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Abstract: We investigate the impact of changes in capitat@ropean banks on their risk-
taking behavior from 1992 to 2006, a time periogtezing the Basel | capital requirements.
We specifically focus on the initial level and typeregulatory capital banks hold. First, we
assume that risk changes depend on banks' ex eguétory capital position. Second, we
consider the impact of an increase in each compooferggulatory capital on banks’ risk
changes. We find that, for highly capitalized atrdrggly undercapitalized banks, an increase
in equity positively affects risk; but an increasesubordinated debt has the opposite effect
namely for undercapitalized banks. Moderately ucaleitalized banks tend to invest in less
risky assets when their equity ratio increasesnbtitvhen they improve their capital position
by extending hybrid capital. Hybrid capital and dgudiave the same impact for banks with
low capital buffers. On the whole, our conclusiswpport the need to implement more
explicit thresholds to classify European banks atiogr to their capital ratios but also to
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1. Introduction

Bank capital regulation throughout the world ipested to play a major role to ensure
financial stability. Capital ratios have exhibitad upward trend since the beginning of the
1990s and banks have been holding higher capitaldethan imposed by the Basel |
requirements implemented in 1993. The more recgilatory frameworks known as Basel
II, implemented in Europe in 2008, and Basel llliethwill be progressively enforced by
2019, are based on 3 pillars in which capital adequatss have been further tightened. The
global financial crisis that started in 2007 chadles the effectiveness of these mandatory
capital requirements. It has lead banking regutatoreshape the entire prudential regulatory
framework. Under Basel Ill, banks have to complyhwhigher capital requirements based on
a narrower definition of regulatory capital rediet to common equity also called core Tier 1
capital. The aim is to emphasize both the quaatiiy the quality of capital that banks hold.
Ordinary (common) shares and retained earningalacebecoming the predominant form of
Tier 1 capital and hybrid capital instruments dyalg for prudential purposes will be
progressively restricted.

The theoretical literature on the impact of capieduirements on banks' risk-taking
behavior has revealed mixed results. Furlong aeeldy 1989, Keeley and Furlong 1990 and
Jeitschko and Jeung 2005 find that capital requeréemmcan reduce the total volume of risky
assets and thereby contribute to the stability e banking system. However, capital
regulation is likely to encourage banks to selettier assets to offset its negative effect on
leverage and on profitability (see Koehn and Saetonil980, Kim and Santomero 1988,
Rochet 1992, Blum 1999) or introduce indirect inoeneffects affecting the effort to screen
and monitor projects and lending behavior (see Genand Pyle 1991, Boot and Greenbaum
1993, Gianmarino et al. 1993, Besanko and Kana®@6)1 A more stringent capital rule
could therefore, under some conditions, lead tmarease in banks’ default risk. Calem and
Rob (1999) also show that because the bank’s piortfthoice depends on its ex ante
regulatory capital position, it may either decreasencrease its portfolio risk as it moves
towards compliance with a minimum capital requiremeSeveral empirical papers have
analyzed whether banks take higher or lower risknathey are forced to hold more capital

and also find contradictory results (Shrieves am@ahl[1992, Berger 1995, Jacques and Nigro

! For details on Basel Il and Basel Ill, see Baseh@ittee on Banking Supervision: “International Cergence
of Capital Standard, a Revised Framework, Compraferversion”, Bank for International Settlementane
2006, and Basel Committee on Banking Supervisi@asel Ill: A global regulatory framework for more
resilient banks and banking systems", Bank forrh@gonal Settlement, June 2011.
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1997, Aggarwal and Jacques 2001, Rime 2001, Headl @004, Van Roy 2005, Altunbas et
al. 2007).

While these papers have investigated the effeatapital regulation on bank risk
taking, other papers have shown that banks holfetsubf capital indicating that capital
standards are in general not binding (see Allen Rarl 1996, Peura and Jokivuolle 2004,
Barth et al. 2006, Berger and al. 2008). Rathem 8tactly complying with capital regulation,
banks are shown to have their own target levelsapital and risk. Depending on the extent
of their capital buffer, banks will adjust theimpital and risk taking to reach their target levels
(Milne and Whalley 2001, Ayuso et al. 2004, Lindgju2004, VanHoose 2007, Jokipii and
Milne 2008, Jokipii and Milne 2011, Stolz and Wed2011).

These two strands of the literature either focughenrisk impact of an increase in
capital or on the relationship between capital éngffi.e. the amount of capital held in excess
of regulatory requirements, and risk. As a whole guestion of how changes in capital
impact risk-taking incentives for banks that do motially comply with regulatory capital
standards remains unresolved. Furthermore, bamkasmvarious instruments such as equity,
hybrid capital, and subordinated debt to adjusir tiregulatory capital levels. Whether or not
changes in different forms of regulatory capitall &ifect risk-taking incentives differently
remains an open question. In this paper we jointpsider these two dimensions in an
empirical setting.

We first investigate if changes in capital will teto the same risk-taking behavior for
banks with different ex ante regulatory capitaiasit Our aim is to specifically focus on
initially undercapitalized banks but for compreheasess we also consider the case of banks
that hold capital buffers. We therefore differetgifive sub-samples of banks on the basis of
their capital ratios: (i) highly capitalized whemetr regulatory risk-based capital ratibQR
is above 10%; (i) adequately capitalized when rtiECR is between 8 and 10%; (ii)
undercapitalized when theifCR is strictly below the regulatory threshold of 8%by)
moderately undercapitalized when they do not nteetdtal capital requirement but comply
with the minimum 4% capital requirement on th&R1risk-based capital ratio; (v) strongly
undercapitalized when they comply with neitherhefge two requirements. In their theoretical
work, Calem and Rob (1999) show that strongly ucalaitalized banks have little to lose in
the event of insolvency and might take very higik tio meet capital requirements. But they
also show that highly capitalized banks have ingestto invest in risky assets associated
with higher expected returns. In between, adequaietl moderately undercapitalized banks

take lower risk. While previous empirical work releeady looked at the relationship between
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capital ratios and risk for banks with differentéés of capital ratios and /or capital buffers,
our aim is to further investigate the case of uodeitalized banks.

We also examine, within each of our five capitaima categories, if bank risk taking
is influenced by adjustments in the different congraa of capital defined by regulators. We
therefore disaggregate bank capital into equitytegmubordinated debt and hybrid capital,
I.e. the different components of regulatory capialbordinated debt holders are expected to
be very sensitive to individual bank risk expossirece they are the first to bear any loss in
excess of the bank’s equity. However, when banke fiistress, subordinated debt holders
might prefer riskier strategies with the expectattbat such strategies will allow them to
recover their investment. Finally, hybrid capitaégents the characteristics of both equity and
debt. Their holders might also behave differenfyom this perspective, our approach is
expected to help supervisors to better monitor bankth different regulatory capital
structures.

We work on a panel of commercial, cooperative &umaband savings banks from 17
European countries over the 1992-2006 period. Wd that banks’ risk-taking behavior
depends on the amount of regulatory capital thedjallyi hold and also on the type of capital
they choose to increase. We find that, for highdpitalized and strongly undercapitalized
banks, an increase in equity positively affectk;rlsut an increase in subordinated debt has
the opposite effect with a stronger impact for undpitalized banks. Moderately
undercapitalized banks tend to invest in less rasgets when their equity ratio increases but
not when they improve their capital position byesding hybrid capital. Hybrid capital and
equity have the same impact for banks with low tziuffers.

The paper is organized as follows. Section 2 dsssigshe hypotheses tested and
presents the econometric framework. Section 3 thescrthe data and provides some
preliminary statistics. Section 4 presents ourneaiion results. Section 5 discusses further

iIssues and reports robustness checks. Sectioncludes the paper.

2. Empirical framework

2.1 Hypotheses

Departing from the ambiguous results provided kgtang theoretical and empirical
papers our aim in this paper is to jointly analy@e dimensions of regulatory capital ratios.
First, we investigate whether the sign of the refathip between changes in capital and
changes in risk is conditional on the ex ante ra&guy capital positions of banks. Second, we

examine if the type of capital they use to adjbsirtcapitalization influences their risk-taking
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behavior. These two dimensions are important becéus current regulatory reform (Basel
[II) emphasizes the need not only to increase ahpdtios but also to consider a narrower
definition of regulatory capital, the so-called €drier 1 capital in addition to Tier 1 and Tier
2 capital. The first issue we investigate is whethe relationship between changes in capital
and changes in risk varies for banks with differemt ante regulatory capital positions.
Previous papers have considered the impact of atgpitsitions on risk taking but not the
effect of capital positions on the slope of theatiehship between capital changes and risk.
We therefore investigate if changes in capital \aifflect risk-taking differently for highly
capitalized, adequately capitalized and underclageth banks; the latter we further split into
moderately undercapitalized and strongly underabpéd banks. Severely undercapitalized
banks may take much higher risk to meet capitalirements. Such a behavior might
increase their probability of default as stressgdhe theoretical work of Calem and Rob
(1999). Because of limited liability, as shown bgdRet (1992), such banks can shift from
risk aversion to risk-loving behavior. Moderatelydercapitalized and adequately capitalized
banks are expected to adopt a prudent behaviorubecthey can either easily reach the
standards and avoid regulatory pressure (moderatetiercapitalized banks) or become
inadequately capitalized (adequately capitalizetkbp Such a behavior is consistent with the
findings of both theoretical and empirical papefslém and Rob 1999, Shrieves and Dahl
1992, Jacques and Nigro 1997, Aggarwal and Jac@0€4, Rime 2001). For highly
capitalized banks that hold large buffers, the etgmerelationship between changes in capital
and changes in risk is undetermined. Banks holthnge capital buffers might be targeting
prudent investment strategies but they also mighkbif riskier investments (secured by
important buffers), consistent with the U-shapddtienship between capital and risk taking
found by Calem and Rob (1999). This leads us to

Hypothesis 1 (H1): A change in capital is associated with differeisk-taking behavior

according to the ex ante regulatory capital posisoof the bank (highly capitalized,

adequately capitalized, undercapitalized, modeyateindercapitalized or strongly

undercapitalized).

Furthermore, we account for the possibility thahkbaisk taking could depend not
only on the amount of capital held ex ante but aacthe type of capital (equity capital,
subordinated debt and hybrid capital) used by battksadjust their capital position.
Subordinated debt holders are expected to be \rsits/e to individual bank risk exposure

since they are the first to bear losses after sloddlers without benefitting from upside risk.
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Moreover, such investors have incentives to reghigher rates of return from banks that
were providing misleading estimates of their risp@sure (Evanoff and Wall 2002). If
market discipline is effective, higher rates reqdiby such investors are expected to curb
bank incentives to take on higher risk (Flanner@0When banks are adequately or well
capitalized, subordinated debt holders prefer less/ assets. However, when banks face
severe distress, the incentives of subordinated tehlders are aligned with those of
shareholders (Gorton and Santomero 1990) and tlieprefer riskier strategies to increase
the probability of recovering their funds. Under lsucircumstances, in the absence of
regulatory prompt corrective action, troubled bamies/ ‘gamble for resurrection’ (Calem and
Rob 1999, Rochet 1992) under the pressure of ble#inebolders and subordinated debt
holders.

On the whole, for severely undercapitalized barks;hange in equity capital is
expected to positively affect risk but if markettmapants expect support or forbearance from
regulators the same result will hold for changesuhordinated debt and hybrid capital which
would behave as pure equity. At higher levels gfitedization (moderately undercapitalized
and adequately capitalized banks), an increasayrofithe three components of capital will
moderate risk, but the effect should be strongest@ibordinated debt and to a lesser extent for
hybrid capital which is a mixture of equity and tddbor banks with large capital buffers, as
argued above, the impact of an increase in cajpitgeneral is undetermined because banks
might be either following riskier or more prudetviasegies. However, subordinated debt and,
to a lesser extent hybrid capital holders are adveypected to curb potential higher risk
taking (exclusively or essentially) benefitting pugquity holders. If banks that accumulate
large buffers do so because they target higher aiskincrease in subordinated debt or, to a
lesser extent, in hybrid capital will cause a lowerease in risk than would a change in pure
equity. Furthermore, strong pressures from subatdthdebt holders could possibly lead to a
decrease in risk. If banks with important buffedept a more prudent behavior, an increase in
any of the three components of regulatory capiifiinet generate higher risk. This leads us
to

Hypothesis 2 (H2): The impact of changes in capital on bank risk tgkis different
according to the ex ante regulatory capital positiof the bank as well as the type of
capital (equity, subordinated debt, hybrid capitabed to adjust capital ratios.

Hypotheses 1 and 2 are tested using a sample op&am banks over the period 1992-
2006 by differentiating them according to theitiadilevel of regulatory capital.



2.2 Bank risk measures

We use several measures of both bank asset riskledadlt risk. To assess bank asset
risk, we need a measure that captures changeskimm@nagement of the bank in a timely
manner. We use the ratio of risk-weighted assetstil assetsRWA based on the Basel
Accord risk-based capital guidelifesis proposed by Shrieves and Dahl (1992) and used
subsequently by Jacques and Nigro (1997), AggaawdlJacques (2001), Heid et al. (2004),
Van Roy (2005) and Jokipii and Milne (2011). Thadio is a rough proxy of risk because it
merely reflects the allocation of assets amongfole weighting categories (0, 20, 50 and
100%) but not necessarily their actual riskinesswebler, using such a measure allows us to
assess the impact of capital changes on banksfoportreallocations among different
weighting categories. This measure has often beesidered as a reliable ex ante indicator of
overall risk which is positively related to actuisk (Avery and Berger, 1991).

We also use the ratio of non-performing loans tblo@ns \PL) as in Shrieves and
Dahl (1992) and Aggarwal and Jacques (2001). Nofepuring loans are computed as the
sum of overdue loans, restructured loans and etbesperforming loans. Unlike the ratio of
risk-weighted assets to total ass&BL is an ex post measure of risk, but it is also w&red
as a good predictor of future performance probl¢Berger et al. 1991NPL is used as a
complementary risk measure as it might containrmédgion on risk differences between
banks not caught bRWA We use the annual changes of our two risk meaguFRWAand
ANPL) because our aim is to assess the implicatiombanges in bank capital on changes in
risk taking.

As an additional risk indicator, we also comput8-gear rolling window standard
deviation of the return on asse®&) ROA. Because we also aim to investigate if a change i
capital affects bank default risk, we use the lggar of a 3-year rolling window Z-score

measure defined aOG_Z=In((100+ MROE) SD_ROE whereMROEis the 3-year rolling

window average return on equity aB®_ ROEs the 3-year rolling standard deviation of the
return on equity (all in percentagésh higher value o£ OG_Zimplies a lower probability of

default.

% Throughout our sample period which ranges from21@92006, the ratio of risk-weighted assets taltassets
we use is computed on a homogeneous basis. Eurtyaeds have introduced the new methods allowedrunde
Basel Il after this period.

% It could be argued that the Z-score indicator rnigé inappropriate to investigate the relationdhiween
capitalization and bank default risk because gdsitively related to the capitalization variable donstruction.
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2.3 Bank capitalization
We use the annual changes in the ratio of totalt@lapp total assetsACAP=

CAR-CAR,), following Shrieves and Dahl (1992). Total capite composed of Tier 1

capital (equity and reserves) and Tier 2 capitabgsdinated debt and hybrid capifalyo
focus on changes in each component of capital, e@rmdpose total capital into three
components, i.e. equity and reserves E@ubordinated debt (SUB) and hybrid capital
(HYB)®. This decomposition is important in light of thegoing debate on what specific type
of capital has to be considered in the regulatapjital definition. We use the annual changes
in the ratios of equity to total asse#EQ), subordinated debt to total assetS(B and
hybrid capital to total assetdHY B).

We further need to measure the level of regulatapital that banks hold at the
beginning of each period to determine if this positmatters for portfolio risk adjustments
after a change in capital. For this purpose, we thsevalue of the regulatory risk-based
capital ratio TCR measured at the end of the previous pértoctlassify banks in different
categories. The risk-based capital ratio is defim@tbtal regulatory capital [ER 1andTIER
2) divided by risk-weighted assets. We follow Aggahand Jacques (2001) and Rime (2001)
to classify banks that exhibit ACR strictly lower than 8% as undercapitalized banks
(UNDER). Banks with aTCRranging from 8 to 10% are regarded as adequasgitadized
(AD), and banks with @CRabove 10% as highly capitalizedIGH). The thresholds used to

However, the correlation between the Z-score measnd the ratio of capital to total assets is Vevy (0.125)
in our sample. Its correlation with the annual afemin capital is also insignificant (-0.045). Besa the Z-
score variable is highly skewed, we use the natagarithm of the Z-score as in Laeven and Levi2@09) and
Houston et al. (2010).

* We define the numerator as the sum of equity abgéquity and reserves), subordinated debt andidyb
capital. This definition differs from the one udegregulatory authorities. Our aim is to consider impact of a
change in capital in general and is not restritbedgulatory capital per se. We take the amoumbtad assets as
the denominator and not the amount of risk-weiglasslets. Following the previous literature we abersia
measure to capture changes in the proportion atatdp the balance sheet. Changes in the regylattio
could reflect a reallocation of assets among tHéeréint risk categories without any change in tlotual
proportion of capital in the balance sheet. Howggechange in the capital ratio could also be dribby a
change in the amount of liabilities such as a deatir increase in deposits.

® For simplicity we use the term equity to referthe sum of equity and reserves (TIER 1) in the iade of
the paper. We therefore equally consider increasd4ER 1 associated to increases in reserves eqtoty
issuance.

® Hybrid capital contains a number of capital instemis combining some characteristics of equity anes
characteristics of debt. Several elements are fopdhis hybrid capital: for example, perpetual erefice shares
carrying a cumulative fixed charge, long-term prnefd shares in Canada, titres participatifs ancegit
subordonnés a durée indéterminée in France, Gaingsse in Germany, perpetual debt instruments é th
United Kingdom and mandatory convertible debt instents in the United States.

’ Our approach is based on discrete time. At tinveetconsider the value taken BZRat time t-1 to assign a

bank in a given category. This is because we censiapital changes from t-1 to t and risk changas t-1 to t.
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classify banks are consistent with the principldsPoompt Corrective Action (PCA)
implemented in the US in 1991. We further considemore detailed breakdown of
undercapitalized banks than in previous studies.dafine as moderately undercapitalized
(UNDERMODER, banks that do not meet the total capital requaet TCR<8) but do
comply with the narrower capital ratio, i.e. thEER1risk-based capital ratidl (ER1 ratic>
4%). Banks that do not comply with these two regmuients TCR<8 andTIER1 ratio<4%)
are considered as strongly undercapitalizBNDERSTRONG)These two categories of
undercapitalized banks might react differently djuating their capital positions. Strongly
undercapitalized banks need to increase equitytatafilERY) to comply with capital
requirements whereas moderately undercapitalizedtsbaan either increase equity capital
(TIER1) or subordinated debt and hybrid capifBlHR2. Therefore the impact on bank risk
taking can be different. We consider five dummyiafsles, one for each capitalization
category : ()D_HIGH for highly capitalized banks witiCR=10; (ii)) D_AD for adequately
capitalized banks withB<TCR<10; (iii) D _UNDER for undercapitalized banks with
TCR<8; (iv) D_UNDERMODERor undercapitalized banks withCR<8 but TIER1 ratio
>4%; and (vV)D_UNDERSTRONGor undercapitalized banks withCR<8 andTIER1 ratio
<4%. A bank can be classified in different capitaian categories throughout our sample

period.

2.4. Model specification
We now present the empirical specifications usetgst Hypotheses 1 and 2:

ARisk, =ay; +a, Risk_  +a, D AD_ +a, D UNDER, +a A CAP

-1

. (1.a)
+ aACAP * D_ AD, ,+ a ACARP* D UNDER +Zal CONTRQL+¢,

it-1
j=7

® The PCA involves that banks are classified inte ohfive categories (well capitalized, adequatalpitalized,
undercapitalized, significantly undercapitalizedd asritically undercapitalized) depending on theitat risk-
based capital ratio, Tier 1 risk-based capitabradind Tier 1 leverage ratio. Because a formaleotitre action
has not been implemented in Europe we simply usdhtesholds defined by PCA in the US to classidpks
according to the level of their regulatory risk-bd<apital ratio. The minimum capital requiremenEurope is
8% as in the US, except in Germany where the mimimiCR is equal to 12.5% for newly established banks
the first three years of business. We do not hawkeal with such regulatory differences as we ddawe in our
final sample German banks that are newly estaldlighee Section 3). The Financial Services Autharitthe
United Kingdom sets additional unpublished capiégjuirements called “trigger” and “higher targedtios for
each bank; the FSA considers that the basic 8%ategy minimum capital requirement is only apprepeifor a
well-diversified bank. This implies that some bahlave to comply with a higher capital ratio. Howe\as this
information is not publicly available, we use theare thresholds of 8% and 10% for UK banks. We ttesst
robustness of our results by using other thresh@lgls Section 5 on robustness checks).



ARisk, = a,; +a, Risk ,+a, D AD_ +a, D. UNDERMODER +a A CAP

-1

1 (1.b)
+a,ACAP * D_ AD,_,+ a ACAP* D UNDERMODER, +» a, CONTRQEke,

i=7

ARisk = ay;

+a, Risk ,+a, D. AD  +a, D UNDERSTRONG +a A CAP

-1
1 (1.c)
+ a’sACAFi”t *D_ A[l)H+ a’6A CAE’* D UNDERSTROI\i{tGI + a CONTRIOLQ‘

i=7

We use specification (1.a) to test Hypothesis 1 #hahange in capital is associated
with different risk-taking behaviors according teetex ante regulatory capital positions of
banks. We further use two alternative specificatig¢h$) and (1.c), to examine if the sign of
the relationship for undercapitalized banks depesdsvhether they are undercapitalized in
terms of both the total risk-based capital ratio HredTIER1 risk-based capital ratio (strongly
undercapitalizedD_UNDERSTRONor only in terms of the total risk-based capitatio
(moderately undercapitalized, UNDERMODER

For the dependent variablARISK), we use alternative measures of risk changes
(annual change in the ratio of risk-weighted astetstal assetdRWA and annual change in
the ratio of non-performing loans to net loafdPL), the 3-year rolling window standard
deviation of the return on ass&® ROA and a measure of default risk (the 3-year rolling
window Z-scoreLOG_Z), as previously defined in Section 2.2Ve consider a dynamic
adjustment by including the one year lagged values&fvariables (in level) as our measures
of risk could exhibit time dependendRISK.,). We expect a negative sign for the coefficient
of this variable4CAP stands for the annual change in the ratio of wdgital to total assefs
We first consider in specification (1.a) three gatges of banks according to the level of their
regulatory capital at-1: highly capitalized D_HIGH), adequately capitalized(AD) and
undercapitalized d_ UNDER. We remove, however, the dummy variablz HIGH
representing highly capitalized banks to avoid siadgty. Highly capitalized banks are
therefore the reference banks upon which we badecampare the coefficient estimates of

our vector of capitalization variables. To meastne impact of changes in capital on risk

° Two of our measure§D_ROAand LOG_Z are computed using a 3-year rolling window makiingt order
differencing problematic. We do not therefore cdesithe annual changes for these variables. Howesxealso
perform our estimations using the changes in thiagables as robustness checks.

' Because the change in risk might only be observaiile a lag, for robustness, we also consider #ugéd

value of the change in the capital ratio.
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changes conditional on the level of regulatory piwe interacttCAP with the dummy

variablesD_AD andD_UNDER a, captures the relationship between changes inatapid
changes in risk for highly capitalized banks, and o, indicate whether adequately and
undercapitalized banks behave differently than Rigtapitalized banks o, and/or o
significant) or not ¢, and/or a, not significant) respectively. In our investigatiome also

test the significance of the sum of the coefficteassociated to changes in capital and the

appropriate interaction terno(+o, and a,+a,) to focus more closely on the relationship

between changes in capital and changes in risleéoh category of banks. As discussed
above, we expect either a positive or negative liettveen capital changes and risk changes
for highly capitalized banks. The net impact onirtliefault probability will depend on the
extent of the change in risk relatively to thatcapital. Adequately capitalized banks are
expected to adopt a prudent behavior but the sigth@frelationship between changes in
capital and changes in risk is ambiguous for urajstalized banks. Banks that are
moderately undercapitalized at the beginning of peeiod might reduce risk to avoid
supervisory as well as market sanctions. On ther dthed, strongly undercapitalized banks
might be tempted to take higher risk. Such behawigiht increase their default probability.

Hypothesis 2, which focuses on the impact on rfsk change in a specific component
of capital (equity or subordinated debt or hybrapital), is tested using a desaggregated
version of specifications (1.a), (1.b) and (1.cjad®ws:

ARisk, = f,; + B Risk , + 5, D AR, + £, D_ UNDER

-1

+ BAEQ, + BAEQ * D_ AD_,+ BAEQ* D UNDER, (2.a)
+ BASUB, +BASUB* D AD, + BA SUB* D UNDER

Tt—-1

+ B, AHYB, +BAHYB* D AD_ + S,A HYB* D UNDER

-1

17
+ > BCONTROL, +¢,

j=13
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ARisk, = S, + A Risk , + B, D_ AD  + 3, D. UNDERMODER,
+ BAEQ, + BAEQ,* D_ AD, ,+ BAEQ* D UNDERMODER, (2.b)
+ BASUB, +BASUB* D AD  + BA SUB* D UNDERMODER

+ B AHYB, +BAHYB * D AD , + B, AHYB, * D_ UNDERMODER,

17
+ > BCONTROL +¢,

j=13

ARisk, = 3, + B, Risk , + 5, D_ AD , + B, D_ UNDERSTRONG

+ BAEQ +BAEQ * D_ AD _,+ SAEQ* D UNDERSTRONG (2.c)

+ BASUB, +BASUB* D AD  + BA SUB* D UNDERSTRONG
+ BAHYB, +BAHYB * D AD_, + B,AHYB * D_ UNDERSTRONG,

17
+ > BCONTROL +¢,

j=13

We decompose the ratio of total capital to totsess CAP) into three components:
equity to total asset€£(Q), subordinated debt to total ass€@&JB and hybrid capital to total
assetsHYB). We consider the annual changes in these comm i, ASUB,4AHYB) to
estimate the impact of a change in each componenisih. Because subordinated debt
holders are the first to bear losses after shatdenslwithout benefiting from possible higher
returns, we expect that highly and adequately abp#td banks will take lower risk when
facing positive changes in the ratio of subordidatdebt. However, the interests of
subordinated debt holders can be aligned with thadsehareholders when a bank faces
distress; in that case, they might support a nis€imtegy. Because hybrid capital presents
both the characteristics of equity and debt, thmeeted sign is similar to that of subordinated
debt when banks are poorly capitalized but ambigwahen they are well capitalized.

We introduce a set of control variables in all specifications. We control for bank
size measured as the natural logarithm of totadtasSIZE). Large banks are expected to
better diversify and manage risk. However, largekacould also benefit from safety net and
too-big-to-fail policies (systemic risk concernsi)daincrease the riskiness of their assets. The
growth rate of gross domestic product in each agu@EDP) is also introduced in our

regressions to account for changes in the macreaccrenvironment. This variable captures

" Note that the sum of the coefficients4E#Q, 4SUBandAHYB (B + -+ B0 in specifications (2) equals, for a
given sample, the coefficient associated w@AP (o,) in specifications (1). It is therefore possildefind the
results of specifications (1) using specificatig@s However, to facilitate the interpretation betresults, we
present the results obtained for both specificatidn and (2).
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the differences in the macroeconomic conditionshef European countries included in our
sample. While good macroeconomic conditions areebtgal to reduce banks’ non-performing
loans, banks might also be taking more risk dutirgboom period. Therefore, the impact of
GDP on bank risk changes is ambiguous. In addition,aseount for bank efficiency by
considering the cost-to-income ratio defined asr#ét® of total costs to total income before
provisions and taxe€EfF). Less efficient firms may be tempted to take oghkr risk to
offset the lost returns incurred by a more stringeapital regulation. However, regulators
may allow more room for leverage for efficient fewith better management (Altunbas et al.
2007). Finally, dummy variables are included to owointfor bank type (commercial,
cooperative & mutual or savings banks) and we dansndividual and time fixed effects.

3. Data description and statistical analysis

Our sample covers banks from 17 European counfroes 1992 to 2006, a period
which covers the Basel | regulatory environmentdk®oratio). 16 of these countries are
members of the European Union (Austria, Belgiumnmark, Finland, France, Germany,
Greece, Ireland, Italy, Luxembourg, Netherlandsiviy, Portugal, Spain, Sweden, United
Kingdom) to which we add Switzerland. The first yearresponds to the adoption of the
Basel | capital requirement accord which came gffect in January 1993. Since risk and
capital measures are first differenced, 1992 ituged in our sample. After 2006 banks have
to comply with a different method to compute thask-weighted assets under Basel Il
(McDonough ratio). We consider commercial, mutuat&operative and savings banks, as
they all play an important role in the European Kiagn context while having different
ownership structures. European commercial bankgoarestock companies whereas mutual
& cooperative banks are owned by their memberstgousrs). Savings banks are generally
held by stakeholders such as employees and logabanal authorities. These three types of
banks have to comply with the same capital requerégsn Raising capital is traditionally
considered as more difficult for cooperative & maltbanks. However, the development of a
wide range of tools and mechanisms has facilitategital issues on financial markets
(nonvoting shares, debt instruments and hybridriezs).

The data are taken from BankScope Fitch IBCA, wipobvides annual accounting
data for 6304 commercial, cooperative & mutual aastings European banks during this
period. We use the World Bank database to colleot macroeconomic data. Because

BankScope CDs only report data for the last 8 yamesuse three BankScope CDs to gather
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data for our period of study (September 2000, Falyr2006 and June 2008). We consider
consolidated data but also use unconsolidatedvda¢ésm consolidated balance sheets are not
available. All the banks in our sample publish tlainual financial statements at the end of
the calendar year. For accuracy, we only retain $gmividing information for at least five
consecutive years of time series observations agstiemate a dynamic panel data model
including dependent and explanatory variables rist forder differences (annual chandes)
Out of the initial 6304 banks, we are left with 14&ommercial, mutual & cooperative and
savings European banks after data cleaning andsimgpadata availability for risk-based
capital ratios (596 commercial banks, 574 mutuatdbperative banks and 281 savings
banks, see Table Al in appendix for a breakdowmduntry®). We end up with a smaller
sample of 1142 banks when we require information@mperforming loans.

On average, our sample covers 64% of the totatsassported in Bankscope in 2006
but is relatively smaller for some countries sustbanmark, Germany, Ireland, Luxembourg,
Norway and the United Kingdom (see Table Al in dippendix). We check that the major
European commercial and savings banks are includedr sample. Our sample is dominated
by Italian and French banks (respectively 677 a®).2Both countries, along with Germany,
have the banking systems with the largest numbebaoks in Europe. Table 1 presents
descriptive statistics for both our sample of 1#ahks and the largest sample of 6304 banks
available in BankScope Fitch IBCA.

Tables 1, 2 and 3 provide some general statisticzuo sample as well as a correlation
matrix for our variables of interest. During ourngde period, 1384 banks are highly
capitalized and 431 banks are adequately capithiberesponding to respectively a total of
8851 and 1199 observations (see Tables 1 and ABeirappendix). A smaller number of
banks are, at some stage, undercapitalized (101skfankl78 observations). Among these
undercapitalized banks, 33 are strongly underdageth (i.e. undercapitalized in terms of

bothTCRandTIER 1risk-based capital ratios) and 57 are moderatetiergapitalized (i.e. in

12 We check if this restriction leads us to exclu@eks that are classified as “in bankruptcy” or lfiuidation”

or “dissolved” or “dissolved for mergers” by Bankfpe over our period of analysis. Out of the 73 Isathlat are
classified as “in bankruptcy” or “in liquidationl1 are present in our final sample. Our sampleughes 311
banks that were dissolved out of the 1744 listed®agkScope. 1422 banks are not included in out §ample
because BankScope does not report information e tbotal risk-based capital ratio and their riskighted
assets.

13 As BankScope provides few information on totaliedpatio and risk-weighted assets for German bamle
end up with only 27 banks for this country. All seeGerman banks have been established before 4888e
capital requirement required by the regulator omer period of analysis is 8% (and not 12.5% aité for
new established banks).
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terms of TCRonly) corresponding respectively to 44 and 99 observsitioMany commercial
banks are categorized as undercapitalized comgaredoperative & mutual and savings
banks (see Table A3 in the appendix). Among ung&a&ed banks, around 60 % are
undercapitalized during 1 year only, 20% duringe2rng and 13% during 3 years (see Table
A2 in the appendix). The same proportions hold duwderately undercapitalized banks
whereas strongly undercapitalized mostly experienggh a situation during only 1 year. A
closer look at our data shows that among the uagéetized banks, around 30% remain
undercapitalized during several consecutive years.

We further observe that, on average, undercapethlizanks exhibit significantly
higher risk NPL, SD_ROAand LOG_2), lower profitability ROA and ROE and a higher
cost to income ratioHFF) than highly and adequately capitalized banks {s#ges 1 and
2)". Strongly undercapitalized banks are the smalteserms of total assets. These banks
also exhibit a relatively higher ratio of equity timal assets than adequately capitalized and
moderately undercapitalized banks. As the totak-bbssed capital ratio of strongly
undercapitalized banks is very low (below 2.50% awerage), such banks seem to suffer
more from their asset quality (high level of riskeighted assets) than from lower
capitalization than other banks.

We note (Table A4) that, on average for Europeanngeruial and savings banks, the
total risk-based capital ratio and the Tier 1 ratioreased from 1992 to 1996, when they
reached a peak. A similar trend can be observeddoperative banks but until 1999. The
implementation of the Basel | accord in 1992 leédmoimportant increase in capital ratios of
European banks during a transitory period of 4 yedrs.

Insert Tables 1, 2 artieBe

4. Estimation results

We could potentially encounter endogeneity issnesur regressions; we therefore
test for the presence of an endogeneity bias ieshiemated equations using the Hausman test.
For specification (1), endogeneity is presumabpra@blem for the two variables representing
changes in capitaCAP) and the level of efficiendy (EFF). We use as instruments the

14 Among the 11 banks listed as “in bankruptcy” ar liquidation” by BankScope in our sample, only dnk
appears as undercapitalized (and more precisetyrasgly undercapitalized); similarly, among thel 3lanks
listed as “dissolved”, 28 are undercapitalizedwbfch 9 are strongly undercapitalized).

> Mean tests are available from the authors on tque
16 Efficiency could be affected by changes in bardk.rilf a manager is not very good at assessing and
monitoring loans, she/he will presumably not readtigh level of operating efficiency. Moreover,ank which
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lagged value (in level) of the capital ratAP.; for ACAP; and the lagged value in first
differencedEFF., for EFF*". Table 4 shows that we have endogeneityfl6AP for the risk
measuresiRWAandSD_ROAwhereas we only have endogeneity E¢tF with ARWA We
run the same tests for the different componentsapital based on specification (2) and find
that only the variable measuring changes in equiBQ) is endogenous for the measures of
risk ARWA SD_ROAandLOG_Z(see Table 5).

To deal with endogeneity, we can either use 2SLIS33& the generalized method of
moments (GMM) procedure. The first approach is usadost of the previous studies which
analyze the effectiveness of capital adequacy atignls and the relationship between an
increase in bank capital and risk (Shrieves and D892; Jacques and Nigro 1997; Aggarwal
and Jacques 2001; Rime 2001; Altunbas et al. 208@yvever, GMM estimators provide
more efficient estimators in the presence of irdlial specific heteroscedascticity, as it is the
case with our data. Moreover, in our framework, 8Sir 3SLS estimations would not be
tractable for specification (2) where simultaneegsiations need to be estimated A&RISK,
AEQ, ASUB and 4HYB. We therefore opt for the GMM procedure but weoalse a
simultaneous equations approach for specificatigra¢ a robustness check (see section 5).
We use the estimator of Arrelano and Bover (1995¢dnsidering lagged values (in level) of
the capital raticCAP.; and the equity rati&Q.; as instruments for, respectively, the variables
ACAP; and4EQ, the lagged value in first differenedEFF.; for the efficiency variabl&FF;
and for the risk variables which are introducedhe@ model with a one-year lag, we use the
two-year-lagged values as instruments. For robasinee also use the first difference lagged
value of capital and equity as instruments.

Insert Tables 4 and 5 here
Changes in capital and risk for banks with differamtial regulatory capital positions

The estimation results regarding Hypothesis 1 (fipations (1a-c)) are presented in

Tables 6a-b for our three different measures aftassk and for our measure of default risk;

wants to maximize its long-run performance can cedhe funds devoted to underwriting and monitotaams.
Such a behavior will boost efficiency in the shant but will also increase bank risk. See Bergel BaYoung
(1997) for more details.

" We first regress, using OLS, each presumably esmimgs variable on the instrumental variables aselt af
exogenous variables not suspected to be endogefi@esthen obtain the fitted valuestGAP_FIT and
EFF_FIT) and the residualsiCAP_RESandEFF_RE$ for the two variables suspected to be endogetimais
we substitute foUCAP and EFF in specification (1). We then obtain the resultssgnted in Table 4. An
endogeneity problem potentially existsfiEAP_RESand/orEFF_RESaresignificantly different from zero. We
finally run a join test to confirm that we haveemdogeneity problem.
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similarly, the results for specifications (2a-ceagiven in Tables 7a-b. As we remove the
dummy variableD_HIGH, highly capitalized banks are the baseline ban&scempare the
coefficient estimates for the other capitalizatioategories with. For each category
(adequately capitalized, undercapitalized, modbratandercapitalized and strongly
undercapitalized), we test for hypothesis 1 (speatibns (1a-c)), the significance of the sum
of the coefficients associated with changes intehpnd the appropriate interaction term. For
hypothesis 2 (specifications (2a-c)), we also tlestsignificance of the sum of the coefficients
associated with changes in equity, subordinated aeth hybrid capital and the appropriate
interaction term.

The results are consistent with hypothesis 1 tiaek ante regulatory capital positions
of banks influence their risk-taking behavior difetly when they adjust their capital (see
Tables 6a-b). For highly capitalized banks, we fngositive relationship between changes in

capital and changes in asset and loan rlRWA ANPL and SD_ROA. Indeed, a, is

significant and positive. These results indicatat thighly capitalized banks invest in riskier
assets when they increase their capital ratio. & fend that such a behavior increases their
default probability (OG_2 indicating that the increase in asset risk mbwantoffsets the
reduction in default risk attributable to highepttalization. Regarding adequately capitalized
banks, we find that they do not behave differetitbn highly capitalized banks with regards to
risk-weighted assets and non-performing lgdng the magnitude of the impact of changes in
capital on changes in risk is generally lower fdeguately capitalized ban®s Moreover,
changes in capital do not significantly impact sitendard deviation of the return on assets and
the default risk of adequately capitalized bankslidating that these banks adopt a more

prudent behavior than highly capitalized banks.

For undercapitalized banks (equation (1.a), we &msignificant negative relationship
between changes in capital and changes in asketUnglercapitalized banks seem to adopt a
prudent behavior when they improve their capitaindards to catch up with regulatory
requirements. Such banks might want to avoid régufaand/or market sanctions when
rebuilding their capital ratio. However, when waetlier separate undercapitalized banks into
two sub-categories, we note that the reductionisk only holds for banks that are simply
undercapitalized in terms of the total risk-basedpital ratio, i.e. for moderately
undercapitalized banks (equation (1.b)). The ogpasisult holds for institutions that neither

meet theTCR nor theTIER 1requirement (equation (1.c)). For such stronglyeuaapitalized

18 \Wald tests are available on request.
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banks, we highlight the same behavior as highlytahped banks as regards #A&WA and
ANPL, i.e. a positive relationship between changesapital and changes in the risk-weighted
assets ratio and in loan risk. These banks, wexttbit a very low mean value GiCR and
TIER 1 respectively of 2.48 and 1.59% (see Table 1) trighsuffering from the persistence
of negative outcomes from past investments in ppality projects. They might also be
aiming for a higher expected return on equity ballogating their asset portfolio and by
selecting riskier and more profitable assets. Thesgtutions seem to be less prudent than
banks which are simply undercapitalized in term3©Rand which are close to the minimum
regulatory requirement since the mean valu€@Rfor such institutions is equal to 7.10% (see
Table 1). However, these results have to be coresddeith caution since, in our sample, the
number of strongly undercapitalized banks is reédyi low (33 banks for a total of 44
observations). We also find that a change in chgitassociated with a higher default risk for
strongly undercapitalized banks. Therefore, siyilew highly capitalized banks, the increase
in asset risk for such banks more than offsetgdlaction in default risk initially driven by a

higher capitalization. The net impact is a highefiadIt probability.

Insert Tables 6a-b here

Changes in different components of capital and, fiskbanks with different initial regulatory
capital positions

We further decompose bank total capital into ggqusubordinated debt and hybrid
capital and we measure the impact of a change éh eamponent of capital on changes in
bank risk to test hypothesis 2. Tables 7a-b giveeitenation results and show that both the
type of capital used by a bank and its capitaltmosimpacts its risk-taking behavior, which is
consistent with Hypothesis 2. We find a positivetienship between changes in the equity
ratio EQ) and changes in the risk-weighted assets rafiWA for adequately (1% level)
and highly capitalized banks (10% level). However,significant link is found for these two
categories of banks between changes in equityl@dtandard deviation of ROEGD_ROA)
Our results also show that a change in the egatty mplies an increase in the probability of
default COG_2), but only for highly capitalized banks. Conveysealnd consistently with our
previous results, we also find a negative and Bagnit relationship between changes in equity
and changes in the risk-weighted assets ratRWA for undercapitalized banks. We still
observe the same differences for our two groupsdercapitalized banks. Our results show a

negative relationship between changes in the eqaiip and changes in the ratio of risk-
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weighted assets to total assets for moderately raapgalized banks. However, strongly
undercapitalized banks do not behave differentymfrhighly capitalized banks. Strongly
undercapitalized banks have little to lose in then¢ of insolvency and seem to take higher
risk to meet capital requirements by investingiskier assets to increase their expected return,
resulting in a higher standard deviation of RQ&D_ROA) Similarly to highly capitalized
banks, this reallocation towards riskier assetsregmes the default risk of strongly
undercapitalized banks whereas we do not find mifgignt impact of a change in the equity
ratio on default risk for the more prudent moddyatedercapitalized banks.

Our results further highlight a significant positikedationship between a change in the
ratio of subordinated debtt$UB)and a change in the risk-weighted assets ratdNA)for
any initial level of bank capitalization, but wesalobserve a negative link with the standard
deviation of the return on asse®) ROA, with a larger magnitude for undercapitalizedksan
and patrticularly for strongly undercapitalized banks the whole, market discipline exerted
by subordinated debt holders seems to curb incentovadopt riskier strategies, especially for
strongly undercapitalized banks.

Regarding changes in the ratio of hybrid capitdYB), there is no significant impact
for highly capitalized banks whereas we find a fesirelationship with the risk-weighted
assets ratioARWA)for adequately (10% level) and undercapitalizedksa(1% level). No
significant link is found with the standard dewwsti of ROA (SD_ROA)and default risk
(LOG_2. Nevertheless, at low levels of capital buffer, ghrapital appears to impact bank
asset reallocatiomiRWA)as pure equity.

For the control variables, the cost to income réEBF) is positively linked to changes
in the ratio of non-performing loans and to thendtad deviation of the return on assets
(ANPL, SD_ROA(Table 6a). This result suggests that higher es@e are not successful in
reducing the importance of non-performing loans asskt risk in general. The effect of bank
size on changes in riskiINPL and SD_ROA is positive suggesting that larger banks might
hold riskier portfolios which leads to an increasedefault risk (Table 6a and 6b). As
expected, better economic conditions contributlweer the amount of non-performing loans
in bank balance sheets. Furthermore, the growth oatgross domestic product exerts a
positive and significant effect on changes in tagor of risk-weighted assets to total assets
suggesting that, during booms, banks tend to foocuassets with higher risk coefficients such
as corporate loans. The coefficients of the dumarjables which differentiate adequately and
undercapitalized banks are always negative wheg #Hre significant; these findings are
consistent with those of Shrieves and Dahl (199#)&ggarwal and Jacques (2001).
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Overall, we find that banks’ risk-taking behavidepends on both the amount of
regulatory capital they hold and on the type ofitedghey use to adjust their position. An
increase in equity is positively associated withrammease in the risk-weighted asset ratio and
default risk for highly and adequately capitaliziedt also for strongly undercapitalized
banks. But the opposite link is found for moderatehdercapitalized banks. Although it
positively affects the portion of risky assets higydbanks /RWA) an increase in the ratio of
subordinated debt reduces risk takin§D( ROA regardless of their initial level of
capitalization. An increase in the ratio of hybmapital only affects the riskiness of
adequately and undercapitalized banks. For sucksbaybrid capital contributes to increase
the share of risky assetdRWA) This finding is consistent with Basel llI's focas a

narrower definition of regulatory capital separgtitybrid capital from bank core capital.

Insert Tables 7a-b here

5. Deeper investigation and robustness checks

In order to further examine issues related toitifieence of capital changes on the

risk-taking behavior of banks, we carry out a deépeestigation of our sampfe

Isolating the impact of increases and decreasespital ratios

We consider in our regressions both positive aedative capital changes. To go
deeper in our investigation, we estimate speciboagt (1a-c) on two separate samples,
including respectively positive and negative chanie capited”. We are more concerned
about increases in capital than decreases in tanitee we focus on changes in risk when
banks are forced to improve their capital ratiosnely undercapitalized banks. Around 40%
of capital changes in our sample are positive cearfmpcrease in capital). The results of the
estimations on the whole sample (including bothreases and decreases in capital) are
consistent with those of the sample restrictedntmreases in capital which is the sample

consistent with our investigation (see Tables A8 A6 in Appendix).

19 Some of the estimation results discussed in #itian are not presented in the paper but areablaifrom
the authors on request.

2 We are not able to run our specifications (2a-¢)em we differentiate positive and negative equity,
subordinated debt and hybrid capital changes disckoof sufficient observations.
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Ownership type

We consider in our sample three types of bankis different ownership. Shareholder
wealth maximization is the traditional objective @aimmercial banks. However, mutual &
cooperative banks are owned by their customers raigit thus put their interests first
(O’Hara 1981, Altunbas et al. 2001). Savings banksthe other hand, are generally held by
stakeholders such as employees and local or rdgauthorities and aim to boost savings,
develop the local economy and support social wdBar@ener et al. 1997). These
characteristics may lead to different businesstegras regarding bank lending and
investment, which can result in differences in padility and risk (Goddard et al. 2007,
lannotta et al. 2007). Moreover, mutual & coopeetand savings banks might experience
difficulties in raising as much capital as they wblike. We therefore run our econometric
specifications on each type of banks separately.ntimber of observations for moderately
and strongly undercapitalized banks does not allmmo run regressions (1.b) and (1.c)
separately for the three types of banks (commentiatual & cooperative and savings banks)
The main results presented in Section 4 hold famroercial banks. For cooperative & mutual
banks we find no significant relationship betwebarges in capital and changes in the risk-
weighted assets ratiddRWA) but we find a positive relationship between cleani capital
and changes in the other measures of risk takiftgPL and SD_ROA for highly and
adequately capitalized banks. For savings bankdjaage in capital positively affects the
portion of risky assets in total assetfR{VA)but not the standard deviation of ROA and

changes in nonperforming loans.

Market discipline

It could be argued that banks that are closelyitamd by market participants might
behave differently than institutions heavily retimm explicitly or implicitly insured deposits
and that do not issue large amounts of market d&bttherefore run our regressions on two
sub-samples. The first sub-sample includes bantsawiatio of deposits to total assets below
the sample median (54.95%). The second sub-sampésiricted to banks that are strongly
reliant on deposits i.e. institutions with a ratibdeposits to total assets above the median.
Highly and adequately capitalized banks that alaively more reliant on market debt do not
behave differently than banks that are more depende deposits (see Tables A7a-b and
A8a-b). We also observe that strongly undercapgdlibanks adopt riskier behavior even
when they are more reliant on market debt. But maidey undercapitalized banks behave

differently when their liability structure is diffent. Our results show a negative relationship
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between changes in capital and changes in risktntmterately undercapitalized banks that are
relatively more reliant on market debt. Conversalg, find that moderately undercapitalized
banks that are more deposit-oriented do not beddferently than highly capitalized banks.
For such banks that are presumed to be less closehitored by uninsured market debt
holders, our findings highlight that an increasecapital positively affects risk, similarly to
strongly undercapitalized banks. Market discipliseherefore only effective to temper risk-
taking behavior, following changes in capital, fooderately undercapitalized banks, but not

for strongly undercapitalized banks or well cajtadl and adequately capitalized banks.

Reaction in terms of risk the following year

Because a bank’s reaction, in terms of risk takingan increase in its capital ratio
might only be observable with a lag, we also runregressions by considering the one year
lagged values in capital changes. We find a sigauiii relationship between changes in capital
and changes in risk only when the dependent varisblhe change in non-performing loans
(ANPL). No significance is found regarding the link betwwex change in capital and the other
measures of riskiRWA, SD_ROAQr the link between a change in capital and defask
(LOG_Z) Presumably, a contemporaneous increase in nisikerdby an increase in capital, is
expected to affect the extent of non-performinghd@ the longer run which is consistent
with our results. But our findings also show thatts an increase in risk has no impact on the
future level of a bank’s risk weighted assets,iteasset portfolio allocation, or on its future

default risk.

Robustness checks

Several robustness checks are also performed, Wesestimate specification (1.a) by
using a simultaneous equations approach4i®WA and SD_ROAfor which we identified
endogeneity issuésWe introduce the same set of control variablesl ineequation (1.a)
with, in addition, the return on asseRBJA. We use the two stage least square method by
using instruments to tackle endogeneity issues. r@ain results are unaltered (see Tables
A9a-b in Appendix) Second, we include the annual changes in theweghted assets to
total assetglRWAIn specifications wherdNPL is the dependent variable, as in Shrieves and
Dahl (1992). Third, we use another threshold tesifg highly and adequately capitalized
banks. We define banks withT&CR ranging from 8 to 12% as adequately capitalized, a

2L We are not able to run our specifications (1b-bemwwe use simultaneous equations due to an inuffi
number of observations.

22



banks with aTCR above 12% as highly capitalized. Our results atésoain unchanged for
both specifications (1.a-c) and (2.a-c). Furtheendo be consistent with the other risk
proxies we use, we run our regressions using thegds in the standard deviationRDA
and the Z-score instead of their levels. Again, foudings are unaltered. Finally, to check for
stability, we also carry out estimations on two-paiods, 1992-1998 and 1999-2006. Table
A4 in the appendix shows that, on the whole for owrtial, cooperative and savings banks,
capital ratios exhibit an upward trend until 199®8| aemain relatively stable after this period.
We can assume that after their implementation mudey 1993, capital rules were initially
binding for at least some banks that were catclupgwith the new standards. Our main
results are stronger for the second sub-period 2888-in which increases in capital ratios
are presumably not influenced by the implementationew regulatory standards. Regarding
the earlier sub-period 1992-1998, we find a positelationship between changes in capital
and changes in nonperforming loans for highly ashelaately capitalized banks whereas this
relationship is negative for undercapitalized banks

6. Summary and Conclusion

The purpose of this paper is to investigate whethe impact of changes in capital on
bank risk taking is conditional on the ex ante ratprly capital positions of banks and on the
type of capital they use to adjust their capitadipons. We distinguish different categories of
banks based on the initial level of their risk-wegg capital ratio (highly capitalized,
adequately capitalized, undercapitalized, moderateindercapitalized and strongly
undercapitalized banks). First, we find that bardect differently in terms of risk taking to
capital changes. Highly capitalized banks increthsgr risk while undercapitalized banks
tend to reduce it. However, when we separate uagéatized banks into two sub-categories,
we find that only moderately undercapitalized baldwger their risk exposure. Conversely,
strongly undercapitalized banks take higher rislkarddver, an increase in capital in highly
capitalized and strongly undercapitalized bankasisociated with higher default risk while
default risk is not affected for adequately captad or moderately undercapitalized banks.

Sensitivity analysis shows that strongly undenadiged banks, but also highly
capitalized and adequately capitalized banks, ddebave differently when they are heavily
reliant on market debt, i.e. when they are presuncede more closely monitored by

uninsured market debt holders. However, for moéératndercapitalized banks, the negative
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relationship between changes in capital and chamgesk only holds when they are more
reliant on market debt.

We also disaggregate bank capital into equity, slibated debt and hybrid capital
and find that regardless of their degree of capdtbn, an increase in the ratio of
subordinated debt systematically reduces the msisirof banks even when they are severely
undercapitalized. At low levels of capital buffagbrid capital has the same effect as equity.
An increase in the ratio of hybrid capital positwaffects the risk exposures of banks.

Our results support the need to implement exptluiesholds to classify European
banks according to their capital ratios. This wolédp to clearly specify the conditions for
supervisory intervention in troubled banks. Ouutessare also in favor of a clearer distinction
between hybrid instruments, subordinated debt amd pquity capital in regulatory capital

standards.

24



Table 1. General descriptive statistics, on avemage the 1992-2006 period

DEP_TA NL_TA ROA ROE Net_margin EFF TCR TIER1 TA
Full sample of commercial, mutual & cooperative aadings banks available in BankScope (6304 banks)
Mean 78.05 56.23 0.53 6.36 3.06 68.11 16.72 15.16 6149.8
Std. Dev. 17.23 21.83 1.92 10.98 2.11 18.18 8.34 8,93 43171
Our sample
All banks (1451 banks)
Mean 66.57 58.07 0.80 8.57 3.34 67.66 16.28 14.71 8800a
Std. Dev. 15.71 19.01 0.93 9.88 1.57 16.25 7.51 98.0 79104
Highly capitalized banks (1384 banks)
Mean 66.83 57.37 0.85 8.73 341 67.51 17.45 15.92 7469
Std. Dev. 15.60 18.95 0.95 8.91 1.59 15.96 7.39 18.0 81527
Adequately capitalized banks (431 banks)
Mean 65.16 63.13 0.49 8.34 2.83 67.98 9.14 7.27 5@90
Std. Dev. 16.43 18.37 0.61 12.15 1.35 16.94 0.55 51 1. 63220
Undercapitalized banks (101 banks)
Mean 63.08 58.92 0.32 1.88 3.07 72.81 5.80 4.77 0259
Std. Dev. 15.63 20.75 1.23 25.55 1.29 23.46 2.54 44 2. 36826
Moderately undercapitalized banks (57 bafks)
Mean 61.19 59.95 0.34 5.45 2.85 71.77 7.10 6.18 6220
Std. Dev. 16.26 21.45 1.02 19.77 1.38 22.17 0.77 06 1. 45566
Strongly undercapitalized banks (33 bafiks)
Mean 63.69 50.59 0.31 -7.77 3.21 73.34 2.48 1.59 0082
Std. Dev. 14.17 22.02 1.77 37.76 1.13 29.30 2.46 45 1. 24552

Variable definitions (all variables are expresgegercentages, excepA which is in millions of Euros)DEP_TA =deposits/total assetslL_ TA= net loans/total assets;
ROA-= return on assetROE= return on equitylNet_margin=net interest income/total earning ass&fsF = total costs/total income before provisions aneg$al CR= total
capital/ risk-weighted assefBtIER 1= tier 1 capital/ risk-weighted asseld\= total assets (millions of Euros).

We classify banks in different categories of cdizi&dion: highly capitalized wheMCR=10; adequately capitalized wheBx TCR< 10; undercapitalized whehCR< 8%
moderately undercapitalized wh&@@R<8% andTIER1= 4 ; strongly undercapitalized wha8iCR<8% andTIER1<4.

& The sum of banks classified as moderately anaglyaindercapitalized (90 banks) does not perfaotiych with the number of undercapitalized bankd (lanks) because
some of these banks do not provide informatioM k&R 1
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Table 2. Descriptive statistics of risk measures @apitalization variables, on average over the212806 period

RWA ARWA NPL ANPL SD_ROA LOG_Z CAP ACAP EQ SUB HYB
Highly capitalized banks (1384 banks)
Mean 66.967 1.082 6.739 -0.366 0.314 4.142 11.318 0.034 10.428 1.293 0.098
Std. Dev. 16.761 7.281 6.845 3.072 0.567 1.083 A.57 1.884 4.829 1.379 0.344
Adequately capitalized banks (431 banks)
Mean 73.042 2.183 6.228 -0.192 0.218 4.033 7.394 1010 5.956 1.567 0.254
Std. Dev. 17.685 9.218 5.305 2.26 0.326 1.109 2516 1.172 2.54 1.129 0.532
Undercapitalized banks (101 banks)
Mean 72.59 5.308 9.975 0.376 0.424 3.647 7.776 270.0 6.689 1.342 0.145
Std. Dev. 18.245 13.328 10.189 4.286 0.661 1.243 7134, 1.831 4918 1.159 0.363
Moderately undercapitalized (57 banks)
Mean 72.124 5.281 9.884 0.397 0.435 3.656 6.841 2170. 6.117 1.011 0.048
Std. Dev. 18.663 12.306 10.104 4.892 0.683 1.289 8053. 1.357 3.972 0.89 0.145
Strongly undercapitalized banks (33 banks)
Mean 75.476 4,974 10.100 0.566 0.551 3.586 10914 .17 0 9.564 1.571 0.053
Std. Dev. 17.417 19.794 11.667 3.012 0.791 1.376 1255. 2.502 6.765 1.256 0.127

Variable definitions (all variables are expresgegercentages)RWA = risk-weighted assets to total assetRWA = annual changes ¢#WA NPL = non performing
loans/net loansgNPL = annual changes ®fPL; SD_ROA= 3-year rolling standard deviation of the retomassets;. OG Z = logarithm of 3-year rolling Z-scor€AP =

total capital /total assets =(Equity capital+Sulimated debt+Hybrid capital)/total asset§;AP= annual changes @AP, EQ=equity capital/Total assetSUB=subordinated
debt/total asset$]YB=hybrid capital/total assets.
We classify banks in different categories of cdzigdion: highly capitalized wheMCR=>10; adequately capitalized whex TCR< 10; undercapitalized whehCR< 8%

moderately undercapitalized wh&@R<8% andTIER1> 4 ; strongly undercapitalized whadrfCR<8% andTIER1<4.
2 The sum of banks classified as moderately ansiglyaindercapitalized (90 banks) does not perfantiych with the number of undercapitalized bankd (ianks) because

some of these banks do not provide informatioM k&R 1
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Table 3. Correlation matrix

ARWA  ANPL SD_ROA LOG_Z ACAP AEQ ASUB AHYB EFF SIZE GDP
ARWA 1
ANPL -0.034 1
SD_ROA -0.068 0.000 1
LOG_Z 0.059 0.012 -0.418 1
ACAP 0.119 0.042 0.002 -0.032 1
AEQ 0.104 0.031 0.008 -0.037 0.935 1
ASUB 0.053 0.034 -0.004 0.007 0.249 -0.022 1
AHYB 0.018 0.007 0.006 -0.004 0.052 -0.010 -0.049 1
EFF 0.055 -0.004 0.037 -0.052 -0.036  -0.039 0.000 -0.026 1
SIZE -0.080 -0.022 -0.118 -0.027 0.003 -0.004 0.020 0.014 -0.155 1
GDP 0.002 -0.053 0.071 -0.138 0.018 0.013 0.007 0.016 -0.159 0.135 1

ARWA= annual changes in the ratio of risk-weighted @s&etotal assetstNPL = annual changes in the ratio of non-performingi$oto net loansSD_ROA= 3-
year rolling standard deviation of return on asde®G_Z = logarithm of 3-year rolling Z-scorefCA P= annual changes in the ratio of total capitalotaltassets;
AEQ= annual changes in the ratio of equity capitabtal assetsSUB= annual changes in the ratio of subordinated delibtal assetsfHYB= annual changes in
the ratio of hybrid capital to total assdEs:F = cost to income rati&SIZE= logarithm of total asse&DP= growth rate of Gross Domestic Product.



Tableau 4. Hausman test for endogeneity, spediicdl)

ARWA ANPL SD_ROA LOG Z
D_AD -2.819 0.681 -0.004 -0.376
(-4.809)***  (2.339)*** (-0.123)  (-4.821)***
D_UNDER -6.689 1.235 0.001 -0.363
(-3.696)*** (1.561) (0.015) (-1.462)
ACAP_FIT 0.561 -0.245 0.340 -0.174
(1.429) (-1.077) (12.675)*** (-2.882)**+
ACAP_RES 1) 1.367 -0.014 0.035 -0.005
(8.767)** (-0.174) (3.493)***  (-0.276)
EFF_FIT 0.136 0.052 0.021 0.025
(3.297)**  (3.543)** | (11.562)*** (6.530)***
EFF_RESYs) 0.028 0.006 0.0002 -0.004
(2.167)  (0.928) (0.330)  (-2.360)**
RWA,, -0.068
(-6.865)***
NPL,., -0.136
(-13.141)*=
SD_ROA, 0.338
(8.002)**+
LOG_Z. 0,347
(17.326)**+
SIZE 0.261 -0.114 -0.033 0.115
(3.147)**  (-2.366)** | (-5.895)*** (10.214)***
GDP -0.265 0.121 0.078 -0,046
(-1.829)* (1.627) (8.473)***  (-2.548)**
D_SAV -6.335 -1.912 -0.928 -0.553
(-1.944)* (-1.917)* | (-6.886)***  (-2.009)**
D_COOP -5.623 -1.457 -1.028 -0.330
(-1.724)* -1.470 (-7.644)**  (-1.201)
F-test: ys=ys =0 (40.117)***  (0.070) (6.101)**  (2.792)*
R? 0.065 0.102 0.184 0.189
Observations 2557 1665 2195 2169

*hk Kk

, , indicate statistical significance respectivelyttat 1%, 5% and 10% level; figures in brackets regme
the t statisticsARWA = annual changes in the ratio of risk weighted tast® total assetsyNPL = annual
changes in the ratio of non-performing loans toloehs;SD_ROA= 3-year rolling standard deviation of return
on assets; OG_Z= logarithm of 3-year rolling Z-scor®_UNDER= 1 when bank risk-based capital ratio<8%
in the previous year, 0 otherwig®; AD = 1 when bank risk-based capital ratio between 8#@ 10% in the
previous year, 0 otherwisetCAP_FIT=Fitted values of changes in the ratio of totalizdpo total assets
obtained when we regresgCAP on the instrumental variables and a set of exogenwvariables;
ACAP_RESResid obtained when we regred€AP on the instrumental variables and a set of exogenou
variables;EFF_FIT=Fitted values of the ratio of cost to income oftai when we regre&FF on instrumental
variables and a set of exogenous variaki#s: RES=Resid obtained when we regrésBF on instrumental
variables and a set of exogenous variallR&A, =Two years lagged values of the ratio of risk wedghassets
to total assetd\NPL,,= Two years lagged values of the ratio of non-penfag loans to net loan§D_ROA, =
Two years lagged values of standard deviation frmeon assetd;0G_Z,= Two years lagged values Z-score;
SIZE = logarithm of total assetsGDP= growth rate of Gross Domestic Produbt; COOP and D_SAV =
dummies fomutual & cooperative and savings banks.
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Tableau 5. Hausman test for endogeneity, speddicdP)

ARWA ANPL SD_ROA LOG Z
D_AD -0.377 0.445 0.016 -0.188
(-0.451) (1.940) (0.815) (-2.051)
D_UNDER -11.312 -0.099 -0.006 0.122
(-3.416§" (-0.110) (-0.083) (0.730)
AEQ_CHAP -0.733 -0.310 -0.009 0.015
(-0.900) (-1.408) (-0.462) (0.175)
AEQ_RES 1) 0.985 0.028 0.013 -0.089
(3.532§" (0.392) (2.079)  (-3.044)"
ASUB_FIT -3.335 -0.874 0.0006 0.387
(-3.335) (-1.354) (0.009) (1.400)
ASUB_RES 1) 0.173 0.241 -0.025 0.049
(0.389) (1.755) (-2.317) (1.015)
AHYB_FIT 6.069 0.683 -0.327 2.700
(0.645) (0.268) (-1.413) (2.610)
AHYB_RES {15 -1.520 0.070 -0.002 -0.169
(-1.045) (0.207) (-0.059) (-1.146)
EFF_FIT 0.084 0.013 0.002 0.018
(1.945 (0.985) (1.845)  (3.813)"
EFF_RES1) 0.014 0.001 0.0005 -0.004
(0.621) (0.260) (1.024) (-1.838)
RWA., -0.067
(-3.647)"
NPL., -0.083
(-6.200)"
SD_ROA, -0.376
(-14.773)"
LOG Z, -0.306
(-11.007)"
SIZE 0.003 -0.051 -0.007 0.016
(0.032) (-1.393) (-2.273) (0.219)
GDP 0.387 -0.133 -0.001 0.028
(1.9695 (-2.355§ (-0.377) (1.272)
D_SAV -0.363 0.038 0.056 -0.198
(-0.127) (0.037) (0.721) (-0.574)
D_COOP -1.048 0.164 0.012 -0.035
(-0.366) (0.156) (0.158) (-0.100)
F-test: M= Ne =MNs = Muc (3.598)" (0.815) (2.735) (3.576)
R 0.061 0.118 0.280 0.183
Observations 773 231 241 679

TR

., indicate statistical significance respectivelytta 1%, 5% and 10% level; figures in brackets regme
the t statisticsdARWA = annual changes in the ratio of risk-weighted @sse total assets/NPL = annual
changes in the ratio of non-performing loans toloahs; SD_ROA= 3-year rolling standard deviation of return
on assets; OG_Z= logarithm of 3-year rolling Z-scor®_UNDER= 1 when bank-risk based capital ratio<8%
in the previous year, 0 otherwig®; AD = 1 when bank risk-based capital ratio between 8#@ 10% in the
previous year, 0 otherwisdEQ_FIT=Fitted values offEQ obtained when we regred&Q on the instrumental
variables and a set of exogenous variablé€) RESResid obtained when we regresQ on the instrumental
variables and a set of exogenous variabi&)B_FIT= Fitted values offISUBobtained when we regredSUB

on the instrumental variables and a set of exogenaniables/SUB_RES Resid obtained when we regress
ASUB on the instrumental variables and a set of exogenauiables AHYB_FIT= Fitted values ofHYB
obtained when we regreg$iYB on the instrumental variables and a set of exogewauables//HYB_RES
Resid obtained when we regregslYB on the instrumental variables and a set of exogenariables;
EFF_FIT= Fitted values oEFF obtained when we regre§&d-F on the instrumental variables and a set of
exogenous variableEFF_RES Resid obtained when we regr&dsF on the instrumental variables and a set of
exogenous variableRWA, =Two years lagged values of the ratio of risk-wégghassets to total asseL,.

»= Two years lagged values of the ratio of non-penfog loans to net loan8§D_ROA, = Two years lagged
values of standard deviation of return on asdefX5 Z,= Two years lagged values Z-sco8#ZE = logarithm

of total assetsGDP= growth rate of Gross Domestic Produdt;COOPandD_SAV= dummies fomutual &
cooperative and savings banks.
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Table 6a. Ex ante regulatory capital position ofdpean banks and risk-taking behavior,
specification (1) (1992-2006)

™7, " indicate statistical significance respectivelytta 1%, 5% and 10% level; figures in brackets regmethe t
statisticsARWA= annual changes in the ratio of risk-weighted @sgetotal assetsiNPL = annual changes in the
ratio of non-performing loans to net loan®_UNDER= 1 when bank risk-based capital ratio<8% in thevimus

year, 0 otherwiseD UNDERMODER= 1 when bank risk-based capital ratio<8% and tretib >4 in the previous
year, 0 otherwiseD UNDERSTRONG 1 when bank risk-based capital ratio<8% and tratio<4 in the previous
year, 0 otherwiseD_AD = 1 when bank risk-based capital ratio between &#d 10% in the previous year, 0
otherwise;ACAP = annual changes in the ratio of total capitaldi@ltassetsRWA.; = Previous year ratio of risk -
weighted assets to total assets; EFF = cost tarino@tio;SIZE = logarithm of total asset&DP = growth rate of

Gross Domestic Produdd_COOPandD_SAV= dummies fomutual & cooperative and savings banks.
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ARWA ANPL
(1.a) (1.b) (1.c) (1.a) (1.b) (1.c)
D_AD (a,) -3.506 -3.335 -3.027 -0.101 -0.074 -0.03p
(-5.60)*** (-5.13)*** (-4.75)*** (-0.54) (-0.37) (0.15)
D_UNDER (ay) 5549 0.289
(-3.96)*** (0.71)
D_UNDERMODER (ay) -4.296 -0.036
(-2.89)x** (-0.06)
D_UNDERSTRONG(ay) -15.348 0.026
(-3.39)%** (0.03)
ACAP(a,) 1.206 1.183 1.003 0.523 0.439 0.397
(3.63)* (3.53)** (3.04y*  |(4.52)* (4.14)**  (3.79)**
ACAP*D_AD (a,) -0.128 -0.049 0.124 -0.350 -0.250 -0.239
(-0.30) (-0.11) (0.29) (-2.14)*  (-1.53) (-1.49)
ACAP*D_UNDER (a,) -2.640 -0.665
(-4.77)% (-3.45)%
ACAP*D_UNDERMODER -2.881 -0.535
(@) (-4.89)*** (-2.59)**
ACAP*DUM_UNDERSTRON( -0.047 -0.446
(@) (-0.02) (-1.16)
RWA, -0.098 -0.110 -0.144
(-1.92)* (-1.98)* (-2.64)***
NPL,, -0.213 -0.260 -0.261
(-7.25)*** (-8.51)*** (-8.83)***
EFF -0.051 -0.039 -0.035 0.103 0.104 0.098
(-1.40) (-1.07) (-0.97) (5.48)* (5.41)*** (5.35f*
SIZE -0.760 -0.979 -1.138 0.756 0.652 0.624
(-1.12) (-1.47) (-1.72)* (2.86)*  (2.34)*  (2.26%
GDP 0.277 0.324 0.304 -0.226 -0.161 -0.124
(2.05)* (2.30) (2.18) | (-3.90)** (-2.54)** (-1.98)**
D_SAV 2.016 1.927 1.622 0.429 0.668 0.514
(0.50) (0.48) (0.41) (0.33) (0.36) (0.31
D_COOP -3.192 -0.872 1.542 0.061 -0.382 -0.442
(-0.80) (-0.18) (0.31) (0.06) (-0.21) (-0.24
_ 1.077 1.134 1.127 0.173 0.189 0.158
F-test: a,+a,=0 | (11.83)**  (12.61)**  (12.74) = (2.23) (2.17) (1.55)
-1.434 -1.698 0.956 -0.141  -0.095  -0.048
a,+a,=0 | (10.509) ¥  (12.72) ¥ (0.35) (0.83) (0.28) (0.01)
J-stat 86.238 81.389 92.728 193.873 219.152 242135
Observations 4761 4445 4402 3716 3183 3144



Table 6b. Ex ante regulatory capital position ofdpaean banks and risk-taking behavior,
specification (1) (1992-2006)

SD_ROA LOG_Z
(1.a) (1.b) (1.c) (1.a) (1.b) (1.c)
D_AD (a,) -0.032 -0.069 -0.064 -0.025 0.015 0.010
(-1.44)  (-2.67)** (-2.51)* | (-0.55) (0.28) (0.20)
D_UNDER (a,) 0.032 -0.027
(0.58) (-0.22)
D_UNDERMODER(G3) 0.023 0.005
(0.31) (0.03)
D_UNDERSTRONG(GS) 0.072 -0.081
(0.65) (-0.32)
ACAP(a,) 0.157 0.214 0.213 -0.140 -0.174 -0.18p
(9.27)%*  (9.35)**  (9.48)*** |(-4.30)%* (-3.49)** (-3.80)***
ACAP*D_AD (a,) -0.167 -0.220 -0.221 0.108 0.152 0.16p
(-7.71)%%*  (-7.82)%  (-7.95)%* | (2.49)*  (2.50)*  (2.81)***
ACAP*D_UNDER (GG) -0.256 0.101
(-9.56)*** (1.64)
ACAP*D_UNDERMODER -0.313 0.165
(a,) (-9.34)*** (2.15)*
ACAP*DUM_UNDERSTRONG -0.232 0.006
(a,) (-3.95)%** (0.04)
SD_ROA; 0.550 0.508 0.498
(19.33)%* (12.81)%* (12.39)**
LOG_Z. 0.661 0.621 0.601
(16.76)%* (13.72)% (13.54)%*
EFF 0.014 0.013 0.012 -0.007 -0.015 -0.015
(7.06)*  (6.34)**  (5.84)** | (-1.57) (-3.38)%** (-3.26)***
SIZE 0.288 0.304 0.299 -0.393 -0.448 -0.461
(8.40)**  (7.01)"*  (6.97)* |(-5.79)"** (-5.06)*** (-5.25)k
GDP 0.004 0.011 0.009 -0.001 -0.008 -0.011
(0.56) (1.16) (1.07) (-0.05) (-0.43) (-0.62
D_SAV -0.103 0.050 0.049 0.185 -0.080 -0.087
(-0.76) (0.26) (0.25) (0.64) (-0.20) (-0.22
D_COOP 0.080 0.155 0.129 -0.154 -0.178 -0.174
(0.80) (0.82) (0.67) (-0.72) (-0.46) (-0.44
_ -0.010 -0.005 -0.008 -0.031 -0.021  -0.016
F-test: a,+a, =0 (0.61) (0.12) (0.26) (1.26) (0.45)  (0.26)
-0.098 -0.098 -0.019 -0.039 -0.008  -0.179
a,+a,=0  |(23.15) #* (16.95) **  (0.13) (0.53) (0.01)  (1.961)
J-stat 457.863  326.958 354.455 40.297 6.233 37.971
Observations 4923 3959 3927 4850 3903 3870

kkk Kk K

indicate statistical significance respectivelyttat 1%, 5% and 10% level; figures in brackets regme

the t statisticsSD_ROA= 3-year rolling standard deviation of return @setsLOG_Z= logarithm of 3-year
rolling Z-score;D_UNDER = 1 when bank risk-based capital ratio<8% in thevimus year, 0 otherwise;
D_UNDERMODER= 1 when bank risk-based capital ratio<8% and tiatlo >4 in the previous year, 0
otherwise;D_UNDERSTRONG 1 when bank risk-based capital ratio<8% and tiatio<4 in the previous
year, 0 otherwisel)_AD = 1 when bank risk-based capital ratio between 8t 10% in the previous year, 0
otherwise;ACAP= annual changes in the ratio of total capital dtalt assetsSD_ROA; = previous year
SD_ROA; LOG_Z, = previous yeat OG_Z EFF = cost to income ratidSIZE = logarithm of total assets;
GDP= growth rate of Gross Domestic Produgt;COOPandD_SAV= dummies fomutual & cooperative and

savings banks.



Table 7a. Impact of changes in equity, subordindtdat and hybrid instrument on European
banks’ risk changes, specification (2) (1992-2006)

ARWA ANPL
(2.a) (2.b) (2.c) (2.) (2.b) (2.c)
AEQ (B,) 0.687 0.979 0.962 -0.003 0.067 -0.062
(1.11) (1.74*  (1.66)* | (-0.02) (0.35) (-0.32
AEQ *D_AD (B,) 1.609 1.502 1.450 -0.026 0.026 -0.002
(1.94)  (1.82* (L.72)*| (-0.10) (0.09) (-0.01)
AEQ*D_UNDER (B,) -3.725 -0.211
(-4.14)%* (-0.77)
AEQ * D_UNDERMODER (B,) -4.999 -0.011
(-5.30)%** (-0.03)
AEQ * D_UNDERSTRONG(B,) 0.503 -0.601
(0.28) (-1.65)
_ 2.297 2.481 2413 | 0.030 7 0.094 -0.065
F-test: S+ =0 (12.81) *** (14.43) *** (13.24) | (0.02)  (0.184)  (0.09)
3.037  -4.019 1.466 | -0.215 0.057 -0.663*
B +B =0 (22.54) **(31.23)** (0.73) | (1.061) (0.04)  (4.25)
ASUB (B,) 0.961 0.968 0.964 -0.069 -0.089 -0.11p
(3.38)** (3.46)*** (3.40)*** | (-0.60)  (-0.82)  (-1.02)
ASUB *D_AD (B,) -0.649 -0.306  -0.209 0.107 0.147 0.13%
(-0.96)  (-0.45)  (-0.30) (0.43) (0.63) (0.57
ASUB *D_UNDER (B,) 0.346 0.817
(0.19) (1.40)
ASUB * D_UNDERMODER (B,) 1.083 1157
(0.41) (1.33)
ASUB * D_UNDERSTRONG(B,) 1.494 0.853
(0.56) (1.02)
_ 0311 0662 0.754 | 0.038 0.057 0.02
F-test: S +p, =0 (0.25) (1.18)  (1.45) | (0.03) (0.08) (0.02)
1.307 2.052 2.458 | 0.748 1.068 0.741
B +pB =0 (0.56) (0.62)  (0.85) | (1.71) (1.55)  (0.80)
AHYB (B,) 0.097 0293 0242  0.150 0.149 0.116
(0.12) (0.37) (0.30) (0.52) (0.56) (0.43
AHYB*D_AD (B,) 3.013 3.068  3.175|  0.001 0.058  0.060
(1.60) (1.64)*  (1.68)*| (0.002) (0.10) (0.11)
AHYB *D_UNDER (B,) 79.046 0.881
(3.40)*+ (0.28)
AHYB * D_UNDERMODER (B,,) 233.431 21.258
(3.82)%** (1.65)
AHYB * D_UNDERSTRONG (,) NA 2709
(0.26)
_ 3111 3361 3.417 0.151 0.2070.176
F-test: B, +B,=0 (3.39) »* (3.98)** (4.01)* | (0.09)  (0.19)  (0.13)
79.144  233.72 NA 1.031  21.407  2.825
B,+B,=0 (11.62) ** (14.70) **  NA (0.11) (2.76)*  (0.074)
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Table 7a (continue). Impact of changes in equitkosdinated debt and hybrid instrument on
European banks’ risk changes, specification (29212006)

ARWA ANPL
(2.) (2.b) (2.0) (2.a) (2.b) (2.c)
RWA. 0118  -0.098  -0.111
(-2.05)*  (-1.78)* (-1.96)*
NPL,., -0.066  -0.235  -0.200
(-1.23)  (-3.92)%** (-3.34)%**
D_AD 2145  -2.060  -2.113 0.151 0.191 0.248
(-3.03)%* (-2.96)*** (-2.96)*** | (0.65) (0.86) (1.10)
D_UNDER -5.19 0.602
(-2.76)%* (1.05)
D_UNDERMODER -4.296 -0.196
(-1.86)* (-0.26)
D_UNDERSTRONG -17.064 2.71
(-3.19)%* (2.61)*+
EFF -0.025  -0.001 0.009) -0.050  -0.049  -0.058
(-0.43)  (-0.01)  (0.14)| (-1.56)  (-1.59)  (-2.00)t*
SIZE 2193  -1.863  -2.381] -0.017  -0.265  -0.464
(-2.21)*  (-1.91)* (-2.38)*| (-0.04)  (-0.68)  (-1.19)
GDP 0.781 0.827 0.893  -0.181  -0.156  -0.084
(A.56)**  (4.77y* (5.06)%** |(-2.94)* (-2.66)**  (-1.42)
DUM_SAV 0.799 1.192 1.338| -0.443  -0522  -0.706
(0.21) (0.33)  (0.36)| (-0.31)  (-0.40)  (-0.54
DUM_COOP -0.604  -0.165 2.630 -0.351  -0.928  -0.903
(0.14)  (-0.04)  (0.60)| (-0.22)  (-0.62)  (-0.55
J-stat 52.758  48.794  57.13p  83.721  119.274 125583
Observations 1532 1428 1414 1187 1070 1060

khk  kk

" indicate statistical significance respectivelytta 1%, 5% and 10% level; figures in brackets regme

the t statisticsARWA= annual changes in the ratio of risk-weighted tst® total assetsJNPL = annual
changes in the ratio of non-performing loans to loeins; D_UNDER = 1 when bank risk-based capital

ratio<8% in the previous year, 0 otherwiBe;UNDERMODER= 1 when bank risk-based capital ratio<8% and
tierl ratio>4 in the previous year, O otherwig®; UNDERSTRONG 1 when bank risk-based capital ratio<8%
and tierl ratio<4 in the previous year, 0 otherwBeAD=1 when bank risk-based capital ratio between 8%
and 10% in the previous year, 0 otherwisEQ = annual changes in the ratio of equity capitaiotal assets;
ASUB= annual changes in the ratio of subordinated delibtal assetsfHYB = annual changes in the ratio of
hybrid capital to total assetRWA ;= previous year ratio of risk-weighted assets taltassets; NPL.; =
previous year ratio of non-performing loans to leens;EFF = cost to income ratidSIZE= logarithm of total
assets;GDP = growth rate of Gross Domestic Produbt; COOP and D_SAV = dummies formutual &
cooperative and savings banks.
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Table 7b. Impact of changes in equity, subordindtgat and hybrid instrument on European
banks’ risk changes, specification (2) (1992-2006)

SD_ROA LOG Z
(2.a) (2.b) (2.c) (2.a) (2.b) (2.c)
AEQ (B,) -0.017 -0.019 -0.019 -0.171 -0.193 -0.18p
(-0.75) (-0.75) (-0.72) | (-2.75)%*(-3.13)*** (-2.97)***
AEQ*D_AD (B,) 0.016 0.008 0.009 0.113 0.230 0.212
(0.53) (0.22) (0.24) (1.44)  (2.54)* (2.35)")
AEQ*D_UNDER (B,) -0.010 0.199
(-0.24) (1.81)*
AEQ * D_UNDERMODER 8. -0.057 0.256
(-1.14) (2.22)*
AEQ * D_UNDERSTRONG(B.) 0203 0.880
(2.18)* (0.73)
_ -0.001 -0.011 -0.009 20.057  0.036 0.030
F-test: B, +5 =0 (0.0003)  (0.14) (0.106) | (1.169) (0.292) (0.194)
-0.028 -0.076 0.184 0.028 0.062 0.698
B +B =0 (0.65) (3.43)*  (4.35)* | (0.098) (0.42)  (0.338)
ASUB (B,) -0.011 -0.023 -0.023 0.022 0.036 0.038
(-0.85)  (-1.66)*  (-1.67)* (0.68) (1.08) (1.13)
ASUB *D_AD (B,) 0.007 0.024 0.025 0.025 0.030 0.027
(0.25) (0.7467)  (0.7829) (0.3327) (0.3978)  (0.36)
ASUB *D_UNDER (B,) -0.184 -0.480
(-2.05)* (-1.60)
ASUB * D_UNDERMODER (B,) 0026 -0.255
(0.16) (-0.70)
ASUB * D_UNDERSTRONG(B,) 0.427 2308
(-3.18) (-1.03)
_ 20.003  0.0005 0.001 0.047 0.066 0.065
F-test: S+, =0 (0.017)  (0.00) (0.003) | (0.482) (0.935)  (0.899)
-0.195%*  0.002  -0.45%* | .0.458  -0.218 2.27
B +B, =0 (4.201) (0.00) (11.423) | (2.38) (0.37)  (1.034)
AHYB (B,) 0.024  -0.027273 -0.027326 -0.046388.044496 -0.044
(-0.67)  (-0.7186) (-0.7249) (-0.5172) (-0.5037) 0.%0)
AHYB *D_AD (B,) 0.019 0.023699  0.023498 -0.048315.066404 -0.065
(0.26) (0.3102)  (0.3097)| (-0.2703) (-0.3731) (&).3
AHYB *D_UNDER (B,) -0.240 -0.300320
(-0.43) (-0.2189)
AHYB * D_UNDERMODER (B,) 0.009057 -1.510809
(0.0045) (-0.3218)
AHYB * D_UNDERSTRONG
B.) 2.279621 6.892
(1.2391) (0.45)
_ 20.005  -0.0035 20.003 | -0.094 011 -0.109
F-test: [ ,+pB,=0 (0.006)  (0.002) (0.003) | (0.381) (0.521) (0.511)
-0.264 -0.018 2.252 -0.346  -0.555  6.847
B,+B,=0 (0.235) (0.00) (1.499) | (0.064) (0.109) (0.199)
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Table 7b (continue). Impact of changes in equilposdinated debt and hybrid instrument on
European banks’ risk changes, specification (29212006)

SD_ROA LOGZ
(2.a) (2.b) (2.0) (2.a) (2.b) (2.0)
SD_ROA; 0.488 0.412 0.425
(13.84)%* (10.642)*** (10.839)***
LOG_Z., 0.565 0.481 0.488
(9.20)%%*  (7.22)%* (7.37)%*
D_AD -0.023 -0.032 -0.033 0011  -0.015  -0.007
(-0.82)  (-1.01) (-1.06) (-0.16)  (-0.20)  (-0.10
D_UNDER 0.107 0.085
(1.24) (0.35)
D_UNDERMODER 0.006 -0.207
(0.05) (-0.65)
D_UNDERSTRONG -0.018 0.056
(-0.10) (0.07)
EFF 0.008 0.014 0.013 -0.004  -0.005  -0.006
(3.21)"*  (4.37)**  (4.04)** | (-0.60)  (-0.81)  (-0.97)
SIZE 0.024 0.004 0.002 -0.367  -0.396 -0.403
(0.50) (0.07) (0.05) | (-3.00)%*(-3.19)%** (-3.24)**
GDP 0.004 0.005 0.003 -0.010  -0.006 -0.003
(0.52) (0.48) (0.35) (-0.46)  (-0.24)  (-0.11
DUM_SAV 0.012 -0.030 -0.032 -0.026  -0.073 -0.07
(0.08) (-0.19) (0.20) | (-0.07)  (-0.20)  (-0.19
DUM_COOP 0.108 0.168 0.132 0229  -0.293 -0.290
(0.66) (0.95) (0.72) (0.53)  (-0.68)  (-0.67
J-stat 439.169 420.809  427.591  36.122  46.405  45.188
Observations 1726 1438 1430 1702 1421 14171

kkk Kk K

indicate statistical significance respectivelytet 1%, 5% and 10% level; figures in brackets regme
the t statisticsSD_ROA= 3-year rolling standard deviation of return @setsL.OG_Z= logarithm of 3-year
rolling Z-score;D_UNDER =1 when bank risk-based capital ratio<8% in theviotes year, 0 otherwise;
D_UNDERMODER= 1 when bank risk-based capital ratio<8% and tietlo >4 in the previous year, 0
otherwise;D_UNDERSTRONG 1 when bank risk-based capital ratio<8% and tiatio<4 in the previous

year, 0 otherwisel)_AD = 1 when bank risk-based capital ratio between 8t 10% in the previous year, 0
otherwise;4AEQ = annual changes in the ratio of equity capitalotal assets71SUB= annual changes in the
ratio of subordinated debt to total assetd)YB = annual changes in the ratio of hybrid capitaiotal assets;
SD_ROA; = previous year rati®D_ROALOG_Z; = previous yeat OGZ EFF = cost to income ratid3I1ZE

= logarithm of total asset&DP= Growth rate of Gross Domestic Produdt;COOPandD_SAV= dummies
for mutual & cooperative and savings banks.
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Appendix

Table Al. Distribution of banks by country and type

Country Number of % Total Commercial Savings Mutual & cooperative
banks asset’s banks banks banks

Austria 9 62.88 5 2 2
Belgium 26 92 18 5 3
Denmark 91 36.14 57 34 0
Finland 10 96.8 8 1 1
France 226 51.52 130 18 78
Germany 27 30.71 16 2 9
Greece 13 91.25 13 0 0
Ireland 11 47.79 9 2 0
Italy 677 71.18 139 65 473
Luxembourg 33 40.63 32 1 0
Netherlands 30 61.56 29 1 0
Norway 51 36.73 15 36 0
Portugal 22 86.48 18 3 1
Spain 77 91.21 26 46 5
Sweden 84 74.12 21 63 0
Switzerland 19 84.15 16 1 2
United 45 31.48 44 1 0
Kingdom

Total 1451 63.92 596 281 574

206 Total assets represents total assets of comrhesaiangs and mutual & cooperative banks we canrsial
our sample divided by total assets of commercalings and mutual & cooperative banks of the largample
of banks provided by BankScope Fitch IBCA for tleay2006.

Table A2. Frequency of banks capitalization staduey the 1992-2006 period

Highly Adequately | Undercapitalized Moderately Strongly
capitalized capitalized undercapitalized undercapitalizeq

1 year 83 155 62 33 26

2 years 100 97 19 12 5

3 years 86 52 13 9 2
4 years 104 46 3 1 0
5 years 165 25 2 1 0
6 years 195 35 1 1 0
7 years 194 7 1 0 0
8 years 191 4 0 0 0
9 years 69 8 0 0 0
10 years 37 2 0 0 0
11 years 43 0 0 0 0
12 years 42 0 0 0 0
13 years 29 0 0 0 0
14 years 22 0 0 0 0
15 years 24 0 0 0 0
Total 1384 431 101 57 33

We classify banks in different categories of cdigiédion: highly capitalized whelTCR=10; adequately
capitalized wherB < TCR< 10; undercapitalized wheRCR< 8%; moderately undercapitalized whE@R<8%

and TIER1= 4; strongly undercapitalized wheRCR<8% and TIERIX4. The sum of banks classified as

moderately and strongly undercapitalized does eofieptly match with the number of undercapitalizmihks
because some of these banks do not provide infavman TIERL1 TCR = total capital/ risk-weighted assets;
TIERZ= tier 1 capital/ risk-weighted assets.
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Table A3. Distribution of the sample by year, byeyof bank and category of capitalization

Years Highly capitalized Adequately capitalized Wrahpitalized Moderately Strongly Total
undercapitalized undercapitalized observations
COM COOP SAV | COM COOP SAV| COM COOP SAY COM COOP \sA COM COOP SAV

1992 91 10 23 10 46 2 9 1 1 3 1 1 2 0 d 193
1993 163 47 58 11 49 3 7 1 1 2 1 0 2 0 ( 340
1994 204 66 69 11 31 3 11 0 0 4 0 0 3 0 0 395
1995 230 83 97 12 42 4 8 1 0 2 0 0 3 0 ( 477
1996 242 90 112 10 49 4 8 1 0 2 0 0 2 0 0 516
1997 252 83 118 14 47 3 7 0 0 7 0 0 0 0 0 524
1998 251 160 136 15 51 10 9 8 1 4 3 @ 2 5 il 641
1999 267 365 120 20 53 9 13 5 0 10 2 d 2 3 0 852
2000 245 412 117 24 61 18 7 7 1 6 3 1 0 4 D 892
2001 228 363 176 18 77 20 10 3 2 8 1 2 1 2 0 897
2002 232 420 185 21 64 18 7 4 4 4 3 4 2 1 D 955
2003 243 430 176 26 49 19 4 3 4 2 1 4 1 2 D 954
2004 225 435 158 17 48 26 4 1 2 1 0 1 2 1 L 916
2005 218 337 173 17 52 17 4 3 5 2 1 4 1 0 D 826
2006 198 387 156 22 56 20 7 1 3 5 1 3 1 0 D 850

Total 3289 | 3688 | 1874 | 248 775 176 | 115 39 24 62 17 20 24 18 2 10228

number of

observations

We classify banks in different categories of cdizi&dion: highly capitalized wheMCR=10; adequately capitalized wheBx TCR< 10; undercapitalized whehCR< 8%
moderately undercapitalized wh&@€R<8% andTIER1> 4 ; strongly undercapitalized wharCR<8% andTIER1<4. The sum of banks classified as moderately &motgy
undercapitalized does not perfectly match withrthmber of undercapitalized banks because somesé thanks do not provide informationAER L

COM = commercial banksTOOP= cooperative & mutual bankSAV= savings bankd.CR= total capital/ risk-weighted asseT$8ERI= tier 1 capital/ risk-weighted assets.
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Table A4. Evolution of European banks capitalizatbwer the 1992-2006 period

Commercial banks Cooperative & mutual banks Savirageks

Years TCR TIER1 CAP TCR TIER1 CAP TCR TIER1 CAP
1992 12.83 8.22 8.01 10.72 9.79 7.13 14.16 9.31 5 6.6
1993 14.03 9.68 8.85 13.98 12.25 7.98 15.16 9.76 28 8.
1994 15.05 10.78 9.18 14.65 11.42 8.58 15.82 11.07 8.68
1995 15.32 11.28 9.26 15.36 10.86 8.92 16.58 11.63 9.20
1996 15.65 11.55 9.26 15.91 10.71 9.0y 17.20 12.74 9.54
1997 15.28 11.44 9.38 15.72 11.41 9.35 16.32 12.99 9.70

1998 15.25 12.17 9.77 17.73 18.33 11.2
1999 14.59 12.01 9.83 20.72 21.09 12.8
2000 14.36 11.60 10.15 20.41 20.74 13.7
2001 13.86 11.15 10.01 20.11 19.77 12.3
2002 14.21 11.10 10.14 20.11 19.31 12.4
2003 14.67 12.09 10.46 18.81 17.91 12.2
2004 14.02 11.46 10.16 18.04 17.32 12.]
2005 13.96 11.29 10.07 16.66 15.96 11.6 15.11 513.6 12.39
2006 13.22 10.51 9.85 17.08 16.33 11.8 14.99 12.9212.35

15.48 13.79 9.94
14.91 13.8410.34
14.02 512.9 10.22
16.03 912.3 11.42
15.81 514.1 11.60
15.58 613.7 11.73
15.32 414.3 11.78

WRN~NONNO©

Variable definitions (all variables are expressadpercentages)TCR = total capital/ risk-weighted assets;
TIERZ= tier 1 capital/ risk-weighted asse@AP = total capital/total assets.
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Table A5a. Increase in capits8lCAP>0) and risk-taking behavior (1992-2006)

ARWA ANPL
(1.a) (1.b) (1.c) (1.a) (1.b) (1.c)
ACAP(a,) -0.238 -0.104 0.192 0.559 0.496 0.541
(-0.427) (-0.191) (0.360) (1.742)* (1.605)  (1.703
ACAP*D_AD (a,) 1.876 1.739 1.595 -0.342  -0.331 -0.402
(2.725)**  (2.535)**  (2.308)** | (-0.899) (-0.951) -(.117)
-1.430 -0.677
ACAP*D_UNDER (Gs) (_1905)* (-1871)*
ACAP*D_UNDERMODER -1.848 -0.592
(a,) (-2.314)** (-1.621)
ACAP*DUM_UNDERSTRON( -0.887 -0.862
(a,) (-0.324) (-1.126)
RWA., -0.206 -0.223 -0.251
(-2.988)***  (-2.886)***  (-3.371)***
NPL,, -0.211  -0.259 -0.215
5.328)%** 5 590)*** (-4,582)***
D_AD -4.909 -4.730 -4.568 0.216 0.334 0.428
(-5.421)* (-5.040)*** (-4.947)** | (0.660) (0.95F  (1.195)
D_UNDER -3.413 0.767
(-1.923)* (1.279)
D_UNDERMODER -2.295 0.445
(-1.183) (0.599)
D_UNDERSTRONG -6.962 0.964
(-0.857) (0.572)
EFF -0.051 -0.045 -0.066 0.098 0.121 0.14b
(-0.948) (-0.785) (-1.102) | (3.469)*(8.647)*** (3.800)***
SIZE -0.850 -0.534 -0.608 -0.020  -0.110 0.237
(-0.991) (-0.630) (-0.721) | (-0.052) (-0.275) ((B%6
GDP 0.351 0.395 0.303 -0.132  -0.056 -0.084
(1.876)* (2.045)** (1.578) (-1.537) (-0.594) (-G8
D_SAV -11.510 -11.297 -10.102 2.368
(-1.094) (-1.071) (-0.967) (0.679)
D_COOP -1.066 -0.842 1.754 0.888
(-0.189) (-0.148) (0.283) (0.689)
1.637 1.635 1.787 0.217 0.165 0.138
F-test: a,+a,=0 | (9.694)* (8.996)** (10.613)*** | (1.354) (0.596) (0.391)
-1.669 -1.953 -0.695 -0.118  -0.096 -0.320
a,+a,=0 |(10.206)** (10.952)**  (0.065) | (0.360) (0.201) (0.202)
J-stat 67.383 67.162 73.540 97.214 73.193 68.8D3
Observations 2058 1894 1858 1522 1266 1238

khk  kk Kk

indicate statistical significance respectivelytlad 1%, 5% and 10% level; figures in brackets regme the t

statisticsARWA= annual changes in the ratio of risk-weighted astgetotal assetstNPL = annual changes in the ratio
of non-performing loans to net loan§ UNDER= 1 when bank risk-based capital ratio<8% in thevimus year, 0
otherwise;D_UNDERMODER= 1 when bank risk-based capital ratio<8% and tiatio >4 in the previous year, 0
otherwise;D_UNDERSTRONG: 1 when bank risk-based capital ratio<8% and tiatio<4 in the previous year, 0
otherwise;D_AD = 1 when bank risk-based capital ratio between &6 10% in the previous year, 0 otherwis€AP

= annual changes in the ratio of total capitala@ltassetsRWA ;= Previous year ratio of risk-weighted assets talto
assets; EFF = cost to income ratRIZE = logarithm of total asset€&DP = growth rate of Gross Domestic Product;
D_COOPandD_SAV= dummies fomutual & cooperative and savings banks.
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Table A5b. Increase in capital CAP>0) and risk-taking behavior (1992-2006)

SD_ROA LOG_Z
(1.a) (1.b) (1.c) (1.a) (1.b) (1.c)
ACAP(a,) 0.0001 0.131 0.096 -0.092 -0.093 -0.106
(0.006)  (4.101)** (3.277)**| (-1.425) (-1.300) {:524)
ACAP*D_AD (a,) 0.006 -0.101 -0.073 0.002 0.0006 0.013
(0.276)  (-2.972)** (-2.319)** | (0.030)  (0,008)  (0.162)
ACAP*D_UNDER (GG) _0_122 0.063
(-5.114)% (0.707)
ACAP*D_UNDERMODER -0.253 0.115
(a,) (-6.983)*** (1.146)
ACAP*DUM_UNDERSTRONG -0.030 -0.021
(a,) (-0.510) (-0.124)
SD_ROA; 0.524 0.412 -0.619
(17.779)%* (11.074)*** (-16.910)***
LOG_Z. 0.665 0.628 0.598
(13.355)***(11.077)*** (10.828)***
D_AD -0.010 0.030 0.021 0.012 0.039 0.022
(-0.420) (0.926) (0.710) (0.171)  (0.476)  (0.271)
D_UNDER 0,173 0.025
(3.301)%* (0.151)
D_UNDERMODER 0.254 0.083
(3.319)** (0.399)
D_UNDERSTRONG 0.041 -0.215
(0.340) (-0.633)
EFF 0.002 0.008 0.007 0.001 -0.009 -0.008
(1.341)  (3.217)%* (2.927)** | (0.188)  (-1.488)  (-361)
SIZE 0.009 0.133 0.078 -0.288 -0.267 -0.290
(0.266)  (2.598)**  (1.617) | (-2.623)***(-2.190)** (-2.392)*
GDP -0.001 -0.007 -0.008 0.0008  -0.0009  -0.004
(-0.238)  (-0.780) (-0.996) (0.039)  (-0.041) (-0)8
D_SAV -0.356 0.071 0.028 0.348 -0.384 -0.399
(-2.916)**  (0.351) (0.147) (0.968)  (-0.744)  (-0.779)
D_COOP -0.033 0.106 0.069 -0.017 -0.035 -0.030
(-0.389) (0.594) (0.399) (-0.064)  (-0.074)  (-0.p65
0.006 0.030 0.022 -0.090 -0.092  -0.093
F-test: a,+a, =0 (0.171)  (2.293) (1.493) | (3.843)* (3.381)* (3.484)*
-0.122 -0.121 0.066 -0.029 0.021 -0.128
a,+a,=0 |45 693)x* (28.259)**  (1.502) | (0.1643) (0.078)  (0.620)
J-stat 156.694  121.687 128.10 42.009 37.046 41.120
Observations 2379 1847 1826 2339 1821 1801

khk  kk

" indicate statistical significance respectivelytta 1%, 5% and 10% level; figures in brackets regme

the t statisticsSD_ROA= 3-year rolling standard deviation of return @setsLOG_Z= logarithm of 3-year
rolling Z-score;D_UNDER = 1 when bank risk-based capital ratio<8% in thevjmus year, 0 otherwise;
D_UNDERMODER= 1 when bank risk-based capital ratio<8% and tietlo >4 in the previous year, 0
otherwise;D_UNDERSTRONG 1 when bank risk-based capital ratio<8% and tiatio<4 in the previous
year, 0 otherwisel)_AD = 1 when bank risk-based capital ratio between 8t 10% in the previous year, 0
otherwise;ACAP= annual changes in the ratio of total capital dtalt assetsSD_ROA#; = previous year
SD_ROA; LOG_Z, = previous yeat OG_Z EFF = cost to income ratidSIZE = logarithm of total assets;
GDP-= growth rate of Gross Domestic Produat;COOPandD_SAV= dummies fomutual & cooperative and

savings banks.
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Table A6a. Decrease in capitAlGAP<0) and risk-taking behavior (1992-2006)

ARWA ANPL
(1.a) (1.b) (1.c) (1.a) (1.b) (1.c)
ACAP(a,) 0.507 0.703 0.583 0.221 0.228 0.217
(1.325) (1.881)* (1.583) (1.877)* (2.033)** (1.906
ACAP*D_AD (a,) 0.473 0.398 0.445 0.110 0.106 0.086
(0.839) (0.682) (0.770) (0.508) (0.470)  (0.380)
ACAP*D_UNDER (Gs) 0.998 0.508
(0.959) (1.085)
ACAP*D_UNDERMODER 0,992 0.699
(a,) (0.685) (1.323)
ACAP*DUM_UNDERSTRON( 3.989 0.279
(a,) (2.021)* (0.372)
RWA,, -0.152 -0.119 -0.125
(-2.432)** (-1.879)* (-1.986)**
NPL.; -0.343 -0.368 -0.366
(-9.529)*** 10.425)*** 10.340)***
D_AD -2.304 -2.633 -2.459 0.004 -0.163 -0.096
(-2.624)**  (-2.893)**  (-2.741)** | (0.0146) (-0.B8) (-0.317)
D_UNDER -9.563 0.247
(-4.350)*** (0.387)
D_UNDERMODER -9.015 -0.045
(-3.706)*** (-0.054)
D_UNDERSTRONG -21.596 0.707
(-3.121)%** (0.596)
EFF -0.055 -0.038 -0.047 0.067 0.054 0.063
(-1.332) (-0.908) (-1.127) (3.213)**{(2.599)*** (3.053)***
SIZE 0.171 0.420 0.591 0.679 0.613 0.637
(0.229) (0.554) (0.785) (2.183)** (1.855)* (1.9%4
GDP 0.181 0.206 0.196 -0.092 -0.092 -0.090
(1.132) (1.201) (1.149) (-1.364)  (-1.257)  (-1.20Q)
D_SAV 2.821 3.248 3.155 0.261
(0.696) (0.784) (0.766) (0.202)
D_COOP -3.301 0.932 0.828 -0.540
(-0.695) (0.147) (0.131) (-0.458)
0.980 1.102 1.028 0.331 0.335 0.303
F-test: a,+a, =0 (3.480)* (4.068)** (3.570)* (2.776)*  (2.491) (2.052)
1.506 1.696 4573 0.729 0.927 0.497
a,+a, =0 (2.124) (1.398) (5.361)** (2.488) (3.154)*  (0.442)
J-stat 60.509 46.294 47.315 172.989 173.741 170822
Observations 2644 2489 2479 2126 1863 1855

FFERE K

indicate statistical significance respectivelytlad 1%, 5% and 10% level; figures in brackets regme the t

statisticsARWA= annual changes in the ratio of risk-weighted astgetotal assetstNPL = annual changes in the ratio
of non-performing loans to net loan§&) UNDER= 1 when bank risk-based capital ratio<8% in thevjmus year, 0
otherwise;D_UNDERMODER= 1 when bank risk-based capital ratio<8% and ti@tio >4 in the previous year, 0
otherwise;D_UNDERSTRONG 1 when bank risk-based capital ratio<8% and timatio<4 in the previous year, 0
otherwise;D_AD = 1 when bank risk-based capital ratio between &6 10% in the previous year, 0 otherwis€AP

= annual changes in the ratio of total capitala@ltassetsRWA ; = Previous year ratio of risk-weighted assets talto

assets; EFF = cost to income ratRIZE = logarithm of total asset€&DP = growth rate of Gross Domestic Product;
D_COOPandD_SAV= dummies fomutual & cooperative and savings banks.
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Table A6b. Decrease in capital QAP<0) and risk-taking behavior (1992-2006)

SD_ROA LOG_Z
(1.a) (1.b) (1.c) (1.a) (1.b) (1.c)
ACAP(a,) 0.129 0.277 0.266 -0.207 -0.246 -0.238
(7.313)%* (8.424)** (8.392)*** |(-4.572)*** (-3.969)*** (-3.876)***
ACAP*D_AD (a,) -0.142 -0.269 -0.264 0.210 0.329 0.32p
(-5.589)** (-6.647)** (-6.575)*** | (3.450)** (4.237)*** (4.234)***
ACAP*D_UNDER (GG) -0.074 -0.174
(-1.124) (-1.077)
ACAP*D_UNDERMODER -0.146 -0.030
(a,) (-1.525) (-0.172)
ACAP*DUM_UNDERSTRONG -0.246 -0.301
(a,) (-2.297)* (-1.339)
SD_ROA: 0.422 0.410 -0.613
(13.649)*** (7.181)*** (-10.697)***
LOG_Z. 0.536 0.538 0.543
(8.526)*** (9.116)*** (9.357)***
D_AD -0.095 -0.241 -0.232 0.111 0.273 0.273
(-2.785)*** (-4.909)*** (-4.730)** | (1.391) (2.939)*** (2.947)**
D_UNDER -0.008 -0.453
(-0.081) (-1.867)*
D_UNDERMODER -0.108 -0.277
(-0.761) (-1.056)
D_UNDERSTRONG 0.000 -0.620
(0.000) (-1.569)
EFF 0.016 0.023 0.025 -0.016 -0.017 -0.017
(6.354)*** (7.427)*** (7.959)*** | (-2.562)** (-2.659)*** (-2.662)***
SIZE 0.185 0.357 0.340 -0.452 -0.561 -0.557
(5.065)*** (6.353)*** (6.220)*** |(-5.428)*** (-5.390)*** (-5.470)***
GDP -0.004 -0.005 -0.007 -0.030 -0.034 -0.035
(-0.504)  (-0.418) (-0.566) |  (-1.479)  (-1.491) (45
D _SAV -0.174 0.057 0.058 0.098 -0.074 -0.071
(-1.119) (0.230) (0.236) (0.281)  (-0.162)  (-0.154)
D_COOP 0.068 0.169 0.185 -0.483 -0.257 -0.252
(0.550) (0.672) (0.739) | (-1.669)* (-0.548)  (-0.340
-0.013 0.007 0.006 0.002 0.083 0.092
F-test: a+a, =0 (0.356)  (0.064) (0.002) | (0.002) (2.066) (2.550)
0.054 0.130 0.020 -0.382  -0.276  -0.534
a,+a, =0 (0.702)  (1.956) (0.037) | (5.727)* (2.528) (5.817)**
J-stat 555.666  377.847 386.152 63.088 43.606 42.922
Observations 2496 2078 2068 2459 2046 2034

khk  kk

, ", " indicate statistical significance respectivelyttat 1%, 5% and 10% level; figures in brackets regme

the t statisticsSD_ROA= 3-year rolling standard deviation of return asets. OG_Z = logarithm of 3-year
rolling Z-score; ;D_UNDER= 1 when bank risk-based capital ratio<8% in thevjmus year, O otherwise;
D_UNDERMODER= 1 when bank risk-based capital ratio<8% and tietlo >4 in the previous year, 0
otherwise;D_UNDERSTRONG 1 when bank risk-based capital ratio<8% and tiatio<4 in the previous
year, 0 otherwiseD AD=1 when bank risk-based capital ratio between 88t E0% in the previous year, 0
otherwise;4ACAP = annual changes in the ratio of total capital dtalt assetsSD_ROA; = previous year
SD_ROA LOG_Z%, = previous yeat. OG_Z EFF = cost to income ratioSIZE = logarithm of total assets;
GDP = growth rate of Gross Domestic Produat;,COOPandD_SAV= dummies fomutual & cooperative and

savings banks.
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Table A7a. Impact of changes in capital on riskngjes for European banks with a relatively
low ratio of deposits to total assets (1992-2006)

ARWA ANPL
(1.a) (1.b) (1.c) (1.a) (1.b) (1.c)
ACAP(a,) 0.507 0.534 0.082 0.457 0.355 0.352
(1.645)* (1.763)* (0.293) (4.309)**%(3.887)*** (3.884)***
ACAP*D_AD (a,) 0.498 0.509 0.901 -0.316 -0.198 -0.231
(1.218) (1.248) (2.307)** | (-2.031)** (-1.363)  (-1.615)
ACAP*D_UNDER (Gs) -2.120 -0.706
(-4.012)%** (-3.492)%*+
ACAP*D_UNDERMODER -2.853 -0.636
(@) (-4.957)%** (-3.188)***
ACAP*DUM_UNDERSTRONG 2.441 -0.041
(a,) (1.216) (-0.089)
RWA -0.244 -0.207 -0.291
(-3.675)%**  (-2.993)¥**  (-4.478)***
NPL; -0.262 -0.322 -0.322
(-7.191)*** (-8.552)*** (-8.933)***
D_AD -1.132 -1.392 -0.661 0.0799 0.154 0.139
(-1.652)* (-2.027)** (-1.035) (0.408) (0.785) (@4)
D_UNDER -2.161 0.184
(-1.436) (0.413)
D_UNDERMODER -1.886 0.158
(-1.181) (0.300)
D_UNDERSTRONG -11.134 -1.276
(-2.344)** (-1.391)
EFF -0.024 -0.035 -0.026 0.072 0.081 0.066
(-0.570) (-0.829) (-0.618) (3.740)**(4.389)*** (3.725)***
SIZE -2.352 -2.464 -3.254 0.621 0.470 0.570
(-2.394)** (-2.500)** (-3.379)** | (1.935)*  (1.468) (1.790)*
GDP 0.261 0.303 0.120 -0.234 -0.112 -0.107
(1.348) (1.547) (0.631) (-3.410)*** (-1.616)  (-1.547)
D_SAV 0.1857
(0.136)
D_COOP 0.132
(0.152)
1.005 1.044 0.983 0.140 0.157 0.120
F-test: a,+a,=0 | (9.792)x*  (10.271)**  (9.778)*** (1.545)  (1.800)  (1.101)
-1.613 -2.318 2.524 -0.249 -0.280 0.310
a,+a,=0 | (13.875)*  (10.271)*** (1.589) (2.197) (2.532) (0.464)
J-stat 62.122 61.789 76.842 145.285 108.215 134[766
Observations 2395 2353 2318 2075 1804 1776

khk Kk

indicate statistical significance respectivelytla 1%, 5% and 10% level; figures in brackets regme the t

statisticsARWA= annual changes in the ratio of risk-weighted ssgetotal assetstNPL = annual changes in the ratio
of non-performing loans to net loan§&) UNDER= 1 when bank risk-based capital ratio<8% in thevimus year, 0
otherwise;D_UNDERMODER= 1 when bank risk-based capital ratio<8% and ti@tio >4 in the previous year, 0
otherwise;D_UNDERSTRONG 1 when bank risk-based capital ratio<8% and timatio<4 in the previous year, 0
otherwise;D_AD = 1 when bank risk-based capital ratio between &3 10% in the previous year, O otherwis€AP

= annual changes in the ratio of total capitalotaltassetsSRWA.; = Previous year ratio of risk weighted assets talto

assets; EFF = cost to income ratRIZE = logarithm of total asset€&DP = growth rate of Gross Domestic Product;
D_COOPandD_SAV= dummies fomutual & cooperative and savings banks.
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Table A7b. Impact of changes in capital on risknges for European banks with a relatively
low ratio of deposits to total assets (1992-2006)

SD_ROA LOG_Z
(1.3) (1.b) (1.c) (1.3) (1.b) (1.c)
ACAP(a,) 0.111 0.079 0.078 -0.047 -0.131 -0.139
(5.146)=* (3.929)*** (3.916)** | (-1.100) (-2.418)** (-2.587)***
ACAP*D_AD (a,) -0.128 -0.089 -0.089 0.017 0.120 0.131
(-4.802)*** (-3.497)** (-3.510)*** | (0.315)  (1.777)*  (1.943)*
ACAP*D_UNDER (GG) -0.247 0.034
(-7.791)% (0.447)
ACAP*D_UNDERMODER -0.171 0.119
(a,) (-5.406)*** (1.331)
ACAP*DUM_UNDERSTRONG -0.079 -0.023
(a,) (-1.440) (-0.133)
SD_ROA; 0.597 0.355 0.346
(14.282)*** (9.484)** (8.970)**
LOG_Z. 0.711 0.634 0.623
(13.422)***(10.718)*** (10.626)***
D_AD -0.029 -0.033 -0.025 -0.070 -0.004 -0.011
(-1.061)  (-1.335)  (-1.001)| (-1.186)  (-0.075)  (86)
D_UNDER -0.028 -0.013
(-0.400) (-0.082)
D_UNDERMODER -0.031 0.097
(-0.432) (0.513)
D_UNDERSTRONG 0.143 -0.138
(1.220) (-0.384)
EFF 0.018 0.012 0.012 -0.008 -0.011 -0.012
(6.507)%* (4.621)** (4.344)* | (-1.320) (-1.838)* (-1.935)*
SIZE 0.268 0.127 0.121 -0.309 -0.441 -0.460
(5.035)%* (2.580)***  (2.479)** |(-2.921)*** (-3.532)*** (-3.6796***
GDP 0.009 -0.0009 -0.003 -0.017 -0.031 -0.032
(0.951)  (-0.092)  (-0.337)| (-0.785)  (-1.234)  (-19p4
D_SAV -0.352 0.067 0.074 0.295 -0.136 -0.140
(-1.464)  (0.272) (0.297) (0.570)  (-0.215)  (-0.22D)
D_COOP 0.127 0.179 0.182 -0.084 -0.244 -0.244
(1.174) (1.154) (1.148) |  (-0.348)  (-0.608)  (-0.60p)
-0.017 -0.009 -0.010 -0.029  -0.010  -0.008
F-test: a,+a, =0 (1.266)  (0.379) (0.463) | (0.809)  (0.081)  (0.048)
-0.135 -0.091 -0.0008 | -0.012  -0.012  -0.163
a,+a,=0 |32 572y (15.009)** (0.0002) | (0.030) (0.024)  (0.979)
J-stat 421756  342.768  326.390 34542  37.043  33.219
Observations 2727 2261 2244 2680 2227 2208

khk kK

., " indicate statistical significance respectivelytta 1%, 5% and 10% level; figures in brackets regme
the t statisticsdRWA = annual changes in the ratio of risk weighted taste total assetsJNPL = annual
changes in the ratio of non-performing loans to loeins; D_UNDER = 1 when bank-risk based capital
ratio<8% in the previous year, 0 otherwiBe;UNDERMODER= 1 when bank risk-based capital ratio<8% and
tierl ratio>4 in the previous year, 0 otherwig®; UNDERSTRONG 1 when bank risk-based capital ratio<8%
and tierl ratio<4 in the previous year, 0 otherwBeAD=1 when bank risk-based capital ratio between 8%
and 10% in the previous year, 0 otherwiS®_ROA= 3-year rolling standard deviation of return @sets;
LOG_Z= logarithm of 3-year rolling Z-scordCAP = annual changes in the ratio of total capitabtaltassets;
SD_ROA; = previous yeaSD_ROALOG_Z, = previous yeatOG_Z EFF = cost to income ratidSIZE =
logarithm of total asseGDP = growth rate of Gross Domestic Produdt;COOPandD_SAV= dummies for
mutual & cooperative and savings banks.

48



Table A8a. Impact of changes in capital on riskngjes for European banks with a relatively
high ratio of deposits to total assets (1992-2006)

ARWA ANPL
(1.a) (1.b) (1.c) (1.a) (1.b) (1.c)
ACAP(a,) 1.498 1.927 1.912 0.286 0.009 0.013
(2.731)%** (3.276)%*+ (3.238)**+ (1.398) (0.047)  0.067)
ACAP*D_AD (a,) 0.034 -0.559 -0.489 -0.015 0.141 0.099
(0.041) (-0.612) (-0.526) (-0.046)  (0.363)  (0.248)
ACAP*D_UNDER (Gs) -3.028 0.431
(-1.959)* (1.093)
ACAP*D_UNDERMODER -0.844 0.947
(@) (-0.426) (2.066)**
ACAP*DUM_UNDERSTRONG -1.683 -0.209
(a,) (-0.438) (-0.266)
RWA -0.104 -0.118 -0.125
(-1.705)* (-1.703)* (-1.799)*
NPL; -0.234 -0.333 -0.300
(-4.668)*** (-6.432)*** (-5.825)***
D_AD -7.848 -7.592 -7.664 -0.428 -0.372 -0.18p
(-6.954)**  (-6.276)***  (-6.230)*** | (-1.089)  (-0.84)  (-0.395)
D_UNDER -10.973 0.238
(-3.684)*** (0.322)
D_UNDERMODER -8.434 -0.880
(-2.586)**+ (-0.854)
D_UNDERSTRONG -28.075 1.727
(-2.437)* (1.389)
EFF -0.036 -0.058 -0.069 0.095 0.107 0.117
(-0.730) (-1.048) (-1.234) (3.078)**(3.279)*** (3.447)***
SIZE -0.440 0.135 -0.155 0.333 0.043 0.036
(-0.448) (0.130) (-0.147) (0.691) (0.080)  (0.104)
GDP -0.055 0.015 -0.004 -0.124 -0.024 0.002
(-0.293) (0.074) (-0.024) (-1.303)  (-0.223)  (0.p24
D_SAV 0.491
(0.143)
D_COOP -0.516
(-0.201)
1.533 1.368 1.422 0.270 0.151 0.113
F-test: a,+a, =0 (4.896)** (3.261)* (3.351)* (0.957)  (0.199)  (0.104)
-1.529 1.083 0.228 0.717 0.957 -0.196
a +a =0 (1.167) (0.322) (0.003) (4.117)** (5.110)**  (0.065)
J-stat 46.795 39.201 37.440 160.277 173.699 169/956
Observations 2319 2046 2034 1580 1324 13097

khk Kk

indicate statistical significance respectivelytla 1%, 5% and 10% level; figures in brackets regme the t

statisticsARWA= annual changes in the ratio of risk-weighted ssgetotal assetstNPL = annual changes in the ratio
of non-performing loans to net loan§&) UNDER= 1 when bank risk-based capital ratio<8% in thevimus year, 0
otherwise;D_UNDERMODER= 1 when bank risk-based capital ratio<8% and ti@tio >4 in the previous year, 0
otherwise;D_UNDERSTRONG 1 when bank risk-based capital ratio<8% and timatio<4 in the previous year, 0
otherwise;D_AD = 1 when bank risk-based capital ratio between &3 10% in the previous year, O otherwis€AP

= annual changes in the ratio of total capitalotaltassetsRWA ;= Previous year ratio of risk-weighted assets talto
assets; EFF = cost to income ratRIZE = logarithm of total asset&DP = growth rate of Gross Domestic Product;

D_COOPandD_SAV= dummies fomutual & cooperative and savings banks.
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Table A8b. Impact of changes in capital on risknges for European banks with a relatively
high ratio of deposits to total assets (1992-2006)

SD_ROA LOG_Z
(1.3) (1.b) (1.c) (1.3) (1.b) (1.c)
ACAP(a,) 0.102 0.337 0.314 -0.198 -0.252 -0.249
(6.519)=* (8.143)*** (8.125)*** |(-5.027)*** (-3.629)*** (-3.720)***
ACAP*D_AD (a,) -0.088 -0.310 -0.288 0.129 0.154 0.156
(-3.350)*** (-5.587)*** (-5.444)*** | (1.903)*  (1.647)* (1.667)*
ACAP*D_UNDER (GG) -0.092 0.115
(-2.400)* (1.195)
ACAP*D_UNDERMODER -0.351 0.185
(a,) (-4.635)*** (1.510)
ACAP*DUM_UNDERSTRONG -0.219 0.058
(a,) (-1.916)* (0.294)
SD_ROA; 0.398 0.342 0.318
(14.026)*** (6.249)**  (5.966)**
LOG_Z. 0.454 0.453 0.439
(8.546)* (7.463)*** (7.469)***
D_AD -0.037 -0.074 -0.083 0.081 0.104 0.114
(-1.214)  (-1.298)  (-1.522)| (1.017)  (1.076)  (1.170)
D_UNDER 0.090 -0.096
(1.234) (-0.509)
D_UNDERMODER 0.148 -0.053
(1.010) (-0.215)
D_UNDERSTRONG 0.018 -0.323
(0.101) (-1.008)
EFF 0.007 0.017 0.015 -0.001 -0.013 -0.011
(3.399)%* (5.188)*** (4.783)** | (-0.335) (-2.120)** (-1.815)*
SIZE 0.132 0.263 0.227 -0.325 -0.438 -0.442
(3.757)%* (3.838)*** (3.4T7)** |(-3.641)*** (-3.831)*** (-3.875)***
GDP 0.009 0.014 0.013 0.003 -0.012 -0.013
(1.027) (0.895) (0.892) (0.156)  (-0.458)  (-0.49])
D_SAV -0.076 -0.188
(-0.419) (-0.406)
D_COOP 0.021 -0.784
(0.102) (-1.4638)
0.013 0.026 0.025 -0.069  -0.097  -0.093
F-test: a,+a, =0 (0.400)  (0.503) (0.497) | (1.562) (2.360) (2.080)
0.010 -0.014 0.094 -0.083  -0.066  -0.190
a,+a, =0 (0.087)  (0.054) (0.732) | (0.873) (0.426)  (0.982)
J-stat 480.062  137.606  157.515 61.400  47.105  51.011
Observations 2165 1669 1649 2137 1645 1626

khk kK

., " indicate statistical significance respectivelytta 1%, 5% and 10% level; figures in brackets regme
the t statistics. SD_ROA= 3-year rolling standard deviation of return @setsLOG_Z= logarithm of 3-year
rolling Z-score;D_UNDER = 1 when bank-risk based capital ratio<8% in thevjmus year, 0 otherwise;
D_UNDERMODER= 1 when bank risk-based capital ratio<8% and tietlo >4 in the previous year, 0
otherwise;D_UNDERSTRONG 1 when bank risk-based capital ratio<8% and tiatio<4 in the previous
year, 0 otherwiseD_AD=1 when bank risk-based capital ratio between 886 0% in the previous year, 0
otherwise;4CAP = annual changes in the ratio of total capital dtalt assetsSD_RO#; = previous year
SD_ROALOG_Z; = previous yeatOG_Z EFF = cost to income ratiddIZE= logarithm of total asseGDP

= growth rate of Gross Domestic Produidt; COOP and D_SAV= dummies formutual & cooperative and
savings banks.
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Table A9a. Simultaneous equations (1992-2006)

ARWA ACAP
ACAP (a3) 3.225
(2.365)*
ACAP*D_AD (a,) -2.215
(-3.77)
ACAP*D_UNDER (s) -6.748
(-3.142)%**
ARWA (ag) 0.071
(2.593)***
ARWA*D_AD (o) -0.055
(-1.864)*
ARWA*D_UNDER (as) -0.096
(-2.71)**=
RWA, -0.051
(-2.839)***
CAP,, -0.062
(-8.293)***
D_AD -2.962 0.460
(-3.77)%** (4.388)***
D_UNDER -3.227 0.735
(-1.438) (2.384)**
ROA 1.053
(5.189)**
EFF 0.164 0.062
(2.532)* (2.765)***
SIZE 0.442 0.129
(3.752)*** (2.400)**
GDP -0.218 0.118
(-1.907)* (4.338)***
> 1.009 0.016
Khi“ test : a +a, =0 (3.877)** (2.338)
-3.523 -0.024
a,+a, =0 (6.049)** (1.092)
R® -0.019 -0.382
o Observations 3130 3130

, ", " indicate statistical significance respectivelytta 1%, 5% and 10% level; figures in brackets regme
the t statisticsdRWA= annual changes in the ratio of risk-weighted ssteetotal assetsp UNDER= 1 when
bank risk-based capital ratio<8% in the previouary® otherwiseD UNDERMODER= 1 when bank risk-
based capital ratio<8% and tierl ratid in the previous year, 0 otherwi€e; UNDERSTRONG 1 when bank
risk-based capital ratio<8% and tierl ratio<4 ia ghrevious year, 0 otherwis@; AD = 1 when bank risk-based
capital ratio between 8% and 10% in the previceer yO otherwiseJCAP = annual changes in the ratio of total
capital to total asset® WA ; = Previous year ratio of risk-weighted assets tal tassetsCAP,; = Previous year
ratio of total capital to total assets; ROA= retomaverage assetsFF = cost to income ratidd1ZE= logarithm

of total assetsGDP = growth rate of Gross Domestic Product.
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Table A9b. Simultaneous equations (1992-2006)

SD_ROA ACAP
ACAP (ug) 0.667
(5.439)*+*
ACAP*D_AD () -0.684
(-5.994 )+
ACAP*D_UNDER (us) -0.604
(-3.458)***
SD_ROA (i3) 0.073
(0.946)
SD_ROA*D_AD (o) -0.536
(-2.133)**
SD_ROA*D_UNDER i) 0.368
(0.828)
SD_ROA; 0.468
(4.895)*+*
CAP,, -0.049
(-5.854)x*+
D_AD -0.006 0.507
(-0.129) (6.093)***
D_UNDER -0.041 0.390
(-0.298) (1.966)**
ROA 0.504
(7.484)%*+
EFF -0.001 0.017
(-0.185) (1.218)
SIZE -0.039 0.026
(-3.176)*** (0.835)
GDP -0.022 0.060
(-1.481) (2.765)
, -0.016 -0.463
Khi“ test : a +a, =0 (0.121) (3.957)**
0.063 0.442
a,+a, =0 (0.231) (1.065)
R® -1.209 0.133
Observations 2869 3586

TR F

indicate statistical significance respectivelytta 1%, 5% and 10% level; figures in brackets regmé

the t statisticsSD_ROA= 3-year rolling standard deviation of return @sets;D_UNDER= 1 when bank risk -
based capital ratio<8% in the previous year, Orgitse; D UNDERMODER= 1 when bank risk-based capital
ratio<8% and tierl ratie4 in the previous year, O otherwid®; UNDERSTRONG 1 when bank risk-based
capital ratio<8% and tierl ratio<4 in the previgusar, 0 otherwiseD AD = 1 when bank risk-based capital
ratio between 8% and 10% in the previous yeath@raise;,ACAP= annual changes in the ratio of total capital
to total assetsSD_ROA; = previous year standard deviation of return oe@sAR, ; = Previous year ratio of
total capital to total assets; ROA= return on agerasset€EFF = cost to income rati®IZE= logarithm of total
assetsGDP= growth rate of Gross Domestic Product.
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