. One major decision taken by the European Commission was to transition the powers of the Committee of
European Banking Supervisors to that of the European Banking Authority (EBA). Our analysis focuses primarily
on the differing behaviour by each European country's banking sector to major shocks, namely that in the form
of bank closures. It is then necessary to investigate and further understand the role that the European Banking
Authority now possesses with regards to releasing sensitive announcements based on the underlying currents
of the European Banking system as measured by domestic banking sector stock returns. Finally, we investigate
the cultural characteristics that can be uncovered by analysing the responses of domestic banking sectors to uni-
form regulation. We present three key findings. First, European countries with more local banking networks in
the form of credit unions, public banks or savings banks, generate greater levels of volatility when compared
to that of their commercial counterparts, particularly in countries with more monopolistic sectors. Secondly,
the announcements of the European Banking Authority generate significant volatility effects for the European
banking sector at large, with particular emphasis on stress testing results, but also announcements based on
recapitalisation, regulation and transparency. Finally, cultural distance effects are identified, indicating that pe-
ripheral states are experiencing more substantial volatility effects to European Banking Authority decisions.
These results indicate that uniformity of regulation may in fact be hindering and restricting the growth of
some domestic and more peripheral and locally designed banking sectors in the form of rules designed for com-
mercial banking operations.
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1. Introduction

The aftermath of the recent international financial crisis has led to
much change in Europe across regulatory, economic and political
spheres. The depth of the European banking crisis was significant, the
speed atwhich it occurredwasdramatic. The individual Europeanbank-
ing sectors, the authorities and the regulators appear to have been
overwhelmed by the severity of the collapse, leading to the exposure
of significant deficiencies within many peripheral European nations.
This resulted in financial aid and rescue packages for Ireland, Greece,
Portugal, Spain and Cyprus, and the nationalisation and collapse of mul-
tiple European banking institutions. The resulting panic and anger has
led to political instability and broad questions about the future of the
European project as a whole. The European Commission responded to
the crisis with a regulatory suite of directives and the introduction of
new specialised agencies. We analyse the specific role that the regula-
tion and oversight of the European Banking Authority (EBA) has had
upon the European banking network. We ask if the uniformity of bank-
ing regulation is sustainable upon banks originating within certain sub-
sectors, such as commercial banks, credit unions, co-operative banks,
savings banks and public banks. Further, we analyse as to whether we
can treat the banking network of each European country the sameman-
ner in this regulatory environment or are there competitive structures
and cultural differences that must be taken into account?

Many banks in European states are starting to identify EBA regula-
tions as a hindrance to growth, which could in fact increase the proba-
bility of default given the restrictions that are imposed. Berger,
Souwman, Kick, and Schaeck (2016) identified that based uponGerman
data, regulatory interventions trigger liquidity creation shortages. Op-
ponents to this viewmay consider the need formoderation of the bank-
ing sector through EBA regulation, as if any lessons are evident from the
recent financial crises, one primary lesson is that unregulated banking
systemsdonot fosterfinancial stability and possess the potential to gen-
erate significant contagion with an international failure (Dermine,
2006).

Banking restructuring has taken multiple forms in Europe since
2009. Nationalisation, whether partial or total, was an option taken in
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situations where the government in question identified contagion risks
that were simply unacceptable should bank closure occur. Bad banks1

were created from the remains of some nationalised and impaired
banks to ring-fence themost riskyfinancial products thatwere heldwith-
in bank assets. Commercial banks possessed the most manoeuvrability
with regards to the options that were available. Regional banks are tradi-
tionally viewed as a key driver of local business growth (Hakenes, Hasan,
Molyneux, & Xie, 2015), with the most significant evidence of real eco-
nomic retraction in European states being felt as these core banking insti-
tutions struggled to make it from day to day, as evidenced in Spain
(caixas), Ireland (credit unions) and Germany (Sparkassen2). The strug-
gles of smaller institutions thatwere not directly exposed to the subprime
mortgage collapse appeared to be the bellwether of the following real-
economic collapse.

Our first area of analysis is to uncover the market volatility effects
that stemmed from the closure of bank branches denoted by the style
of banking area within each European state. Within this context, com-
mercial banks selection to close loss-making branches is viewed as a
cost-cutting manoeuvre to improve future financial viability. Whereas,
local banking institutions such as credit unions, public banks and sav-
ings banks would be primarily considered as regional companies,
where closurewould be viewed as a retraction of services and signalling
the decline of future viability. This is considered to be the most desper-
ate response available to these banks from both an economic and repu-
tational standing.

We extend our analysis to specifically investigate the role of the EBA
and the European regulatory environment in its entirety. The EBA was
established on the 1 January 2011, inheriting the tasks and responsibil-
ities of the Committee of European Banking Supervisors (CEBS). The
EBAhas the power to overrule national regulators if they fail to properly
regulate their banks and is able to prevent regulatory arbitrage, there-
fore facilitating banks to compete fairly throughout the entire EU. The
EBA is designed to prevent a race to the bottom as banks established
in jurisdictions with less regulation will no longer be at a competitive
advantage compared to banks based in jurisdictions with stricter
1 A bad bank is a corporate structure to isolate illiquid and high risk assets held by a
bank or a financial organisation, or perhaps a group of banks or financial organisations.
A bankmay accumulate a large portfolio of debts or other financial instrumentswhich un-
expectedly increase in risk, making it difficult for the bank to raise capital, for example
through sales of bonds. In these circumstances, the bank maywish to segregate its “good”
assets from its “bad” assets through the creation of a bad bank. The goal of the segregation
is to allow investors to assess the bank's financial healthwith greater certainty. A bad bank
might be established by one bank orfinancial institution as part of a strategy to deal with a
difficultfinancial situation, or by government or some other official institution as part of an
official response to financial problems across a number of institutions in the financial sec-
tor. In addition to segregating or removing the bad assets from parent banks' balance
sheet, a bad bank structure permits specialised management to deal with the problem of
bad debts. The approach allows good banks to focus on their core business of lendingwhile
the bad bank can specialize in maximizing value from the high risk assets. Such bad bank
institutions have been created to address challenges arising during an economic credit
crunch to allow private banks to take problem assets off their books. The financial crisis
of 2007–2010 resulted in bad banks being set up in several countries. For example, a
bad bank was suggested as part of the Emergency Economic Stabilization Act of 2008 to
help address the subprimemortgage crisis in theUS. In the Republic of Ireland, a bad bank,
the National Asset Management Agencywas established in 2009, in response to the finan-
cial crisis in that country. The concept first introduced by Mellon Bank, Headquarter in
New York.

2 The German banking system is structured in three different pillars, totally separated
from each other. They typically differ in their legal form and the ownership. Private banks
are part of thefirst tier. The second tier is composed of co-operative banks like the numer-
ous Volksbanken and Raiffeisenbanken. They are based on a member-structure where
each member, independently from its capital share, has one vote. The third tier consists
of public banks, which are a legally defined arm of the banking industry in Germany. They
are further divided into two main groups. The German Savings Banks Finance Group
(Sparkassen-Finanzgruppe) is the most numerous sub-sector with 431 savings banks
using the Sparkasse brand, 8 Landesbanken including theDekaBank using separate brands
and 10 real estate financing banks using the LBS brand. The Deutscher Sparkassen- and
Giroverband (German Savings Banks Association, DSGV) represents the interests of the
Sparkassen-Finanzgruppe on a national and international level concerning law and the fi-
nancial services industry. It also coordinates, promotes and harmonises the interests of
Sparkassen.
regulations, as all banksmust comply with a higher pan-European stan-
dard. The restrictive elements of this regulation are under scrutiny in
our analysis. We attempt to identify the EBA's role through two steps:
The first analyses themarket response to the EBAannouncements by re-
gion to uncover the differing results between European states that con-
tain banks denoted as EBA and non-EBA. This analysis is designed to
specifically uncover whether there is a significant volatility channel
identified, with the type of announcement been taken into consider-
ation. Finally, we uncover the cultural differences that are present with-
in the channels of volatility in both a national, regulatory and legal
context to uncover evidence as to whether the uniformity of EBA regu-
lation has potentially added market volatility rather than reducing as it
has been designed to support.

It is important to separate the necessity for the highest regulatory
standards in European banks, but it must be considered that this incurs
a significant cost increase due to the staffing andworkloads necessary to
meet requirements. For larger banks, there is a higher probability that
this is affordable. However, smaller banks, or banks inmore competitive
structures will potentially suffer from this increased cost, primarily as
they do not possess the same economies of scale than that of their larger
counterparts. This situation may also be exacerbated due to low profit-
margins found in some competitive jurisdictions. Furthermore, banks
may also have incentive to cheat or be dishonest in sectors where regu-
lation is weaker than the European average, which depends on the
levels of punishment that is provided to deter such action. Banks in re-
gions with traditionally lax regulatory frameworks may identify non-
compliance as the most affordable option, a question which we hope
to address using a traditional cultural identification methodology.

The remainder of the paper is organised as follows: Section 2 dis-
cusses the related previous literature that focuses on bank closures
and the role of bank regulation in Europe in the form of the European
Banking Authority and the Basel Accord. Section 3 focuses on the data
and descriptive statistics. Section 4 introduces the GARCH and Probit
methodologies identifying the volatility influences of bank closure, the
decisions of the European Banking Authority and the cultural character-
istics of the European banking sectors analysed. Section 5 presents the
results while Section 6 concludes.

2. Previous literature

To date, there has been no research focusing specifically on the
interlinkages between EBA regulation and the cultural dimensions on
the banks operating within the European Union at the national level.
Carretta, Farina, Fiordelisi, Schwizer, and Saverio Stentella Lopes
(2015) investigated empirical evidence indicating that supervisory cul-
ture influences the stability of banks usingHofstede's framework for na-
tional cultural dimension operating in Europe between 1999 and 2011.
Petrella and Resti (2013) examined the 2011 EBA stress tests to assess
whether their introduction had affected bank stock prices, which were
found to be relevant by investors and provided valuable information
tomarket participants, but themarket was not able to anticipate the re-
sults. Schoenmaker (2015) proposes a supranational approach to bank-
ing supervision and resolution in Europe in an attempt to preserve the
internal market in banking. In this case, large cross-border banks
would then be supervised directly by the EBA and in case of liquidity
and solvency problems, would have access to the ECB. It is proposed
that access to government funds could be based on ex-ante burden
sharing between participating countries where the legal regime could
be provided by a new special resolution regime embedded in EU regula-
tion, giving powers to liquidate or resolve ailing banks in a timely and
orderly manner on a European-wide scale. Fonteyne et al. (2010) pro-
posed an integrated crisis management and resolution framework for
the EU's single banking market, comprising of a European Resolution
Authority (ERA) that is found to be most effective if it were twinned
or combined with a European Deposit Insurance and Resolution Fund.
Masciandaro, Nieto, and Quintyn (2011) assessed to what extent the
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lack of convergence nationally could undermine the incentives for coop-
eration among supervisors. The authors state that convergence should
particularly focus on: 1) the issue of the presence of politicians on
decision-making bodies; 2) the need for clearly defining dismissal pro-
cedures of heads of supervision; 3) autonomy from government in reg-
ulatory matters; 4) supervisory autonomy in matters of licensing and
withdrawing licenses; and 5) mechanisms for judicial accountability
and legal protection for supervisors handling in good faith. In the absence
of full centralisation of prudential supervision, early harmonisation of na-
tional governance arrangements towards best practice would better
align supervisor's incentive structures, and hence, be beneficial for the ef-
fectiveness of European supervision.

Bos and Schmiedel (2007) estimate comparable efficiency scores for
European banks operating within the European Union to find evidence
of a single European banking market characterised by cost and profit
meta-frontiers. However, compared to the meta-frontier estimations,
pooled frontier estimations tend to underestimate efficiency levels
and correlate poorly with country-specific frontier efficiency ranks.
Valverde and Fernandez (2007) found that the relationship between
bank margins and market power varies significantly across bank spe-
cialisations. The authors alsofind thatmarket power increases as output
becomes more diversified towards non-traditional activities in
European banking. Fiordelisis, Marques-Ibanez, and Molyneux (2011)
assess the inter-temporal relationship between bank efficiency, capital
and risk in a sample of European commercial banks employing several
definitions of efficiency, risk and capital. The results suggest that lower
bank efficiency with respect to costs and revenues Granger-causes
higher bank risk and that increases in bank capital precede cost-
efficiency improvements. The authors also find that more efficient
banks eventually become better capitalised and that higher capital
levels tend to have a positive effect on efficiency levels.

One of the key attributes to the development of the EBAwas the cre-
ation of the European stress tests. Borio, Drehmann, and Tsatsaronis
(2014) critically reviewed the state of the art in macro stress testing,
assessing its strengths andweaknesses to argue that given current tech-
nology,macro stress tests are ill-suited as earlywarningdevices. By con-
trast, well designed stress tests can be quite effective as crisis
management and resolution tools with additional benefits stemming
largely from the way such tests can discipline thinking about financial
stability. Acharya, Engle, and Pierret (2014) compare the outcomes of
regulatory stress tests to those of a methodology based on market
data to find differences in the rankings of banks by their required
capitalisation.

Differences arise due to the reliance of risk-weighted assets in regu-
latory capital requirements. Results indicate that regulatory stress tests
could be more effective, in particular, using complementary capital ad-
equacy definitions based on total assets and market risks. Hasan and
Pasiouras (2015) examined whether and how stress testing of
European banks in 2010, 2011 and 2014 is related to their technical,
allocative, and cost efficiency to find that banks included in the stress
test exercises are more efficient than their counterparties. The differ-
ences tend to be statistically significant in the case of allocative efficien-
cy and cost efficiency, but not in the case of technical efficiency,
although the results depend on the specification and the stress test in
question. Alves, Mendes, and Pereira da Silva (2015) assessed the infor-
mational content of the disclosure of stress test outcomes in Europe and
conclude that the stress test conveyed new information and that the
outcomes were not anticipated by the stock market, but were partially
anticipated by the credit default swap (CDS)market. Further, the publi-
cation of the outcomes of stress tests had a stronger impact on the stock
prices of risker financial institutions. Popov and Van Horn (2015) show
that after the start of the euro area sovereign debt crisis, lending by non-
PIIGS European banks with sizable holdings of PIIGS sovereign bonds
declined relative to non-exposed banks. This effect is found not to be
driven by changes in borrower demand or by other shocks to banks' bal-
ance sheets. The authors also find that expected banks withdrew from
all foreign markets with the exception of the US, suggesting an increase
in home bias. Mesonnier and Monks (2015) exploit a unique monthly
dataset of euro-area bank balance sheets to document the impact of
the EBA's 2011–2012 capital exercise on bank lending to find that
banks in a banking group forced to increase its CT1 capital ratio by 1%
had an annualised loan growth (over nine months) that was 1.2%
lower than that of the banks in the unconstrained groups. The authors
also find that at the national level, banks that did not have to recapitalise
did not substitute for more constrained lenders.

With regards to bank closures, Achyara and Yorulmazer (2007)
show that bank closure policies also suffer from an from an implicit
“too-many-to-fail” problem, that is, when the number of bank failures
is large, the regulator finds it ex-post optimal to bail out some or all
failed banks, whereas when the number of bank failures is small, failed
banks can be acquired by the surviving banks. In contrast to the too-big-
to-fail problemwhichmainly affects large banks, the authors show that
the too-many-to-fail problem affects small banks more by presenting
themwith a stronger incentive to herd.Wagner (2010) showed that di-
versification atfinancial institutions benefits the stability of thefinancial
system, but also entails a cost. Even though diversification reduces each
institution's individual probability of failure, it make systemic crises
more likely. Dietrich andWanzenried (2011) develop on the GMMesti-
matormodel of Arellano and Bover (1995) to analyse the profitability of
372 commercial banks in Switzerland between 1999 and 2009 to find
that there exists large differences in profitability among the banks in
the sample and that this can be explained by operational efficiency,
the growth of total loans, funding costs and the businessmodel. Efficient
banks are found to be most profitable. The authors also find evidence
that ownership structure is an important determinant of profitability.
Don, Meng, Firth, and Hou (2014) examined the impact of bank owner-
ship structure on bank risk-taking in China and find that banks con-
trolled by government tend to take more risks than those controlled
by state-owned enterprises or private investors. This is found to be at-
tributed to the severe political intervention and weak incentives to fol-
low prudent bank management practices for government controlled
banks. The authors also find that banks with more female directors on
the board are correlated with reduced risk-taking. Iannotta, Nocera,
and Sironi (2007) compared the performance of 181 large banks In
Europe between 1999 and 2004 to identify three main results. First,
after controlling for bank characteristics, country and time effects, mu-
tual banks and government owned banks exhibit a lower profitability
than privately owned banks in spite of lower costs. Second, public sector
banks have poorer loan quality and higher insolvency risk than other
types of banks while mutual banks have better loan quality and lower
asset risk than both private and public sector banks. Finally, while own-
ership concentration does not significantly affect a bank's profitability, a
higher ownership concentration is associated with better loan quality,
lower asset risk and lower insolvency risk.

Our analysis focuses specifically on the potential restrictive elements
of uniform banking regulation in Europe by the EBA. There are many
views both supporting and rejecting the benefits of wide-spanning
banking regulation in its current format. Acharya (2009)model system-
atic risk as the endogenously chosen correlation of returns on assets
held by banks. The limited liability of banks and the presence of a nega-
tive externality of one bank's failure on the health of other bankswithin
the sector give rise to a systematic risk-shifting incentive where all
banks undertake correlated investments, thereby increasing economy-
wide aggregate risks. The authors find that regulatory mechanisms
such as bank closure policy and capital adequacy requirements that
are commonly based on a bank's own internal risk, fail to mitigate ag-
gregate risk-shifting incentives, and can, in fact, accentuate systematic
risk. Further, prudential regulation is shown to operate at a collective
level, regulating each bank as a function of both its join risk with other
banks as well as its individual risk. Barth, Caprio, and Levine (2004)
used a database on bank regulation and supervision in 107 countries
to assess the relationship between specific regulatory and supervisory
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practices and bank-sector development, efficiency and fragility. The au-
thors suggest that policies that rely on guidelines that force accurate in-
formation disclosure, empower private-sector corporate control of
banks and foster incentives for private agents to exert corporate control
work best to promote bank development, performance and stability.
Further, Barth, Caprio, and Levine (2013) expanded a similar investiga-
tion and concluded that the regulation and supervision of banks varies
widely across countries in many different dimensions and that there
has not been a convergence in bank regulatory regimes over thepast de-
cade despite theworst global financial crisis since the Great Depression.
Lo (2009) proposed a framework for regulatory reform that beginswith
the observation that financial manias and panics cannot be legislated
away, and may be an unavoidable aspect of modern capitalism. The au-
thor stresses that particularly in thewake of the financial crisis of 2007–
2008 we must resist the temptation to react too hastily to market
events, and deliberate thoughtfully and broadly, instead, craft new reg-
ulations for the financial system for the twenty-first century, where
markets do not need more regulation, but smarter and more effective
regulation, centred specifically around the need for greater transparen-
cy, improved measures of systemic risk, more adaptive regulations in-
cluding counter-cyclical leverage constraints, and more emphasis on
financial literacy starting in high school, including certifications for ex-
pertise in financial engineering for the senior management and direc-
tors of all financial institutions.

Goodhart, Hofmann, and Segoviano (2008) argue that the new pat-
tern of macroeconomic cycles is partly the result of the banking-sector
liberalisation that has occurred since the early and mid-1970s, which
has increased the procyclicality of the financial system. Further, the reg-
ulation of bank capital in the form of capital adequacy requirements is
itself inherently procyclical and may therefore amplify business-cycle
fluctuations. Finally, the authors argue that the new Basel II Accord
may considerably accentuate theprocyclicality of the regulatory system.
Shrieves and Dahl (1992) find a positive relationship between changes
in risk and capital in a large sample of banks, which support a conclusion
that changes in bank capital over the period studied were “risk-based”.
The authorsfind thatwith this result holding in bankswith capital ratios
in excess of regulatory minimum levels supports the conclusion that for
most banks in the sample, bank owners' and/or managers' private in-
centives work to limit total risk exposure. Gonzalez (2005) uses a
panel database of 251 banks in 36 countries to analyse the impact of
bank regulation on charter value and risk-taking while controlling for
deposit insurance and for the quality of a country's contracting environ-
ment. The results indicate that regulatory restrictions increase banks'
risk-taking incentives by reducing their charter value. Banks in coun-
tries with stricter regulation have a low charter value, which increases
their incentives to follow risky policies. Deposit insurance has a positive
influence on bank charter value,mitigating the risk-shifting incentives it
creates, but this positive influence disappears when we control for the
possible endogeneity of deposit insurance. Park (1997) analysed the
value maximisation of regulated banks within a moral hazard frame-
work where regulators monitor both the capital ratio and the capital
ratio and the asset portfolio, and banks simultaneously select the opti-
mum capital ratio and asset portfolio. Larger charter values are found
to result in a higher-risk interior solution.

Agiraki, Delis, and Pasiouras (2011) investigate whether regulations
have an independent effect on bank risk-taking or whether their effect
is channelled through themarket power possessed by banks. Their em-
pirical results suggest that banks with market power tend to take on
lower credit risk and have a lower probability of default. Capital require-
ments reduce risk in general, but for banks with market power this ef-
fect significantly weakens or can even be reversed. Higher activity
restrictions in combinationwithmoremarket power reduce both credit
risk and the risk of default, while official supervisory power has only a
direct impact on bank risk. Klomp and de Haan (2012) find that bank
regulation and supervision has an effect on the risks of high-risk
banks, yet most measures in their quantile regression analysis for
bank regulation and supervision do not present significant effects on
low-risk banks. Using data from Japan, Konishi and Yasuda (2004) ex-
amine the determinants of risk taking at commercial banks to find
that the implementation of capital adequacy requirements reduced
risk taking at commercial banks. The acceptance of retired government
officials on banks' boards has an insignificant effect on bank risk. The re-
lationship between the stable shareholders' ownership and bank risk is
nonlinear; the risk decreases initially with the ownership by stable
shareholders, and then increases as the asset substitution effect domi-
nates the effect of managerial entrenchment on bank risk. The decline
of franchise value increases bank risk.

Laeven and Levine (2009) conduce and empirical assessment of the-
ories concerning risk taking by banks, their ownership structures and
national bank regulations. The authors show two main results. First,
bank risk taking is found to vary positively with the comparative
power of shareholders within the corporate governance of each bank.
Secondly, the relation between bank risk and capital regulations, depos-
it insurancepolicies and restrictions on bank activities depends critically
on each bank's ownership structure, such that the actual sign of these
marginal effects of regulation on risk varies with ownership concentra-
tion. The findings show that the same regulation has different effects on
bank risk taking depending on the bank's corporate governance struc-
ture. Repullo (2004) presented a dynamic model of imperfect competi-
tion in banking where the banks can invest in a prudent or a gambling
asset. The model shows that if intermediation margins are small, the
banks' franchise values will also be small. In the absence of regulation,
only a gambling equilibrium will exist.

Further to EBA structure, banks also must comply with the Basel Ac-
cord which provides recommendations on banking regulations in
regards to capital risk, market risk and operational risk. The purpose of
the accords is to ensure that financial institutions have enough capital
on account to meet obligations and absorb unexpected losses. Heid
(2007) examines the problem of capital-induced lending cycles and
their pro-cyclical effect on the macroeconomy to find that the capital
buffer that banks hold on top of the required minimum capital plays a
crucial role in mitigating the impact of the volatility of capital require-
ments. Blum (2008) analyse regulatory capital requirements where
the amount of required capital depends on the level of risk reported
by the banks to show that if supervisors have a limited ability to identify
or to sanction dishonest banks, an additional risk-independent leverage
ratio restriction may be necessary to induce truthful risk reporting. The
leverage ratio helps to offset the banks' potential capital savings of un-
derstanding their risks by reducing banks' put option value of limited li-
ability ex ante and by increasing the banks' net worth, which in turn
enhances the supervisors' ability to sanction banks ex post. Anderson
(2011) employ a comprehensive system of models to find a substantial
increase in the calculate Basel II capital requirements at the same time
as bank capital deteriorates in a recession scenario. However, the results
also indicate that the cyclicality of Basel II capital requirements may be
effectively contained if risk weightings are based on a sufficiently long
observation period which includes economic downturns. Hakenes and
Schnabel (2011) analysed capital requirements of banks compete for
loans and deposits. Banks are subject to a risk-shifting problem where
the ambiguous effect of competition on banks' risk-taking translates
into an ambiguous effect on capital requirements on financial stability.
The authors find that banks continue to compete for loans and deposits
and suffer from these risk-shiftingproblems, but stricter bank capital re-
quirements raise firms' risk-taking and may also raise banks' risk-
taking. The authorsfind that capital requirementsmay in fact destabilise
the banking sector. Repullo and Suarez (2004) analyse the loan pricing
implications of the reform of bank capital regulation under Basel II to
find that low risk firms will achieve reductions in their loans rates by
borrowing from banks adopting the IRB approach, while high risk
firms will avoid increases in their loan rates by borrowing from banks
that adopt the less risk-sensitive standardised approach of Basel II. The
authors also show that only a very high social cost of bank failure



3 However, the sample period varies for the Slovakian Stock Exchange (SAX) due to in-
complete data and does not begin until 5 December 2006.

4 Joiners in the context of the ECB MFI database result from four separate types of
events: a) the establishment of an MFI as a result of a merger; b) the establishment of
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newMFI; or d) a change in the status of a previous non-MFI such that it becomes an MFI.
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might justify the proposed IRB capital changes, partly because the net
interest income fromperforming loans is not counted as a buffer against
credit losses.

Rossignolo, Fethi, and Shaban (2013) highlight several defects under
Basel III while investigating the behaviour of the model while analysing
the PIGS. The authors emphasise that leptokurtic models, particularly
those derived from extremevalue theory, should be enforced in the reg-
ulations given their superior performance in market crises and that
Basel II could have shielded against 2008 mayhem provided that
heavy-tailed techniques had been employed. Angelini et al. (2015) as-
sess the long-term economic impact of the Basel III reform. The authors
find that the economic costs of the new regulatory standards for bank
capital and liquidity are considerably below existing estimates of the
benefits that the reforms should have by reducing the probability of
banking crises. Further, the Basel III reform is found to dampen output
volatility modestly, although there is some heterogeneity across
models; and the adoption of countercyclical capital buffers can substan-
tially amplify the dampening effect on output volatility. Schwerter
(2011) highlight the importance of reducing systemic risk to achieve
the goal of overall financial stability by evaluating Basel III and examin-
ing its ability to reduce systematic risk. The findings show that there are
still adjustments necessary. Although the development of Basel III is
well advanced, providing some stabilising incentives, there are still is-
sues calling for closer consideration to counter all Basel II drawbacks
and systemic risk factors adequately. These include: a risk-weighted
ratio; a more thorough treatment of procyclicality; adjustments for
the Net Stable Funding ratio and more importantly, the mandatory
issue to internalise negative externalities from the financial institutions,
that is, the call for pricing systemic risk. Yan, Hall, and Turner (2012)
provide a long-term cost-benefit analysis for the United Kingdom of
the Basel III capital and liquidity requirements to provide evidence
that the Basel III reforms will have a significant net positive long-term
effect on the United Kingdom economy. The estimated optimal tangible
common equity capital ratio is 10% of risk-weighted assets, which is
larger than theBasel III target of 7%. Their estimated permanent net ben-
efit is larger than the average estimates of the Basel Committee on Bank-
ing Supervision (BCBS). This significant marginal benefit suggests that
UKbanks need to increase their reliance on common equity in their cap-
ital base beyond the level required by Basel III as well as boosting cus-
tomer deposits as a funding source.

Allen, Chan, Milne, and Thomas (2012) find that the long-term eco-
nomic impact of Basel III should bemuch less thanmany in the industry
fear but the required accompanying changes to the business models,
business processes and governance, need to be carefully managed to
avoid a severe shortage of funding. The authors argue with critics of
Basel III that there is a real danger that reformwill limit the availability
of credit and reduce economic activity. But the problem is not higher
capital and liquidity requirements per se but rather thedifficulties of en-
suring a coordinated adaption to the new rules across the entire finan-
cial services industry. The authorities must use the long period of
Basel III implementation to engage both banks and investors in con-
structive dialogue about the required operational and business changes.
If these are not forthcoming, then the cure will indeed turn out to have
been worse than the disease. Krug, Lengnick, and Wohltmann (2015)
provide an analysis of the impact of Basel III's main components on
financial stability in a stock-flow consistent agent-based computa-
tional economic model to find that the positive joint impact of the
microprudential instruments is considerably larger than the sum of
the individual contributions to stability. However, except for the
buffers, the macroprudential overlay's impact is either marginal or
even destabilising. The leverage ratio is also found to perform poorly,
especially when associated drawbacks are explicitly taken into ac-
count. Van den End (2012) present a macro stress-testing model
for liquidity risks of banks, incorporating the proposed Basel III li-
quidity regulation, unconventional monetary policy and credit sup-
ply effects. First and second round feedback effects of shocks are
simulated by aMonte Carlo approach. Banks are found to react accord-
ing to the Basel III standards endogenising liquidity risk. The model
shows how banks' reactions interact with extended refinancing opera-
tions and asset purchases by the central bank. The results indicate that
Basel III limits liquidity tail risk, in particular if it leads to a higher quality
of liquid asset holdings. The flip side of increased bond holdings is that
monetary policy conducted through asset purchases gets more influ-
ence on banks relative to refinancing operations.
3. Data

The sample consists of the daily closing prices of each of the
twenty-eight European member states' domestic stock exchanges.
The EUROSTOXX 50 index, the S&P 500 and the spot price of West
Texas Intermediate crude oil are used as proxies of international vol-
atility for the period3 beginning 3 January 2006 and ending on 30
June 2016. The data were obtained from Bloomberg. The inclusion
of the market indices in our analysis attempts to reduce the effects
of multiple crises that occurred within the sample period, namely
the United States subprime mortgage collapse, the European bank-
ing collapse and sovereign debt crisis and the multiple catastrophic
events associated with the mass civil unrest in the Middle East. The
continuously compounded daily returns for the data are computed
as rt ¼ 100 lnðpt=pt−1

Þ. pt is the stock price at time t, and pt−1 is the
stock price at time t-1. Table 1 reports the descriptive statistics for
the continuously compounded returns of the individual European
exchanges. The return distribution is negatively skewed for all data
except for the Latvian stock exchange. The relatively large kurtosis
statistics suggests that the underlying data are leptokurtic, or fat-
tailed and sharply peaked around the mean when compared with
the normal distribution. The Jarque-Bera statistic also shows that
we have to reject normality at 1% level. Verification that the unit
root has been removed from each series by the calculation of contin-
uously compounded returns is indicated by the significant Augment-
ed Dickey-Fuller (ADF) statistics in the last column.

The generation of bank closure data involved a two stage process. The
primary analysis consisted of obtaining a concise list of all European bank
branch closures using the European Central Bank (ECB) Monetary Finan-
cial Institution (MFI) database,with emphasis on leavers and joiners.MFIs
are denoted as central banks, resident credit institutions as defined in
Community law, and other resident financial institutions whose business
is to receive deposits and/or close substitutes from entities other than
MFIs and, for their own account at least in economic terms, to grant
credits and/or make investments in securities. Money market funds are
also included as MFIs, but have not been included in this analysis.

There are numerous scenarios that justify the identification of a bank
as either a leaver or joiner in each European state. Joiners4 are immedi-
ately withdrawn from the sample after the datasets have been merged
to identify takeovers. Leavers are central to the throughout analysis in-
cluded. There are five events that could result in a financial institution
leaving the MFI sector: a) the involvement of an MFI in a merger;
b) the purchase of an MFI by another institution; c) the division of an
MFI into separate legal entities; d) a change in the status of an MFI
such that it becomes a non-MFI; or e) the liquidation of an MFI. The
ECB database only provides the date of leaving of the MFI in question.
We are however interested in the date of the announcement of the
MFI closure in each country as the stock market reaction would be di-
rectly related to the immediate reflection of the news in share prices



Table 1
Descriptive statistics.

Exchange Mean Max Min SD Skewness Kurtosis Jarque-Bera ADF

Austria ATX −0.0003 0.1133 −0.0168 0.0167 −0.4406 8.4047* 3441.9*** −48.696
Belgium BSE −0.0001 0.0881 −0.0867 0.0132 −0.3342 8.5379** 3515.5*** −50.299
Bulgaria SOFIX −0.0003 0.0703 −0.1203 0.0122 −1.2475 16.0561 1412.9*** −45.886
Croatia CROBEX −0.0001 0.1374 −0.1136 0.0119 −0.3868 21.2701 4181.2*** −47.553
Cyprus CSE −0.0015 0.1559 −0.1679 0.0266 −0.1982 8.3341 3167.0*** −47.481
Czech Republic PSE −0.0003 0.1116 −0.1757 0.0149 −0.8914 19.7177 3530.5*** −48.821
Denmark KFX 0.0003 0.0487 −0.0574 0.0070 −0.3857 11.8101 8736.2*** −51.285
Estonia TALSE 0.0001 0.1139 −0.0730 0.0113 −0.1174 12.6862 9995.5*** −45.573
Finland HEX −0.0001 0.0847 −0.0850 0.0144 −0.2208 6.8532 1720.9*** −51.695
France CAC −0.0002 0.1005 −0.0993 0.0149 −0.1966 8.6426 3441.9*** −54.403
Germany DAX 0.0001 0.1023 −0.0772 0.0144 −0.1876 8.4074 3284.6*** −52.109
Greece ATHEX −0.0009 0.1257 −0.1938 0.0215 −0.5739 9.4332 4969.5*** −48.960
Hungary BUX −0.0001 0.0912 −0.0832 0.0101 −0.4352 8.9821 3291.4*** −48.212
Ireland ISEQ −0.0002 0.0927 −0.1498 0.0158 −0.8623 11.1603 7660.3*** −49.866
Italy FTSE-MIB −0.0004 0.1030 −0.1426 0.0169 −0.3941 8.1006 2914.2*** −53.811
Latvia OMXR −0.0002 0.1095 −0.0817 0.0127 0.2803 12.0169 9815.6*** −54.361
Lithuania OMXV −0.0000 0.1042 −0.1267 0.0109 −0.8214 25.4995 6107.5*** −46.039
Luxembourg LuxX −0.0001 0.0870 −0.1181 0.0141 −0.4883 9.1911 4429.1*** −51.581
Malta MALTEX −0.0001 0.0463 −0.0485 0.0069 −0.1964 11.8834 8334.0*** −44.814
Netherlands AEX −0.0001 0.0954 −0.1007 0.0140 −0.3976 10.7974 6979.4*** −52.442
Poland WIG 0.0000 0.0590 −0.0864 0.0128 −0.5906 7.1305 2114.7*** −48.064
Portugal PSI −0.0003 0.0969 −0.1094 0.0134 −0.3788 8.6433 4009.1*** −48.177
Romania BET −0.0001 0.1003 −0.1402 0.0159 −0.8655 12.9455 1205.1*** −49.531
Slovakia SAX −0.0003 0.2475 −0.3907 0.0188 −0.7461 11.2891 7293.7*** −56.945
Slovenia SBI −0.0002 0.0802 −0.0879 0.0113 −0.6334 10.9611 7290.1*** −44.731
Spain IBEX −0.0002 0.1261 −0.1409 0.0159 −0.3196 9.9051 5494.7*** −51.458
Sweden OMXS 0.0000 0.0939 −0.0919 0.0147 −0.1658 7.4255 2171.9*** −54.937
United Kingdom FTSE −0.0000 0.0896 −0.0971 0.0124 −0.3075 10.4416 6216.4*** −54.286

Note: Numbers in parentheses indicate the standard errors. ***, ** and * indicate the significance level at the 1%, 5% and 10% levels respectively. Descriptive statistics for Latvia are based on
data from 5 December 2006 until 23 October 2015. All other countries contain 2559 observations.

Table 2
EBA announcements by news type.

Announcement type 2011 2012 2013 2014 2015 2016 Total

Amendment 0 0 1 3 4 4 12
Bail-in 0 0 0 2 3 0 5
Capital plans 0 3 0 0 0 0 3
General news 19 34 64 55 57 34 263
Guidelines 0 1 10 23 26 10 70
Liquidity 0 3 6 6 7 6 28
Market risk 0 5 17 23 35 15 95
Money laundering 0 3 0 0 1 2 6
Procedural change 15 13 0 0 0 2 30
Recapitalisation 2 1 1 0 0 0 4
Regulation 1 8 35 44 18 7 113
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as stated in the Efficient Market Hypothesis5 (EMH). Further, each MFI
closure is identified based on the style of banking denoted as the accept-
ed style of the bank's parent company. The style of banking is denoted as
either commercial/retail, cooperative, credit union, development, public
or savings. This led to a secondary analysis using a combination of
LexisNexis, Twitter and Facebook Analytics data and Google Analytics
to identify the date of the MFI announcement. The division of each
banking style and the precise date of the incorporation of the news
into the stock exchange provides the foundations for analysis of the
investor perceptions of the depth of banking stress based on the
foundational banking sector and European country experiencing such
pressures.

To develop upon the bank closure models above, we investigate the
role that the EBA have had upon the volatility of European banking indi-
ces. The EBA was established on 1 January 2011 as part of the European
System of Financial Supervision (ESFS) and took over all existing re-
sponsibilities and tasks of the Committee of European Banking Supervi-
sors, working to ensure effective and consistent prudential regulation
and supervision across the European banking sector. Each EBA an-
nouncement is made through a combination of their official sources on-
line. The type of news event is sub-divided into one of sixteen differing
types as described in Table 2which is sub-divided by the year of release.
In total, 708 announcements are analysed between 1 January 2011 and
30 June 2016.

4. Methodology

Most empirical studies employ OLS to estimate the effect of stock
markets, interest rates and FX rate changes on indices of stock returns.
5 The EfficientMarket Hypothesis (EMH) is an investment theory that states that at any
given time and in a liquidmarket, security prices fully reflect all available information. The
EMH exists in various degrees: weak, semi-strong and strong, which addresses the inclu-
sion of non-public information in market prices.
Therefore, the starting point of our methodology is to estimate the fol-
lowing model using OLS:

rt ¼ β0 þ β1rt−1 þ β2rESTXt þ β3rS&Pt þ β3rWTIt þ μ t ð1Þ

where rt is the return of the ith European domestic stock exchange at
time t; rt−1 is the first lag of returns rt, rESTXt

is the return of European-
market index which is considered to reflect European-wide factors;
rS&Pt is the return of the United States-market indexwhich is considered
to reflect US-wide factors and rWTIt is the return ofWTI crude oil which is
considered to reflect international pressures, particularly those exerted
through international terrorism and the uncertainty generated through
multiple conflicts in theMiddle-East. β0 is the intercept term and μt is an
error term with the assumption of an iid condition. The suitability of
the OLS estimation is tested with the ARCH test. The Generalized
Autoregressive Conditional Heteroscedasticity (GARCH) process, first
Resolution 0 0 0 1 8 10 19
Shadow banking 0 1 0 0 1 0 2
Stress tests 8 3 3 11 8 9 42
Technical standards 0 0 2 0 0 0 2
Transparency 1 2 2 5 3 1 14
Total 46 77 141 173 171 100 708



7 EBAij,t,is denoted as a dummy variable reflecting commonality of the European coun-
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introduced by Bollerslev (1986), is estimated next. The GARCH (1,1)
process is specified as follows6:

rt ¼ γ0 þ γ1rt−1 þ γ2rESTXt þ γ3rS&Pt þ γ3rWTIt þ εt
σ2

t ¼ α0 þ α1ε2t−1 þ βσ2
t−1 þ δbanknt

ð2Þ

where other parameters are defined as before, the variance equation in-
cludes the long-term average volatility α0, news about volatility from
the previous period which is defined as an ARCH term and the previous
period's forecast variance which is defined in the GARCH term. Further-
more, δbankt is included in the variance equation to obtain the estimated
volatility generated when any type of banking institution as denoted in
the MFI analysis closes within the domestic exchange being analysed.
This volatility estimate is controlled with regards to the European
state through the inclusion of the proxies of international volatility in
themean equation. The GARCH specification requires that in the condi-
tional variance equation, parameters α0, α1 and β should be positive for
a non-negativity condition and the sum of α1 and β should be less than
one to secure the covariance stationarity of the conditional variance.
Moreover, the sum of the coefficients α1 and β must be less than or
equal to unity for stability to hold.

The following GARCH (1,1) model is used next, to analyse whether
the style of the banking institution that has been forced to leave the do-
mestic market as defined by the analysis of the ECB MFI database, have
any specific impact on the stock return volatility of the European stock
exchange in which they are located.

rt ¼ γ0 þ εt
σ2

t ¼ α0 þ α1ε2t−1 þ βσ2
t−1 þ θ1crit þ θ2coopt þ θ3cut þ θ4pubt þ θ5savt

ð3Þ

where other parameters are defined as above. In specification (3), the
variance equation includes individual dummy variables denoting the
closure of each separate banking sector. θ1crit specifies closures of com-
mercial and retail banks, θ2coopt specifies closures of cooperative banks,
θ3cut specifies credit union closures, θ4pubt specifies public banking clo-
sures, while θ5savt specifies savings bank closures. It must be noted that
in some countries during the investigated period, therewere cases of no
closures for specific banking styles in some European jurisdictions. In
these cases, the specified dummy takes zero value, therefore presents
no result.

To investigate the specific influence of the EBA announcements (de-
noted in Table 2) upon the banking sector in each European state, we
further develop the GARCH (1,1) model. Within the mean equation,
we control for international effects through the inclusion of Eurostoxx
European banking index and the Eurostoxx index as a measure of
European volatility and news effects, and the Euro/US dollar index and
S&P500 Index as a measure of US driven volatility and news effects. Nu-
merous alternative variables were considered by did not develop fur-
ther explanatory value that that of the model denoted as:

rt ¼ γ0 þ γ1rt−1 þ γ2rBankst þ γ3rESTXt þ γ4rEURUSDt þ γ5rS&Pt þ εt
σ2

t ¼ α0 þ α1ε2t−1 þ βσ2
t−1 þ θ1amendt þ θ2bailt þ θ3capt þ θ4gent

þθ5guidt þ θ6liqt þ θ7markt þ θ8mont þ θ9proct þ θ10recapt
þθ11regt þ θ12rest þ θ13shadt þ θ14stresst þ θ15techt þ θ16transt

ð4Þ

In specification (4), we test the state-specific volatility effects of each
news announcement type as measured by the relevant θn variable,
denoting news announcements relating to amendments, bailins, capital
6 Several GARCH models including EGARCH, TGARCH, GARCH-M, as well as various
GARCHmodels with different lag orders (p,q) were estimated for all series and likelihood
ratio tests indicated that GARCH (1,1) is the appropriate parameterization for all return
series.
plans, general news, guideline changes, liquidity, market risk, money
laundering, procedural changes, recapitalisation, regulation, resolution
issues, shadow banking, stress tests, technical standards and transpar-
ency announcements respectively. The utilised GARCH methodology
within this paper is further developed through the investigation of key
banking characteristics generate specific affects upon the cross-
correlation of banking volatility in the aftermath of a banking closure.
Inspired by the methodology used by Lucey and Zhang (2010), we in-
vestigate whether being a member of the EBA, the legal environment
in which the bank is domiciled, the competitiveness of the country's
banking industry and indeed, whether cultural distance matters, based
on the identified banking defaults. Within this context, it is important
to analyse whether there are cultural and country-specific factors un-
derlying bank closure decisions, or indeed whether they can add evi-
dence as to why EBA-decisions are generating differing volatility
effects based on regional differences within the European Union. The
dependent variable is based on the domestic banking indices of the 28
European countries over the 126 months between January 2006 and
June 2016. All EBA announcements after its establishment in 2011 are
represented in the analysis as dummy variables in the month in which
they are generated.

The empiricalmodel that estimates the effects of cultural distance on
the stock market comovement, controlling for multiple determining
factors. The estimation method is the pooled ordinary least squares
(OLS) with clustered standard errors by country-pairs to deal with the
serial correlation of residuals for a given pair. The baselinemodel is pre-
sented by the following equation:

Cij;t ¼ α þ
X55

c¼1

ac þ
X126

t¼1

at þ β0
1EBAij;t þ β0

2KSij;t þ β0
3Legalij;t

þ β0
4distanceij;t þ β0

5controlsij;t þ εij;t ð5Þ

where Cij , t represents domestic banking index comovement which is
the independent variable. The subscripts ij and t represent the analysed
pair of country i and j, and month respectively. Pair-wise correlations
are estimated based on the influence of a bank closure in country i
upon the specified banking sector within country j as measured by the
stock market comovement. EBAij ,t ,KSij , t, Legalij , t and distanceij ,t repre-
sent estimates based on whether country i possesses an EBA banking
member, the cultural distance between country i and j, whether there
are differing legal frameworks utilised in countries i and j; and the phys-
ical distance between country i's financial centre and the EBAheadquar-
ters in London.7 Controlsij ,t is a vector of control variables denoted as
each applicable type of EBA announcement to measure the impact of
such upon the comovement of the banking indices of country i and j.
Each model is estimated to present results for each of the five banking
styles analysed within the paper, namely credit unions, commercial
banks, cooperative banks, public banks and savings banks.

5. Empirical results

5.1. OLS estimation

Table 3 reports the results of the OLS estimation. The variable of
European market risk is positive and statistically significant for all indi-
vidual European states. However, the variables of US and market risk
tries through possession of an EBA banking institution, equal to 1 if there is commonality
and 0 otherwise. KSij,t, represents the Kogut and Singhmeasure of cultural distancewhich
is a composite index of cultural distance. Legalij ,t is a denoted as a dummy variable
reflecting commonality between legal jurisdictions in the European countries investigat-
ed, equal to 1 if there is commonality and 0 otherwise. Distanceij , t is measured as ln
(kilometres) between themain financial centre in each European state and the headquar-
ters of the EBA in London, United Kingdom.



Table 3
Estimates of OLS regression of European indices.

β0 β1 β2 β3 β4 Adj. R2 ARCH (1)

Austria 0.0000 0.0501*** 0.6231*** 0.0981*** 0.0619*** 0.6268 14.406***
(0.0001) (0.0117) (0.0121) (0.0206) (0.0155)

Belgium 0.0001* 0.0027 0.5000*** 0.1720*** 0.0363*** 0.7285 25.624***
(0.0001) (0.0010) (0.0082) (0.0138) (0.0104)

Bulgaria −0.0001 0.1360*** 0.1645*** −0.1218*** 0.0712*** 0.0794 10.525***
(0.0001) (0.0183) (0.1385) (0.0234) (0.0177)

Croatia 0.0000 0.0949*** 0.2065*** 0.1456*** 0.0430*** 0.2135 22.202***
(0.0000) (0.0170) (0.0126) (0.0214) (0.0161)

Cyprus 0.0001** 0.0828*** 0.4726*** −0.0069 0.0518 0.1354 7.140***
(0.0001) (0.0178) (0.0293) (0.0495) (0.0374)

Czech Republic 0.0000 0.0608*** 0.4667*** 0.0042 0.1067*** 0.4272 82.236***
(0.0000) (0.0146) (0.0134) (0.0228) (0.0171)

Denmark 0.0003*** 0.0258 0.1422*** −0.0007 −0.0175* 0.1513 11.448***
(0.001) (0.0176) (0.0077) (0.0123) (0.0100)

Estonia 0.0002 0.1436*** 0.1712*** −0.0288 0.0618*** 0.1145 10.479***
(0.0002) (0.0180) (0.0126) (0.0212) (0.0161)

Finland 0.0002 0.0111 0.5097*** 0.1481*** 0.0508*** 0.6158 156.699***
(0.0002) (0.0119) (0.0106) (0.0179) (0.0136)

France 0.0002* −0.0450*** 0.5955*** 0.1912*** 0.0486*** 0.7984 433.436***
(0.0001) (0.0086) (0.0080) (0.0134) (0.0102)

Germany 0.0004*** −0.0211** 0.5041*** 0.2824*** 0.0216* 0.7186 261.748***
(0.0001) (0.0102) (0.0091) (0.0153) (0.0115)

Greece −0.0005 0.0398** 0.5485*** −0.0291 0.0498* 0.2567 17.799***
(0.0003) (0.0165) (0.0220) (0.0371) (0.0280)

Hungary 0.0001* 0.0735*** 0.1798*** −0.0219 −0.0406 0.0558 37.297***
(0.0001) (0.0185) (0.0197) (0.0332) (0.0251)

Ireland 0.0002 0.0238* 0.5717*** 0.0979*** 0.0038 0.5728 119.514***
(0.0002) (0.0125) (0.0123) (0.0208) (0.0157)

Italy 0.0000 −0.0467*** 0.7245*** 0.0892*** 0.0451*** 0.7958 344.868***
(0.0001) (0.0087) (0.0091) (0.0153) (0.0116)

Latvia 0.0000 −0.0286 0.1094*** −0.0348 0.0443** 0.0293 16.769***
(0.0000) (0.0188) (0.0148) (0.0251) (0.0189)

Lithuania 0.0001 0.1349*** 0.1602*** −0.0289 0.0677*** 0.1078 13.679***
(0.0001) (0.0180) (0.0123) (0.0207) (0.0157)

Luxembourg 0.0002 −0.0053 0.4568*** 0.0380* 0.0834*** 0.4639 61.514***
(0.0002) (0.0140) (0.0123) (0.0208) (0.0157)

Malta −0.0000 0.1562*** 0.0135* −0.0348** 0.0172* 0.0257 25.401***
(0.0001) (0.0189) (0.0081) (0.0137) (0.0103)

Netherlands 0.0002* −0.0121 0.5193*** 0.2186*** 0.0657*** 0.7535 357.869***
(0.0001) (0.0095) (0.0082) (0.0140) (0.0105)

Poland 0.0002 0.0734*** 0.3478*** 0.0883*** 0.0898*** 0.3894 43.591***
(0.0002) (0.0149) (0.0119) (0.0201) (0.0152)

Portugal 0.0000 0.0758*** 0.4713*** 0.0408** 0.0732*** 0.5485 104.882***
(0.0001) (0.0129) (0.0107) (0.0181) (0.0137)

Romania 0.0001 0.0462*** 0.3412*** −0.0075 0.0948*** 0.2038 20.385***
(0.0001) (0.0170) (0.0168) (0.0284) (0.0215)

Slovakia −0.0002 −0.0829*** 0.0693*** −0.1092*** −0.0087 0.0099 10.386***
(0.0004) (0.0190) (0.0221) (0.0375) (0.0283)

Slovenia −0.0000 0.1538*** 0.1356*** −0.0231 0.0170 0.0760 7.284***
(0.0000) (0.0184) (0.0129) (0.0218) (0.0165)

Spain 0.0002 −0.0118 0.6717*** 0.1071*** 0.0202* 0.7813 417.490***
(0.0001) (0.0089) (0.0088) (0.0150) (0.0113)

Sweden 0.0003** −0.0541*** 0.5300*** 0.1917*** 0.0295** 0.6659 214.059***
(0.0002) (0.0111) (0.0101) (0.0171) (0.0129)

United Kingdom 0.0003** −0.0458*** 0.4489*** 0.1694*** 0.0816*** 0.7206 333.477***
(0.0001) (0.0101) (0.0077) (0.0131) (0.0099)

Number of significant cases 9/28 7/28 28/28 18/28 23/28 28/28

Note: Numbers in parentheses indicate the standard errors. ***, ** and * indicate the significance level at the 1%, 5% and 10% levels respectively.
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determined in the WTI crude oil market are significant and positive for
the majority of Western European states, but negative for Eastern
European states. This presents evidence of the division in stockmarkets
between west and east Europe based on the financial crisis period.
Moreover, the results show that broader index returns explains a great-
er proportion of domestic returns than that of commodities such asWTI.
Evidence of US stock market and WTI sensitivity are only moderately
strong since ten countries and five countries present no significant rela-
tionship respectively. Only Hungary and Slovenia show no significant
relationship with either market variables. Overall, as would be expect-
ed, most of the impact on the domestic equity indexes is associated
with the broad European index as represented by the EUROSTOXX
500, but the inclusion of the US and WTI market indexes provide
significant explanatory value in sixteen of the twenty-eight European
states analysed.

The suitability of the regression estimates is examined with the
ARCH test. If the squared residuals in Eq. (1) contain autocorrelation
or heteroscedasticity, it is likely that the null hypothesiswill be rejected.
The last column in Table 2 reports the results of the ARCH test. Unsur-
prisingly, a residual serial correlation is present for all the domestic in-
dexes and the overall European index. The presence of residual
autocorrelation is a very serious failure of the OLS classical assumption
because its presence implies that the OLS coefficients are not efficiently
estimated and statistical inferences based on standard t and F-tests
would not be reliable. Therefore, GARCH-type models would appear to
be more appropriate for estimating such data.
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5.2. Estimation of returns and broad banking closure-induced volatility
with a GARCH (1,1) model

The estimated GARCH (1,1) parameters of the conditional return
model are shown in Table 4. The coefficient of the first lag of returns
γ1 is significant in twenty-five of the twenty-eight cases. The coefficient
γ2 which measures the effect of European market returns on the
European equity indexes is significant in all cases with the exception
of Malta, and positive in all cases with the exception of Hungary and
Slovakia. The significance of the explanatory power provided by the in-
clusion of US and WTI market returns improves in the GARCH (1,1)
model compared to the OLS estimation. The inclusion of δ represents
Table 4
Estimates of European indices volatility attributed to banking sector cutback announcements.

γ0 γ1 γ2 γ3

Austria 0.0000 0.0538*** 0.6187*** 0.1210***
(0.0001) (0.0086) (0.0087) (0.0140)

Belgium 0.0003** 0.0155** 0.5403*** 0.1592***
(0.0001) (0.0066) (0.0049) (0.0098)

Bulgaria 0.0001 0.0931*** 0.0727*** −0.0543***
(0.0001) (0.0214) (0.0099) (0.01711)

Croatia 0.0000 0.0855*** 0.1017*** 0.0619***
(0.0000) (0.0174) (0.0082) (0.0122)

Cyprus 0.0001 0.0677*** 0.2978*** 0.0600*
(0.0002) (0.0103) (0.0168) (0.0342)

Czech Republic 0.0001 0.0293* 0.4056*** 0.0102
(0.0001) (0.0151) (0.0094) (0.0181)

Denmark 0.0000* 0.1185*** −0.0006*** −0.0002***
(0.0000) (0.0151) (0.0000) (0.0000)

Estonia 0.0002 0.1051*** 0.1536*** −0.0533***
(0.0002) (0.0093) (0.0075) (0.0103)

Finland 0.0002 0.0178*** 0.5333*** 0.1561***
(0.0001) (0.0093) (0.0078) (0.0151)

France 0.0002* −0.0323*** 0.6349*** 0.2010***
(0.0001) (0.0051) (0.0047) (0.0076)

Germany 0.0004*** −0.0023 0.5145*** 0.2727***
(0.0001) (0.0071) (0.0047) (0.0080)

Greece −0.0000 0.0464*** 0.5484*** 0.0023
(0.0001) (0.0113) (0.0141) (0.0197)

Hungary 0.0001** 0.0890*** −0.1830*** 0.0026***
(0.0001) (0.0203) (0.0124) (0.0251)

Ireland 0.0004*** 0.0510*** 0.5451*** 0.1102***
(0.0001) (0.0115) (0.0078) (0.0179)

Italy 0.0000 −0.0514*** 0.7726*** 0.0887***
(0.0000) (0.0062) (0.0072) (0.0125)

Latvia 0.0002 −0.0805*** 0.0808*** −0.0307*
(0.0002) (0.0090) (0.0111) (0.0176)

Lithuania 0.0003** 0.0699*** 0.0671*** 0.0129
(0.0001) (0.0196) (0.0069) (0.0161)

Luxembourg 0.0003* −0.0006 0.4640*** 0.0698***
(0.0002) (0.0096) (0.0084) (0.0121)

Malta 0.0001*** 0.0925*** 0.0038 −0.0277***
(0.0001) (0.0242) (0.0069) (0.0086)

Netherlands 0.0002* 0.0108 0.5186*** 0.2285***
(0.0001) (0.0077) (0.0046) (0.0117)

Poland 0.0001 0.0732*** 0.3324*** 0.1115***
(0.0001) (0.0121) (0.0079) (0.0132)

Portugal 0.0000 0.0776*** 0.4957*** 0.0360***
(0.0001) (0.0092) (0.0073) (0.0129)

Romania 0.0004** 0.0792*** 0.2025*** 0.0134
(0.0002) (0.0170) (0.0123) (0.0233)

Slovakia 0.0003* −0.2049*** −0.0203*** 0.1501***
(0.0001) (0.0048) (0.0068) (0.0071)

Slovenia 0.0002 0.1686*** 0.0908*** −0.0205
(0.0002) (0.0127) (0.0095) (0.0145)

Spain 0.0002* −0.0089* 0.7260*** 0.1001***
(0.0001) (0.0051) (0.0051) (0.0098)

Sweden 0.0003** −0.0540*** 0.5271*** 0.1879***
(0.0002) (0.0094) (0.0065) (0.0147)

United Kingdom 0.0002 −0.0320*** 0.4395*** 0.1919***
(0.0001) (0.0072) (0.0047) (0.0095)

Number of significant cases 13/28 25/28 27/28 23/28

Note: Numbers in parentheses indicate the standard errors. ***, ** and * indicate the significan
the included dummy variable in Eq. (2) signalling the announcement
of a broad banking closure within the modelled European state. This
dummy variable is based on the date of the announcement rather
than the date on which the event occurred through the design of the
analysis. δ therefore presents the volatility impact and is positive and
significant in all twenty-eight cases. The size of such shocks are of par-
ticular interest. The right-hand column presents the official MFI closure
rate between 2006 and 2015. Comparison of such statistics and the as-
sociated volatility levels present interesting results. The largest shocks
are found in the Netherlands, Ireland, Bulgaria, and Cyprus (2.84%,
2.72%, 2.12% and 1.81% respectively). During the period of the sample,
the number of Netherlands bank branches fell by approximately 49%,
γ4 α0 α1 β δ Δ banks
(06-15)

0.0546*** 0.0001*** 0.1272*** 0.8177*** 0.6575** −3.85%
(0.0116) (0.000) (0.0110) (0.0149) (0.2838)
0.0290*** 0.0000*** 0.1031*** 0.8541*** 0.8404** −23.22%
(0.0085) (0.000) (0.0089) (0.0131) (0.4002)
0.0359*** 0.0002*** 0.2149*** 0.7529*** 2.1237*** −33.18%
(0.0105) (0.000) (0.0135) (0.0117) (0.6649)
0.0276*** 0.0001*** 0.0909*** 0.9061*** 0.3338*** −7.29%
(0.0103) (0.000) (0.0060) (0.0061) (0.0485)
0.0567** 0.0001*** 0.2270*** 0.7621*** 1.8100*** −40.17%
(0.0274) (0.000) (0.0110) (0.0081) (0.1221)
0.0437*** 0.0000*** 0.1158*** 0.8549*** 0.1621* +10.50%
(0.0122) (0.000) (0.0110) (0.0139) (0.0289)
0.0003*** 0.0000*** 0.2127*** 0.7792*** 1.2996*** −48.28%
(0.0000) (0.000) (0.0041) (0.0374) (0.0616)
0.0428*** 0.0001*** 0.1611*** 0.8065*** 0.7978*** −56.33%
(0.0117) (0.000) (0.0094) (0.0101) (0.4205)
0.0376*** 0.0000*** 0.0719*** 0.9092*** 0.3411*** −40.15%
(0.0124) (0.000) (0.0055) (0.0061) (0.1907)
0.0329*** 0.0000*** 0.1506*** 0.7796*** 0.3560* −4.87%
(0.0081) (0.000) (0.0132) (0.0182) (0.2148)
0.0193** 0.0000*** 0.1263*** 0.7681*** 0.4238** −15.48%
(0.0095) (0.000) (0.0087) (0.0155) (0.1716)
0.0737*** 0.0001*** 0.0832*** 0.9083*** 1.3662* −31.25%
(0.0235) (0.000) (0.0077) (0.0072) (0.7957)
−0.0540*** 0.0000*** 0.1509*** 0.8038*** 0.8774*** −10.70%
(0.0003) (0.000) (0.0095) (0.0102) (0.3882)
−0.0061 0.0000*** 0.0622*** 0.9273*** 2.2716*** −27.81%
(0.0127) (0.000) (0.0059) (0.0057) (0.2635)
0.0358*** 0.0000*** 0.0843*** 0.9081*** 0.8981*** −5.75%
(0.0093) (0.000) (0.0078) (0.0083) (0.1950)
0.0622*** 0.0000*** 0.1238*** 0.7690*** 1.2201*** −54.75%
(0.0002) (0.000) (0.0081) (0.0127) (0.0547)
0.0290*** 0.0001*** 0.0879*** 0.9070*** 1.2451*** −37.44%
(0.0084) (0.000) (0.0047) (0.0031) (0.4051)
0.0596*** 0.0001*** 0.1102*** 0.8225*** 0.3162* −4.70%
(0.0114) (0.000) (0.0097) (0.0192) (0.1414)
0.0046 0.0002*** 0.1996*** 0.6675*** 0.5715** −1.80%
(0.0085) (0.000) (0.0148) (0.0166) (0.2279)
0.0415*** 0.0000*** 0.0762*** 0.9057*** 2.8348*** −48.96%
(0.0088) (0.000) (0.0079) (0.0095) (0.4397)
0.0721*** 0.0001*** 0.0873*** 0.8591*** 0.5028*** +30.85%
(0.0122) (0.000) (0.0089) (0.0131) (0.1913)
0.0687*** 0.0000*** 0.0758*** 0.8081*** 1.3140* −7.54%
(0.0114) (0.000) (0.0120) (0.0290) (0.7536)
0.0409*** 0.0000*** 0.1528*** 0.8252*** 0.4829*** +10.67%
(0.0142) (0.000) (0.0094) (0.0085) (0.0741)
−0.1461*** 0.0000*** 0.1378*** 0.7995*** 0.3757*** +9.87%
(0.0043) (0.000) (0.0087) (0.0020) (0.0682)
0.0113 0.0000*** 0.2030*** 0.6856*** 1.0089*** −15.37%
(0.0106) (0.000) (0.0131) (0.0189) (0.3957)
0.0159* 0.0000*** 0.1474*** 0.7934*** 0.8788** −28.85%
(0.0083) (0.000) (0.0117) (0.0144) (0.4161)
0.0278** 0.0001*** 0.1003*** 0.8075*** 1.1502*** −11.27%
(0.0117) (0.000) (0.0123) (0.0250) (0.2408)
0.0581*** 0.0000*** 0.1281*** 0.8049*** 0.6201*** −13.76%
(0.0075) (0.000) (0.0130) (0.0182) (0.0240)
25/28 28/28 28/28 28/28 28/28

ce level at the 1%, 5% and 10% levels respectively.
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Ireland's banks fell by 27.8%, Bulgaria's fell by 33.18% and Cyprus' fell by
40.17%, representing the broad devastation found at ground-level in
each of these countries. Other notable countries include Greece,
whose banking sector declined by over 31%, Germany who lost 15.5%
and Denmark who lost 48.3% of their bank branches. GARCH implied
volatility estimates of δ are found to be significantly above 1% in all
cases.

Two dramatic banking sector shifts occurred in Estonia and Latvia,
where the number of bank branches fell by 56% and 55% respectively,
with volatility estimates increasing by 0.78% and 1.22% respectively. It
must be noted that there were initially far fewer bank branches in
both countries, which adds explanatory values as to why the volatility
estimates are not above those ofWestern European stateswith similarly
high levels of banking closure. It must also be noted that the Czech
Republic (10.5%), Poland (30.9%), Romania (10.7%) and Slovakia
(9.9%) all experienced significant growth of bank branches between
2006 and 2015. The effects of the European subprime and sovereign
debt crises were felt in all four nations at periods between 2008 and
2012. However, it appears the banking sector continued to grow in all
four countries. These effects are also represented in the low values of δ
volatility of 0.16%, 0.50%, 0.48% and 0.38% respectively.

In a conditional variance equation, the intercept term (α0) is positive
and statistically significant in all cases, indicating that there is a signifi-
cant time-invariant component in the return generating process. Both
the ARCH parameter α1 and GARCH parameter β satisfy the non-
negativity conditions. The GARCH parameter is significantly greater
that the ARCH parameter, which implies that the volatility of each
European stock index is more sensitive to its own lagged values, that
it is to new surprises. To put it in another way, the effects of a previous
period's forecast variance are more persistent. The sum of the α1 and β
parameters are close to unity in all twenty-eight cases, stating that
shocks to the European stock index returns have highly persistent ef-
fects and the response of volatility decays at a slower rate. Western
European stock indexes present higher sensitivity to broader USmarket
returns than that of their Easter European counterparts. There is also in-
creased sensitivity in sixteen of the twenty-eight European indexes to
US returns than that of WTI returns.

5.3. Estimation of GARCH (1,1) volatility based on banking style

Table 5 presents the results of the European bank-closure volatility
model with the inclusion of variables in the variance equation set out
in Eq. (3) to measure specific volatility relating to the style of the bank-
ing institution that has experienced branch closure due to cutbacks or
indeed significant financial difficulties. The θn estimates are based on
the branch closures of commercial and retail banks, cooperative banks,
credit unions, public banks and savings banks respectively. Missing
values present models in which there were no events within the inves-
tigated country, or indeed, there were too few events from which to
conduct an effective methodology. The strongly significant ARCH pa-
rameter α1 provides strong support for the presence of the last period's
shock on domestic equity market volatility, whereas the strongly statis-
tically significant GARCH parameter β indicates strong evidence of pre-
vious surprises. The sum of the ARCH and GARCH parameters as a
measure of volatility persistence is relatively low in some countries
with the exclusion of US and WTI market returns as specified in
Eq. (2). The estimated coefficient θ1, which measures the effect of com-
mercial and retail bank branch closure on domestic stockmarket return.
There were commercial closures in each of the twenty-eight European
states during the 2006 to 2015 period, providing significant results
throughout.

The sign of this volatility change is of most interest. In sixteen coun-
tries, there is a volatility reduction indicative of equity market calming
relative to stressful financial conditions linked directly to investors ap-
peasedwith prudentfinancial decision-making of the board of directors
of these publicly traded companies cutting their cost base in most likely
loss-making institutions. Twelve countries present volatility increases,
namely Belgium, Cyprus, France, Germany, Greece, Hungary, Ireland,
Italy, Luxembourg, Netherlands, Portugal and the United Kingdom.
With the exception of Hungary, all other countries were regularly iden-
tified with major commercial banking crises within the examined peri-
od, with volatility estimates reflecting the exceptional sensitivity of
financial markets to any news relative to their domestic commercial
banking environment.

The Mediterranean and Balkan states tend to present the most affil-
iation with cooperative banking structures. This is also reflected in the
large estimated coefficients for θ2, where cooperative closures in
Cyprus, Greece and Italy are found to generate the greatest volatility in-
creases (1.43%, 1.56% and 1.31% respectively). This collapse in coopera-
tive banking is directly influenced by the internal economic pressures
evident throughout all three states throughout the sample period. It is
also a significant finding within this paper that although cooperative
failures occurred in multiple other states, the three worst cases by
European state are found to have the three largest volatility increases.
It appears that significant contagion effects may have had an influence
given the proximity of the countries. The Greek cooperative banking
network was found to possess the largest volatility impacts on financial
markets. Althoughmany cooperative banks appear to have survived the
internal financial chaos, although not in the same structures of the peri-
od before, there are numerous cases regarding the sale of deposits and
closure of loss-making branches in the period after 2012. In December
2015, the Cooperative Bank of Peloponnese LLC was taken over by Na-
tional Bank of Greece as it was liquidated after failing to raise enough
capital as required by the capital adequacy requirements. In 2015,
despite drastic restructuring within the entire cooperative system, Pel-
oponnese was the sole cooperative bank failed to meet the require-
ments therefore indicating strong improvements within the sector. In
Italy, 317 cooperative banks remain in operation in 2016, but 39 were
forced to completely close their operations during the sample period.
This high closure rate was directly associated with the significant finan-
cial and economic stresses in the Italian economy and the situation has
continued to develop throughout 2015 and 2016 with plans to try and
ease pressures within the Italian cooperative banking sector. This reso-
lution rests on the conversion of the Italian cooperative lenders into
joint-stock firms to achieve a form of industry consolidation but has
been opposed by Italian consumer groups.

Themost significant stress in the European cooperative banking net-
workwas found in Cyprus. Twenty-five cooperative banks are still oper-
ational in Cyprus in 2016, but the scale of the collapse of the Cypriot
cooperative banking network is evidence in the sixty-eight closures
that occurred between 2013 and 2014. In 2011, these banks increased
their market share from 35% to 38% in deposits and 27% to 29% in
loans. The significant decline in the presence of cooperative banks in
Cyprus developed directly from the early 2013 “good bank, bad bank”
split in lenders and imposed capital controls. During this period of sig-
nificant economic stress, a country-wide bank run occurred as the coun-
try faced an ultimatum to shut down its impaired banks or lose
European Union funding.Widespread panic followed government deci-
sions to freeze accounts and impose bank levies on deposits, generating
public anger. It waswidely stated that the riskswithin the Cypriot econ-
omy were too substantial, particularly as the sectoral reliance on bank-
ing and Russian deposits was far too substantial. In the aftermath of the
Parliament adoption of laws creating a “solidarity fund” and capital con-
trol, the overall restructuring weighed most heavy on the cooperative
network. It was quite apparent that the Cypriot cooperative banking
network was weighed-down by insurmountable pressures with the
restructuring necessary to appease the EU and IMF before a bailout of
€10 billion could be granted, with Eurozone finance ministers seeking
assurances that the restructuring of banks in Cypruswould reduce Cyp-
riot debt by €5.8 billion.

Credit union closures were found to be most prevalent in Ireland,
which is reflected in the large positive estimated volatility coefficients



Table 5
Estimates of European indices volatility attributed to banking sector cutback announcements segregated by type.

ϒ α0 α1 β θ1 θ2 θ3 θ4 θ5

Austria 0.0002 0.0001*** 0.1672*** 0.7661*** −0.4276*** 0.3557* 0.4482** 1.1301*** 1.1630***
(0.0002) (0.0000) (0.0119) (0.0157) (0.2418) (0.1999) (0.1906) (0.2066) (1.0522)

Belgium 0.0003* 0.0000*** 0.1647*** 0.7218*** 0.3356* – 0.2654* – 0.8432***
(0.0002) (0.0000) (0.0129) (0.0193) (0.1857) (0.1476) (0.3193)

Bulgaria 0.0001 0.0000*** 0.2356*** 0.7385*** −0.2877** – – – –
(0.0001) (0.0000) (0.0140) (0.0119) (0.1419)

Croatia 0.0000 0.0001*** 0.0872*** 0.9060*** −0.0138** – – – –
(0.0001) (0.0000) (0.0051) (0.0057) (0.6911)

Cyprus 0.0001 0.0001*** 0.2231*** 0.7708*** 0.6963*** 1.4342*** – – –
(0.0001) (0.0001) (0.0109) (0.0089) (0.0851) (0.1000)

Czech Republic 0.0002 0.0000*** 0.1360*** 0.8345*** −0.4565* – – – 0.5641*
(0.0002) (0.0000) (0.0105) (0.0120) (0.2508) (0.2998)

Denmark 0.0000 0.0000*** 0.2510*** 0.7078*** −0.8151*** – – 0.1554*** 0.2767***
(0.0000) (0.0000) (0.0258) (0.0098) (0.0747) (0.0238) (0.0381)

Estonia 0.0003** 0.0001*** 0.1814*** 0.8189*** −0.7439** – – – –
(0.0001) (0.0000) (0.0089) (0.0073) (0.3331)

Finland 0.0001 0.0000*** 0.1655*** 0.7368*** −0.3375** 0.4030* – 0.6064*** 0.7987**
(0.0001) (0.0000) (0.0128) (0.0210) (0.1658) (0.2373) (0.2270) (0.5584)

France 0.0003 0.0001*** 0.1420*** 0.8146*** 0.4576** 0.7455*** 0.5848*** – 0.9395*
(0.0002) (0.0000) (0.0105) (0.0131) (0.2193) (0.2513) (0.2140) (0.5103)

Germany 0.0004* 0.0001*** 0.1348*** 0.8340*** 0.5388* 0.7914*** 0.3338*** 0.5620** 1.3091**
(0.0001) (0.0000) (0.0099) (0.0115) (0.2922) (0.2274) (0.1261) (0.2789) (0.2885)

Greece 0.0001 0.0000*** 0.0661*** 0.9280*** 1.0531*** 1.5619*** – – –
(0.0001) (0.0000) (0.0032) (0.0042) (0.1730) (0.2217)

Hungary 0.0004* 0.0001*** 0.0483*** 0.9476*** 1.6973*** – 0.6345*** – 0.5371***
(0.0002) (0.0001) (0.0020) (0.0020) (0.5231) (0.1474) (0.1100)

Ireland 0.0003 0.0000*** 0.1562*** 0.8086*** 1.5538** – 1.9167*** – 0.8887**
(0.0002) (0.0000) (0.0089) (0.0108) (0.2871) (0.2141) (0.4369)

Italy 0.0001 0.0000*** 0.1628*** 0.7994*** 1.0791*** 1.3115*** – 0.5226* –
(0.0001) (0.0000) (0.0115) (0.0157) (0.1967) (0.2074) (0.2860)

Latvia 0.0002 0.0000*** 0.0867*** 0.8943*** −0.6355*** 0.7795*** – – –
(0.0002) (0.0000) (0.0062) (0.0066) (0.1930) (0.1173)

Lithuania 0.0002** 0.0001*** 0.1147*** 0.8825*** −0.2075*** – 0.3215* – –
(0.0001) (0.0001) (0.0056) (0.0035) (0.0474) (0.1722)

Luxembourg 0.0003 0.0000*** 0.0919*** 0.8920*** 0.7509* – 0.7229** – –
(0.0002) (0.0000) (0.0071) (0.0085) (0.3999) (0.3053)

Malta −0.0001* 0.0002*** 0.1826*** 0.7063*** −0.3302*** 0.2041** – – –
(0.0001) (0.0001) (0.1826) (0.0143) (0.0917) (0.0934)

Netherlands 0.0003* 0.0000*** 0.1581*** 0.8159*** 0.4984* 0.5869** – – –
(0.0002) (0.0000) (0.0104) (0.0115) (0.2868) (0.2709)

Poland 0.0001 0.0001*** 0.0947*** 0.8792*** −1.1170** 0.6902** 0.7774** – –
(0.0002) (0.0000) (0.0078) (0.0105) (0.4819) (0.3201) (0.3603)

Portugal 0.0004** 0.0000*** 0.1920*** 0.7913*** 2.0949*** – – – 0.9613***
(0.0002) (0.0000) (0.0123) (0.0123) (0.5053) (0.1214)

Romania 0.0000 0.0001*** 0.1124*** 0.8731*** −1.4154** 0.8040*** 0.5969** – 0.7175***
(0.0001) (0.0000) (0.0057) (0.0037) (0.6022) (0.1559) (0.2566) (0.1472)

Slovakia 0.0000 0.0002*** 0.1657*** 0.8221*** −1.4575*** – – – –
(0.0001) (0.0001) (0.0049) (0.0020) (0.1514)

Slovenia 0.0001 0.0000*** 0.1621*** 0.7374*** −0.4440*** – – 0.6167*** –
(0.0001) (0.0000) (0.0106) (0.0160) (0.1593) (0.1313)

Spain 0.0003 0.0000*** 0.2128*** 0.6261*** −0.4936*** 0.2581** – 0.6158*** 2.4773***
(0.0003) (0.0000) (0.0144) (0.0252) (0.1627) (0.1085) (0.1224) (0.0759)

Sweden 0.0002 0.0001*** 0.1535*** 0.7754*** −0.4577** – – 0.8039*** 1.2457**
(0.0001) (0.0000) (0.0119) (0.0170) (0.0119) (0.2818) (0.6158)

United Kingdom 0.0002 0.0000*** 0.1321*** 0.8164*** 0.5027*** – – 0.9395*** 0.2711*
(0.0002) (0.0000) (0.0096) (0.0137) (0.2116) (0.3474) (0.1442)

Number of significant cases 8/28 28/28 28/28 28/28 28/28 13/13 11/11 10/10 14/14
Number of volatility increases 11/28 13/13 11/11 10/10 14/14

Note: θn estimates based on the number of bank closures in each country designated by banking style. Estimates with no coefficient represent countries in which no banks with the
assigned banking style closed or the significantly low number of estimates rendered failure of the selected GARCH (1,1) model. Numbers in parentheses indicate the standard errors.
***, ** and * indicate the significance level at the 1%, 5% and 10% levels respectively.
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for θ3 (1.92%). 60 credit unions in Ireland closed during the period of the
samplewith 339 remaining open. In 2011, therewere 498 credit unions,
with reduced figures in 2016 associated with the high number of clo-
sures and mergers that have taken place. The Irish economic collapse
was primarily driven by an overreliance on property lending (Lucey,
Larkin, & Gurdgiev, 2014; Corbet, 2016). However, Irish credit union
lending was significantly exposed to property investment in a similar
manner to the Spanish cajas.With every growing default rates, elevated
provisions for losses and significantly reduced savings rates due to the
deep Irish recession that ensued, credit unions found themselves in a
perilous situation. Fears first arose in 2011 that around 80 credit unions
were immediately at threat of closure, representing over a fifth of all
open branches. This situation continued throughout the following
years, with government sources citing sustained attacks on deposits
through silent bank runs and onerous lending restrictions generating
an environment that fostered increased probability of default. There
was continuous reoccurrences of senior officials coming to the fore to al-
leviate immediate fears becoming systemic to the collapse of the entire
institution.

The significant estimates of volatility increases within our sample
appear to be synonymous with the deep-rooted real economic fears
that closures of both cooperative bank and credit union branches
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would have signalled to the broad domestic equity market. Both types
of banking within the countries with significant findings, would have
been associated with strong private and small-to-medium enterprise
(SME) lending, therefore indicative of a slowdown across numerous
sectors and the sale of widespread domestic products.

The largest significant public banking volatility estimates as sig-
nalled by θ4 was found in Austria (1.13%). This is directly associated
with the closures of numerous domestic Volksbank (German for “the
people's bank”). 37 Volksbank remain open in Austria in 2016, but 26
have closed their operations during the investigated sample of this
paper. In 2011, the Russian bank Sberbank agreed to acquire a strug-
gling Volksbank operation in a deal ranging between €585 million and
€645 million depending on performance. This deal was closed in 2013,
but Volksbank continued its rapid decline to the point that in July
2015, was shut down after obtaining restructuring approval from
European authorities as part of a wind-down plan aimed at creating a
“bad-bank” called Immigon Portfolioabbau which will be used to sell
€7 billion of its own assets. The announcement of this plan generated
significant volatility effects within the Austrian stock exchange.

The largest significant savings bank volatility estimates due to branch
closures as signalled by θ5 were found in Germany and Spain (1.31% and
2.48% respectively). The equity market volatility impacts were directly
associated with the dates of branch closure within these countries, sig-
nalling wider fear and uncertainty regarding the wider economy and
banking structure as a result. In Germany 409 savings banks are current-
ly in operation in 2016, but there were 12 significant closures during the
period of the sample that generated significant uncertainty within the
German economy due to the relative infrequency of bank closure. All
Fig. 1. GARCH volatility relationship with bank closure and domestic market structure. Note: T
bank closures throughout the twenty-eight European states included in the sample. The Euro
in the banking sector in the European state fromwhich the bank closure has taken place. It is so
Index. The Herfindahl-Hirschman Index (HHI) is a measure of market concentration that is calc
ming the resulting number. A value close to zero represents nearly perfect competition, where
Bank, provide a measure for the HHI of the banking sector in each European state.
12 closures related to sub-levels of Sparkassen Finanzgruppe (Speyer,
Altenkirchen, Rhein-Pfalz, Bremerhaven, Dinslaken-Voerde-Hunxe,
Gronau, Rugen, Stockach, Freudenberg, Hameln, Schrobenhausen and
Werne). The closure of these Sparkasse has been widely associated
with a shift in consumer behaviour (as customers continue to switch
to online banking) and significant cost-cutting actions as the savings
bank network struggles with exceptionally low margins as a result of
the prolonged period of low interest rates in Europe. Whereas in Spain,
17 caja de ahorros disappeared completely. In the aftermath of the inter-
national financial crisis, the Spanish real estate market collapsed,
generating substantial pressures within the Spanish banking system.
Unfortunately, this was the centre of the heavy lending of the caja's
who had lent directly to property developers. After the property col-
lapse, the sector now held substantial property portfolios repossessed
as collateral whichwas now greatly depreciated. At the start of the crisis
in 2007, therewere 45 cajas in existence, yet only 2 survived in their ini-
tial form. The rest were either taken over by other banks or by the gov-
ernment, or indeed were forced to merge. The cajas now exist in the
form of banking/ordinary foundations, that have seen their actions
restricted to social and cultural incentives and sponsoring, and most
of their means converted into shareholdings into the subsequent
cajabancas representing the new forms of caja.

Fig. 1 presents evidence of the relationship between the GARCH cal-
culated volatility estimates based on bank closure, compared with that
or domestic market competitiveness and the number of banking clo-
sures as estimated by the monthly percentage change in the country
in which the volatility estimate was calculated (presenting evidence
as to whether it is a localised issue or indeed a sector-wide issue). We
he above figure represents the GARCH volatility estimates as a result of the percentage of
pean Banking HHI Index is the percentage based measure denoting the competitiveness
urced from the ECB Statistical DataWarehouse and is based on the Herfindahl-Hirschman
ulated by squaring the market share of each firm competing in the market and then sum-
as if one firm has monopoly, the HHI would take a value of 10,000. The European Central



8 https://www.ft.com/content/162f2056-b62e-11e5-8358-9a82b43f6b2f ‘Free Capital
Flows Can Put Economies in a Bind, Financial Times’, 10 January 2016.
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can see clear evidence of volatility clustering, that is significantly in-
creased GARCH-volatility in periods of widespread bank closures. Fur-
ther, this clustering is further exacerbated by banking sectors that are
found to bemoremonopolistic. Therefore, European countrieswithmo-
nopolistic banking structures are found to have been more widely ex-
posed to substantial stock market volatility than those of their more
competitive counterparts, even within periods of rapid sectoral change.

Table 6 presents the estimates of European EBA-banking indices vol-
atility attributed to EBA announcements, whereas Table 7 presents the
estimates for non-EBA banking indices. There is evidence of strong
index volatility attributable to EBA announcements within the EBA-
banking indices. Western and Central European countries exhibit the
largest number of significant results with the exception of Hungary
and the United Kingdom. Hungary was an IMF programme country
from late 2008 and the United Kingdom has followed an independent
monetary and financial regulatory policy relative to the US and the
European Union. The Financial Services (Banking Reform) Act 2013 is
an example of this cleaving of the UK regulatory structure from the
rest of the EU. Most notably, in Table 7, there are fewer significant vola-
tility responses to EBA-announcements in non-EBA indexes aswould be
theoretically expected. However, Portugal exhibits levels of volatility
similar to a country possessing EBA-denoted banking institutions.

With regards to the specific type of announcement, the largest sen-
sitivity is generated within announcements based upon market risk,
money laundering, recapitalisation, regulation, the stress tests and
transparency. Austria, Greece, Ireland and Spain are themost responsive
banking sectors to such announcements, indicative of the broad sensi-
tivity within themost problematic states of the European banking crisis.
To add robustness to our findings, it is theoretically plausible to expect
that the stress tests would generate the most substantial volatility ef-
fects as good and bad news with regards to the outlook of the domestic
banking as prescribed by the EBA is disseminated to financial markets.
This is reflected in the substantial coefficients attached to the resulting
volatility estimates in Austria, Belgium, Finland, Greece, Hungary,
Ireland and the Netherlands. The Irish estimate (0.0057) is found to be
the largest result. Market risk also generates a substantial result in
Greece (0.0070). Ireland also presents significant volatility estimates
(0.0064) when announcements associated with money laundering are
released and (0.0039) when announcements have been made with
regards to shadow banking, which is also evident in Swedish estimates
(0.0054). With regards to EBA transparency announcements, only
Ireland and Italy present no significant volatility response. However, in
Table 7, we observe that there is no singular type of EBA announcement
that instigates substantial volatility effects throughout the non-EBA
banking sector. The most common announcements within those
analysed are liquidity provision, procedural change, recapitalisation
and transparency. It is clear that there are significant volatility transmis-
sion effects from EBA announcements that are inspired from the EBA
that are effecting European countries in a differentmanner. This primar-
ily indicates that the EBA has become a substantial agent of regulatory
change within the European banking system at large, however coun-
tries outside the scope of such regulatory oversight with the exception
of Portugal appear to present little or no response to such sectoral an-
nouncements analysed within our methodology.

An explanation of the volatility in the different countries reflects the
idiosyncratic circumstances of the different economies in question.
Countries that are part of multilateral bailout programmes are required
to undergo quarterly monitoring review during drawdown (typically
36 months) and for several years subsequently during repayment of
the loan. These reviews highlight compliance with recommendations
in the memorandum of understanding, which in the Eurozone was ori-
entated towards implementing new guidelines, procedures, regula-
tions, resolution regimes, recapitalisations, technical standards and
transparency requirements. Countries with transparency issues and
existing cross border problemswere sensitive to these announcements,
especially as anti-money laundering regulations had cost implications
for banking systems that were not dominated by commercial banks.
Regulatory burdens impact banking entities differently, with compli-
ance costs causing greater difficulty for smaller institutions, which are
typically public savings and cooperative banks.

It should not be under appreciated the cultural and institutional fac-
tors in these responses. The regulations from the EBA represent a depar-
ture for most countries from their pre-existing legislative frameworks,
especiallywith respect tomoney laundering, bail-ins, and recapitalisation.
Common Law versus Civil Law legal systems have known differences in
the treatment of disputes and the respect for property rights that influ-
ence the outcomes of regulatory actions on the part of the State. The
newmoney laundering regulationswere implemented after a long period
of deregulation. Wolfgang Munchau went so far in the Financial Times8

(10 January 2016) to describe the new set of macroprudential and anti-
money laundering rules as “a cuddly version of capital controls”. The im-
plications of this are just beginning to be investigated by the IMF.

5.4. Estimation of the cultural model

Tables 8 and 9 present the results of the baseline estimation where
we regress the cross-correlation of banking returns upon EBAmember-
ship, cultural distance, domestic legal structure, distance to the EBA
headquarters and a set of control variables based on announcements
made by the EBA. To segregate overlapping results from our selected
criteria and to add further robustness to the selected methodology, we
include the variable successively in columns (1) to (4) for each type of
banking denotation. The results indicate that European countries with
EBA-designated commercial and cooperative banks are found to gener-
ate significantly increased cross-correlation upon other Europeanmem-
ber states. However, this effect is found to reversewhen analysing credit
unions, public and savings banks. This finding is theoretically plausible
as commercial and cooperative banks within the EBA structure tend to
be far more multinational than those designated as a credit union, pub-
lic bank or savings bank. Cultural distance as measured by the Kogut-
Singh index is found to be significant and negatively associated with
banking cross-correlations of returns, indicating smaller cultural dis-
tance exhibits higher levels of stockmarket comovement. This confirms
the impact of cultural distance between banking sectors in Europe and
the results are present within all models and banking styles, with the
scale of the relationship being largest in commercial, public and savings
banks.

Market competitiveness presents evidence of significant positive re-
sults for commercial and cooperative banks, indicating that more mo-
nopolistic markets tend to increase cross-correlations of returns.
Whereas the results are significant and negative for credit unions and
public and savings banks indicating that more competitive structured
banking sectors tend to generate decreased cross-correlation of returns.
Geographical distance between the financial centre of investigated
country and the EBA headquarters is found to have no significant effects
upon credit unions, public and savings banks, whereas there is a strong
significantly negative relationship between commercial and coopera-
tive banks. This indicates that banking sectors closest to the EBA head-
quarters are found to have increasing cross-correlation of returns.
Further, this generates evidence of a decoupling of returns based on
the distance from the United Kingdom, namely those countries furthest
to the south and east within the European Union, agreeing with the ar-
guments of gravity models that state that large geographical distance
may attenuate international market linkage (Lucey & Zhang, 2010).

EBA announcements for commercial banks generate significantly
positive cross-correlations with all other countries and banking styles
when based on bailins, procedural change, stress tests and transparen-
cy. However, announcements based on regulation and shadow banking
generate significantly negative cross-correlations. Cooperative banks
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Table 6
Estimates of European EBA-banking indices volatility attributed to EBA announcements.

Austria Belgium Denmark Finland France Germany Greece Hungary Ireland Italy Netherlands Poland Spain Sweden UK

Mean equation
Constant 0.0003*** 0.0001 0.0006*** 0.0007** 0.0000 0.0001 0.0001 0.0007** 0.0002 0.0001 0.0001* 0.0001 0.0000 0.0000*** 0.0003**

(0.0001) (0.0002) (0.0001) (0.0003) (0.0001) (0.0001) (0.0002) (0.0003) (0.0002) (0.0001) (0.0000) (0.0002) (0.0000) (0.0000) (0.0002)
First lag −0.0105 0.0036 0.0570*** 0.0397*** 0.0112** 0.0195** 0.0811*** 0.0394*** 0.0474*** 0.0179*** 0.0411*** 0.0443*** 0.0101* −0.0209** 0.2000***

(0.0118) (0.0094) (0.0108) (0.0129) (0.0050) (0.0095) (0.0123) (0.0129) (0.0106) (0.0068) (0.0048) (0.0142) (0.0055) (0.0099) (0.0078)
European banks 0.3863*** 0.8974*** 0.4589*** 0.2987*** 0.9874*** 0.4470*** 0.8344*** 0.2997*** 0.8309*** 0.8817*** −0.0982*** 0.1339*** 0.8625*** 0.2874*** 0.5811***

(0.0171) (0.0225) (0.0133) (0.0297) (0.0117) (0.0123) (0.0327) (0.0298) (0.0369) (0.0118) (0.0064) (0.0192) (0.0120) (0.0156) (0.0135)
Eurostoxx −0.0740*** −0.0465* −0.0224 0.3107*** 0.1463*** 0.0683*** −0.2552*** 0.3107*** −0.1564*** −0.2450*** 0.9521*** 0.1588*** −0.0107 0.4549*** 0.1806***

(0.0230) (0.0271) (0.0195) (0.0409) (0.0158) (0.0164) (0.0386) (0.0411) (0.0406) (0.0145) (0.0093) (0.0249) (0.0155) (0.0217) (0.0213)
EUR/USD 0.1122*** 0.0177 0.0702*** 0.2073*** −0.0282* −0.0316* 0.1740*** 0.2100*** 0.0777** −0.0075 −0.0692*** 0.1283*** 0.0157 0.0531** −0.0524**

(0.0256) (0.0255) (0.0224) (0.0434) (0.0170) (0.0203) (0.0424) (0.0436) (0.0367) (0.0142) (0.0095) (0.0267) (0.0154) (0.0231) (0.0234)
S&P500 0.0294** 0.0271 0.0100 0.0341 0.0104 0.1617*** −0.0430* 0.0332 −0.0042 0.0126 0.0315*** 0.0212 −0.0163* 0.0797*** 0.0721***

(0.0136) (0.0183) (0.0135) (0.0257) (0.0112) (0.0112) (0.0239) (0.0248) (0.0236) (0.0095) (0.0061) (0.0175) (0.0102) (0.0159) (0.0162)

Variance equation
Constant 0.0000*** 0.0000*** 0.0000**** 0.0000*** 0.0000*** 0.0000*** 0.0000*** 0.0000*** 0.0000*** 0.0000*** 0.0000*** 0.0000*** 0.0000*** 0.0000*** 0.0000***

(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
ARCH 0.0245*** 0.1447*** 0.0922*** 0.0789*** 0.1153*** 0.1687*** 0.0732*** 0.0787*** 0.0517*** 0.0623*** 0.0713*** 0.0546*** 0.0593*** 0.1352*** 0.1090***

(0.0000) (0.0000) (0.0053) (0.0000) (0.0067) (0.0069) (0.0043) (0.0066) (0.0019) (0.0041) (0.0046) (0.0046) (0.0044) (0.0075) (0.0029)
GARCH 0.9726*** 0.8499*** 0.9022*** 0.8881*** 0.8767*** 0.8156*** 0.9221*** 0.8889*** 0.9429*** 0.9275*** 0.9238*** 0.9199*** 0.9395*** 0.8336*** 0.8853***

(0.0001) (0.0000) (0.0042) (0.0089) (0.0062) (0.0072) (0.0043) (0.0089) (0.0024) (0.0040) (0.0046) (0.0065) (0.0041) (0.0091) (0.0031)
Amendment 0.0000* 0.0000 0.0000 0.0003* 0.0004* 0.0001 0.0010*** 0.0001 0.0000 0.0000 0.0002 0.0001 0.0001* 0.0001 0.0000

(0.0000) (0.0000) (0.0000) (0.0002) (0.0003) (0.0003) (0.0003) (0.0002) (0.0000) (0.0001) (0.0004) (0.0001) (0.0001) (0.0000) (0.0000)
Bail-in −0.0001*** 0.0000 0.0000 −0.0001** 0.0001 0.0002** 0.0025*** 0.0000 0.0004** 0.0000 0.0004* 0.0002* 0.0007*** 0.0000 0.0001

(0.000) (0.0000) (0.0000) (0.0000) (0.0002) (0.0001) (0.0005) (0.0000) (0.0002) (0.0000) (0.0003) (0.0001) (0.0002) (0.0000) (0.0002)
Capital plans −0.0006*** 0.0000 0.0000 0.0003* 0.0000 0.0000 0.0013* 0.0000 0.0004*** 0.0016** 0.0013** 0.0000 0.0085*** 0.0037** 0.0056***

(0.0000) (0.0001) (0.0000) (0.0002) (0.0000) (0.0000) (0.0009) (0.0000) (0.0001) (0.0012) (0.0007) (0.0001) (0.0014) (0.0017) (0.0014)
General news 0.0000 0.0000 0.0000 0.0000 0.0002** 0.0002 −0.0004* 0.0000 0.0000 0.0009* 0.0000 0.0001** 0.0000 0.0000 0.0000

(0.0000) (0.0000) (0.0000) (0.0000) (0.0001) (0.0002) (0.0002) (0.0001) (0.0000) (0.0005) (0.0000) (0.0001) (0.0000) (0.0000) (0.0000)
Guidelines change 0.0000 0.0007*** 0.0003** 0.0000 0.0007*** 0.0000 −0.0008*** 0.0000 0.0000 0.0007* 0.0000 −0.0001 0.0006*** 0.0000 0.0000

(0.0000) (0.0001) (0.0002) (0.0000) (0.0002) (0.0000) (0.0002) (0.0000) (0.0000) (0.0003) (0.0000) (0.0001) (0.0002) (0.0002) (0.0000)
Liquidity −0.0002* 0.0003*** 0.0000 0.0002* 0.0010*** 0.0007** 0.0002* 0.0000 0.0008*** 0.0007*** 0.0001 0.0007** 0.0011*** 0.0001* 0.0000

(0.0000) (0.0000) (0.0001) (0.0001) (0.0003) (0.0003) (0.0002) (0.0001) (0.0001) (0.0002) (0.0001) (0.0004) (0.0004) (0.0001) (0.0000)
Market risk 0.0000*** 0.0004*** 0.0000 0.0000** 0.0001* 0.0003*** 0.0070*** 0.0000 0.0014*** 0.0006** 0.0001 0.0004*** 0.0002* 0.0007*** 0.0009**

(0.0000) (0.0000) (0.0000) (0.0000) (0.0001) (0.0001) (0.0021) (0.0000) (0.0003) (0.0003) (0.0000) (0.0001) (0.0001) (0.0002) (0.0004)
Money laundering 0.0001** 0.0007*** 0.0002*** 0.0009 0.0017*** 0.0000 0.0002 0.0000 0.0064*** 0.0000 0.0008* 0.0006*** 0.0003*** 0.0000 0.0001*

(0.0000) (0.0001) (0.0001) (0.0010) (0.0008) (0.0000) (0.0003) (0.0001) (0.0015) (0.0001) (0.0005) (0.0001) (0.0002) (0.0000) (0.0001)
Procedural change 0.0000 0.0000 0.0001*** −0.0001 0.0000 0.0005* −0.0001 0.0000 0.0035* 0.0019*** 0.0003** −0.0012** 0.0001 −0.0011** 0.0000

(0.0000) (0.0000) (0.0000) (0.0001) (0.0000) (0.0003) (0.0002) (0.0000) (0.0019) (0.0006) (0.0002) (0.0006) (0.0002) (0.0005) (0.0000)
Recapitalisation −0.0003*** −0.0012*** −0.0011** 0.0003 0.0034*** 0.0015*** 0.0009** 0.0001 −0.0015** 0.0021*** 0.0004*** −0.0009*** 0.0042** −0.0018*** −0.0042***

(0.0001) (0.0003) (0.0008) (0.0003) (0.0008) (0.0004) (0.0006) (0.0003) (0.0006) (0.0008) (0.0001) (0.0003) (0.0020) (0.0004) (0.0014)
Regulation 0.0003*** 0.0011*** 0.0010*** 0.0001** 0.0009** 0.0004** 0.0012*** 0.0000 0.0009*** 0.0005** 0.0006** 0.0015*** 0.0004* 0.0001* 0.0009**

(0.0000) (0.0004) (0.0006) (0.0000) (0.0004) (0.0002) (0.0002) (0.0000) (0.0001) (0.0004) (0.0002) (0.0004) (0.0002) (0.0001) (0.0003)
Resolution (issue) 0.0000 0.0001* −0.0003*** 0.0002*** 0.0000 0.0000 0.0011** 0.0021** −0.0001*** 0.0001 0.0000 −0.0001 0.0018*** −0.0023*** 0.0000

(0.0000) (0.0001) (0.0001) (0.0001) (0.0000) (0.0000) (0.0004) (0.0011) (0.0000) (0.0002) (0.0000) (0.0001) (0.0006) (0.0007) (0.0000)
Shadow banking 0.0001 0.0000 0.0002* 0.0003 0.0000 0.0002** −0.0008 0.0000 0.0039*** 0.0000 0.0005* 0.0000 0.0054*** −0.0086*** −0.0048***

(0.0001) (0.0000) (0.0001) (0.0004) (0.0000) (0.0001) (0.0010) (0.0000) (0.0007) (0.0000) (0.0004) (0.0001) (0.0016) (0.0017) (0.0015)
Stress tests 0.0020*** 0.0027** 0.0016*** 0.0021* 0.0003** 0.0010*** 0.0028*** 0.0020** 0.0057*** 0.0002* 0.0021*** 0.0001 0.0010** 0.0000 0.0007***

(0.0003) (0.0016) (0.0005) (0.0011) (0.0002) (0.0003) (0.0004) (0.0011) (0.0013) (0.0001) (0.0004) (0.0002) (0.0004) (0.0000) (0.0000)
Technical standards −0.0001*** −0.0003** 0.0000 −0.0008** 0.0001 0.0025*** 0.0001 −0.0008*** 0.0004** 0.0000 0.0000 0.0004* 0.0000 0.0002* 0.0000

(0.0000) (0.0002) (0.0001) (0.0003) (0.0002) (0.0011) (0.0002) (0.0003) (0.0002) (0.0000) (0.0000) (0.0003) (0.0000) (0.0001) (0.0000)
Transparency 0.0000*** 0.0002* 0.0019** 0.0007*** 0.0005*** 0.0003* 0.0008*** 0.0031** 0.0000 0.0000 0.0004** 0.0021*** 0.0009** 0.0015*** 0.0019***

(0.0000) (0.0001) (0.0008) (0.0002) (0.0001) (0.0002) (0.003) (0.0011) (0.0000) (0.0000) (0.0003) (0.0008) (0.0005) (0.0004) (0.0005)
Significant news impacts 11/16 10/16 9/16 10/16 10/16 10/16 12/16 4/16 12/16 9/16 9/16 10/16 13/16 10/16 8/16
Log likelihood 11,578.76 11,655.47 13,859.90 11,121.07 14,799.86 13,838.80 10,088.58 11,122.57 10,669.39 15,181.83 17,635.93 13,129.80 15,502.02 13,519.55 13,467.41
R2 0.1889 0.3614 0.5517 0.3731 0.8440 0.6095 0.2768 0.2731 0.3325 0.7512 0.8791 0.1898 0.8169 0.5535 0.6105

Note: Numbers in parentheses indicate the standard errors. ***, ** and * indicate the significance level at the 1%, 5% and 10% levels respectively.
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Table 7
Estimates of European non-EBA-banking indices volatility attributed to EBA announcements.

Bulgaria Croatia Cyprus Czech Rep Estonia Latvia Lithuania Luxembourg Malta Portugal Romania Slovakia Slovenia

Mean equation
Constant 0.0005*** 0.0002* 0.0004* 0.0006*** 0.0004*** 0.0009*** 0.0006*** 0.0003** 0.0005*** 0.0001 0.0011*** 0.0003* 0.0003*

(0.0001) (0.0001) (0.0003) (0.0002) (0.0001) (0.0003) (0.0002) (0.0001) (0.0001) (0.0002) (0.0002) (0.0002) (0.0002)
First lag 0.0791*** 0.0494*** 0.0544*** 0.0417*** 0.1582*** −0.0940*** 0.0933*** 0.0519*** 0.0230 0.0326*** 0.0942*** −0.0820*** 0.2045***

(0.0156) (0.0159) (0.0152) (0.0132) (0.0149) (0.0170) (0.0147) (0.0123) (0.0199) (0.0121) (0.0143) (0.0145) (0.0169)
European banks 0.0476*** 0.0140*** 0.3117*** 0.1879*** 0.0368*** 0.0149 0.0282*** 0.1707*** −0.0895*** 0.6117*** 0.0795*** −0.0273* 0.0437***

(0.0165) (0.0129) (0.0297) (0.0146) (0.0119) (0.0167) (0.0105) (0.0159) (0.0110) (0.0219) (0.0181) (0.0168) (0.0131)
Eurostoxx 0.0045 0.1057*** −0.0248 0.2085*** 0.0937*** 0.0367* 0.0345*** 0.2789*** 0.1033*** −0.1181*** 0.0833*** 0.0359 0.0346*

(0.0243) (0.0184) (0.0401) (0.0209) (0.0167) (0.0212) (0.0147) (0.0213) (0.0155) (0.0267) (0.0248) (0.0256) (0.0199)
EUR/USD 0.0362 0.0392** 0.1727*** 0.0259 0.0384** 0.0698*** 0.0096 0.0632*** −0.0893*** 0.0227 0.0776*** 0.0169 0.0194

(0.0236) (0.0180) (0.0429) (0.0215) (0.0179) 0.0221 (0.0182) (0.0210) (0.0189) (0.0286) (0.0246) (0.0262) (0.0209)
S&P500 −0.0283* 0.0351*** 0.0299 −0.0062 −0.0180* 0.0083 0.0027 −0.0034 −0.1036*** −0.0300 −0.0007 0.0118 −0.0467***

(0.0169) (0.0107) (0.0278) (0.0062) (0.0121) (0.0139) (0.0115) (0.0135) (0.0076) (0.0187) (0.0165) (0.0152) (0.0115)

Variance equation
Constant 0.0000*** 0.0000*** 0.0000*** 0.0000*** 0.0000*** 0.0000*** 0.0000*** 0.0000*** 0.0000*** 0.0000*** 0.0000*** 0.0000*** 0.0000***

(0.0000) (0.000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
ARCH 0.1013*** 0.1025*** 0.1098*** 0.1159*** 0.1178*** 0.1324*** 0.0706*** 0.0942*** 0.3524*** 0.1039*** 0.1600*** 0.0222*** 0.2198***

(0.0032) (0.0041) (0.0062) (0.0084) (0.0062) (0.0060) (0.0032) (0.0057) (0.0093) (0.0049) (0.0058) (0.0008) (0.0128)
GARCH 0.8851*** 0.8901*** 0.8788*** 0.8550*** 0.8629*** 0.8382*** 0.9129*** 0.8879*** 0.6041*** 0.8870*** 0.8255*** 0.9640*** 0.7319***

(0.0000) (0.0042) (0.0051) (0.0101) (0.0050) (0.0059) (0.0021) (0.0065) (0.0066) (0.0042) (0.0059) (0.0009) (0.0135)
Amendment 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0045** 0.0000 0.0018* 0.0000

(0.0001) (0.0000) (0.0001) (0.0000) (0.0000) (0.0000) (0.0000) (0.0001) (0.0000) (0.0019) (0.0000) (0.0010) (0.0000)
Bail-in 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0062*** 0.0000 0.0000 0.0000

(0.0000) (0.0000) (0.0000) (0.0001) (0.0000) (0.0000) (0.0001) (0.0001) (0.0000) (0.0027) (0.0000) (0.0000) (0.0001)
Capital plans 0.0000 0.0002*** 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0003** 0.0030** 0.0000 0.0000 0.0002

(0.0001) (0.0001) (0.0001) (0.0000) (0.0001) (0.0001) (0.0000) (0.0000) (0.0002) (0.0009) (0.0000) (0.0000) (0.0003)
General news 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0001* 0.0000 0.0001 0.0000 0.0000 0.0000

(0.0000) (0.0001) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0001) (0.0000) (0.0002) (0.0001) (0.0000) (0.0000)
Guidelines change 0.0002 0.0000 0.0003*** 0.0000 0.0000 0.0000 0.0000 0.0000 0.0006*** 0.0019* 0.0000 0.0000 0.0009*

(0.0004) (0.0000) (0.0001) (0.0001) (0.0000) (0.0000) (0.0000) (0.0000) (0.0002) (0.0009) (0.0000) (0.0000) (0.0005)
Liquidity 0.0000 0.0007** 0.0005*** 0.0000 0.0000 0.0000 0.0006** 0.0000 0.0000 0.0001 0.0000 0.0010** 0.0000

(0.0000) (0.0004) (0.0001) (0.0000) (0.0000) (0.0000) (0.0003) (0.0000) (0.0001) (0.0001) (0.0002) (0.0005) (0.0000)
Market risk 0.0000 0.0000 0.0017* 0.0007* 0.0000 0.0000 0.0000 0.0000 0.0000 0.0005*** 0.0000 0.0000 0.0000

(0.0000) (0.0001) (0.0009) (0.0003) (0.0000) (0.0000) (0.0001) (0.0000) (0.0000) (0.0001) (0.0000) (0.0000) (0.0000)
Money laundering 0.0000 0.0000 0.0000 0.0000 0.0012** 0.0000 0.0001 0.0000 0.0000 0.0029*** 0.0000 0.0000 0.0000

(0.0000) (0.0001) (0.0000) (0.0000) (0.0008) (0.0000) (0.0002) (0.0000) (0.0000) (0.0009) (0.0000) (0.0000) (0.0000)
Procedural change 0.0012** 0.0000 −0.0004* 0.0000 0.0000 0.0000 0.0000 0.0000 0.0011*** 0.0001 0.0000 0.0000 0.0007**

(0.0004) (0.0000) (0.0003) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0004) (0.0001) (0.0000) (0.0000) (0.0003)
Recapitalisation 0.0002*** 0.0000 0.0003 0.0003* 0.0006** 0.0000 0.0000 0.0000 0.0000 0.0030*** 0.0000 0.0000 0.0000

(0.0001) (0.0000) (0.0005) (0.0002) (0.0003) (0.0000) (0.0000) (0.0000) (0.0000) (0.0007) (0.0000) (0.0000) (0.0000)
Regulation 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0004** 0.0006*** 0.0000 0.0018*** 0.0000 0.0009* 0.0000

(0.0000) (0.0002) (0.0000) (0.0000) (0.0001) (0.0001) (0.0002) (0.0001) (0.0000) (0.0005) (0.0000) (0.0006) (0.0000)
Resolution (issue) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0002 0.0004** 0.0000 0.0000

(0.0001) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0001) (0.0000) (0.0000) (0.0003) (0.0002) (0.0000) (0.0000)
Shadow banking 0.0004* 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0018*** 0.0001 0.0000 0.0000 0.0000

(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0007) (0.0002) (0.0003) (0.0000) (0.0001)
Stress tests 0.0001 0.0000 0.0031*** 0.0000 0.0000 0.0000 0.0000 0.0000 0.0002 0.0001* 0.0002 0.0000 0.0000

(0.0000) (0.0000) (0.0010) (0.0002) (0.0001) (0.0000) (0.0000) (0.0000) (0.0004) (0.0001) (0.0004) (0.0000) (0.0000)
Technical standards 0.0003* 0.0000 −0.0002*** 0.0003 0.0000 0.0059*** 0.0002 0.0000 0.0001 0.0000 0.0000 0.0000 0.0000

(0.0001) (0.0000) (0.0001) (0.0004) (0.0000) (0.0014) (0.0003) (0.0000) (0.0002) (0.0000) (0.0000) (0.0000) (0.0000)
Transparency 0.0001** 0.0003* 0.0013 0.0000 0.0000 0.0001 0.0010*** 0.0010** 0.0000 0.0011** 0.0000 0.0000 0.0000

(0.0000) (0.0002) (0.0016) (0.0000) (0.0000) (0.0001) (0.0004) (0.0004) (0.0000) (0.0007) (0.0001) (0.0000) (0.0000)
Significant news impacts 5/16 3/16 6/16 2/16 2/16 1/16 3/16 3/16 4/16 10/16 1/16 3/16 2/16
Log likelihood 12,795.05 12,370.96 10,848.77 13,886.03 14,393.21 13,537.69 14,691.39 14,147.40 13,055.75 12,321.14 12,810.15 13,326.85 11,757.25
R2 0.1208 0.2467 0.2104 0.4254 0.2002 0.0760 0.0696 0.3532 0.0162 0.4349 0.0939 0.0361 0.1735

Note: Numbers in parentheses indicate the standard errors. ***, ** and * indicate the significance level at the 1%, 5% and 10% levels respectively.
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Table 8
The effects of major EBA announcements, structural and cultural characteristics upon commercial and cooperative banks.

Commercial banks Co-operative banks

(1) (2) (3) (4) (1) (2) (3) (4)

Structural and cultural effects
EBA 0.462*** 0.408*** 0.192* 0.159*

[3.57] [3.27] [1.99] [1.98]
HHI 0.859*** 0.723*** 0.935 0.925

[4.90] [4.54] [0.85] [1.47]
KS-measure −0.224*** −0.230** −0.119*** −0.117***

[−3.12] [−2.49] [−3.49] [−3.21]
Legal structure 1.354** 1.429** 1.590** 1.345** 1.402* 1.328* 1.202* 1.225**
{common law} [2.52] [2.41] [3.23] [2.32] [2.02] [1.84] [1.82] [1.61]
Distance from HQ −0.633*** −0.627*** −0.728*** −0.730*** 0.354** 0.359** 0.307* 0.307*

[−3.67] [−3.42] [−4.92] [−4.65] [2.25] [2.24] [2.00] [1.86]
Constant 0.401*** 0.413*** 0.339*** 0.359*** 0.254*** 0.255*** 0.284*** 0.283***

[3.09] [3.19] [3.17] [3.04] [4.82] [4.61] [4.44] [4.21]

EBA announcements effects
Bailin 0.338** 0.469*** 0.480*** 0.471*** −0.175 −0.127 −0.116 −0.115

[2.56] [3.89] [5.18] [3.67] [−1.45] [−1.20] [−1.20] [−0.86]
Money laundering −0.067 −0.078 0.069 0.075 −0.314** −0.297** −0.257 −0.251*

[−0.55] [−0.60] [0.67] [0.62] [−2.85] [−2.57] [−2.32] [−1.95]
Procedural change 0.798*** 0.727*** 0.760*** 0.741*** −0.042 −0.061 −0.053 −0.058

[4.63] [3.83] [5.32] [4.64] [−0.27] [−0.37] [−0.39] [−0.35]
Recapitalisation 0.159** 0.140 0.151* 0.154 3.199*** 2.764*** 2.740*** 2.751***

[2.27] [1.33] [1.92] [1.40] [3.06] [3.00] [3.33] [2.36]
Regulation −0.501 −0.612* −0.743*** −0.733** 4.145*** 4.031*** 4.185*** 4.203***

[−0.98] [−2.07] [−3.27] [−2.26] [3.28] [3.24] [1.77] [3.23]
Shadow banking −0.188** −0.168* −0.173*** −0.175*** −1.251* −1.201* −1.216* −1.218*

[−2.85] [−2.12] [−3.57] [−2.97] [−2.08] [−1.93] [−2.41] [−1.95]
Stress tests 0.287*** 0.286*** 0.281*** 0.305*** 2.967*** 2.513*** 2.520*** 2.523***

[3.55] [3.17] [3.99] [2.98] [2.97] [3.19] [3.29] [3.34]
Transparency 0.625*** 0.583*** 0.575*** 0.574*** −1.672 −1.986 −1.867 −1.867

[4.35] [3.65] [5.04] [4.42] [−1.28] [−1.54] [−1.57] [−1.36]
F-test 109.14*** 107.94*** 113.72*** 110.46*** 102.15*** 99.04*** 101.43*** 101.87***
Adjusted R-square 0.768 0.739 0.781 0.779 0.596 0.583 0.631 0.634

Note: For brevity, only significant EBA announcements are presented. The dependent variable is the unconditional correlation of daily stock returns for each year from 2006 to 2016. The
value of t-statistics are reported in brackets. ***, ** and * stand for significance at the 1, 5 and 10% levels respectively.
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generate positive cross-correlationswhen announcements are based on
recapitalisation, regulation and stress tests, howevermoney laundering,
shadow banking and transparency announcements generate negative
cross-correlations. Credit unions are viewed as a more localised style
of banking and are found to generate positive cross-correlations when
announcements based on money laundering are released, however
public banks generate significantly reduced cross-correlations. Further,
public banks generate reduced cross-correlationswhenmoney launder-
ing, stress test and transparency announcements are made. Public and
savings banks share further similarities when generating negative
cross-correlations from regulatory announcements. Our empirical
models have a good fitness to the data and explain a substantial propor-
tion of the variation in unconditional correlations. The adjusted R-
square is relatively high across all specifications and F-tests indicate
that all models are jointly significant at the 1% level.

6. Conclusions

There is clear evidence of volatility increases in the broad European
stock indexes due to the closure of bank branches of institutions that are
not publicly traded. The alternative banking structures designed over
time in European countries were orientated towards the real economy,
with many of them having their origins in the nineteenth century as
savings, charitable or transactions/SME facilitating institutions. This
connection to the real economy results in the closures of alternative
banks into leading indicators of the overall health of the regional or na-
tional economy.

Although commercial and retail banking institutions present volatil-
ity increases, in the majority of Western European stock markets this is
due to the sensitivity of thewider stockmarket to the potential for mul-
tiple scenarios resulting in contagion or the manifestation of a broader
banking crises during the period. It is important to note that there are
numerous cases of volatility reductions for commercial and retail
banks. Stockmarkets are incorporating the news that the bank is reduc-
ing loss-making elements of their operations, therefore pricing the new
information into the market accordingly. The information on bank clo-
sures are interpreted as risk management on the part of the institution
which is responding to the priority of ensuring shareholder interests
are protected. This reflects the legal structures that accompany a publi-
cally traded financial institution.

Non-commercial banks, or alternative banks, appear to be punished
far more substantially given the presentation of broader sovereign real
economic issues. As found in the analysis, these banks are much more
sensitive to EBA interventions and volatility increases in concert with
increases in the regulatory burden. The impact of closures of these
banks also have a clear leading indicator effect on the market, as the
data indicates that they are understood to be bellwethers for wider
real economy. The impact of this is heterogeneous across countries,
reflecting idiosyncratic aspects of their cultural, legal and multilateral
assistance status. Part of the response to the EBA burden has been to
see smaller alternative banks close. This has resulted in an increased
concentration ratio across the banking system.

While the aimof the EBAhas been tominimize contagion and risk on
the individual balance sheets of banks,most especially publically traded
commercial banks, which were at the epicentre of the Global Financial
Crisis, it has encouraged increased consolidation. There are now fewer
commercial banks and alternative banks. The market may consider the
reduced commercial banks a positive result but it does not consider
the closing of alternative banks an improvement. The results highlight
that the EBA policies, by increasing concentration, has the potential to
generate amore systemic crisis as it deepens and reinforces linkages be-
tween institutions.



Table 9
The effects of major EBA announcements, structural and cultural characteristics upon credit unions, public banks and savings banks.

Credit unions Public banks Savings banks

(1) (2) (3) (4) (1) (2) (3) (4) (1) (2) (3) (4)

Structural and cultural effects
EBA −0.167*** −0.132*** −0.638*** −0.472** −0.961*** −0.811***

[−3.32] [−3.76] [−3.42] [−2.31] [−4.82] [−4.43]
HHI −2.883*** −2.832*** −0.592*** −0.841* −3.517*** −3.885***

[−3.58] [−3.69] [−3.21] [−1.93] [−3.82] [−3.63]
KS-measure −0.092* −0.101* −0.177*** −0.107* −0.233* −0.125**

[−1.87] [−1.97] [−3.00] [−1.91] [−2.04] [−2.18]
Legal structure
{common law}

−0.469 −0.434 −0.562 −0.590 0.872* 0.996* 1.486** 0.940* 0.907*** 0.743*** 0.988*** 0.579***
[−0.95] [−1.04] [−1.32] [−1.44] [1.82] [1.84] [2.51] [1.94] [3.04] [3.74] [3.56] [3.73]

Distance from HQ 0.052 0.030 0.013 −0.011 0.063 0.039 0.129* 0.099* 0.003 0.006 0.007 0.013
[1.42] [0.32] [0.12] [−0.12] [1.58] [1.27] [2.03] [1.93] [0.10] [0.28] [0.32] [0.08]

Constant 0.146*** 0.214*** 0.159*** 0.192*** 0.125*** 0.157*** 0.126*** 0.194*** 0.139*** 0.131*** 0.109*** 0.150***
[5.71] [4.29] [4.65] [4.82] [3.23] [4.01] [3.99] [3.90] [4.10] [3.25] [3.75] [365]

EBA announcements effects
Bailin −1.492* −1.279* −1.567 −0.847 1.259* 1.217 1.517 1.875 1.891 1.204 1.274 1.205

[−2.05] [−2.10] [−1.34] [−1.14] [1.85] [1.23] [−0.69] [1.00] [1.24] [0.08] [−0.53] [1.44]
Money laundering 2.535*** 3.312*** 3.196*** 3.823*** −1.039* −1.374* −1.226** −1.400* 1.428 1.585 1.425 1.790

[2.92] [4.95] [3.53] [5.41] [−1.99] [−2.01] [−2.69] [−1.88] [1.02] [0.99] [1.17] [1.32]
Procedural change −0.828 −0.786 −0.824 −0.877 −0.847 −0.859 −1.032 −1.000 −0.424** −0.472* −0.346** −0.548***

[−0.73] [0.83] [−0.81] [−0.95] [−0.77] [−0.56] [−0.55] [−0.92] [−2.13] [−2.04] [−2.54] [−3.08]
Recapitalisation −0.134* −0.141* −0.121* −0.105* 0.381* 0.318* 0.415* 0.488* 0.997 0.739 0.515 0.605

[−2.01] [−2.09] [−2.12] [−1.89] [2.14] [2.01] [1.97] [2.06] [0.76] [0.88] [0.61] [0.49]
Regulation −0.196 −0.193 −0.188 −0.167 −0.349* −0.360* −0.327* −0.277* −0.713* −0.704** −0.699** −0.778**

[−0.90] [−0.78] [−0.68] [−0.89] [−1.79] [−2.16] [−1.84] [−2.03] [−2.00] [−2.23] [−2.31] [−2.16]
Shadow banking 0.353 0.411 0.487 0.400 0.547 0.475 0.459 0.396 0.079 0.114 0.127 0.105

[0.32] [1.34] [1.22] [1.17] [0.22] [0.50] [0.17] [0.09] [1.04] [1.16] [1.05] [1.60]
Stress tests −0.244 −0.285 −0.213 −0.221 −0.382 −0.375 −0.364** −0.395** −0.396 −0.325 −0.378 −0.324

[−0.73] [−1.19] [−0.92] [−0.87] [−1.21] [−1.00] [−2.12] [−2.44] [−0.76] [−1.43] [1.20] [−0.28]
Transparency 0.529 0.571 0.612 0.601 −0.165* −0.178* −0.183* −0.163* −0.173 −0.185 −0.34 −0.225

[1.26] [0.95] [1.38] [0.80] [−1.82] [−1.99] [1.91] [−1.85] [−1.04] [−0.48] [−1.27] [−1.56]
F-test 82.99*** 86.49*** 83.57*** 86.36*** 95.24*** 90.81*** 91.97*** 92.55*** 72.08*** 71.39*** 69.52*** 73.06***
Adjusted R-square 0.6726 0.6911 0.7107 0.7209 0.3652 0.3586 0.2826 0.4267 0.5881 0.4886 0.5104 0.4977

Note: For brevity, only significant EBA announcements are presented. The dependent variable is the unconditional correlation of daily stock returns for each year from 2006 to 2016. The
value of t-statistics are reported in brackets. ***, ** and * stand for significance at the 1, 5 and 10% levels respectively.
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Our results, which would require a longer time horizon for robust-
ness, indicate that the policy implications of the EBA “one size fits all”
approach is not optimal for the health of the European banking system.
Pan-European rules are necessary for a banking union but a diversity of
regulatory systems accounting for size, design, legal structures andmar-
ket niche would produce a more effective EBA, address concerns about
Too-Big-To-Fail and G-SIBs in the commercial and retail sector, reduce
concentration rations andmaintain the useful services for SMEs, region-
al economies and financial services for citizens that are the basic aims of
the public, cooperative, credit union and savings banks of Europe.
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