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Capital and Liquidity Ratios and Financial Distress.

Evidence from the European Banking Industry

Abstract

Using a large bank-level dataset, we test the agles of both structural liquidity and capital ratio
as defined in Basel Il on banks’ probability oflé@e. To include all relevant episodes of bank
failure and distress (F&D) occurring in the EU-28mber states over the past decade, we develop
a broad indicator that includes information not yordn bankruptcies, liquidations, under
receivership and dissolved banks, but also accdontstate interventions, mergers in distress and
EBA stress test results. Estimates from severaimes of the logistic probability model indicate
that the likelihood of failure and distress decesawith increased liquidity holdings, while capital
ratios are significant only for large banks. Ouwsulés provide support for Basel III's initiatives o
structural liquidity and for the increased regutgtéocus on large and systemically important

banks.
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1. Introduction

The global financial crisis lead to a broad conserthat capital and liquidity holdings are equally
important to promote the safety and soundness pkdaThis has prompted a revision of the
existing regulatory framework, which resulted ie ihtroduction of liquidity standards in the Basel
lll capital adequacy framework. While capital resgidn aims to limit banks’ insolvency risk by
increasing their loss-absorbing capacity, liquidiggulation aims to minimise banks’ maturity
mismatch, to limit funding risk and market liquigitisk. Although theoretically more liquid and
better-capitalised banks should also be safer hankgractice these requirements might trigger
changes in risk management, decrease bank prdifigadand ultimately increase bank risk taking
propensity. While there is a substantial literatore the effectiveness of capital measures in
predicting bank distress, little is known about ittact of the new liquidity measures. In addition,
empirical evidence on how the combination of maodatcapital and liquidity ratios actually
impacts on bank stability is limited.

This paper contributes to the emerging strand ef literature on the potential impact of the
introduction of minimum liquidity ratios (King, 2@1 Dietrichet al., 2014; Honget al., 2014) and
investigates the effectiveness of the Basel Illkbeapital and liquidity measures in reducing bank
failures and distress. In particular, we consideg telationship between the newly proposed
measure of structural liquidity, the Net Stable ding Ratio (NSFR), and subsequent bank
probability of default. We also contribute to thedder literature on bank liquidity management,
which builds on the works of Kashyapal., (2002); Gatev and Strahan (2006); Gateal., (2009)
and has recently considered whether banks advaasdjquidity providers has failed during the
financial crisis (Acharya and Mora, 2015).

Focusing on a sample of banks headquartered iEth@8 member states over the period 2004-
2013, we aim to answer the following questionsatg higher structural liquidity ratios decreasing

banks’ subsequent probability of default? (ii) astructural liquidity and capital ratios



complementary in promoting bank stability? and) (1§ the relationship between liquidity and
capital ratios and banks’ probability of failuréfdrent for large banks?

To answer these questions, we first examine thetioeship between the Basel Ill capital and
liquidity ratios and episodes of bank failure amstréss. Our NSFR is computed following both the
final version of October 2014 and the original doemt of December 2010, in order to assess the
impact of changes in regulatory definitions. As¥y®f capital, we use alternatively a non-risk-
weighted indicator, i.e. the ratio of equity toaioassets (as a proxy of the leverage ratio), ad t
risk-based measures, i.e. Tierl capital ratio amtdlTregulatory capital ratio.

Given that outright bank failures in the EU havermextremely low, we develop a broad indicator
of bank failure to include all relevant episodesdtress occurring in EU member states over the
past decade. Following Bet al. (2014), we collect information not only on bankicies,
liquidations, under receivership and dissolved ages, but we also take into account state
interventions and mergers in distress. We subsdiyuanalyse whether the link between capital
and liquidity indicators and the probability oflfae and distress differs for large banks by foegsi
on the 123 banks observed by European Banking Aityh@EBA) in the EU-wide 2014 stress
testing exercise. In this instance, our definidrfiailed and distressed banks takes also intowattco
EBA information for banks that did not overcomees# tests.

Following the exiting literature (see Poghosyan @itdik, 2011; Distinguiret al., 2013; DeYoung
and Torna, 2013), to evaluate the relationship eetwBasel Il liquidity and capital measures and
bank failures and distress, we use several versibtige logistic probability model.

This paper makes several contributions to theeadlaterature. To the best of our knowledge, it is
the first study to estimate bank structural ligtyidiatios by employing the final version of the
NSFR (October 2014). In addition, we compare thi@sabtained following the 2014 specification
to those obtained following the initial 2010 spwaftion. This allows us to validate the
effectiveness of the new rules proposed by the IBasmmittee on Banking Supervision (BCBS)

and therefore to provide evidence to support thelegory effort. Our second contribution relates to



the geographical coverage of sample banks. Thisnes of a handful of studies that focuses
exclusively on episodes of failure and distress mgniBU banks (see Poghosyan &bk, 2011;
and Betzet al., 2014). This most likely reflects the fact thag thumber of outright bank failures in
EU countries is relatively low and some EU coustrexperienced no bank failures. Indeed, the
large majority of studies on the determinants afikbfailures focus on the US, both because of
numerous episodes of bank failures and becauseadtailed information available for US banks
(see Lanet al., 1986; Cole and Gunther, 1995; Calomiris and Ma2®90; Estrellat al., 2000;
Wheelock and Wilson, 2000; and Hoeteal., 2014).

Departing from previous studies, our definition fafled and distressed banks also takes into
account state interventions, mergers in distresistlagm EBA stress tests results. This enables us to
consider all troubled EU banks, not only those tha¢d. Finally, the data covers a timeframe that
allows us to investigate bank funding structure aagital dynamics in the run up to, during and
after the global financial and eurozone crisesyigiing the first evidence on the impact of crises o
sources of distress for individual banks.

The main results of the empirical analysis canurarsarised as follows. We find that capital and
liquidity ratios play a complementary role in ensgrbank soundness, but only for the largest
banking groups. When considering the full samplar, @sults indicate that, among the target
variables, only the NSFR is a significant determtnaf banking sector fragility in the EU. This
result is consistent with the view that during tjlebal financial crisis the key source of bank
instability was excessive maturity transformatised Gobatt al., 2014). Indeed, banks that ran
into difficulty almost always had low NSFR, althdutheir capital requirements were well above
the statutory minimum (see BCBS, 2014). Moreovex slvow that only the new final version of the
NSFR (October 2014) has predictive power, wherbasotiginal version (December 2010) does
not. This finding implies that the recent changeastloe calibration of the NSFR are effective in
terms of improving bank stability. Finally, consioig only large banks, we find that both Basel lll

liquidity and capital standards are significantr@ducing bank probability of default. Hence, the



results support the Basel Il regulations on stradtliquidity and capital, but only for the larges
banking groups. This is in line with the major erapis placed by the BCBS on global systemically
important banks (G-SIBs).

The findings of the analysis are of particular et to both academics and policy makers as they
contribute to the current debate on the effectisen® the combined role of liquidity and capital
cushions in promoting bank stability, especiallytfre largest banks.

The remainder of the paper is organised as folldextion 2 summarises the bank capital and
liquidity rules of Basel Ill and Section 3 reviewse relevant literature. Section 4 describes the
sample and discusses the methodology and our fidatibn of failure and distress events. It also
presents our variables of interest and the contreégl in the empirical analysis. Section 5 and 6
present the empirical results and the robustnests. t8ection 7 concludes and offers some policy

implications.

2. Basdl 111 capital and liquidity requirements and bank stability

The Basel Committee on Banking Supervision (BCB$)he December 2010 final document (the

so-called Basel Ill accord), set the introductionliquidity standards for banks and added a

leverage ratio to the revised risk-weighted captitefers, introduced in Basell.

The capital standards and new capital buffers redjuire banks to hold more and higher quality

capital than under Basel Il. The enhanced capatads prescribed by the BCBS relate to the ratio of
a firm’s eligible regulatory capital divided by agulatory prescribed calculation of risk-weighted

asset. In addition to strengthened capital requerés) the Basel Il framework introduced a non-

risk-weighted leverage ratio (capital to assetojatwhich has been designed to supplement risk-

based minimum capital requirements (i.e. Tierl @Ghfratio and Total Regulatory Capital Ratio)

! Being a new and complex set of rules, a full asialyof the regulatory changes proposed under theelB#
framework is outside the scope of this paper.



to ensure that adequate funding is maintained $e cé crisis. This is a supplemental 3% non-risk
based leverage ratio, which serves as a backsttye tmeasures outlined above.

Furthermore, the BCBS (2010) developed two quaiigameasures for liquidity: the Liquidity
Coverage Ratio (LCR), which aims to ensure thatkbdmve enough liquid assets to withstand
liquidity stress in the short term, and the Netb&aFunding Ratio (NSFR), which aims to
encourage banks to hold more stable and longer f@naing sources against their liquid assets,
thereby reducing maturity transformation risk. Twe liquidity ratios are required to be above 100
per cent. The Basel Ill liquidity standards haveengone substantial revisions since they were first
issued in December 2010. With respect to the N$f&Roverall aim of these changes was to ensure
that the indicator reflected a bank’s structurgliidity risk rather than it being calculated forests
testing purposes only. These changes include grddterentiation in terms of maturity, to allow
for the prompt identification of banks with excegsmaturity mismatches and more fragile funding
structures (BCBS, 2014).

More specifically, the NSFR is the ratio betweea #mount of Available Stable Funding (ASF)

relative to the amount of Required Stable FundiRgK):

NFSR = &£ (1)
RSF

The ASF comprises weighted liabilities reflectifngit contractual maturity and is defined as the
portion of capital and liabilities expected to beefiable source of funding over a one-year time
horizon. The RSF of a specific bank is a functidntte liquidity characteristics and residual
maturities of the various assets held by that tutstn as well as those of its off-balance sheet
(OBS) exposures (BCBS, 2014). The ASF and RSFaierated to reflect the presumed degree of
stability of a bank’s liabilities and liquidity & bank’s assets. The weights for assets and tiabili

range from 0% to 100%; these are primarily the Itesuinternationally agreed definitions and

calibrations.



For example, the NSFR is generally calibrated ghelh longer-term liabilities are assumed to be
more stable than short-term liabilities and thabrskerm retail deposits are more stable than
wholesale funding of the same maturity from otheurderparties. While the level of detail
necessary to estimate the NSFR is not publiclylabks, we can approximate the ratio consistently
with the BCBS guidelines (see Equation 2). Tablg i.the Appendix illustrates the calibrations
we used, following both the 2010 and the 2014 damis) and the relevant balance sheet items

considered for the estimation of the NSER.

Custtm‘ler Depostts) 095 + (Customer Deposits ) £09 + (Other Deposzt‘s and ) « 0.5
Savings Term Current ST Borrowing
Government , OBS Other Loans and Mortgage ( Retail and )
Securities + Items) * 005+ (Securities + Advances to Banks) 2 Y ( Loans ) * 065+ Corportate Loans * 085

Equity + Total LT Funding + (
NSFR =

Other Assets + (

(2)

Banks can achieve the required NSFR ratios eitii@miplementing strategies aimed at increasing
ASF or decreasing RSF or, most likely, a combimatbboth (see King, 2013, for a discussion of
the complementary or alternative strategies ainteth@easing the NSFR). These strategies are
likely to impact banks’ liquidity management furmstj given the stronger emphasis on holdings of
liquid assets, in particular of government seacesitiAllen et al. (2012) discuss the potential
economic impact of the Basel Il regulatory changespecially in terms of the possible
restructuring of banks’ balance sheets towards riqued assets and consequent impact on the
availability of credit. Covas and Driscoll (2014¢wtlop a general equilibrium to study the
macroeconomic impact of introducing a minimum lgjty standard for banks on top of existing
capital adequacy requirements. They suggest thatintroduction of a minimum liquidity
requirement would lead to a decline in loans byual3opercent and an increase in securities over 6
percent. As the introduction liquidity regulatiooutd prevent banks from fully exploiting their

profit opportunities, they would reduce the suppfybank loans and increases the cost of funds.

% The weights in Equation 2 relate to the 2014 NSPp&ification. For more details on the constructibthe NSFR
see Section 4.4.4 and Appendix 1.



This, in turn, would lead to decreased aggregatpubiand decreased consumption. In contrast,
Dietrich et al. (2014)’s empirical evidence indicates that theoduction of the NSFR is likely to
have little impact on bank performance, measurethbyreturn on assets, return on equity and net
interest margin.

Despite the potential costs, the primary aims ef tlew regulations is to ensure banks’ stability.
While both capital and liquidity holdings are imgaort for the safety and soundness of banks, little
is known about the way the newly introduced ligyidstandards interact with capital buffers.
Liquidity and solvency are closely interrelatedwewer, they are not perfect substitutes. All else
being equal, better-capitalised banks require legsdity. Higher capitalisation might increase
depositors and investors’ confidence and thereddlosv banks easier (and cheaper) access to short
term funding. However, a strong capital positiomas sufficient to address liquidity risk and banks
still need to hold liquidity buffers, regardlesstbéir capital positions. As the global financiabkts

has shown, even well capitalised banks may haveuwltifes in accessing short term funding during
turbulent financial conditions. On the other hanigher liquidity buffers can compensate for lower
capital when a bank is facing difficulties. There a number of channels through which liquidity
standards can interact with capital measures (Fai@g 2013; ECB, 2014). Banks can increase the
NSFR by decreasing the amount of risky and illiqagsets and replace them with liquid assets,
leading to an improvement in capital ratios. Iniidd, the cost of increasing the NSFR should
decrease as capital ratios improve, highlightingesgies between the two indicators (ECB, 2014).
In sum, while capital and liquidity are equally iorfant in ensuring bank stability, the interactions
among them are still unclear. In addition, both Ksarand regulators will seek an optimal
combination of capital and liquidity that minimiséee risk of financial distress while limiting the
costs of holding excessive buffers which could ké&ichental to banks’ financial intermediation
function.

3. Literature Review



Capital ratios have long been a valuable regulatooy for assessing the safety and soundness of
banks. In particular, as US regulators use CAME&atHgs to assess bank conditions, a number of
studies have used proxies for capital adequacyet agsality, management quality, earnings,
liquidity, and sensitivity as predictors of bankdees. The earlier studies (Cole and Gunther, 1995
Estrellaet al.,, 2000; Wheelock and Wilson, 2000; DeYoung, 2008¢ data on US financial
institutions during the savings and loan crisis (Sgof the 1980s and early 1990s. More recently,
a number of studies have applied the same frametedHe analysis bank failures during the global
financial crisis (Cole and White, 2012; DeYoung dratna, 2013; Altunbast al., 2015). These
studies consistently identify a robust set of bimlkire predictors, including aggressive loan gtowt
and excessive reliance on short-term market fundmgddition, low quality assets (high levels of
non-performing loans), low profitability and low gitalisation are linked to the accumulation of
risk. The extant literature suggests that bettqritallsed banks fared better during the global
financial crisis. Demirguc-Kurdt al. (2013) find that during the crisis, a strongeritdgosition
was associated with better stock market performamost markedly for larger banks. They also
find the relationship to be stronger when capsameasured by the leverage ratio rather than the
risk-adjusted capital ratio. Similar results wegparted by Beltratti and Stultz (2012). Howevee, th
relationship between capital and risk might be ho@ar, as both very low and very high levels of
capital induce banks to take on more risk (Altundias., 2015). In practice, higher levels of capital
may reflect regulators’ efforts to encourage riskimnks to hold higher buffers. Delis and
Staikouras (2011) find some evidence of a positelationship between higher levels of bank
capital and risk. Mayes and Stremmel (2014), fogysin FDIC-insured US banks from 1992 to
2012, compare risk-based and non-risked-weightedsores of capital. They find that the non-
risked-weighted capital measure, the leverage ,ratplains bank distress and failures best and
with considerable accuracy.

A handful of recent studies focus on the abilitytioé new Basel Il capital ratios or of the new

liquidity standards to reduce bank failures. Thadgtcloser to ours is Vazquez and Federico



(2015). They study the connection between struktignaidity and leverage in bank balance sheets
in the run-up to the global financial crisis, ahe tikelihood of subsequent failure. Focusing on a
sample of US and European banks over the periotl-2009, they show the complementary nature
of these two ratios. Banks with weaker structuigitlity and higher leverage ratios in the pre-
crisis period were more likely to fail afterwardaXiuez and Federico (2015) also find evidence of
systematic differences across bank types. Smadlekdowere more susceptible to failure because of
liquidity problems, while the large cross-bordernkiag groups typically failed because of
insufficient capital buffers. Hong al. (2014) consider a sample of US commercial banlks the
period 2001-2011 to examine potential links betwBasel Il liquidity risk measures and bank
failures. They find that both the NSFR and LCR hiawgted effects on bank failures.

This brief review of the literature demonstrateattkmpirical work on the connection between
Basel Il liquidity and capital buffers and banksubsequent probability of failure is still
developing. We build on the existing literature amgestigate whether higher capital and liquidity
holdings contribute to decreasing banks’ probabditfailure.

4. Data and M ethodology

4.1 Data

This study focuses on all banks, both active amilawiive, headquartered in the EU-28 member
states. This allows us to include banks that fadledere acquired during the sample period (2004 —
2013). The 10-year time span enables us to takeaotount the numerous distress episodes that
characterised many EU banks during the global Gradrcrisis and subsequent eurozone crisis. Our
empirical analysis is carried out using annual obidated bank statements from tBareau Van
Dijk's BankScope databa3@he analysis focuses only on those EU banks witilable data to

compute our variables of interest (the Basel Ijpitd and liquidity ratiosf.Overall our sample

* Most of the information available on distress egi® (our dependent variable) is relative to bankjraups. This is
also consistent with the application of the BaHdlduidity rules at the highest level of consdiibn.

* The estimation of the Basel Il capital and ligtidtatios is data demanding in terms of the grarityl of the balance
sheet items necessary for the calibration of thmsaA number of banks does not report to Bank8cofth the
required level of detail, simply because these mresswere not mandatory before the new regulatiopgsed by the



includes 513 banks, with 1,982 bank-year obsermatio total. Table A.2 in the Appendix presents
the distribution of banks by country and the repngéstiveness of the sample. We compare
aggregate total assets of our sample banks ovdmtieeperiod of investigation with the aggregate
total assets of the whole banking system. In linth \Ristinguin et al. (2013), the final sample
constitutes over 56 per cent of the EU banking cseelssets over the sample period. The
representativeness of the sample increases in maceat years (74% of the total EU banking sector
assets in 2013, see Table A.2), due to the improgpdrting of more granular information for the
relevant balance sheet items post crisis, in liitke the new regulatory requirements.

Next, we focus on the 123 EU banks observed by EBfe EU-wide stress testing 201Zhe
EBA stress test is designed to provide supervisoratket participants and institutions with
consistent data to “contrast and compare EU-baekdience under adverse market conditions”.
This subsample allows us to investigate whether¢lagionship between the Basel Ill capital and
liquidity standards and subsequent bank failurdifierent for the EU largest banks. This is in line
with the major emphasis placed by the BCBS on dlslgatemically important banks. All large
banks have information available and therefore ariaclude all the EBA banks in our analysis.
Table A.2 in the Appendix illustrates the distrilbatof large banks by country.

4.2 Empirical Methodol ogy

To study the relation between bank failure and BHkdéquidity and capital measures, we use a

pooled logit modef. The model has the following log-likelihood funatio

BCBS (2010). Missing values in the relevant accimgnivariables are present for banks in all categoriize,
specialisation, ownership, etc.

® The 2014 stress test exercise included 123 banfingps across the EU (Austria, Belgium, Cyprusrn@ay,
Denmark, Spain, Finland, France, Greece, Hungaejand, Italy, Luxembourg, Latvia, Malta, Nethedan Poland,
Portugal, Sweden, Slovenia, United Kingdom) anduitiog Norway with a total of EUR 28,000BN of assebvering
more than 70 per cent of total EU banking assets EBA, 2014). The list of EU banks subjected ®2814 stress test
exercise is available at www.eba.europa.eu.

® Pooled logit models have been widely used in ttezakture. See, among others, Kunearal., 2003; Fuertes and
Kalotychou, 2007; Davis and Karim, 2008; Poghosgaw Cihak, 2011; LoDuca and Peltonen, 2013; Sarlin and
Peltonen, 2013; and Bettzal., 2014. See Fuertes and Kalotychou (2006) and zandsKarim (2008) for a discussion
on the appropriateness of a pooled approach. Agbastness check, we also run our estimations usimpgobit
specification. We obtain qualitatively similar résu



LogL = {=1 Z?I=1{Yit log[F(B'Xit-1)] + (1 = Yip)log[1l — F(B'X;e—1)1} 3)

whereY;; is a binary variable that takes value of 1 whebaaki fails or experiences financial
distressed in time periddand 0 otherwise. Following Poghosyan &lidak (2011), we estimate the
probability of default (PD) as a function of laggedplanatory variableX.:. Hf'%i..1) IS the

cumulative probability distribution function evated atf'X.;. We assume that the probability

distribution function is logisticS is a vector of coefficients to be estimated.

4.3 Identifying Failed and Distressed Banks (F&D)

Our identification process starts with tiBereau Van Dijk's BankScope database. BankScope
assigns a status to a bank that can take the folipferms: () active; (i) under receivershipji{)
bankruptcy; iv) dissolved; ) dissolved by mergeryi| in liquidation.’

We classify a bank as failed and distressed (F&t)datisfies at least one of the following three
conditions during our sample period (2004-20313he first condition is that a formerly active bank
changes its status to under receivership, bankyumlissolved, or in liquidation. The second
condition regards banks that change their statusligsolved by merger’, with one important
caveat. Unlike the majority of related studies (Rmgyan and’ihak, 2011; Vazquez and Federico,

2015), we do not automatically include banks dssdlby merger in the F&D banks’ definition.

" BankScope defines: ‘under receivership’ those batilat remain active, though they are in admirtistnaor
receivership; ‘bankruptcy’ those banks that no Emexist because they have ceased their actigities they are in the
process of bankruptcy; ‘dissolved’ those banks timatonger exist as a legal entity; ‘dissolved bgrger’ those banks
that no longer exist as a legal entity because kizaye been included in a merger; ‘in liquidatiomb$e banks that no
longer exist because they have ceased their aesivgince they are in the process of liquidatlorBankScope there
are also the three following type of bank statastive, no longer with accounts on BankScope’ #rat banks still
active, though their accounts are no longer updatedankScope following an acquisition by anothankb with
accounts on BankScope integrating the accounts subsidiary in its consolidated accounts; ‘digsdlby demerger’,
that are banks no longer exist as a legal entite. fBason for this is a demerger, the bank has ¢@#nand ‘inactive’,
these are banks no longer active and the preca&®mefor inactivity is unknown. In our analysis den't consider
these latter banks, as they do not return the sacgmformation.

8 To check the robustness of our identification &F we use a complementary methodology that allaws$o identify
technical failure banks. Following, Cole and WHR2€12) we count as a technical failure any banktipg the sum of
equity plus loan loss reserves as less than halfeofalue of its non-performing assets. We firat @Bole and White's
methodology gives the same results as those obtaisiag BankScope’s information.



This is because mergers and acquisitions (M&As)hiniigave been carried out for strategic reasons
rather than for rescuing troubled banks (Arena820Bor this reason, following Bett al. (2014),
banks with status ‘dissolved by merger’ are clasgifis F&D banks only if they have a coverage
ratio (defined as the ratio of total equity andndass reserve minus non-performing loans to total
assets, CR) smaller than 0 during the twelve mopitias to the M&A. Finally, a bank is classified
as F&D if it receives state aid during the periethgidered. State aid can take different forms such
as: nationalisation, recapitalisation, guaranteeslj loans, etc. Data on state aid are collected fr
the database provided by Mediobanca (2013).

For our subsample of large banks, the definitioowfdependent variable (F&D banks) also takes
into account the EBA information for those bankatttid not overcome the 2014 stress testing
exercise.

Panel A of Table 1 illustrates the sample compasiby bank status (active banks versus F&D) for
the EU-28 member states during the period 2004-2048 identify 292 F&D events for 106
banks'® The number of F&D banks in EU countries over thmple period is relatively low and
some EU countries had no episodes of bank failoretistress’ In particular, Panel A of Table 1
shows that the highest number of cases of disggis®des (compared to the total number of banks
in each country) occurred in Denmark and Greed®wed by Ireland, Belgium, Italy and Spain.
This result is to some extent expected becausec@rdeeland, Italy and Spain had the most
vulnerable banking sectors during the sovereigrt debis. The Danish banking system was also
severely affected by the crisis due to a strongegee of subsidiaries in Ireland (for example,
Danske Bank). Concerning Belgium, two large bafkstis and Dexia experienced severe troubles.

Other countries that experienced a relatively mghmber of bank failure and distress events are the

° Mediobanca is an Italian investment bank whoseaesh department actively collects and publishéa da the
banking industry. For each European country comsitlethe Mediobanca database includes details lofeatue
operations. The Mediobanca database is based mmb#ources: the accounts of individual instiba, the official
documents of the European Commission or of thenaticentral banks.

®The number of banks is smaller than the number& vents, since some banks experienced multipderegtis
events over time.

" Due to the small number of failed EU banks over pleriod 2004-2013, it is not possible to considéed and
distressed banks separately.



United Kingdom, Austria and Portugal. The bankingstems of France, Germany and the
Netherlands show the lowest ratio of F&D banks aaltbanks. The low percentage of distressed
banks in Germany is consistent with the evidenceiged by Dam and Kotter (2012). Most of the
banks that failed the EBA 2014 stress tests haaadir been identified as F&D in the previous step
(see Table 1, column Il). However, the EBA inforioatallows us to add 12 F&D episodes.
Particularly relevant for example is the case opi@Qg, where only applying the EBA screening we
identify 3 banks as F&D.

Regarding the temporal distribution of F&D everRgnel B of Table 1 indicates that the majority
of bank distress events in the EU took place madhigng the financial crises (96 per cent of all
cases of bank failure and distress). This patteranalogous to what happened in the US, where
more than 500 commercial banks under FDIC supenvigient bankrupt between 2008 and 2013

compared to less than 50 between 2001 and 2007.

[Insert Table 1]
4.4 Capital and liquidity indicators
Our target variables are the Basel Il capital atdctural liquidity standard3.o measure bank
capital, we compute a non-risk-weighted leverag®,raqual to equity to total assets (ETA), and
two risk-based measures: Tierl capital ratio (aefias the ratio of Tierl capital to risk weighted
assets - TIER1RATIO), and total regulatory capitdlo (defined as the ratio of Tierl and Tier2
capital to risk weighted assets - TRCR). Theseipsoare broadly used in literature (see Bttl.,
2014; Mayes and Stremmel, 2014; Vazquez and Fedé&td5). Due to multicollinearity between
the capital explanatory variables (ETA, TIER1RATENhd TRCR), we perform the logistic
estimations using the three capital ratios altérabt We expect an increase of ETA (i.e. lower

leverage), TIER1IRATIO or TRCR to correspond to erdase of F&D probability.

12 See http://www.fdic.gov/bank/individual/failed/ddist. html.



As for the structural liquidity ratio, we use th&RR. Because of the evolving nature of the Basel
[l liquidity standards, we calculate two versiohNSFR2014, based on the final version of October
2014, and NSFR2010, based on the original docurnéridbecember 2010. Table A.1 in the
Appendix summarises the weights and calibrationgézh asset and liability items in both NSFR
versions. Table A.1 also shows the key changes theNSFR published in December 2010. Since
BankScope does not cover all the detailed inforomasipecified in Basel 1ll, we assess the NSFR
using the following assumption. Given that we cai $plit the loan portfolios according to their
residual maturity, which under Basel Ill entaildfelient weights, corporate and retail loans are
treated relatively conservatively (see Go#aal., 2014), with all these types of loans assumed to
have a maturity of more than 1 year and hence av&Sght of 85 per cerlf We expect a negative
relationship between our structural liquidity maasand the probability of bank failure and
distress, whereby a higher NSFR is associated Mwler liquidity risk and hence greater bank
stability. Table A.3 in the Appendix describes oaarget variables and their hypothesised

relationships with the dependent binary variablejf

4.5 Other determinants of bank failure and distress

In line with the extant literature, we also contfol a set of variables traditionally considered
predictors of bank failure. Recent studies invesingy the determinants of bank failure, mainly
focusing on US banks, have reported a high pregichower for the traditional CAMELS
indicators (Betzt al., 2104) We therefore start by considering the remaining GAI8 indicators.
The first covariate is the ratio of non-performilogns to gross loans (NPL_GL) as a proxy for
asset quality. A higher ratio of NPL_GL indicatesver quality of the bank loan portfolio. Hence,

an increase in NPL_GL should lead to an increasedmprobability of bank failure and distress.

13 Basel Ill establishes a RSF weight of 50 per déentorporate and retail loans with a residual migtwf less than
one year, and a RSF weight of 85 per cent for tiadea residual maturity of one year or more.



Next, we include the cost-to-income ratio (CIR)aaproxy for bank operational efficiency. Since
low values of CIR indicate better managerial gyalihe relationship between CIR and the
probability of bank failure and distress is expddi® be positive.

Furthermore, to measure bank earnings we condiereturn on average assets (ROAAWe
expect a negative sign for the relation between R@Ad F&D probability, since an increase in
profitability should reduce the likelihood of altaie and distress event.

In addition to the CAMELS covariates, we also inmmate a set of other control variables. We
include a proxy for bank diversification and follmg Stiroh (2004) we measure it by the ratio of
non-interest income to net operating revenue (DWg expect a negative relation between DIV
and the F&D probability, because diversificatiorosld lead to risk reduction and therefore lower
the likelihood of failure and distress. On the othand, increased reliance on non-interest income
might be an indicator of a riskier business model.

Furthermore, we consider the natural logarithm diaak’s total assets to proxy for bank size
(SIZE). The sign linking SIZE to the probability dfnk failure and distress is uncertain. The
relationship can be interpreted negatively wheretageowth leads to efficiency gains (scale and
scope efficiency), which should result in highenkatability. On the other hand, the relationship
may become positive if large banks follow divestion strategies that increase their risk exposure
(Allen and Jagtiani, 2000) and higher volatilityed#rnings (DeYoung and Roland, 2001; DeJonghe,
2010; Demirguc-Kunt and Huizinga, 2010) while ralyion the implicit guarantee associated with
the too-big-to-fail argument.

In addition to bank-specific controls, we includasroeconomic variables and a measure of market
concentration (Mannasoo and Mayes, 2009; Bet., 2014). We include the annual percentage
change of gross domestic product (GDPC) and theannflation rate (INFC). We expected that
low GDP growth and high inflation increase banknashbility. Hence, we hypothesise a negative

sign for GDPC and a positive sign for INFC.

14 As a robustness test, we also consider the Returverage Equity (ROAE) and we obtained very simiksults in
the regressions.



To measure the degree of banking system concentratie consider the Herfindahl-Hirschman
index (hereafter HHI). The HHI is calculated as shen of the squared market share value (in term
of total assets) of all banks in the country. Tieotetical relationship linking HHI to bank sunviva
is uncertain. Some studies focus on bank liakslitend predict a negative relationship between
market concentration and banks’ risk of failuree(#dlen and Gale, 2000, 2004; Carletti, 2008;
Beck et al., 2013). Other focus on the loan market and suggegsositive association between
market concentration and bank risk taking (see Barydl De Nicolo, 2005). Finally, we include a
eurozone dummy variable (dummy_EuroZone), whiclesake value of 1 if a bank belongs to the
euro area and 0 otherwise. We expect a positive gigen that the eurozone area includes the
countries most affected by the sovereign debt <cri$able A.3 in the appendix describes the
explanatory variables outlined above and their tiypsised relationships with the dependent binary

variable of bank failure and distress.

4.6 Descriptive Statistics

For each sample bank, we compute our capital guetity ratios as described in Section 4.4. Table
2 reports the descriptive statistics relating to \aariables of interest for the F&D and active bank
in each year®> With reference to the capital variables (see PaAhewe find that ETA average
values of F&D banks are always lower than thosethef healthy banks. On the other hand,
TIER1RATIO and TRCR average values of troubled Isaare similar to those of sound banks.
Focusing on our structural liquidity indicator, Wed that, in all period observed, F&D banks show
NSFR average values significantly lower than thoBactive banks, especially during the more
recent years (see Panel B of Table 2). Moreover,NBFR average values of F&D banks are
consistently below the Basel Il threshold of 1@ pent over the period 2004-2013. Conversely,
the NSFR average values of active banks are sigmifiy above the minimum required, with a

tendency to increase in more recent years. Ovéeralje 2 indicates that many banks, despite

5 To mitigate the effect of outliers, we winsorizbservations in the outside 1 per cent of eachdfaboth target
variables.



meeting the existing capital requirements, expegdndifficulties because they did not prudently
manage their liquidity. In addition, we find thas expected, the values of NSFR computed
following the revised 2014 methodology are slightigher than those of those obtained following
the original 2010 document. This outcome confirines findings of Gobagt al. (2014), according

to whom the key factor contributing to the recenpiovements in NSFR has been the change in the

ASF factor for deposits.

[Insert Table 2]

Table 3 reports the descriptive statistics for wamables of interest by countries. Table 3 shows
that there are significant differences among EU bmamstates, especially for the NSFR (see Panel
B). Whereas active banks from most of the EU-28 bmnstates meet (or are close to) the
prudential requirements for structural liquidity&P banks show low average values over the
period 2004-2013, particularly in Ireland, Belgiufrance and Germany, followed by Austria,
Denmark and United Kingdom. Average NSFR valuesbalew the regulatory requirements for
active banks in France, Ireland and Estonia. Thidemce is consistent with the results reported by
King (2013) and Gobat al. (2014).
[Insert Table 3]

Table 4 reports the descriptive statistics of thieen determinants of bank failure by bank status
(active vs. F&D). As expected, F&D banks, during tberiod 2004-2013, have lower average
values of profitability, asset quality, operatioedficiency and income diversification compared to

active banks. Only the bank size of active and R#ldks is comparable.

[Insert Table 4]



Finally, Table 5 presents the correlation matrix émr main variables of interest (capital and
liquidity ratios) and the other explanatory factoAdthough many of the pairwise correlation

coefficients are statistically significant, the idation magnitudes are in general low.

[Insert Table 5]
5. Main results
5.1 The baseline model
Table 6 shows the results of the logistic estinmtifor the full sample over the period 2004 - 2013.
Following the literature and supervisory practiee, run the model on our variables of interest (the
Basel Il capital and liquidity ratios) as well dse other determinants of bank failure and distress
In all the regressions we include a time dummytiedeuro-zone dummy variable.
Among our target variables, we find that only th8RR is a significant determinant of banking
sector fragility in the EU. The results confirm thgpothesised sign. The negative relationship
indicates that an increase in NSFR would correspioraddecrease of F&D probability. This result
confirms that the key determinant of bank failueesl distress during the sample period was
excessive maturity transformation. Our capital afales (ETA, TIER1IRATIO and TRCR) are never
significant. Indeed, banks that ran into difficulafmost always had low NSFR and capital
requirements well above the statutory minimum. Timding on the structural liquidity measure is
in contrast with that of Hong al. (2014), who find that the NSFR has a limited dff@e US bank
failures. This might be partially due to the fagat US banking has been subject to liquidity rules
for some time (DeYoung and Jang, 2015) whereadatiyge majority of European banks did not
fulfil the NSFR requirements during the financialsts period (Dietrichet al., 2014). Overall,
considering the whole sample, our results are mppartive of the view that Basel 11l bank capital
and liquidity rules play a complementary role istEring bank stability.
While this paper focuses on the relationship betwasel Il capital and liquidity rules and bank

failures and distress, it is important to note tR&D probability is also related to other bank



activities. More specifically, Table 6 shows th&Fprobability is inversely related to the level of
bank diversification (DIV) and positively related asset quality (NPL_GL) and bank size (SIZE).
Overall, we show that asset quality, income diVaiion and bank size are important
determinants of F&D banks next to structural ligiyid The only CAMELS covariates never
significant in our model specifications are ROAAJaDIR. The latter result is in line with those of
Poghosyan andihak (2011), who shows that low costs do not indica better ability to prevent
bank distress.

With reference to macroeconomic factors (GDPC a&fed), Table 6 shows that both GDPC and
INFC are significant determinants of probabilityfaflures and distress. We find that a higher rate
of GDP growth and a decrease in the rate of imifetty change are associated with a more stable
macroeconomic environment and a relatively lowkelihood of bank failure and distress. This
outcome is line with Betzt al. (2014), who find that low real GDP growth and higffiation
increase bank vulnerability. Thus, our results mevsupport for the implementation of macro-
prudential regulations as a complement to thetitadil micro-prudential approach.

Additionally, we assess the impact of market cotregion on the likelihood of F&D banks and
find a negative and significant impact HHI on bastlbility. In line with the “concentration-
stability” view, this suggests that more concemttlabanking markets are characterised by a lower
likelihood of F&D banks. This result is in contragith that of Poghosyan arihak (2011), who
find a positive and significant impact of EU marlk®incentration on the probability of distress.
However, they show that the impact of market cotre¢éion becomes insignificant when

macroeconomic variables are also entered in theshspecification.

[Insert Table 6]

5.2 The EBA large banks



We now turn our attention to the subsample of EH28d banks, which have been subjected to the
EBA 2014 stress test exercise. In this model, tentification of F&D banks also include as
distressed banks those financial institutions th#ed the stress tests in 2013. We re-estimate our
baseline model on our variables of interest (theeB&l capital and liquidity ratios) as well aseth
other determinants of bank failure and distressluging time dummy and the euro-zone dummy
variable. The results are presented in Table 7fidethat, for the largest EU banks, both Basel lli
liquidity and capital standards are significantedetinants of bank failure and distress. More
specifically, Table 7 shows that large banks margceptible to failure or distress are those with

weak structural liquidity and insufficient capitalffers.

[Insert Table 7]

5.3 The complementary log-log model

Next, we assess the strength of our results witipee to the estimation methods. Following
Mannasoo and Mayes (2009), we carry out our estmaiusing the complementary log-log model
(cloglog) for both the full sample and for the sdengf EBA large banks. The results are shown in
Table 8. Complementary log-log models are freqyensied when the probability of an event is
very small or very large. In fact, clogldeelongs to the discrete time functional specifadi
applied when survival occurs in continuous time, dpell lengths are observed only in intervals, as
it is the case for bank distress recorded on aripasik in our sampf€.The findings confirm both
the significant role of high values of NSFR in rehg bank fragility and the fact that capital ratio

are a key determinant of bank stability only fagkbanks.

[Insert Table 8]

' Guo (1993) observes that time-varying covariatésrafn opportunity to examine the relation betwéen distress
probability and the changing conditions under whteh distress happens.



6. Robustness Tests

To test the robustness of our main results, pdatityuwith reference to the behaviour of both targe
variables, we perform a number of further regrassié-irstly, we test the logistic regressions using
an alternative existing structural measure of migtaransformation risk. We compute the ratio of
net loans to deposits and short-term funding (NLTBSor the full sample during the period 2004
- 2013. Table 9 shows that NL_DSTF is never sigaiit. This result indicates that the NSFR is a

better prudential tool than NL_DSTF. The capitalosare insignificant.

[Insert Table 9]

Next, we consider theiquidity Coverage Ratio (LCR), the second regulatory innovation of Baskl |

in terms of liquidity standards. TH&CR is designed to ensure that sufficiérgh quality liquid assets
(HQLA) are available for one-month survival in cadea stress scenario. HQLA are defined as cash
or assets that can be converted into cash atdittie loss of value in private markets to meetiakb
liquidity needs for a 30 calendar day liquidityests scenario (BCBS, 2010). The LCR has two

components: (a) the value of the stock of HQLA érdhe total net outflows and it is expressed as:

Stock of HQLA
Total Net Outflows over the next 30 calendar days

LCR = > 100% (4)

Neither the numerator nor the denominator can laduated using publicly available balance sheet
information and an approximation requires sevesaumptions. Bearing in mind this caveat, we
consider a proxy of the LCR estimated as liquidetss$o deposits and short-term funding. The
results are reported in Table 10. We find thattB& has no predictive power when considered as
an alternative liquidity ratio. Our results are sistent with the findings of Hong al., (2014). We

concur with their explanation: the LCR is designedensure that a solvent bank survives a short



term liquidity shock but in case of solvency praobtethis buffer can do little to mitigate the
problem. However, when considered in conjunctionthwihe NSFR (as per regulatory
requirements), the LCR becomes significative (boly ovhen considering ETA as proxy for
capital). This result lends support to our choicefdcus on the NSFR: we argue that a good

management of structural liquidity can lessen tgative effect of illiquidity in the short-term.

[Insert Table 10]

To avoid potential distortions driven by the inétus of those countries that are not affected by
F&D events, we estimate the logistic regressionssiciering only those countries with both active
and F&D banks! The findings illustrated in Table 10 confirm thesjtive effect of a higher NSFR

on bank stability and confirms the insignificankerof capital ratios.

[Insert Table 11]

In addition, in Table 12 we analyse whether cagital liquidity ratios are good predictors of F&D
two or three years prior to the event. We find ttie capital ratios are never significafitn
addition, we show that only new final version oé tNSFR (October 2014) has predictive power
and remains stable within three-year forward wind®his finding supports the recent changes put
forward by the BCBS and shows that the new caliimadf the NSFR is an effective tool in terms

of improving bank stability.

[Insert Table 12]

7 Austria, Belgium, Denmark, France, Germany, Gredasand, Italy, Netherlands, Portugal, Spain ddcited
Kingdom are those EU countries that in our anallgaige both active and F&D banks.

18|n Table 11 we show only the results with the tepitio proxied by ETA. However, we obtain veisnar results
using TIER1RATIO or TRCR.



Finally, we consider the subprime dummy crisis (DbGrisis), that takes the value of 1 for the
years 2008-2009 and 0 otherwise, and the sovedgghdummy crisis (D_SovCrisis), equals to 1
from 2010 onward and O otherwise. The latter twmuahies variables allow us to take into account
the impact of the two crises separately. We hymisiee a positive relationship between the
dummies crises and our dependent variable. We alf#ag a positive and significant sign for both
D_SubCrisis and D_SovCrisis. Table 13 shows thairegithe two dummies crisis, D_SovCrisis is
the most significant. This result is in line withetfact that the EU banks were affected principally
by the sovereign debt crisis.

[Insert Table 13]
7. Conclusions
The global financial crisis highlighted the risksraturity mismatches and unstable funding mix
on banks’ balance sheets. This has lead to changée regulatory and supervisory frameworks
governing bank liquidity. In addition, the combinexde of structural liquidity and capital cushions
under Basel 1l aims to reduce potential bank dsgrand promote financial stability.
Despite the prolonged period of financial instapjlunlike in the US, outright bank failures have
been rare in Europe. To evaluate the impact of [Bdisstructural liquidity and capital ratios on
bank stability, in this paper we utilise a broadefinition of failure and distress to include banks
under receivership, bankrupt, dissolved, or initigtion. If a bank was ‘dissolved by merger we
classify it as F&D banks only if the merger wasvdn by distress. Finally, we incorporate
information on state aid and, for large banks, imi@tion on EBA stress tests. These criteria allow
us to test the relationship between structuraididyand capital ratios as introduced by BasebHl
banks’ probability of default. The results of theabysis are of particular interest to both academic
and policy makers as they contribute to the curdetate on the effectiveness of the combined role
of Basel Il structural liquidity and capital cushs in promoting bank stability,
Contrary to expectations, we find that capital digdidity ratios play a complementary role in

fostering bank stability only for the largest banWghen considering all banks our results indicate



that only the NSFR is a significant determinanbahk failure in Europe. This result is consistent
with the view that during the global financial esignd the subsequent sovereign debt crisis, the ke
source of bank failures and distress was excessatarity transformation. Our results indicate that
those EU banks that run into difficulties almosvays had low structural liquidity. On the other
hand, troubled banks’ capital requirements werd al@ve the statutory minimum. In addition, we
find a stronger predictive power of the final versiof the NSFR (October 2014) compared to the
earlier (December 2010) version. These findingscate that the recent changes on the NSFR are
effective in terms of improving bank stability aacke therefore supportive of regulatory efforts.
When considering only EU large banks, we find thath liquidity and capital standards are
significant in reducing bank fragility. Hence, tfesults provide support for the Basel Ill regulago

on structural liquidity and capital, but the incsed capital requirements seem to impact only the
largest banking groups. This result is in line witite major emphasis placed by the Basel

Committee on the global systemically important s=(®&-SIBS).
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Table 1. Database overview

Panel A illustrates the sample distribution, byloatatus, for the full sample of banks headquadtérehe 28 EU member states over the period 2@I82Columns | and VII

(F&D) include banks that satisfy one of the follogithree conditions during 2004-2013: (1) bankg teanged their status from ‘active’ to either: den receivership’,

‘bankruptcy’, ‘dissolved’, or ‘in liquidation’; (2banks defined by BankScope as ‘dissolved by melgerwith a coverage ratio smaller than 0 withia thonths before the
M&A (the coverage ratio is defined as: total eguiind loan loss reserve minus non-performing ladan®tal assets); (3) banks that received state, @d collected by
Mediobanca (2013). Columns Il and VIII show the fn@mof large banks observed by the EBA in the Edenstress testing exercise of 2014 that failedsthess test. This
information is taken into consideration in the dafon of our dependent variable (F&D banks) onty the subsample of large banks. Columns Il and pHlesent the

distribution of the total F&D observed over theipdr2004-2013. Columns IV and 1X show ‘active bardsd include banks that satisfy one of these filhg two conditions

during 2004-2013: (1) banks classified by BankScdabase as ‘active’ entities; (2) banks defimnedankScope as ‘dissolved by merger’ but with aerage ratio equal or
higher than 0 within 12 months before the operatir each EU country, Columns V and X show the sfiactive and F&D banks for the full sample. Coluil presents the
% of F&D that is computed as the ratio of F&D bakgslumn 1) on total banks (column V).

Panel B shows the F&D banks distribution for eathdduntry in each year.

* Norway is part of the European Economic Area (BEBAd as such the country is considered by EBAsistress test exercise. We do not include iténftil sample as not a
EU member state. **The year 2013 includes alsd&Ba stress test information.

Panel A: F&D and Active Banks by Country

N. of banks Bank-year observation

Country [0) (n any (V) v) (V1 (v (WD) (1X) X)

F&D F&D Total F&D Active Total % of F&D Total F&D Active Total

EBA stresstest  (including EBA (I+1V) F&D (including (VII+IX)
stress test) EBA stress
test)

Austria 5 3 5 21 26 0.19 14 14 103 117
Belgium 4 2 4 7 11 0.36 9 9 21 30
Bulgaria 0 - 0 7 7 0 0 0 30 30
Croatia 0 - 0 5 5 0 0 0 19 19
Cyprus 0 3 3 5 5 0.60 0 3 23 23
Czech Republic 0 - 0 4 4 0 0 0 27 27
Denmark 12 0 12 13 25 0.48 35 35 56 91
Estonia 0 - 0 2 2 0 0 0 13 13
Finland 0 0 0 9 9 0 0 0 52 52
France 8 1 8 46 54 0.14 20 20 160 180
Germany 7 4 8 44 51 0.18 15 16 202 217
Greece 10 4 10 11 21 0.47 31 31 36 67
Hungary 0 0 0 9 9 0 0 0 43 43
Ireland 2 3 3 3 5 0.60 7 8 10 17
Italy 25 9 29 a7 72 0.40 66 70 163 229
Latvia 0 0 0 8 8 0 0 0 21 21
Lithuania 0 - 0 3 3 0 0 0 6 6
Luxembourg 0 0 0 7 7 0 0 0 36 36
Malta 0 0 0 1 1 0 0 0 8 8
Netherlands 2 1 2 17 19 0.10 4 4 69 73
Norway* 0 0 1 - 0 - 0 - -



Poland 0 0 0 13 13 0 0 0 58 58
Portugal 3 2 4 14 17 0.23 13 14 59 72
Romania 0 - 0 9 9 0 0 0 39 39
Slovakia 0 - 0 4 4 0 0 0 31 31
Slovenia 0 2 2 6 6 0.33 0 2 29 29
Spain 22 1 22 58 80 0.27 59 59 240 299
Sweden 0 0 0 12 12 0 0 0 47 47
United Kingdom 6 0 6 22 28 0.21 19 19 89 108
Total 106 35 118 407 513 0.23 292 304 1,690 1,982
Panel B: F&D Banks by Country and Year (bank-ydzsesvation)

Country 2004 2005 2006 2007 2008 2009 2010 2011 2201 2013**
Austria 1 3 2 2 2 4
Belgium 1 3 1 1 1 2
Bulgaria

Croatia

Cyprus 3
Czech Republic

Denmark 2 10 9 8 6
Estonia

Finland

France 1 2 1 2 2 3 3 3 3
Germany 1 1 1 2 2 2 3 4
Greece 1 4 7 6 7 6
Hungary

Ireland 1 1 1 1 2 2
Italy 1 3 2 12 26 26
Latvia

Lithuania

Luxembourg

Malta

Netherlands 1 1 2
Poland

Portugal 1 2 2 2 2 3 2
Romania

Slovakia

Slovenia 2
Spain 1 7 8 9 11 12 11
Sweden

United Kingdom 2 4 4 4 5
Total 3 4 1 4 16 30 43 54 71 78



Table 2. Target variables by bank status and year

This table reports summary statistics on our tavgetbles (Basel Il capital and liquidity ratidsy bank status (active banks versus failed andedised banks, F&D) and year.
Panel A shows the capital buffers (ETA, TIERIRAT®OTRCR) and Panel B shows the structural liquidétiios (NSFR2014 or NSFR2010) used in our analydis target
variables are defined in Section 4.4. All varialdes winsorised at the 1 per cent of each tail. &umnple of banks covers the 28 EU member statastioweoeriod 2004-2013

and includes the 123 large banks subjected to B dfress test 2014 exercise.

The columns labelled (F&D) include banks that $atime of the following three conditions during 202013: (1) banks that changed their status frastiva’ to either: ‘under
receivership’, ‘bankruptcy’, ‘dissolved’, or ‘induidation’; (2) banks defined by BankScope as tligsd by merger’ but with a coverage ratio smathem 0 within 12 months
before the M&A (the coverage ratio is definedtasal equity and loan loss reserve minus non-paiifog loans to total assets); (3) banks that reckstate aids, as collected by
Mediobanca (2013). The columns labelled ‘activeksaimclude banks that satisfy one of these follogviwo conditions during 2004-2013: (1) banks dfaess by BankScope
database as ‘active’ entities; (2) banks define@agkScope as ‘dissolved by merger’ but with a cage ratio equal or higher than 0 within 12 morieore the operation.

Panel A: Capital ratios by bank status and year

ETA TIER1RATIO TRCR
F&D banks Active banks F&D banks Active banks F&Bnks Active banks
Year Mean Min. —Max. Mean Min. —Max. Mean Min. —Max. Mean Min. —Max. Mean Min. —Max. Mean Min. —Max.
(dev. std.) (dev. std.) (dev. std.) (dev. std.) (dev. std.) (dev. std.)

2004 6.441 1.568-15.469 8.807 2.352-40.489 11.879 6.589-40.259 11.988 6.450-41.205 13.549 9.168-27.659 14.334 7.56-48.98
(4.125) (6.085) (7.589) (7.624) (7.469) (8.680)

2005 5.559 1.258-15.896 7.611 2.042-40.545 10.549 5.493-38.745 10.718 6.39-39.8 12.449 8.556-25.778 13.573 8.92-33.6
(3.569) (5.116) (6.012) (6.264) (6.231) (4.279)

2006 5.489 1.225-14.662 7.417 1.625-35.624 8.456 6.425-16.785 9.456 5.790-23.498 11.106 8.412-23.789 13.360 7.56-46.21
(3.874) (4.519) (2.459) (2.879) (5.123) (5.711)

2007 5.351 1.546-15.351 7.377 1.518-57.12 6.7 3.789-13.489 9.034 5.45-22.6 10.1 8.756-15.648 11.927 7.56-22.6
(3.578) (5.164) (1.298) (2.787) (1.223) (2.529)

2008 4.653 1.238-7.871 6.507 1.238-24.511 8.374 6.6-14.65 8.825 4.9-20 11.236 9.9-16.16 11.566 7.56-19.3
(2.600) (3.189) (2.213) (2.242) (1.659) (2.111)

2009 6.422 2.365-16.199 7.482 1.238-36.614 10.443 6.62-26.6 10.643 4.9-34.49 13.092 9.25-26.2 13.412 7.56-37.95
(2.675) (4.130) (3.845) (3.539) (3.107) (3.557)

2010 6.501 2.079-15.018 8.071 1.238-35.969 11.596 4.9-28.3 12.116 4.9-41 13.652 7.56-28 14.633 7.56-48.98
(3.384) (4.902) (4.146) (4.964) (3.511) (5.315)

2011 5.886 1.238-16.117 7.863 1.915-31.288 10.554 4.9-25.5 12.346 4.9-41 13.026 7.56-27.6 14.554 7.56-48.98
(3.295) (4.554) (3.724) (4.945) (3.437) (5.153)

2012 6.014 1.238-14.551 7.896 1.238-26.678 10.915 4.9-33.5 12.822 4.9-34.67 13.527 7.56-31.9 15.186 7.56-34.7
(3.267) (4.371) (4.366) (4.543) (3.888) (4.699)

2013 6.644 1.238-14.313 8.627 1.238-26.264 12.069 5.63-33.9 13.646 4.9-32.5 14.697 8.17-31.3 15.834 7.56-32.5
(2.708) (4.317) (4.122) (4.398) (4.075) (4.369)




Panel B: Liquidity ratios by bank status and year

NSFR2014 NSFR2010
F&D banks Active banks F&D banks Active banks

Year Mean Min. —Max. Mean Min. —Max. Mean Min. —Max. Mean Min. —Max.
(dev. std.) (dev. std.) (dev. std.) (dev. std.)

2004 92.962 22.797-149.183 97.809 25.833-211.276 84.256 35.448-148.599 104.279 29.111-418.534
(44.160) (37.899) (22.758) (63.543)

2005 96.789 40.536-174.067 100.869 29.856-228.357 90.336 31.141-153.950 98.535 33.569-259.839
(35.668) (31.253) (31.190) (34.921)

2006 92.567 22.525-150.235 97.956 43.648-165.279 94.961 16.589-168.659 94.788 35.856-242.994
(66.752) (22.866) (35.465) (29.404)

2007 90.785 36.458-121.478 99.624 35.638-183.112 80.172 26.789-101.589 93.535 35.154-162.823
(15.658) (22.864) (23.459) (24.238)

2008 86.705 29.002-109.513 97.866 25.372-229.909 80.729 27.809-102.655 89.854 18.492-195.794
(24.566) (27.284) (23.853) (26.596)

2009 95.364 59.087-159.821 99.246 18.710-214.195 85.938 43.979-154.651 91.383 15.816-283.794
(19.235) (28.801) (21.153) (31.263)

2010 96.631 58.935-162.611 101.215 18.503-212.777 87.009 46.385-150.581 92.036 12.868-274.233
(20.863) (28.079) (23.644) (29.806)

2011 87.934 47.226-121.090 104.010 17.686-238.313 79.395 43.918-116.598 94.867 13.302-227.959
(13.768) (29.779) (15.026) (30.487)

2012 87.184 36.680-136.708 102.976 18.619-247.268 78.094 38.788-111.402 94.289 10.411-255.264
(16.406) (30.643) (14.151) (32.497)

2013 90.520 37.050-122.924 106.069 33.092-272.192 80.824 38.415-131.563 98.500 23.286-350.433
(16.995) (31.026) (15.876) (38.773)




Table 3. Target variables by bank status and country

This table reports summary statistics on our tavgeables (capital and liquidity ratios of Basi) by bank status (active banks versus failed disttessed banks, F&D) and
country. Panel A shows the capital buffers (ETAERLRATIO or TRCR) and Panel B shows the structiigaidity ratios (NSFR2014 or NSFR2010) used in analysis. The
target variables are defined in Section 4.4. Atialsles are winsorised at the 1 per cent of eathQar sample of banks covers the 28 EU membdestaver the period 2004-

2013 and includes the 123 large banks subjectttbtBBA stress test 2014 exercise.

The columns labelled (F&D) include banks that $atime of the following three conditions during 202013: (1) banks that changed their status frastiva’ to either: ‘under
receivership’, ‘bankruptcy’, ‘dissolved’, or ‘induidation’; (2) banks defined by BankScope as t@ligsd by merger’ but with a coverage ratio smathem 0 within 12 months
before the M&A (the coverage ratio is definedtasal equity and loan loss reserve minus non-paiifog loans to total assets); (3) banks that reckstate aids, as collected by
Mediobanca (2013). The columns labelled ‘activeksaimclude banks that satisfy one of these follogviwo conditions during 2004-2013: (1) banks dfeess by BankScope
database as ‘active’ entities; (2) banks define@agkScope as ‘dissolved by merger’ but with a cage ratio equal or higher than 0 within 12 morieore the operation.

Panel A: Capital ratios by bank status and country

ETA TIER1RATIO TRCR
F&D banks Active banks F&D banks Active banks F&Bnks Active banks
Country Mean Min. —Max. Mean Min. —Max. Mean Min. —Max. Mean Min. —Max. Mean Min. —Max. Mean Min. —Max.
(dev. std.) (dev. std.) (dev. std.) (dev. std.) (dev. std.) (dev. std.)
Austria 6.559 3.107-8.339 8.690 3.189-40.489 9.782 6.07-15.3 11.760 6.6-41 13.338 10.27-18.7 15.734 9.3-48.98
(1.537) (5.393) (2.145) (6.549) (2.103) (7.419)
Belgium 4.586 2.199-11.905 5.951 1.238-10.806 12.652 10.6-15.8 14.299 9.5-16.9 15.288 11.8-19 17.750 10.1-21.6
(2.476) (2.741) (2.187) (2.655) (2.617) (3.426)
Bulgaria 13.936 7.988-18.078 14.124 8.1-18.23 16.440 12.49-23.88
(2.731) (3.208) (3.247)
Croatia 12.525 4.553-18.215 18.938 11.91-24.75 19.052 12.77-24.16
(3.616) (4.581) (3.931)
Cyprus 8.702 1.238-14.137 9.585 4.9-13.1 12.588 7.56-20
(3.032) (2.124) (3.611)
Czech Republic 8.874 6.181-12.778 12.669 8.32-15.6 15.311 10.7-21.3
(1.614) (1.941) (2.755)
Denmark 6.906 2.926-17.799 10.262 4.209-16.199 16.501 7.5-33.9 13.374 6.5-27.8 17.535 13.14-31.9 15.264 8.6-21.3
(3.218) (3.282) (6.208) (4.393) (5.185) (3.284)
Estonia 10.047 4.302-21.182 17.386 8.6-32.5 18.705 10.92-32.5
(5.781) (9.764) (7.334)
Finland 6.328 2.748-10.262 12.032 7.5-18 14.649 10.6-20.2
(1.955) (2.337) (2.160)
France 4412 2.841-5.178 7.312 1.238-24.195 11.211 7.8-13.6 10.926 6.62-22.89 13.270 11.1-16.3 12.058 7.56-22.89
(0.589) (4.953) (1.663) (2.618) (1.612) (2.714)
Germany 3.728 2.526-6.474 5.192 1.238-22.087 12.918 9.6-16.9 10.768 4,9-21.3 16.045 13.8-19.2 13.939 7.56-30.3
(2.205) (2.679) (2.919) (3.557) (1.934) (4.397)
Greece 5.643 1.238-13.433 10.480 2.807-57.120 10.394 4.9-18.5 10.758 4.9-39.8 11.346 7.56-19 10.740 7.56-13.5
(3.297) (12.151) (3.665) (7.978) (3.107) (1.587)
Hungary 8.744 2.856-18.645 9.753 4.9-17.37 13.444 7.56-19.9
(3.174) (3.806) (3.498)
Ireland 4.291 2.135-6.242 7.201 2.995-10.584 12.128 4.9-18 10.598 6.6-17.9 15.042 9.2-20.5 12.047 19.9-




(1.432) (2.572) (5.489) (3.674) (4.963) (3.089)
Italy 6.691 2.949-9.539 8.655 2.011-34.172 8.790 5.62-13.23 9.522 5.11-34.1 12.055 8-18.91 12.347 7.56-34.1
(1.590) (3.870) (1.723) (4.651) (2.214) (4.215)
Latvia 9.850 4.872-16.872 - - 15.159 11.12-17.8
(2.762) (2.296)
Lithuania 7.527 5.644-10.687 5.530 5.530-5.530 10.553 8.64-12.64
(1.760) (0) (2.005)
Luxembourg 6.560 2.150-16.951 11.681 4,9-22.38 16.334 7.56-26.37
(3.037) (4.364) (6.186)
Malta 6.997 6.313-7.950 10.812 9.9-11.86 14.381 11.5-16.51
(0.504) (0.943) (2.079)
Netherlands 3.637 2.822-4.890 10.246 1.639-36.614 14.15 13-15.3 12.786 7.4-33.6 18.5 16.8-20.2 15.141 10.5-33.6
(0.900) (7.753) (1.626) (4.695) (2.404) (4.551)
Poland 10.341 3.429-17.306 12.221 5.62-18.8 13.676 8.81-18.83
(3.506) (3.561) (2.562)
Portugal 6.509 4.427-9.240 7.392 1.915-17.968 9.841 6.6-16.2 9.778 5.45-14.2 12.145 10.1-16.2 11.768 8.95-15.2
(1.568) (3.250) (2.752) (2.065) (1.736) (1.567)
Romania 11.102 7.034-20.047 13.863 9.76-20.99 15.444 10.9-24.38
(3.007) (3.110) (3.401)
Slovakia 9.372 6.281-12.775 12.268 9.4-16.01 13.077 9.05-24.12
(1.721) (1.897) (3.304)
Slovenia 7.623 9.018 4.9-18.06 10.929 7.56-18.06
(2.909) (3.116) (2.282)
Spain 4.136 1.238-10.233 6.898 1.238-26.809 9.792 4.9-15.2 9.543 4.9-22.4 12.096 7.56-16.2 12.286 7.56-27.1
(2.044) (3.913) (2.814) (2.656) (2.208) (2.623)
Sweden 5.935 3.272-21.656 13.429 6.19-35.23 15.803 8.87-41.71
(4.333) (8.563) (8.998)
United Kingdom 5.914 3.230-15.647 5.483 1.625-17.065 12.073 7.9-15.89 11.465 6.53-20.8 16.405 12-25.3 15.899 10.5-26.1
(4.121) (2.718) (2.450) (3.135) (3.187) (3.046)
Panel B: Liquidity ratios by bank status and coyntr
NSFR2014 NSFR2010
F&D banks Active banks F&D banks Active banks
Country Mean Min. —Max. Mean Min. —Max. Mean Min. —Max. Mean Min. —Max.
(dev. std.) (dev. std.) (dev. std.) (dev. std.)
Austria 86.183 58.919-115.263 91.406 18.619-228.357 79.840 48.571-97.905 87.722 10.411-168.922
(18.592) (32.571) (18.197) (29.014)
Belgium 77.321 29.002-92.645 125.915 68.798-160.196 66.452 27.809-78.091 111.599 59.767-160.053
(27.141) (31.715) (21.634) (30.710)
Bulgaria 108.705 72.618-141.539 105.427 71.925-135.959
(17.050) (14.805)
Croatia 114.128 75.840-141.041 116.155 69.372-161.143
(20.952) (25.064)
Cyprus 112.288 79.145-167.551 122.609 77.217-354.816
(21.472) (69.916)
Czech Republic 117.308 43.648-145.859 102.730 41.061-133.919
(27.540) (22.772)
Denmark 86.819 48.533-150.165 98.227 61.258-142.234 75.116 33.951-151.370 81.185 38.415-140.643
(22.197) (20.353) (25.539) (23.027)
Estonia 81.007 31.670-137.343 94.134 31.796-214.644
(31.663) (54.656)




Finland 92.871 45 508-195.293 80.674 34.115-166.909
(26.634) (26.603)

France 78.760 55.061-92.748 84.611 28.743-202.607 61.299 39.624-76.173 80.416 18.492-283.794
(11.363) (34.137) (11.092) (45.233)

Germany 79.615 59.087-90.565 111.774 18.503-272.192 60.545 43.979-68.154 97.041 17.877-238.860
(9.059) (39.533) (6.593) (33.855)

Greece 91.477 47.226-162.611 99.363 50.855-139.307 87.632 45.168-154.651 98.128 48.015-131.130
(24.619) (21.157) (23.131) (19.993)

Hungary 88.919 39.462-130.401 84.186 38.045-124.399
(16.193) (17.591)

Ireland 60.861 17.686-101.085 81.609 60.661-101.560 55.536 13.735-93.929 73.931 53.416-89.649
(25.318) (14.709) (24.600) (12.600)

Italy 90.350 42.266-110.579 98.371 44.884-149.261 83.552 62.011-103.578 91.719 38.496-145.425
(12.726) (15.791) (9.480) (14.926)

Latvia 143.460 63.798-191.991 164.014 58.967-418.534
(37.961) (95.239)

Lithuania 94.152 85.484-102.292 86.672 65.380-96.306
(8.416) (11.748)

Luxembourg 107.806 53.969-132.283 100.417 53.214-166.784
(18.182) (27.748)

Malta 127.792 117.957-139.515 105.487 95.401-124.950
(7.604) (11.915)

Netherlands 96.842 70.498-116.743 103.306 25.833-189.942 86.001 61.529-105.061 99.990 26.701-272.130
(23.786) (35.140) (22.265) (43.164)

Poland 120528 39.091-151.903 111.466 36.517-144.716
(19.941) (19.565)

Portugal 97.212 79.829-122.924 100.169 58.799-130.118 89.258 73.573-116.709 93.964 57.995-132.916
(11.199) (15.862) (11.717) (16.809)

Romania 125.011 35.293-166.584 121.604 33.116-161.729
(24.391) (25.223)

Slovakia 135.106 106.271-170.149 127.298 89.307-178.290
(17.028) (20.853)

Slovenia 95.679 39.181-130.099 85.958 37.116-123.619
(22.396) (20.651)

Spain 94.254 36.680-136.708 99.968 46.746-138.068 88.376 53.555-141.909 94.829 55.787-242.994
(18.865) (12.987) (15.627) (17.804)

Sweden 97.451 36.763-128.628 90.116 31.452-169.759
(19.559) (25.248)

United Kingdom 86.239 55.474-106.729 92.727 58.680-147.955 76.688 53.556-131.563 80.937 49.208-161.939
(14.028) (20.014) (18.111) (24.504)




Table4. Summary statistics of the other determinants of bank F& D by bank status

This table reports summary statistics on the otle¢erminants of bank F&D for the full sample andtfee active and
F&D banks. These variables are defined in Sectién All variables are winsorised at the 1 per ag#fnéach tail. Our
sample of banks covers the 28 EU member statestibegreriod 2004-2013 and includes the 123 largédaubjected
to the EBA stress test 2014 exercise.

The columns labelled (F&D) include banks that $atene of the following three conditions during 202013: (1)
banks that changed their status from ‘active’ tthesi ‘under receivership’, ‘bankruptcy’, ‘dissotVe or ‘in
liquidation’; (2) banks defined by BankScope asatived by merger’ but with a coverage ratio smahan O within
12 months before the M&A (the coverage ratio irebel as: total equity and loan loss reserve mmus-performing
loans to total assets); (3) banks that receivetd stals, as collected by Mediobanca (2013). Thamns labelled
‘active banks’ include banks that satisfy one afsth following two conditions during 2004-2013: fBnks classified
by BankScope database as ‘active’ entities; (2kdatefined by BankScope as ‘dissolved by merget’ with a
coverage ratio equal or higher than 0 within 12 theibefore the operation.

F&D banks Active banks Full sample
Variables Mean Min. - Max. Mean Min. - Max. Mean Min. - Max.
(dev. Std.) (dev. Std.) (dev. Std.)
ROAA -0.448 -7.348-4.429 0.467 -7.348-10.630 0.019 -7.348-10.630
(1.763) (1.422) (1.523)
CIR 67.987 23.614-188.963 64.848 16.641-188.963 66.417 16.614-188.963
(24.150) (21.229) (23.498)
NPL_GL 5.354 0-18.860 2.952 0-18.860 4.153 0-18.860
(3.870) (3.361) (3.129)
DIV 32.743 -50.098-81.045 39.637 -50.098-103.639 36.190 -50.098-
(16.641) (22.461) (18.798) 103.639
SIZE 10.830 5.682-14.050 9.728 3.826-14.050 10.279 3.826-14.050
(1.941) (2.928) (1.930)
GDPC 0.034 -17.669-10.988
(2.505)
INFC 2.303 -1.706-11.950
(1.263)
HHI 0.147 0.058-0.682




Tableb. Correations

This table shows the correlation matrix for the larptory variables used in the empirical analysisrdhe sample period. See Sections 4.4 and 4.théodescription of the
explanatory variables. * indicates statisticallgraficance at the 5 per cent level.

ETA TIER1RATIO TRCR NSFR2014 NSFR2010 ROAA CIR NREL DIV SIZE GDPC INFC HHI LCR
ETA 1.0000
TIER1RATIO 0.5416* 1.0000
TRCR 0.5330* 0.9200* 1.0000
NSFR2014 0.1424* 0.1241* 0.0692* 1.0000
NSFR2010 0.0372* 0.1194* 0.1002* 0.8215* 1.0000
ROAA 0.3739* 0.1094* 0.0844* 0.1857* 0.0623* 1.0000
CIR -0.0034 -0.0047 0.0458* -0.0280 0.0864* -0.3862 1.0000
NPL_GL 0.0788 0.0076 0.0304 -0.1039* -0.0684* -@24 0.0592* 1.0000
DIV 0.2583 0.0657* 0.0575* -0.0230 -0.0227 0.2300* 0.1008* -0.0421* 1.0000
SIZE -0.4095* -0.3109* -0.2837* -0.2588* -0.1616* 0.1389* -0.1774* -0.0246 -0.1082* 1.0000
GDPC 0.0300* -0.0122 0.0055 0.1240* 0.0520* 0.2227* -0.0628* -0.1478* 0.0213 -0.0949* 1.0000
INFC 0.0312* -0.0058 -0.0042 0.0950* 0.0697* 0.0617 0.0153 0.0236 -0.0412* -0.1482* 0.2496* 1.0000
HHI 0.0656* 0.0629* 0.0945* 0.0577* 0.0550* 0.0307*  0.0135 0.0727* -0.0348* -0.1873* 0.0810* 0.0941*  .0@00
LCR 0.2810* 0.1712* 0.2056* -0.1816* 0.0431* 0.1763  0.0833* -0.0654* 0.2947* -0.0160 0.0568* -0.0111  0.0193 1.0000




Table 6. Logistic estimations results (full sample)

This table presents the results of the estimatfqooled logistic regressions on the full sampl&) @8 member states)
over the period 2004-2013. The dependent variablde failed and distress bank dummy variable (F&i2) takes
value of 1 when a bankfailed or experiences financial distress in tinegigpdt and O otherwise banks. Capital (ETA,
TIER1RATIO or TRCR) and liquidity ratios (NSFR20I1t NSFR2010) are our target variables. As explagato
variables we also include the other CAMELS covasgROAA, CIR, NPL_GL, and DIV), the control variab (SIZE,
GDPC, INFC and HHI), and the euro zone dummy véeiéb EuroZone). All explanatory variables are leddpy one
year, except D_EuroZone. The dependent variableratependent variables are defined in Section Bva#iables are
winsorized at the 1% of each tail. Year dummy Jada are also included in the model. Robust stahdarnrs are
reported in parentheses. The superscripts ***,arid * denote coefficients statistically differendrh zero at the 1%,
5%, and 10% levels, respectively, in two-tailedges

Variables

ETA and TIER1IRATIO TRCR and ETA and TIER1IRATIO TRCR and
NSFR2014 and NSFR2014 NSFR2014 NSFR2010 and NSFR2010 NSFR2010
CAPITAL (-1) -0.025 -0.029 -0.029 -0.024 -0.029 -0.030
(0.035) (0.027) (0.023) (0.035) (0.027) (0.023)
LIQUIDITY (-1) -0.006** -0.006** -0.006** -0.006** -0.006** -0.007**
(0.002) (0.003) (0.002) (0.035) (0.003) (0.002)
ROAA (-1) -0.054 -0.036 -0.017 -0.051 -0.036 -0.011
(0.087) (0.092) (0.085) (0.088) (0.093) (0.086)
CIR (-1) 0.0009 0.002 0.003 0.0006 0.002 0.002
(0.003) (0.004) (0.003) (0.003) (0.004) (0.003)
NPL_GL (-1) 0.045 0.054* 0.045* 0.047 0.056** 0.047*
(0.029) (0.029) (0.027) (0.029) (0.029) (0.027)
DIV (-1) -0.013*** -0.010*** -0.011%+* -0.013*** -0.010*** -0.011%+*
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
SIZE (-1) 0.216*** 0.158** 0.190*** 0.209*** 0.153** 0.180***
(0.047) (0.044) (0.044) (0.047) (0.045) (0.045)
GDPC (-1) -0.229%** -0.265*** -0.237*+* -0.234*** -0.268*** -0.245%+*
(0.039) (0.044) (0.042) (0.039) (0.044) (0.042)
INFC (-1) 0.003** 0.025** 0.032** 0.0008* 0.021** 0.028*
(0.001) (0.012) (0.016) (0.0004) (0.010) (0.014)
HHI (-1) -1.576* -3.187%* -2.904x+* -1.650* -3.279%* -3.044x+*
(0.876) (0.971) (0.943) (0.879) (0.974) (0.946)
D_EuroZone 0.372** 0.321 0.347* 0.391** 0.339 0.364*
(0.195) (0.207) (0.203) (0.194) (0.207) (0.203)
D_years Yes Yes Yes Yes Yes Yes
N. of obs. 1,982 1,316 1,387 1,982 1,316 1,387
Pseudo R-squared 0.2037 0.1841 0.1849 0.2041 0.1842 0.1857




Table7. Logistic estimationsresults (EBA large banks)

This table presents the results of the estimatfqooled logistic regressions on the 123 EU baridseoved by EBA in
the EU-wide stress testing 2014. The sample pési@004-2013. The dependent variable is the failed distress bank
dummy variable (F&D) that takes value of 1 wheraald failed, experiences financial distress or fails EBA stress
tests in time periotiand O otherwise banks. Capital (ETA, TIER1IRATIOT®CR) and liquidity ratios (NSFR2014 or
NSFR2010) are our target variables. As explanatariables we also include the other CAMELS covasaiROAA,
CIR, NPL_GL, and DIV), the control variables (SIZ&EDPC, INFC and HHI), and the euro zone dummy Wéeia
(D_EuroZone). All explanatory variables are lagdsdone year, except D_EuroZone. The dependenthtariand
independent variables are defined in Section 4.valiables are winsorized at the 1% of each tagarydummy
variables are also included in the model. Robwstdsrd errors are reported in parentheses. Thesaunipes ***, **,
and * denote coefficients statistically differendrh zero at the 1%, 5%, and 10% levels, respegtiveltwo-tailed
tests.

Variables ETA and TIER1RATIO and TRCR and ETA and TIER1RATIO and TRCR and
NSFR2014 NSFR2014 NSFR2014 NSFR2010 NSFR2010 NSFR2010
CAPITAL (-1) -0.232%** -0.162*** -0.076* -0.237*** -0.164*** -0.080*
(0.066) (0.061) (0.035) (0.066) (0.063) (0.040)
LIQUIDITY (-1) -0.022*+* -0.025*+* -0.025*+* -0.020*** -0.022*** -0.023**+*
(0.007) (0.008) (0.008) (0.005) (0.008) (0.007)
ROAA (-1) 0.108 -0.004 -0.028 0.119 -0.001 -0.023
(0.202) (0.200) (0.180) (0.207) (0.208) (0.187)
CIR (-1) 0.011 0.008 0.009 0.011 0.008 0.010
(0.010) (0.010) (0.012) (0.010) (0.0112) (0.011)
NPL_GL (-1) 0.149%** 0.141* 0.126** 0.149%** 0.143* 0.127**
(0.055) (0.057) (0.050) (0.055) (0.057) (0.050)
DIV (-1) 0.001 0.001 0.000 0.000 0.001 0.000
(0.012) (0.012) (0.011) (0.011) (0.012) (0.011)
SIZE (-1) 0.020 0.073 0.080 -0.002 0.056 0.064
(0.112) (0.128) (0.122) (0.113) (0.130) (0.123)
GDPC (-1) -0.165* -0.092 -0.125 -0.178** -0.106 100*
(0.087) (0.087) (0.085) (0.086) (0.086) (0.084)
INFC (-1) 0.518** 0.433** 0.425** 0.517** 0.432** 29**
(0.210) (0.200) (0.196) (0.212) (0.202) (0.200)
HHI (-1) -9.095%** -12.100*+* -12.238*** -0.653*+* -12.341 %+ -12.420***
(2.582) (3.588) (3.295) (2.653) (3.583) (3.275)
D_EuroZone 3.338*** 3.159%** 3.236*** 3.430%** 3.22%** 3.315%**
(0.580) (0.595) (0.579) (0.606) (0.613) (0.601)
D_years Yes Yes Yes Yes Yes Yes
N. of obs. 459 435 441 459 435 441

Pseudo R-squared 0.3414 0.3454 0.3321 0.3454 0.3473 0.3342




Table 8. Complementary logistic estimationsresults

This table presents the results of the estimatidrcomplementary logistic regressions over theqaefi004-2013. The
results for the full sample are reported in Pangth& results for the subsample of EBA large baakesreported in
Panel B. For the full sample the dependent varigbthe failed and distress bank dummy variable BiF&hat takes
value of 1 when a bankfailed or experiences financial distressed in tipegiodt and O otherwise banks. For the
subsample the dependent variable is the faileddésicess bank dummy variable (F&D) that takes valti@ when a
banki failed, experiences financial distress or fails BEBA stress tests in time peribdnd O otherwise banks. Capital
(ETA, TIER1RATIO or TRCR) and liquidity ratios (N&®2014 or NSFR2010) are our target variables. Asaggbory
variables we also include the other CAMELS covasdROAA, CIR, NPL_GL, and DIV), the control varieb (SIZE,
GDPC, INFC and HHI), and the euro zone dummy véeiéb EuroZone). All explanatory variables are leddpy one
year, except the dummies variables. The dependmiables and independent variables are defineceaotid® 4. All
variables are winsorized at the 1% of each tairYaummy variables are also included in the magebust standard
errors are reported in parentheses. The supesétipt**, and * denote coefficients statisticallyifferent from zero at
the 1%, 5%, and 10% levels, respectively, in twitedatests.

Panel A: Full sample

Variables ETA and TIER1RATIO and TRCR and ETA and TIER1RATIO and TRCR and
NSFR2014 NSFR2014 NSFR2014 NSFR2010 NSFR2010 NSFR2010
CAPITAL (-1) -0.036 -0.037 -0.032 -0.036 -0.037 083
(0.030) (0.025) (0.020) (0.030) (0.025) (0.020)
LIQUIDITY (-1) -0.004** -0.004* -0.005** -0.004** 0.004* -0.005**
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
ROAA (-1) 0.015 0.041 0.038 0.018 0.042 0.044
(0.062) (0.057) (0.054) (0.063) (0.057) (0.055)
CIR (-1) 0.002 0.004 0.004* 0.002 0.004 0.004
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
NPL_GL (-1) 0.031 0.030 0.029 0.032 0.032 0.030
(0.025) (0.023) (0.021) (0.025) (0.023) (0.021)
DIV (-1) -0.011*** -0.009*** -0.009*** -0.011%+* -0.009*** -0.010***
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
SIZE (-1) 0.190*** 0.144*** 0.173** 0.186*** 0.141* 0.167*+*
(0.041) (0.038) (0.037) (0.041) (0.039) (0.038)
GDPC (-1) -0.181*** -0.211%+* -0.186*** -0.185*+* 0.214%+* -0.191***
(0.029) (0.035) (0.031) (0.030) (0.035) (0.032)
INFC (-1) 0.021** 0.016** 0.016** 0.023** 0.015* @15**
(0.010) (0.008) (0.008) (0.011) (0.007) (0.007)
HHI (-1) -1.398* -2.614%* -2.343%* -1.438* -2.666%* -2.422%%*
(0.684) (0.767) (0.753) (0.686) (0.770) (0.757)
D_EuroZone 0.354** 0.274 0.311* 0.366** 0.285 0.321
(0.174) (0.178) (0.177) (0.173) (0.177) 0.177)
D_years Yes Yes Yes Yes Yes Yes

N. of obs. 1,982 1,316 1,387 1,982 1,316 1,387




Panel B: EBA large banks

Variables ETA and TlRand TRCRand ETAand TlRand TRCR and
NSFR2014 NSFR2014 NSFR2014 NSFR2010 NSFR2010 NSFR2010
CAPITAL (-1) -0.153*** -0.106** -0.037* -0.159%** -0108** -0.039*
(0.041) (0.047) (0.019) (0.042) (0.048) (0.019)
LIQUIDITY (-1) -0.014***  -0.015***  -0.016*** -0.014***  -0.015***  -0.016***
(0.004) (0.005) (0.005) (0.004) (0.005) (0.005)
ROAA (-1) 0.119 0.077 0.040 0.133 0.091 0.053
(0.090) (0.088) (0.085) (0.091) (0.089) (0.086)
CIR (-1) 0.003 0.003 0.004 0.003 0.003 0.004
(0.005) (0.005) (0.005) (0.005) (0.005) (0.005)
NPL_GL (-1) 0.108*** 0.100** 0.096** 0.107*** 0.10% 0.096**
(0.039) (0.041) (0.038) (0.039) (0.041) (0.038)
DIV (-1) -0.001 -0.001 -0.000 -0.002 -0.001 -0.001
(0.005) (0.006) (0.006) (0.005) (0.006) (0.006)
SIZE (-1) 0.055 0.085 0.081 0.032 0.067 0.060
(0.075) (0.081) (0.078) (0.076) (0.083) (0.080)
GDPC (-1) -0.114** -0.097* -0.111* -0.122** -0.107*  -0.121*
(0.053) (0.058) (0.058) (0.053) (0.058) (0.057)
INFC (-1) 0.351** 0.275** 0.277** 0.354** 0.275** @81**
(0.138) (0.133) (0.134) (0.139) (0.135) (0.137)
HHI (-1) -5.653***  -6.991**  -7.419**  .5023%* .7 138*** -7.568***
(1.827) (2.312) (2.214) (1.853) (2.313) (2.222)
D_EuroZone 2.520%** 2.370%** 2.490%** 2.591%** 2.48*** 2.563***
(0.486) (0.517) (0.509) (0.501) (0.531) (0.524)
D_year Yes Yes Yes Yes Yes Yes
N. of obs. 459 435 441 459 435 441




Table9. Logistic estimationsresultswith an alternative liquidity measure

This table presents the results of the estimatfgmooled logistic regressions on the full samplerothe period 2004-
2013 using an alternative measure of bank liquidigt loans to deposits and short-term funding (NETF). The
dependent variable is the failed and distress lolmkmy variable (F&D) that takes value of 1 whenaali failed or
experiences financial distressed in time peti@hd O otherwise banks. Capital (ETA, TIER1IRATIOTRCR) and
liquidity ratios (NL_DSTF) are our target variahless explanatory variables we also include the otBAMELS
covariates (ROAA, CIR, NPL_GL, and DIV), the contvariables (SIZE, GDPC, INFC and HHI), and the &done
dummy variable (D_EuroZone). All explanatory vatebare lagged by one year, except D_EuroZone.d€pendent
variable and independent variables are definedetti@ 4. All variables are winsorized at the 1%eath tail. Year
dummy variables are also included in the model.URblstandard errors are reported in parenthesessijerscripts
*x +* and * denote coefficients statistically flerent from zero at the 1%, 5%, and 10% levelspeetively, in two-
tailed tests.

Variables ETA TIER1RATIO TRCR
CAPITAL (-1) -0.024 -0.032 -0.028
(0.036) (0.028) (0.024)
NL_DSTF (-1) 0.0007 -0.0008 -0.0004
(0.001) (0.001) (0.001)
ROAA (-1) -0.069 -0.049 -0.036
(0.089) (0.094) (0.086)
CIR (-1) 0.001 0.002 0.003
(0.003) (0.004) (0.003)
NPL_GL (-1) 0.057** 0.063** 0.055**
(0.029) (0.030) (0.027)
DIV (-1) -0.011%* -0.009** -0.010%***
(0.003) (0.003) (0.003)
SIZE (-1) 0.24 1%+ 0.179*** 0.216***
(0.046) (0.043) (0.042)
GDPC (-1) -0.226%** -0.269%** -0.238***
(0.038) (0.044) (0.043)
INFC (-1) -0.004 -0.040 -0.045
(0.064) (0.080) (0.076)
HHI (-1) -1.632* -3.282%** -2.963***
(0.884) (0.209) (0.960)
D_EuroZone 0.401* 0.342 0.368*
(0.199) (0.209) (0.206)
D_years Yes Yes Yes
N. of obs. 1,977 1,314 1,384

Pseudo R-squared 0.2006 0.1819 0.1818




Table 10. L ogistic estimationsresultswith a proxy for Liquidity Coverage Ratio

This table presents the results of the estimatfgpooled logistic regressions on the full samplerothe period 2004-
2013 using liquid assets to deposits and short-tenmding as a proxy for Liquidity Coverage RatioQR). The
dependent variable is the failed and distress loamkmy variable (F&D) that takes value of 1 whenaald failed or
experiences financial distressed in time peti@hd O otherwise banks. Capital (ETA, TIERLIRATIOTRRCR) and
liquidity ratios (LCR and NSFR2014) are our targetiables. As explanatory variables we also incltite other
CAMELS covariates (ROAA, CIR, NPL_GL, and DIV), tleentrol variables (SIZE, GDPC, INFC and HHI), ahé
Euro Zone dummy variable (D_EuroZone). All explamgatvariables are lagged by one year, except D_Fame. The
dependent variable and independent variables dimedein Section 4. All variables are winsorizedtla 1% of each
tail. Year dummy variables are also included in thedel. Robust standard errors are reported inngdaeses. The

superscripts ***, ** and * denote coefficients 8gtically different from zero at the 1%, 5%, an@% levels,
respectively, in two-tailed tests.

Variables ETA TIER1RATIO TRCR ETA TIER1IRATIO TRCR
CAPITAL (-1) -0.029 -0.028 -0.027 -0.033 -0.022 (07474
(0.038) (0.027) (0.023) (0.038) (0.027) (0.023)
LCR (-1) -0.005 -0.001 -0.002 -0.008** -0.004 -0400
(0.003) (0.003) (0.003) (0.004) (0.004) (0.004)
NSFR2014 (-1) -0.009*** -0.009** -0.009***
(0.003) (0.004) (0.003)
ROAA (-1) -0.058 -0.053 -0.037 -0.029 -0.036 -0.013
(0.093) (0.094) (0.086) (0.093) (0.093) (0.086)
CIR (-1) 0.002 0.003 0.004 0.002 0.004 0.004
(0.004) (0.004) (0.004) (0.004) (0.004) (0.004)
NPL_GL (-1) 0.052* 0.062** 0.053* 0.040 0.051* 0.04
(0.031) (0.030) (0.027) (0.031) (0.031) (0.028)
DIV (-1) -0.01 1%+ -0.009** -0.010*** -0.012%** -0.010** -0.01 1 %**
(0.003) (0.004) (0.004) (0.003) (0.004) (0.004)
SIZE (-1) 0.262*** 0.186*** 0.224*** 0.233*** 0.166** 0.199***
(0.050) (0.046) (0.045) (0.051) (0.047) (0.046)
GDPC (-1) -0.228*** -0.266*** -0.237*** -0.228%*** 0.261*** -0.236%***
(0.038) (0.045) (0.043) (0.039) (0.045) (0.042)
INFC (-1) -0.021 -0.040 -0.048 -0.019 -0.032 -0.043
(0.064) (0.079) (0.075) (0.063) (0.078) (0.074)
HHI (-1) -1.529* -3.217%** -2.892%** -1.557* -3.241%* -2.956%**
(0.879) (0.983) (0.957) (0.883) (0.976) (0.953)
D_EuroZone 0.325* 0.318 0.337* 0.287 0.289 0.311
(0.195) (0.209) (0.204) (0.194) (0.209) (0.204)
D_year Yes Yes Yes Yes Yes Yes
N. of obs. 1,980 1,316 1,387 1,980 1,316 1,387
Pseudo R-squared 0.203 0.1817 0.1823 0.208 0.1851 .186D




Table 11. Logistic estimationsresultsin countrieswith F& D banks

This table presents the results of the estimatfopooled logistic regressions focusing only on thédJ 28 member
states that have both active and F&D banks ovepdhied 2004-2013 (Austria, Belgium, Denmark, Fer@ermany,
Greece, Ireland, Italy, Netherlands, Portugal, S@aid United Kingdom). The dependent variable & féiled and
distress bank dummy variable (F&D) that takes vaifi@ when a bank failed or experiences financial distressed in
time periodt and 0 otherwise banks. Capital (ETA, TIERLIRATIO TRCR) and liquidity ratios (NSFR2014 or
NSFR2010) are our target variables. As explanatanables we also include the other CAMELS covasatROAA,
CIR, NPL_GL, and DIV), the control variables (SIZEDPC, INFC and HHI), and the Euro Zone dummy \#eda
(D_EuroZone). All explanatory variables are lagdsdone year, except D_EuroZone. The dependenthiariand
independent variables are defined in Section 4.valiables are winsorized at the 1% of each tagarydummy
variables are also included in the model. Robwstdsrd errors are reported in parentheses. Thesaunpds ***, **,
and * denote coefficients statistically differembrh zero at the 1%, 5%, and 10% levels, respewtivaltwo-tailed
tests.

Variables ETA and TIER1RATIO and TRCR and ETA and TIER1RATIO and TRCR and
NSFR2014 NSFR2014 NSFR2014 NSFR2010 NSFR2010 NSFR2010
CAPITAL (-1) -0.026 -0.059 -0.072 -0.026 -0.059 (024¢]
(0.035) (0.027) (0.027) (0.035) (0.027) (0.027)
LIQUIDITY (-1) -0.005* -0.004* -0.004* -0.005* -0@B* -0.003*
(0.003) (0.002) (0.002) (0.003) (0.001) (0.001)
ROAA (-1) -0.093 0.002 0.017 -0.092 0.002 0.017
(0.096) (0.107) (0.102) (0.097) (0.107) (0.103)
CIR (-1) -0.005 -0.003 -0.003 -0.005 -0.003 -0.003
(0.004) (0.005) (0.005) (0.004) (0.005) (0.005)
NPL_GL (-1) 0.108*** 0.148** 0.154*** 0.110** 0.150%** 0.156**
(0.037) (0.042) (0.042) (0.037) (0.042) (0.042)
DIV (-1) -0.007* -0.002 -0.002 -0.007* -0.002 -0D0
(0.004) (0.005) (0.005) (0.004) (0.005) (0.005)
SIZE (-1) 0.167*+* 0.184*** 0.186*** 0.164** 0.185** 0.187***
(0.048) (0.045) (0.046) (0.048) (0.045) (0.045)
GDPC (-1) -0.129** -0.077 -0.055 -0.131** -0.079 .87
(0.060) (0.066) (0.067) (0.059) (0.066) (0.067)
INFC (-1) 0.452%* 0.447%* 0.478** 0.456*** 0.444** 0.476*+*
(0.136) (0.149) (0.152) (0.136) (0.148) (0.151)
HHI (-1) 4.941%+* 7.573%* 7.505*** 4.919%** 7.494%** 7.412%*
(1.556) (2.037) (2.023) (1.558) (2.021) (2.006)
D_EuroZone 0.068 0.097 0.031 0.093 0.102 0.038
(0.221) (0.249) (0.251) (0.222) (0.249) (0.252)
D_years Yes Yes Yes Yes Yes Yes
N. of obs. 1,500 1,005 1,013 1,500 1,005 1,013

Pseudo R-squared 0.2195 0.1941 0.1963 0.2194 0.1938 0.1960




Table 12. L ogistic estimations results with second and third lag

This table presents the results of the estimatfgpooled logistic regressions on the full samplerothe period 2004-
2013, including the second and the third lag of auget variables. The dependent variable is thedfand distress
bank dummy variable (F&D) that takes value of 1 whebanki failed or experiences financial distressed in time
periodt and 0 otherwise banks. Capital (ETA) and liquiddyios (NSFR2014 or NSFR2010) are our target viasab
We show only the results with the capital ratio ¥ied by ETA. However, we obtain very similar resulising
TIERL1RATIO or TRCR rather than ETA. As explanatagriables we also include the other CAMELS covasat
(ROAA, CIR, NPL_GL, and DIV), the control variabléSIZE, GDPC, INFC and HHI), and the Euro Zone dymm
variable (D_EuroZone). All explanatory variablee &agged by one year, except the dummies variablesdependent
variable and independent variables are definedeuti& 4. All variables are winsorized at the 1%eath tail. Year
dummy variables are also included in the model.uURbltandard errors are reported in parenthesessijmerscripts
** *x and * denote coefficients statistically tferent from zero at the 1%, 5%, and 10% levelspeetively, in two-
tailed tests.

Variables ETA and NSFR2014 ETA and NSFR2010
) (m ) @
CAPITAL (-2) 0.004 0.006
(0.022) (0.021)
CAPITAL (-3) 0.016 0.018
(0.019) (0.019)
LIQUIDITY (-2) -0.006*** -0.003
(0.002) (0.002)
LIQUIDITY (-3) -0.007*** -0.004
(0.002) (0.002)
ROAA (-2) -0.234** -0.249**
(0.112) (0.113)
ROAA (-3) -0.391%+* -0.408***
(0.150) (0.151)
CIR (-2) 0.001 0.001
(0.004) (0.004)
CIR (-3) -0.0005 -0.0009
(0.907) (0.004)
NPL_GL (-2) 0.031 0.035
(0.027) (0.027)
NPL_GL (-3) 0.031 0.034
(0.030) (0.029)
DIV (-2) -0.008*** -0.008**
(0.003) (0.003)
DIV (-3) -0.005** -0.005*
(0.003) (0.003)
SIZE (-2) 0.169*** 0.179***
(0.041) (0.042)
SIZE (-3) 0.139*** 0.144***
(0.041) (0.041)
GDPC (-2) -0.164*+* -0.166***
(0.037) (0.037)
GDPC (-3) -0.120*** -0.122*+*
(0.039) (0.039)
INFC (-2) -0.029 -0.029
(0.054) (0.053)
INFC (-3) -0.020 -0.019
(0.051) (0.050)
HHI (-2) 0.550 0.539
(0.904) (0.908)
HHI (-3) 1.533* 1.565*
(0.075) (0.886)
D_EuroZone 0.634*** 0.978*** 0.643*** 0.985***
(0.190) (0.205) (0.189) (0.203)
D_years Yes Yes Yes Yes
N. of obs. 1,706 1,449 1,706 1,449

Pseudo R-squared 0.1412 0.1186 0.1387 0.1165




Table 13. L ogistic estimations resultswith dummy crisis

This table presents the results of the estimatfgmooled logistic regressions on the full samplerothe period 2004-
2013. The dependent variable is the failed andedistbank dummy variable (F&D) that takes valu& wfhen a bank
failed or experiences financial distressed in tipggiodt and O otherwise banks. Capital (ETA, TIER1RATIO or
TRCR) and liquidity ratios (NSFR2014 or NSFR2010¢ aur target variables. As explanatory variables also
include the other CAMELS covariates (ROAA, CIR, NR&L, and DIV), the control variables (SIZE, GDPGIFIC
and HHI), the Euro Zone dummy variable (D_EuroZorle¢ Subprime crisis dummy variable (D_SubCrisisjl the
Sovereign Debt dummy crisis (D_SovCrisis). All exphtory variables are lagged by one year, excepttimmies
variables. The dependent variable and independegigthtes are defined in Section 5. All variables wimsorized at the
1% of each tail. Robust standard errors are regant@arentheses. The superscripts ***, ** andehdte coefficients
statistically different from zero at the 1%, 5%dai0% levels, respectively, in two-tailed tests.

Variables ETAand NSFR2014  T1R and NSFR2014 TRQRNSFR2014 ETAand NSFR2010  T1R and NSFR2010  TRERNSFR2010
CAPITAL (-1) -0.025 -0.026 -0.032 -0.025 0.027 083
(0.036) (0.027) (0.024) (0.036) (0.027) (0.024)
LIQUIDITY (-1) -0.007* -0.007* -0.007** -0.006** -0.007* -0.007%*
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
ROAA (-1) -0.112 -0.128 -0.101 -0.111 -0.128 -0.099
(0.083) (0.089) (0.081) (0.083) (0.090) (0.082)
CIR (-1) 0.001 0.002 0.003 0.000 0.002 0.002
(0.003) (0.004) (0.004) (0.003) (0.004) (0.004)
NPL_GL (-1) 0.051* 0.055* 0.042 0.053* 0.057* 0.044
(0.029) (0.029) (0.027) (0.029) (0.029) (0.027)
DIV (-1) -0.013%* -0.011%* -0.012%%* -0.013%* -0.011%* -0.012%*
(0.003) (0.004) (0.004) (0.003) (0.004) (0.004)
SIZE (-1) 0.227%% 0.172%+ 0.200%+ 0.223%+ 0.167+ 0.193%+
(0.047) (0.044) (0.044) (0.047) (0.045) (0.044)
GDPC (-1) -0.089** -0.093** -0.086** -0.091%* 0.095** -0.090%*
(0.023) (0.027) (0.026) (0.023) (0.027) (0.026)
INFC (-1) 0.142%% 0.181%+ 0.165%+ 0.146%+ 0.184** 0.170%*
(0.050) (0.058) (0.057) (0.050) (0.058) (0.057)
HHI (-1) -0.943 2,444 2267+ -0.991 -2.519%* -2.364%*
(0.832) (0.890) (0.885) (0.834) (0.893) (0.887)
D_EuroZone 0.584%+ 0.594%% 0.602%+ 0.604%+ 0.68** 0.622%+
(0.191) (0.200) (0.198) (0.190) (0.200) (0.198)
D_SubCrisis 1.338%+ 2.364%% 2.403%+ 1.318%+ 2.33% 2.379%%
(0.349) (0.615) (0.615) (0.350) (0.615) (0.615)
D_SovCrisis 2.090%+ 3.362%% 3.428%+ 2.059%* 3.B1r 3.396%*
(0.328) (0.601) (0.601) (0.330) (0.601) (0.601)
N. of obs. 1,982 1,472 1,566 1,982 1,472 1,566

Pseudo R-squared 0.1887 0.2058 0.2096 0.1887 0.2057 0.2100




Appendix

Table A.1. NSFR calculation

This table summarises the weights for each assktiapility items used to compute the last versiadrthe NSFR of
October 2014 and the previous version of Decemb&02NSFR is computed as the ratio of AvailablebBt&unding
(ASF) to Required Stable Funding (RSF). In bold lighlighted the differences between the two versiof NSFR.
We calculate NSFR using the publicly data availablBankScope.

ASF factor  BankScope Liability & Equity Items ASF factor  BankScope Liability & Equity Items
2014 2010
100% Total equity 100% Total equity
Total long-term funding Total long-term funding
95% Customer deposits savings 90% Customer deposits savings
Customer deposits term Customer deposits term
90% Customer deposits current 80% Customer deposits current
50% Other deposits and short-term borrowings 50%  hefdeposits and short-term borrowings
0% Deposits from banks 0% Deposits from banks
RSF factor  BankScope Asset Items RSF factor  BankScope Asset Items
2014 2010
0% Cash and due from banks 0% Cash and due from banks
L oans and advance to banks
5% Government Securities 5% Government Securities
50% Other securities (= Total Securites — 50% Other securities (= Total Securities —
government  securites —  at-equity government  securites —  at-equity
investments in associates) investments in associates)
L oans and advance to banks
65% Residential mortgage loans 65% Residential gage loans
85% Net loans 85% Net loans
— residential mortgage loans — residential mortgage loans
Reserve for impaired loans/NPLs Reserve for impaired loans/NPLs
Non-earning assets (=total assets — total Non-earning assets (=total assets — total
earning assets — cash and due from banks) earning assets — cash and due from banks)
Fixed assets Fixed assets
100% Other earning assets 100% Other earning assets
Insurance assets Insurance assets
Investments in property Investments in property
At-equity investments in associates At-equity investments in associates
5% Off-balance sheet items 5% Off-balance sheetsite




Table A.2. The representativeness of the sample

This table illustrates the distribution of the falimple by country and its representativeness daththe period 2004-
2013 and in 2013. We compare aggregate total assbtmks included in our sample with aggregatal ta¢sets of the
whole banking system. Column | shows the total neindd banks by country, over the sample periodu@al Il shows
the number of large banks observed by the EBAénBb-wide stress testing 2014, by country. Thedalhple covers
the 28 EU member states and includes the 123 lzagks subjected to the EBA stress test 2014 exercidorway is
part of the European Economic Area (EEA) and ab siue country is considered by EBA in its stress$ éxercise. We
do not include it in the full sample as not a EUnmber state.

Country N. of banks N. of large banks Total assets of banks in the full
2004-2013 (EBA stress test) sample / total assets of the whole
banking system (%)
2004-2013 2013
Austria 26 6 36.62 60.24
Belgium 11 5 42.01 70.13
Bulgaria 7 0 71.33 83.25
Croatia 5 0 55.90 75.06
Cyprus 5 3 43.99 83.24
Czech Republic 4 0 66.53 85.15
Denmark 25 4 36.14 57.23
Estonia 2 0 68.77 75.38
Finland 9 1 88.47 98.75
France 54 11 59.41 76.31
Germany 51 24 59.39 67.87
Greece 21 4 70.51 98.36
Hungary 9 1 55.24 76.04
Ireland 5 3 37.80 66.12
Italy 72 15 79.49 90.68
Latvia 8 1 12.95 38.48
Lithuania 3 0 32.76 -
Luxembourg 7 2 61.81 72.86
Malta 1 1 39.09 45.93
Netherlands 19 6 43.74 87.42
Norway* 1
Poland 13 6 62.23 68.13
Portugal 17 3 82.84 91.46
Romania 9 0 53.38 72.11
Slovakia 4 0 75.63 73.32
Slovenia 6 3 43.78 60.34
Spain 80 15 82.79 90.20
Sweden 12 4 64.75 65.88
United Kingdom 28 4 54.23 67.88

Total 513 56.48 73.99
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Table A.3. Variable Definitions

This table reports variable definitions. Data ugedcompute the variables based on accounting daafram
BankScope database. The macroeconomic factors (GIDBANFC) are collected bjié¢ World Economic Outlook
database of the International Monetary Fund.

Variable Definition Expected sign
Target variables:
ETA The ratio of equity to total assets. NEGATIVE
TIER1RATIO The ratio of tierl capital to risk weigll assets. NEGATIVE
TRCR The ratio of tierl and tier 2 capital to nskighted assets. NEGATIVE
NSFR2014 The ratio of available stable fundingeiguired stable funding as defined NEGATIVE
by the new final Basel Il version of October 2014.
NSFR2010 The ratio of available stable fundingeiguired stable funding as defined NEGATIVE
by the original Basel Il document of December 2010
The other determinants of bank F&D:
ROAA The ratio of net income to average total asset NEGATIVE
CIR The ratio of overheads to the sum of net irstierecome (defined as the POSITIVE
difference between gross interest & dividend incosne total interest
expense) and other operating income.
NPL_GL The ratio of non-performing loans to grosaris. POSITIVE
DIV The ratio of non-interest income to net opergtrevenue. Non-interest NEGATIVE
income is equal to the sum of net gains (losses)trading and
derivatives, net gains (losses) on other secuyrities gains (losses) on
assets at fair value through income statementinsetance income, net
fee and commissions and other operating income opetating revenue
is equal to the sum of total non-interest income et interest income.
SIZE The natural logarithm of total assets. POSH/INEGATIVE
GDPC The annual percentage change of GDP. NEGATIVE
INFC The annual percentage change of inflation. FO&
HHI The sum of the squared market share valueefim of total assets) of all POSITIVE/NEGATIVE
banks in the country.
D_EuroZone Equals 1 for banks belonging to the anea, 0 otherwise POSITIVE




