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ABSTRACT

This paper develops a contingency approach, tca@xpbw bank ownership influences
bank stability, as well as the effect of compefitiand regulation on bank stability.
Using a country-level panel dataset for the peri®83-2007, we show that savings
banks and cooperative banks (stakeholder banksmare stable than commercial
banks, while in systems with a high presence ofpecatives and savings banks,
commercial banks are less stable than they otherwiild be. We also show that the
effect of competition and bank regulation (in terwfs capital regulations, deposit
insurance, and activity restrictions) on bank diigbis contingent upon the bank
ownership type. These findings yield important @pliimplications. The same
regulation and degree of competition has differeffects on bank risk taking,
depending on the bank’s ownership structure.



1. Introduction

The financial crisis that began in 2007 has hiaficial systems around the world,
and has focused attention on the inadequacieseoftdhtemporary model of financial
regulation, both at the national and at the gldbaél (Avgouleas, 2008). Excessive
risk- taking in the financial sector has been cdei®d to be one of the primary causes
of the crisis, but the deeper question is what esussich excessive risk-taking? The
general argument is that flawed regulation, exwessiompetition, and perverse
incentives have led to excessive risk taking irafficial markets and are at the root of
the most significant economic crisis since the Gi2apressionEichengreen, 2010).
These arguments underscore the current effort ftmmebank governance practices,
competition, and regulation - in order to shapekb@sk - in most countries around the
world. However, there is no clear prediction of thigect of competition and bank
regulation on financial stability, nor is there @snce that any universal set of best
practices is appropriate for all banks, independéniheir ownership structure; in other
words, there is limited evidence on whether reguhst and supervision that are
successful for commercial banks, for example, bellequally effective for cooperatives
or saving banks. This paper addresses these id3uss the effect of bank ownership
structure, competition and regulation on bank $tgbs explored. Second, we analyze
whether the relationship between competition antksability on the one hand, and
the relationship between regulation and bank stgbdn the other hand, depends on the
bank ownership structure. In particular, we différate between commercial and
stakeholder banks. While Commercial banks are Bb&ter banks, aiming to maximize

profits, savings and cooperative bahkse stakeholders banks aiming to maximize

1 On the one hand, saving banks are a kind of stadtehbank with no formal owners. Although many
savings banks differ from country to country, anetre within a single country, they have three main
characteristics (Ayadi et al, 2009): 1)They are awally profit-oriented credit institutions in thdiey are

committed to also pursue other objectives besidefitp2) They have a social mission, a regional
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profits as well as other social objectives. We arthat stakeholder banks, because of

their features of origin, their mission, their attes, their organisational form and their

legal status, are less risk-inclined than commebaaks, and that their presence affects

the risk-taking incentives of their competitors.eThroposed model is illustrated in

Figure 1.

Figure 1: The Relationship between Competition, regjation, bankruptcy risk and

ownership
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The effect of competition and regulation on bankbsity remains a widely

debated and controversial issue, both among poh&gns and academics worldwide.

Regarding competition, the two basic hypotheseghm literature on bank

stability and competition have been fr@nchise value paradigrfcompetition-fragility

view) and therisk-shifting hypothesigcompetition-stability view). The competition-

commitment and a mandate to contribute to the ‘gdrgood’. 3) They can be decentralized elements of
some larger system, network or nexus. Savings beaksbe organized in different ways, depending on
national legislations. In Europe there are savipasks that are joint stock companies or privat@iest
(Ireland, United Kingdom, Italy, Sweden, Belgiuminlend, Holland and Denmark); public entities
(Portugal, Switzerland, Austria, Germany, Greecd huxemburg), and some are private foundations
(Spain and Norway).On the other hand, mutual (@peoative) banks are customer-owned entities that
aim to provide the best possible products and ceswio its members.
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fragility view contends that an increase in comtpeti will hurt bank stability by

eroding the franchise value (Keeley, 1990; Alled &ale, 2000, 2004; Carletti, 2008).
The competition-stability view holds that compeititileads to less fragility, because the
market power of banks results in higher interegesrdor customers, making it more

difficult for them to repay loans (Boyd and De Nma2005).

In terms of regulation, economic theory providesflicting predictions about
the effects of bank regulation and supervisory foras on bank stability. For instance,
there is no academic consensus on the effect afatapgulation, activity restrictions
and deposit insurance on bank stability. On thelarel, capital regulation and activity
restrictions are seen as fostering stability byuogty bank incentives to engage in
riskier activities (Boyd et al., 1998; Hellmann, Mock and Stiglitz, 2000). On the
other hand, they could lead to rent-seeking anddcpuevent banks from reaping
necessary diversification and scale benefits (Skes and Klingebiel, 2000). Finally,
the role of deposit insurance schemes has beegialtpeontroversial. While they are
intended to increase bank stability by protecting payment and credit systems from
contagious bank runs, they also encourage excesskstaking behavior (Merton 1977,
Keeley, 1990), which some believe offsets any Brabion benefits (Barth et al., 2004,

Demirgui¢-Kunt and Detragiache, 2002).

None of the papers reviewed, however, considersilplesdifferences in the
relationship between competition, regulation andkbask across commercial, savings
and cooperative banks, as we do in this paper. Bhisomewhat surprising, since
standard agency theories establish that the typ&oérship of an organization is likely
to affect its objectives, its strategy, its riskitey incentives, and its performance
(Jensen and Meckling, 1976; John, Litov, and Yew@f)8). We suggest that, rather

than assuming that banks have the same risk pnefeseand react in the same way to a
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change in competition and regulation, it is critita consider differences in their
ownership structure when analyzing financial stghiOur analysis builds on Beck et
al., (2010) and Laeven and Levine (2009). Beck.et2810) examine how regulation,
supervision and other institutional factors infloenthe relationship between
competition and bank risk-taking incentives. Howetkey do not include differences
in ownership structure in their analysis. Closerotor analysis, Laeven and Levine
(2009) empirically show that the relation betweesnlb risk and bank regulation
depends on the bank’s ownership concentration. Tibeys on shareholder banks
(profit-maximizing banks) and define different owslteip structure by the fraction of
ultimate cash flow rights held by the bank’s latges/ner. Rather, we differentiate
between banks with different objective functionsnfenercial and stakeholders banks),
and explore whether the relationship between risdl eegulation depends on the
ownership structure of the bank, and on the propoxf each type within the financial

system in general.

To perform our analysis, we collect individual baséta from the BankScope
database provided by Bureau van Dijk. We draw &fata 1993 to 2007 and consider
17,114 banks from 72 countries of which 11,710 @mmercial banks, 2,309 are
savings banks and 3,095 are cooperative banks. Mtimate the Panzar and Rosse
(1987) H statistic as a measure of competition &ithwing the literature (Leaven and
Levine, 2009, Beck et al., 2010, Boyd and Runk@93l Maechler et al., 2005, Beck
and Laeven, 2006, and Mercieca et al., 2007), ieelbank stability as the inverse of
the probability of insolvency, measured by the b@ngcore. Thus, the inverse of the
bank Z-score measures bank risk. The Z-score ¢teftp profitability, leverage and
return volatility) is a widely-used measure of badistance to default, and is

monotonically associated with the bank’s probapilitf failure; a higher Zcore



indicates that the bank is more stable (less ridkiyally, in order to analyze the extent
to which the effect of bank regulation depends ankbownership structures, we follow
Laeven and Levine (2009) and select from the Batthal (2006) database those
regulatory variables that are stressed by the B@sehmittee, and theory highlights
affecting bank behavior. Thus, we examine depositinance, capital regulations, and

regulatory restrictions on bank activities

Our findings are as follows. First, we show thatkeholder banks are less risk-
inclined than commercial banks and that they maledr trivals, especially competing
commercial banks, less stable. This finding holétseracontrolling for competition,
institutional characteristics and bank regulati8econd, our results show a negative
direct effect of competition on bank stability, papting the competition-fragility view.
Moreover, we show that this negative effect is mgent on the bank’s ownership
structure. In particular, we find that the effeEtompetition on stability is significantly
more negative for commercial banks compared toesialkler banks, as well as for any
bank operating in systems with a higher proportrstakeholder banks. Finally, we
find that capital requirements, activity restricigoand deposit insurance have a negative
effect on bank stability, but that the impact oégh regulatory measures on bank risk
depends on the ownership structure of the bankcifsgaly, we find that stringent
capital regulatory measures decrease the stabiligpmmercial banks, but this has no
effect upon the stability of stakeholder banks. addition, we show that capital
requirements increase bank stability in economiiéls avhigh proportion of stakeholder
banks. The effect of activity restrictions on bastkbility is negative for stakeholder
banks, but positive for commercial banks. Consetijyiewe also find that the negative

effect of activity restrictions on bank stabilitycreases with the proportion of



stakeholder banks in an economy. Finally we shawdleposit insurance has a negative

impact on bank stability, and that this effectusr stronger for commercial banks.

Overall, our findings suggest that it is importémconsider the bank ownership
structure when analyzing bank stability. This resuhy have important implications for
academics and policy makers, as it indicates trairing bank ownership structure can
lead to erroneous conclusions about the effectscavhpetition and of banking

regulations on bank stability.

The paper is organized as follows. In section 2 fivge review the literature on
the relationship between bank ownership structa résk, stating our hypothesis on
this relationship. We then review the literaturetia relationship between competition,
regulation and bank risk, formulating our hypoteesn the contingency effect of
regulation, and of competition on bank stabilitgcon 3 summarizes the data. Section
4 presents the methodology and defines the kegas used in our analysis. Section 5

discusses the results and section 6 concludes.

2. Prior research and theoretical framework

2.1 Stakeholder banks and risk taking incentives.

The main difference between commercial and stakiehdbanks lies in their
objective function. While the former are shareholdanks aiming to maximize profit
the latter are dual bottom-line institutions ( Ayatal., 2009) in that they aim not only
to maximize profits but also social objectivesisitwell established in the literature
(Holderness and Sheehan, 1988, Mehran, 1995, Aguled Jackson, 2003, La Porta et
al., 1999, and Bebchuk and Hamdani, 2009) thatsfimath different types of owner
pursue different strategic objectives and faceeddffit governance problems. It is thus

possible to observe differences in firm behavigredwling on their ownership structure.
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Following this line of reasoning, we argue thakstelder banks and commercial banks
are likely to differ in their risk-taking incentige The literature’s verdict on the stability
of stakeholder banks is less clear. On the one ,haederal papers suggest that
stakeholder banks are riskier than commercial haRésteyne (2007) and Goddard et
al. (2010) argue that stakeholder banks’ inabthbtygliversify and to raise capital at short
notice make them less able to absorb demand- guyssfule shocks, and thus to adjust
to adverse circumstances and changing fidksaddition, Delgado et al. (2007) show
that cooperative bank borrowers may have incentivdsee-ride in taking risky loans,
since the losses will be shared between all mendddie bank. Rey and Tirole (2007)
show that inter-generational conflicts betweendsthed and new members can make
cooperatives less stable. Finally, Hower (2009)esdthat firms that have a main
banking relationship with a stakeholder bank awes Iekely to exit at the onset of
financial distress than their counterparts whosennimnk relationship is with a

commercial bank.

On the other hand, there are arguments supportiagdea that stakeholder
banks are more stable than commercial banks. , sy are less subject to the short-
term pressures of the capital market (and heneemigopic focus on the share price) as
they are not owned by profit-oriented sharehold&escond, the absence of external
shareholders in the stakeholder bank model carebmeéd to be an inherent ‘efficiency
advantage’ in the sense that, other things betugle they should be able to operate
with lower margins, and with either a preferenceléover-risk - lower-return strategies
or for generating buffers to be resorted to duttiagl times. Empirical papers on the

subject note that stakeholder banks have lowerrtregaeturns, but no compelling

2 For example, Brunner et al. (2004) note that thedsh cooperative banking sector did not surviee th
crisis of the early 1990s in a cooperative forncifrg high marginal costs of capital, the need &ioe
capital was a major factor in the decision to ddmalize.
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evidence is found that this is due to less effecthanagement compared to commercial
banks (Brunner et al., 2004; Altunbas, Evans, amdlyiMeux, 2001). The findings that
stakeholder banks have lower returns with a sindiegree of efficiency, suggest that
they may have preferences toward low-risk - lowHnetinvestments. In addition,
stakeholder banks in many countries belong to regi@associations and, directly or
indirectly, to a national association (Ayadi et &009). Thus, they are, in most cases,
elements of decentralised networks with second- #mdl-tier organisations that
support the decentralised or local units, which rhalp to increase the stability of
stakeholder banks. Furthermore, the combinationtratiitional business models
(particularly the dominance of retail funding) wighstable deposit base, and business
strategies aimed at building up capital for futgemerations of members (Beck et al,
2009), makes the stakeholder banking model lessieprim systemic instability
problems. (Ayadi et al, 2009). Finally, adopting agency perspective, some authors
have suggested that stakeholder banks are lessncigked than commercial banks
because managers in stakeholder banks may be ikeletb pursue their own goals.
This may be so because of the relatively lower sigbt by stakeholder bank members
compared to owners in a commercial bank. To thergxthat bank managers have
concentrated wealth, including their non-diversiflehuman capital, they are expected
to protect this internally by selecting ‘excessyelafe assets’ or by diversification
(Smith and Stulz 1985; May 1995). In contrast, shalders (who are able to diversify
their portfolio risk in the capital market and wheoe protected by limited liabilities)
would like to undertake all positive net presertiggNPV) projects, regardless of their
risk, to maximize the value of the put option pdomd by the existence of deposit

insurance (Guay 1999Jhus, this line of research suggests that sharehatshtrolled

% As argued by Merton (1977), Marcus and Shaked (,.98#1 Ronn and Verma (1986), the system of
levying fixed-price deposit insurance premia resuita put-option-like subsidy to bank stockholgéns
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banks are riskier than stakeholder banks, whereagens effectively control the

organization.

The theoretical arguments supporting the idea skateholder banks are less
risk-inclined than commercial banks have been anglly validated. For instance, the
empirical work on the behavior of mutual banks ssgjg that mutual financial
institutions tend to adopt less risky strategiemntde-mutualized ones (O’Hara, 1981,
Rasmusen, 1988; Saunders et al, 1990; Cordell,et993; Gropper and Beard, 1995;
Fraser and Zardkoohi, 1996; Knopf and Teall, 192&y, 1997; Leonard and Biswas,
1998; Hansmann, 1996; Chaddad and Cook, 2004, haave Levine, 2006; lannotta
et al., 2007; and'ihdk and Hesse, 2007). Also, recent empiricalisgidhow that, in
the retail banking market of countries where stak#dr banks are more relevant, they
are less risk-inclined than commercial banks (Gakéarco and Robles-Fernandez,

2008; Bghren and Josefsen, 2007).

Gutiérrez and LopezPuertas-Lamy (2011) also shawdtakeholder banks are
less risk- inclined than commercial banks, and thray bank is less stable in the
presence of stakeholder banks. This last resutioissistent with the idea that the
absence of external shareholders in stakeholddsshaovides them with an ‘efficiency
competitive advantage’ since they may be able &raip at lower margins and thus to
“over-pay” for deposits or “under-charge” for assefonsequently, a greater presence
of non-profit-maximizing stakeholder banks coulduee the soundness of commercial
banks. Moreover, stakeholder banks may use theierlcaverage cost of capital to
pursue aggressive expansion plans, leading toslesse for commercial banks in the

retail market and, in the end, to an increase ofrnercial banks’ reliance on less stable

value of which increases with bank risk. Thus, bsh&reholders have strong incentives for ‘excelsive
risky investments that potentially benefit themsslat the expense of the deposit insurance furdithan
tax-payers who back it.
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revenue sources (such as corporate banking ortmees banking). These predictions
are in line with empirical studies showing thatthose systems with a high presence of
non-profit-maximizing banks, CBs are less stabintthey would otherwise b€ipak

and Hesse, 2007; De Nicolo, 2000).

In light of the arguments presented, we believe thase supporting the idea
that stakeholder banks are more stable than comaheb@anks outweigh those
supporting the higher stability of commercial bgnkkich leads us to empirically test
the theoretical prediction in Gutiérrez and LoOpeafas-Lamy (2011) with the

following hypotheses:

H1: Stakeholder banks are less risk-inclined tmmmercial banks
H2: The presence of stakeholder banks decreasds diahility, especially the stability
of commercial banks

2.2 Is the effect of competition on stability content on the bank’s ownership

structure?

In recent years, a theoretical and empirical liteea has emerged which
explores the links between competition and stahititthe banking industry. The two
basic perspectives in the literature have beeifréimehise value paradigrfcompetition
reduces financial stability) and thesk-shifting hypothesigcompetition increases
financial stability). On the one hand, the compatifragility view argues that less
competitive banking systems are less fragile beratise numerous lending
opportunities, high profits, capital ratios and tbavalues of incumbent banks make
them better placed to withstand demand- or supply-sshocks, and provide
disincentives for excessive risk taking (Keeley9@9Allen and Gale, 2000, 2004;

Carletti, 2008). On the other hand, the competistability view contends that
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competition leads to less fragility, because theketapower of banks results in higher
interest rates for customers, making it more dittidor them to repay loans, increasing
the possibility of loan default and increasing rigk bank portfolios, making the
financial system less stable (Boyd and De Nicol@)3). Most recently, Martinez-
Miera and Repullo (2010) suggest a non-linear icglahip between bank competition
and stability, arguing that heightened competitioatly reduce a borrower’s probability
of default (referred to as the risk-shifting effiecbut it may also reduce interest
payments from performing loans, which serve asféebto cover loan losses (referred
to as the margin effect). The authors find evidesica U-shaped relationship between
competition (measured by the number of banks) amdk bstability. In highly
concentrated markets, the risk-shifting effect dwates and more competition reduces
bank risk, while in very competitive markets thergia effect dominates, and increased

competition erodes bank franchise value and herweases risk.

Empirical evidence with respect to whether comjmetitenhances or reduces
bank stability is mixed. While Boyd et al. (2006)daDeNicolo and Loukoianova
(2007) find that the risk of bank failure increagedess competitive markets, Jiménez
et al. (2010) find that risk decreases with a insthe market power of incumbent banks.
Berger et al. (2009), using a variety of risk anchpetition measures from 23 countries,
provide limited support to both the competitiongilly and competition-stability
views. Specifically, they find that market powecr@ases credit risk, but banks with
more market power face less risk, overall. Beckle{2010) use a large cross-country
dataset of banks to show that an increase in banipetition has a larger impact on
risk-taking incentives in countries with strict i@dy restrictions and low levels of

concentration.
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However, none of these studies have considered ptissibility that the
relationship between competition and stability nvayy across banks with different
ownership structure. Such variations may arise frdifferences in bank origins,
mission, activities, organisational form, legal tsta access to external finance
(stakeholder banks can only build up capital vieaired earnings) and regulatory
treatment. In this paper, we posit that commerarad stakeholder banks are likely to
interact differently with their external environnteand, as a result, they may react
differently to a change in competition. In parteyl we argue that the stability of
stakeholder banks is less likely to be affectecalijnange in competition. On the one
hand, in terms of the competition fragility viewamagers in stakeholder banks may be
less prone to pursue aggressive and risky stratdgmused on avoiding declines in
short-term profits, when facing an increase in cetiipn. This may be so for at least
two reasons. First, stakeholder banks have obgstother than profit, which may
induce managers to prioritize the continuity of bamk’s activities over the short-term
pursuit of profit. Second, the pressure exertedhdgrd members to avoid decreases in
profit (through increased risk taking) is likely b& lower in a context of stakeholder
banks compared to commercial bank, where managersubject to the short-term
pressures of the capital market. In this sensespCed al. (2004) provide evidence that
CEO replacement is more frequent in commercial bahlan in savings banks. This
finding is in line with the argument that CEOs iamamercial banks may feel more

pressure to focus on short-term profit-maximization

On the other hand, in terms of the competitionibtgbview, we argue that,
when the degree of competition changes, the lotneast rates charged by stakeholder
banks are likely to fluctuate less than those abditly commercial banks; that is, when

competition decreases, commercial banks may takensage of their market power to
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maximize profits by charging higher interest rabestheir loans. Higher interest rates,
in turn, make it harder for customers to repayrth@ans. This could increase moral
hazard by inducing borrowers from commercial batakshift their business activities
into riskier projects. In contrast, the stakeholBank’s capacity to operate at lower
margins, as the required return on investment®weed, may allow them to “under-
charge” for assets in low competitive markets. Ageault, under low levels of
competition, customers of stakeholder banks malg&®inclined to increase the risk of
their business activities, since they may not firttarder to repay their loans. Thus, we

hypothesize that:

H3: The effect of competition on bank stabiliticastingent on the bank’s ownership
structure. The effect is stronger for commerciahks i.e., more negative (following the
competition-fragility view) or more positive (folling the competition-stability view)

compared to Stakeholder banks.

2.3 Is the effect of requlation on stability comgmt on the bank’s ownership structure?

Economic theory provides conflicting predictionsoab the effects of bank
regulation and supervisory practices on bank deveént, performance, and stability
(Barth et al., 2002). Beyond yielding predicticaisout the relation between bank risk
and ownership structure, some theories suggestthistrelationship will vary with
national regulations (Shleifer and Vishny, 1986;s&y Chen, and Kane, 1981; John,
Saunders, and Senbet, 2000; John, Litov, and Y&0@f). Boyd and Hakenes (2008)
develop a theoretical model of bank risk taking #mting under different levels of
ownership concentration. They stress that the efé&cts of capital regulation can be
quite different for banks with dispersed ownershefative to banks with a majority
owner, suggesting that corporate governance igalrin determining good regulatory
policy. More recently, Laeven and Levine (2009) emally show that the influence of

14



capital regulation, deposit insurance policies aggdrictions on bank activities on bank
risk depend critically on the bank’s ownership camtcation, such that the actual sign of

the marginal effect of regulation on risk varieshnownership concentration.

We frame our empirical analysis around this literat arguing that the effect of
regulation on bank stability is different for commmial banks than for stakeholder
banks. As in Laeven and Levine (2009), we focushmse regulatory measures which
have been stressed by the Basel Committee, andightgd by theory, as affecting
bank behavior. Specifically, we examine whetherdfiect of deposit insurance, capital
regulation, and regulatory restrictions on bankivéaats is contingent upon the
ownership structure of banks. For all three measuvee first explain the direct
relationship between the regulatory measure an# bability, and then establish why
this relationship is likely to be different for comercial banks compared to stakeholder

banks.

The effect of an imposition of capital requiremerds bank stability is
theoretically inconclusive. While traditional appohes to bank regulation emphasize
the positive features of capital adequacy requirgméDewatripont and Tirole, 1994),
under the argument that capital serves as a baffamst losses, and hence failure,
Koehn and Santomero (1980), Kim and Santomero (18&&anko and Kanatas (1996)
and Blum (1999), among others, argue that camtglirements may also increase bank
risk-taking behavior. This negative impact of caprequirements on bank stability may
be due to a shift towards riskier investment pdidfoto compensate owners for the loss
of utility from more stringent capital requiremeiikehn and Santomero, 1980; Buser,
Chen, and Kane, 1981). Also, it has been arguetd ithaising equity capital is more
expensive than attracting deposits, an increasiskrbased capital requirements tends

to reduce the bank’s willingness to screen and (Batth et al., 2004). In a general
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equilibrium context, Gorton and Winton (2000) shthat raising capital requirements
forces banks to supply fewer deposits, which reglube liquidity-provision role of

banks.

Given these conflicting theoretical predictionsdaihe controversy over the
attempt to set new risk-based capital requiremantbie Basel Ill Capital Accord, it
seems timely and important to examine the assoonidietween capital requirements
and bank ownership structure. We posit that tharasmts on the negative and positive
effects of capital requirement on bank risk-takighavior may not apply equally to

stakeholder and commercial banks.

Stakeholder banks have quasi-prohibitive high castsexternal financk
compared to commercial banks that can issue neweslan the capital markets. In
addition, stakeholder banks cannot disclose ortkell reserves, and as a result, they
tend to create reserves in good times and unloek tim bad times. This means that,
independently of the capital regulatory regime kelelder banks will retain their
profits as reserves creating a buffer against &ssad hence against failure.
Furthermore, stakeholder banks do not have ownbrs may seek to compensate for
the loss of utility from more stringent capital vg@ments by selecting riskier
investment portfolios, as could be the case for mencial banks. Therefore, our
hypothesis is that the existence of capital requemrgts may have a null or positive
effect on the stability of stakeholder banks, butemative effect on the stability of

commercial banks.

* The responsible local authorities or foundationg#vings banks cannot provide them with additional
capital due to their high indebtedness, and theedive banks cannot force their members to pay in
additional capital
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H4a: The effect of capital requirements on bankbiditg is contingent on bank
ownership structure, negative for commercial baskd null or positive for stakeholder

banks

Regarding activity restrictions, countries attentpt reduce bank risk by
restricting banks from engaging in non-lending \atés, such as securities and
insurance underwriting (Boyd et al., 1998). As edlain Barth et al., (2004) there are
five main theoretical justifications for restriainbank activities. First, conflicts of
interest may arise when banks engage in such éivadivities as securities
underwriting, insurance underwriting, and real &stmvestment, since banks may
attempt to “dump” securities on ill-informed invest to assist firms with outstanding
loans (John et al., 1994, Saunders, 1985). Sedonthe extent that moral hazard
encourages riskier behavior, banks will have maopoatunities to increase risk if
allowed to engage in a broader range of activifigzsyd et al., 1998). Third, complex
banks are more difficult to monitor. Fourth, banksy become politically and
economically powerful to the extent that they beeditwo big to discipline”. Finally,
large financial conglomerates may reduce compatiéind efficiency. However, there
are alternative theoretical reasons for allowingksato engage in a broad range of
activities. Fewer regulatory restrictions permié tbxploitation of economies of scale
and scope (Claessens and Klingebiel, 2000), fewstrictions may increase the
franchise value of banks and thereby augment in@nfor more prudent behavior, and
broader activities may enable banks to diversifyome streams and thereby create

more stable banks.

Our hypothesis is that the validity of each of ttieoretical predictions
regarding the effect of activity restrictions onnkastability is contingent on bank

ownership structure. Managers at stakeholder bailk$e less affected by the moral
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hazard problem, since they are under less pressugenerate shareholder value and
are more risk-averse than shareholders of comnhdrarks. Furthermore, stakeholder
banks tend to be smaller than commercial banksdegpthe moral hazard problems
related to the “too big to discipline” problem. ®iwhile stricter activity restrictions
may favor the stability of commercial banks by reidg opportunities to increase risk
by engaging in a broader range of activities (Beyal., 1998), they may hamper the
stability of stakeholder banks who may not be medi to engage in a broader range of
activities to increase their risk, but to diversificome streams and thereby to increase
their stability. Consequently, we hypothesize tlla¢ impact of restricting bank

activities is likely to depend on bank ownershipey

H4b: The effect of activity restrictions on banklslity is contingent on the
bank’s ownership structure, positive for commertiahks and negative for stakeholder

banks

Many countries adopt deposit insurance schemesoteq payment and credit
systems from contagious bank runs. However, thedoction of deposit insurance
schemes comes at a cost, since they may encowegese/e risk-taking (Merton 1977;
Keeley, 1990), which some believe offsets any henef stabilization (Barth et al.,
2004; Demirguc-Kunt and Detragiache, 2002). Wencl#nat the negative effect of
deposit insurance on bank stability may vary depwndn banks ownership structure.
The moral hazard problem associated with deposiirance may be more severe for
commercial banks, focused on maximizing shareholdére, compared to stakeholder
banks. This may be because stakeholder banks lotivdiancial and social objectives,
which reduce the moral hazard, problem, and lossgament of property rights, which
may lead risk-averse managers to impose their r@me¢es for lower levels of risk. We

combine the above arguments to make the followestable hypothesis:
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H4c: The effect of deposit insurance schemes oik sgability is contingent on the
bank’s ownership structure. The effect is less tiegdor stakeholder banks, compared

to commercial banks.

3 Sample description

To test our hypotheses we combine several datze®uWe obtain information
on bank balance sheet and income statement fdraaks included in Bankscope, a
database compiled by Fitch/Bureau Van Dijk thattams information on banks around
the globe. The period of analysis is 1993-2007,iariderefore not contaminated by the
exceptional event of the 2007-10 global financrédis. When banks report information
at the consolidated level, we have deleted the nsamlated entries of the group from
the sample to avoid double counting. We apply almemof selection criteria to arrive at
our final sample. First, we exclude countries ftrichh we have information on less than
10 observations. Second, we drop bank-year obsemngathat do not have data
available on our main variables (i.e., stakehol@ded Z score). Finally, all variables are
winsorized at the 1% tails to mitigate the impac€tontliers and to enhance the
robustness of the standard errors. After applyimogé criteria we end up with a sample
of 17.114 banks from 72 countries, of which 11.7k® commercial banks, 2.309
savings banks and 3.095 are cooperatives bankstefienal distributions of banks as
well as the mean values of our main variable ddriggts are reported in Table 1. While
most of the bank-specific variables are ratios,aides in levels are expressed in

millions of US dollars.

The bank-specific data are then linked to severatroeconomic, institutional
and regulatory data sets. Specifically, we empl@adfrom Demirglc¢-Kunt and

Detragiache (2005), Beck, Demirgii¢-Kunt and Le@09), Barth, Caprio and Levine
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(2006) and from the World Bank development indicatdatabase. Matching our bank
specific data with the country-level data yieldsample of 15.380 banks from 62
countries, of which 10.671 are commercial banks2£2.8avings banks and 2.685

cooperatives banks.

TABLE 1: Descriptive statistics (mean values of vaables of interests)

Stakeholderness % | H- Statistic Z-Score #CB| #SB
ARGENTINA 0.0431786 - 6.832402 13 6
AUSTRIA 0.4223885 0.97335 36.85898 13 32
BAHRAIN 0 - 28.37556 3
BANGLADESH 0 - 10.55434 5
BELGIUM 0.121347 0.6353 28.4632 7 7
BENIN 0 - 10.90722 2
BERMUDA 0 - 16.10643 1
BOLIVIA 0 - 8.618525 2
BRAZIL 0.0021146 0.62585 13.05991 19 1
BURUNDI 0 - 11.16503 2
CANADA 0.0174986 - 26.3467 10 1
CHILE 0.0033064 - 11.33062 6 1
COLOMBIA 0.0202597 0.590475 3.324368 5 2
COSTARICA 0.0341354 - 11.20616 6 9
CYPRUS 0.0711161 - 10.78568 4 1
DENMARK 0.0186551 - 24.69202 7 7
DOMINICAN 0 - 6.407189 6
ECUADOR 0 0.58 12.02007 4
EGYPT 0 - 14.83937 2
EL SALVADOR 0 - 23.01344 2
FINLAND 0 - 18.02456 1
FRANCE 0.3828031 0.43285 29.63398 30 18
GERMANY 0.3916387 0.3911 44.1609 24 179
GREECE 0.0168891 - 3.766222 4 1
GUATEMALA 0 - 22.04773 5
HONDURAS 0 0.75 19.38824 4
HONG KONG 0 0.3235 6.257819 7
INDIA 0.0282262 - 4.466583 10 2
INDONESIA 0 0.713925 13.03179 20
IRELAND 0.0041741 0.63405 29.52555 6 1
ISRAEL 0 - 21.03335 3
ITALY 0.240835 0.55955 36.54996 21 66
JAMAICA 0 - 12.31179 1
JAPAN 0.2053294 0.520275 30.3551 16 99
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TABLE 1: Mean values of variables of interests-conhued

Stakeholderness % | H- Statistic Z-Score #CB| #SB
JORDAN 0 - 22.24212 1
KENYA 0.068511 0.520275 18.38354 6 1
KUWAIT 0 - 20.60843 1
LATVIA 0 - 16.53751 2
LEBANON 0 - 17.72016 3
LUXEMBOURG 0 - 27.63731 4
MALAYSIA 0.0135804 - 18.97466 6 1
MALTA 0 - 28.95786 1
MEXICO 0.0000808 0.996875 13.56967 6 1
MOROCCO 0 - 21.10625 1
NETHERLANDS 0.2036733 0.45 37.19487 7 1
NEW ZEALAND 0 - 43.52594 1
NIGERIA 0.0004529 0.6061 13.47565 13
NORWAY 0.2689337 0.41675 46.41094 3 29
PAKISTAN 0 - 16.12739 9
PANAMA 0.0331688 0.584875 21.01557 12 1
PAPUA NEW 0 - 10.91038 1
PARAGUAY 0 0.651675 10.22906 4
PERU 0.0000692 - 14.896 1
PHILIPPINES 0.0286357 0.6202 27.67904 6 4
POLAND 0.0242051 0.6202 15.28632 4 1
PORTUGAL 0.3170401 0.523525 26.79425 5 1
SAUDI ARABIA 0 - 15.86822 2
SENEGAL 0 - 10.38725 3
SLOVENIA 0 - 11.42091 2
SOUTH AFRICA | 0.0001851 0.624075 23.39418 5 1
SPAIN 0.3294606 0.45725 38.3142 12 34
SRI LANKA 0 - 9.65508 1
SWEDEN 0.2649508 0.4139 36.86336 4 15
SWITZERLAND 0.0725724 0.58 60.92472 28 33
TAIWAN 0 - 20.39536 2
THAILAND 0.0850202 0.4781 7.112318 3 1
TUNISIA 0 - 30.94682 3
TURKEY 0.0074885 0.73465 7.157391 7
UNITED 0.0130323 0.533025 28.69776 21 2
URUGUAY 0 0.533025 5.939436 3
USA 0.1382472 0.457625 45.27805 943 110
VENEZUELA 0.0405611 0.75 11.90018 10 2
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4 Methodology and variables definitions

The primary estimation method used to test our thg®s is Generalized Least
Square (GLS) Random Effect (RE) technique followthg Baltagi and Wu (1999)
procedure. This technique is robust to first-omeioregressive (AR(1)) disturbances (if
any) within unbalanced-panels and to cross-sedtiomarrelation and/or
heteroskedasticity across panels. In the presengeobserved bank fixed-effect, panel
‘Fixed-Effect’ (FE) estimation is commonly suggekstélowever, such FE estimation is
not suitable for this study for several reasonsstftime-invariant variable like the
commercial bank dummy cannot be estimated with Egression as it would be
absorbed or wiped out in the ‘within transformation‘time-demeaning’ process of the
variables in FE. Second, FE estimation requiresifstggnt within panel (bank) variation
of the variable values to produce consistent ahdierfit estimates. When the important
variables on the right-hand side do not vary muekraime, like the degree of
stakeholderness in this paper, the FE estimatesnarecise (Wooldridge 2002, p.286).
Third, FE estimates may aggravate the problem dficollinearity if solved with least
squares dummy variables (Baltagi, 2005). Finaldy, large ‘N’ and fixed small ‘T,
(which is the case with this study as we consideB80 banks over 15 years), FE
estimation is inconsistent (Baltagi 2005, p.13)ughan alternative to FE, i.e., GLS RE,
Is proposed here. In particular the following resgien models are used to estimate our

hypothesis:

Regression model | (Direct effect, hypotheses 123nd

Bank Stability = f(ownership type, stakeholdernes@ership type*stakeholderness,

Control Variables)

Regression model Il (contingencies related to cditipe and banks ownership

structure, hypothesis 3):
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Bank Stability = f (ownership type, stakeholdernessnpetition, competition*

ownership type, competition* stakeholderness, Gbntariables)

Regression model Ill (contingencies related to I&tpn and banks ownership

structure, hypothesis 4a-c):

Bank Stability = f (ownership type, stakeholderpesgulation, regulation* ownership

type, regulation* stakeholderness, Control Variale

We start our analysis with running regression aqudtfor the entire sample, to
test our hypotheses 1 and 2. First, to test hygathk (i.e., the relationship between
bank ownership structure and bank risk taking itiges) we introduce into the base
model the ownership variabtevnership typdthis variable takes the value of 1 when
the bank is a commercial bank and zero otherwiEagn to test hypothesis 2 (i.e., the
effect of the presence of stakeholder banks on$ask taking incentives), we follow
Cihak and Hesse (2007) and introduce into the bas#el the variable ownership type,
the variable degree of stakeholderness (which iBnetk as the proportion of

stakeholders bank in a country) and their inteoacti

Next, we employ the regression model II and modg&l which includes
interaction terms between each measure of bank reipeand the competition and
regulatory variables, to test our hypotheses 34riglach regulatory variable and each
interaction term is introduced separately to avadinearity problems. The variables
used in the regression models are defined as fell@ae appendix 2.1 for a definition

of variables and data sources):
Bank risk/ stability (dependent variable)

We measure bank stability using the z-score of dzfk. The z-score is a

widely used measure of bank’s distance to defade (Boyd and Runkle, 1993;
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Maechler, Mitra, and Worrell, 2005; Beck and LaeVv&d06; Laeven and Levine, 2006;
and Mercieca, Schaeck, and Wolfe, 2007) that is atwmncally associated with the
bank’s probability of failure (thus bank risk isfided as the inverse of the bank Z

score). This variable is def ined as:

_ ROA+ E/ A
o(ROA

whereROAstands from Return on Assets, E/A represents\eqafiital over total assets
and ¢(ROA) is the standard deviation (volatility) &OA calculating as a three-year

rolling time window.

The Z-Score is defined as a state in which losseaaunt equity E<-r) (where
E represents equity and profits and measures the distance from insolvency (Roy,
1952). A higherzscore indicates that the bank is more stable. Bec#hez-score is
highly skewed, we use the natural logarithm of thecore, which is normally
distributed. For brevity, we use the label “z-s€arereferring to the natural logarithm

of thez-score in the remainder of the paper.

Ownership structure
To test our hypothesis we use two measure of banwkership structure. First,
we differentiate between commercial and stakeholskarks (i.e., cooperatives and

savings banks). To do so we define the variallaership types an indicator variable

® While in large parts of the literature the volggilof ROA is computed over the full sample period
use a three-year rolling time window for the stadddeviation of ROA to allow for time variation the
denominator of the Z-score. This approach avoidsttie variation in Z-scores within banks over tise
exclusively driven by variation in the levels opdal and profitability (Schaeck and Cihak (2010).

® Thus the probability of insolvency can be exprdsas probROACE/A), whereROA (=n/A) is the

return on assets. If profits are normally distrédajtthen the inverse of the probability of insolwen
equals ROA+E/A)/o(ROA), wheres(ROA) is the standard deviation BfOA (Laeven and Levine, 2009).
Then the Z-score represents the number of stardfardtions below the mean by which profits would
have to fall so as to just deplete equity Evenrdfigs are not normally distributed the Z score tise
lower bound on the probability of default (by Tclebeff inequality). A higher z-score therefore iegl

a lower probability of insolvency.
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(CB) which takes the value 1 whenever the bank isommercial bank and zero
otherwise. Second we measure the proportion ofebtdller banks in an economy
(degree of stakeholdernggsy the proportion of total assets held by stakaddrobanks.
We have treated ownership structure as an exogeraiable. The reason is that the
proportion of stakeholder banks in a country presehmost no changes over time,
because restructuring ownership is costly and adiffi (partially due to legal

restrictions).

Competition

We estimate the H-statistic as a direct measui@woipetitive conduct. The H-
statistics is calculated from the reduced form baavenue equations and measures the
sum of the elasticities of the total revenue oflheks with respect to the bank’s input
prices. The H-statistic is interpreted as follow$<0 indicates a monopoly; H=1
indicates perfect competition; and O<H<1 indicatesonopolistic competition
(Claessens and Laeven, 2004). This measure of c¢iopdnas been used in the recent
literature on bank competition (Molyneux, Lloyd-Waims and Thornton, 1994; Bikker
and Haaf, 2002; Claessens and Laeven, 2004) suntkke other measures of
competition, it is derived from profit-maximizingeditions. Moreover, it is robust with
respect to the market as it only requires banktda&a, so that no assumptions need to
be made about the relevant market (Schaeck e2@9). We estimate the H-statistic
following Claessens and Laeven (2004) and Schateak €009). See appendix 2.2 for

an exposition of the estimation methodology.

" For robustness, we have also measured the propoofi stakeholders’ banks in the system by the
proportion of liabilities, loans and deposits holus stakeholder banks. Our main conclusion remains
unchanged under these alternatives specifications.
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Regulation

In selecting data on regulation from the Barthle{2006) database, we follow
Leaven and Levine (2009) and use two criteria.tfive choose regulations stressed by
the Basel Committee. Second, we analyze regulati@asures that theory has
highlighted to affect bank behavior. Therefore, @mine deposit insurance, capital

regulations, and regulatory restrictions on bartkdies.

Explicit Deposit Insurances a dummy variable that takes a value of orteefcountry

has deposit insurance, and zero otherwise.

Capital Regulatory Indexcapture the amount of capital and verifiable sesarof capital
that a bank is required to posses. This variablges from a low of 3 to a high of 10,

with a higher value indicating greater stringency.

Activity restrictions:This index measures regulatory impediments to §amgaging in
securities market activities (e.g., underwritingpkering, dealing, and all aspects of the
mutual fund industry), insurance activities (eigsurance underwriting and selling),
real estate activities (e.g., real estate investpggvelopment, and management), and
the ownership of nonfinancial firms. This varialéages from a low of 3 to a high of

10, with a higher value indicating higher restoats.

Since our sample period expands from 1993 to 2@md the data on regulatory
measures correspond to the year 2006, we assuene tih be constant over the
sampling period since the regulatory and superyigmvironment has not undergone

major changes (Barth et al., 2001, 2006).

Control Variables
In addition to our variables of interest, we alsolude other variables to control

for bank, industry and macroeconomic factors tihati&ely to affect the bank stability.
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We follow Cihdk and Hesse (2007) and we include the followdagtrol variables. At
the bank level, we control for differences in basike, asset composition, and cost
efficiency by including banks’ relative size (cdited as the ratio of the assets of bank
I in countryj at timet to totalassets of countryat timet), net loans over assets, and the
cost-income ratio. In addition, we calculate a mea®f income diversity in line with
Leaven and Levine (2007) to control for differengestructure of banks’ incorfle At
the industry level, we include a measure of comagiot? from the recent database of
Beck, Demirglic-Kunt and Levine (2009). Finally la¢ tcountry level, we adjust for the
impact of the following macroeconomic variables: 5Browth rate, inflation, the real
interest rate and changes in the foreign exchaaige While we introduce industry and
bank control variables taking at time period t, lag the macroeconomic variables by
one period, (t-1), to capture that, in general, ameconomic boom gives way to

recession a year or two before the crisis (Gavihtdaussmann, 1998)
3. Results

We first provide descriptive statistics of our daaad then test our proposed
hypotheses. Table 2 gives an overview of the detbeei statistics for the most relevant
variables used in our study. The first column shalaes mean values for the entire

sample, while columns 2-4 show the standard dewiatthe minimum and the

8 Income diversity is a measure of diversificatimnoss different sources of income and is calculated

1_\ netint erestincome other operating inco\r
\ Total operating income \

Net interest income is interest income minus irgeexpense and other operating income includefeaet
income, net commission income, and net tradingriredncome diversity takes as a maximum the value
of 1 and is increasing in the degree of diversifira

® Concentration is calculated as the market sharethree largest institutions in each countrye Th
information is retrieved from Beck and Demigriic-KB009) database on financial development and
structure. For each country we have averaged theahrbank concentration ratio over our sampling
period to smooth out any possible coverage problem.

1 For robustness purpose, we repeat our analysisidsing un-lagged macroeconomic variables. Our
results remain unchanged under this alternativeifsgegion.
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maximum values. Table 1 shows the regional distidin of banks as well as the mean
values of our main variables of interest at thentgulevel. Our final sample consists of
15.380 banks, of which about two-thirds are commétzanks. There is a wide cross-
country variation in the sample, both regarding daverage degree of stakeholderness
and the bank Z-score (see Table 1). The averagealed stakeholderness ranges from
0 (e.g., Benin) to 39% percent (Austria), with enpée mean of 18%. The average bank
z-score is 40.13. This is in line with previoueidture Cihak and Hesse, 2007; Uhde
and Heimeshoff, 2009). The average country z-sagorghe sample is 20 with
Switzerland showing the highest average z-scoregluhe sample period (60.9) and

Argentina the lowest (6.83).

The average size in terms of total assets is 4p@f®dns of $. In addition, the
average firm’s cost-income ratio is 70 percent, lnoehs amount to 59 percent of the
total assets, and bank concentration is 42 perEenthermore, the income diversity has
a mean value of 0.68. In terms of competition, @verage H-statistic is just low 50
percent. Finally, we present the mean values vasipect to regulation. We would like
to highlight the mean values of activity restrieiness and capital requirements, which
are 7.05 and 7.64 respectively. Furthermore abqueer8ent of our sample constitutes
banks with no deposit insurance. We test for pdessihulticollinearity problems
considering the independent and control variablEse Variance Inflation Factor (VIF)
gives a mean value of 1.60 and a maximum value3¥ for stakeholderness, indicating

that there are no multicollinearity problems.
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TABLE 2: Descriptive statistics

Variable Mean Std. Dev. Min Max

Ln bank Z score 3.30006 0.990364 -0.89854 5.391094
Total assets (lag) 4823.373 45620.62 0 2974163
Cost-income ratio 70.06867 38.07094 -0.1 994.89
Net loans/Total assets 59.19999 20.67138 -30.39 03.81
Income diversity 0.68451 0.267767 0 1

Real interest rate (lag) 5.3087 5.728615 -35 87
Inflation (lag) 2.777283 16.81535 -23 2252
GDP growth (lag) 2.602257 1.750472 -13 34
Real exchange rate (lag) 102.9156 7.707933 63 172
Bank concentration 0.418062 0.202599 0.195922 1
Commercial Bank (CB) 0.664916 0.472022 0 1
Stakeholderness 0.187394 0.123385 0 0.500475
H-statistic 0.476487 0.091397 0.3235 0.996875
Activity restrictiveness 7.059558 1.489448 3 11
Capital Requirement 6.050717 1.01489 3 10
Deposit Insurance 0.961242 .1930184 0 1

Before entering into the multivariate analysis, @@npare the mean values of
the z-score, as well as its individual componethis:proportion of equity, ROA and the
standard deviation of ROA between commercial bamidsstakeholder banks (Table 3).
The univariate analysis provides us with initiadight into the relationship between the
type of bank and stability. The results seem twiple® support to hypothesis 1 since the
average Z-score is significantly higher for stakdbo banks compared to commercial
banks suggesting that the former are more stablettie latter. Interestingly, the higher
z-score is not driven by a higher degree of capa#bn or profitability (since these are
on average significantly lower for stakeholder @nkut stems from the returns
volatility. On average, the standard deviation efurns is significantly lower for
stakeholders’ banks than for commercial banks. @Heslings are consistent with

Cihak and Hesse (2007).
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TABLE 3: Decomposition of Bank’s Z-score for full @ample 1993-2007

Bank's z-score,  Equity/total St. dev. of
Type of Bank ROA, mean

mean asset, mean ROA, mean
Commercial banks 38.03413 12.71209 1.581762 1.20977
Stakeholder banks 44.27448 8.019317 0.5604935 DAB2
Difference -6.240355*** 4.69277*** 1.021269*** 0.786044**

Table 4 presents the results regarding the infleesfcownership structure on
bank’s risk taking incentives (hypothesis 1) aslvesl the effect of the presence of
stakeholder banks on the risk taking incentiveghefir competitors (hypothesis 2).
Model 1 shows the base model together with the ceroia bank variable. The
coefficient of the commercial bank variable is rnegaand significant at the 1 percent
level. This result provides support to hypothesigstablishing that stakeholdeanks
are less risk inclined than Commercial banK$e risk reduction effect associated with
being a stakeholder bank is significant not onlyairstatistical sense but also in an
economic sense. The coefficient estimate for thrargercial bank variable in Table 4,
model 2, suggests that stakeholder banks haveharhidljistance to default of about 0.14
standard deviation as compare to commercial béaksincrease of 4.2% versus the

mean of the natural logarithms of the Z score 803.
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TABLE 4: The effect of bank ownership on bank stality

We estimate random effects models. The dependarabla is the bank Z-Score. Model (1) tests H1 by
introducing into the base model the commercial bdaknmy. Model (2) and (3) test for hypothesis 2 by
including into the base model the variable degrestakeholderness (model 2) and its interactiorh wlite
commercial bank dummy (model 3). Control varialdes as described in section 2.4. Robust standaodser
are within parentheses. *,** *** indicate statisdicsignificance at the 1%, 5%, and 10% levels,aetpely.

H 1) (2) 3)
Size -0.1231*** -0.1278*** -0.1315***
(0.0017) (0.0017) (0.0017)
Cost-income ratio 0.0008*** 0.0007*** 0.0007***
(0.0000) (0.0000) (0.0000)
Net loans/Total assets -0.0008*** -0.0009*** -0@D***
(0.0001) (0.0001) (0.0001)
Income diversity 0.0293*** 0.0300*** 0.0291***
(0.0041) (0.0041) (0.0041)
Real interest rate (lag) -0.0087*** -0.0096*** dLOo6***
(0.0003) (0.0003) (0.0003)
Inflation (lag) -0.0051*** -0.0054*** -0.0063***
(0.0003) (0.0003) (0.0003)
GDP growth (lag) -0.0049*** -0.0053*** -0.0053***
(0.0005) (0.0005) (0.0005)
Real exchange rate (lag) 0.0000 0.0000 -0.0000
(0.0001) (0.0001) (0.0001)
Bank concentration 0.2954*** 0.2986*** 0.2704***
(0.0108) (0.0108) (0.0110)
Commercial Bank (CB) H1 -0.1453*** -0.2281*** -0.00**
(0.0160) (0.0163) (0.0195)
Stakeholderness H2 .5505*** -0.1590***
(0.0280) (0.0361)
CB*Stakeholderness H2 -1.0041***
(0.0575)
constant 4.0246*** 4.2242%** 4.1644***
(0.0237) (0.0256) (0.0258)
N 119293 119293 119293
r2_w 0.1001 0.1068 0.1100
r2_b 0.0000 0.0003 0.0001
r2_ o 0.0025 0.0011 0.0014
N_g 14619.0 14619.0 14619.0

Model 2 adds the degree of stakeholderness tcetiression. The results in this
model ratify the validity of hypothesis one sinbe tommercial bank variable remains

negative and significant. Moreover the introductiohthe stakeholderness variable
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allows us to test hypothesis two. The degree ddest@lderness shows a negative and
significant coefficient. This result suggests ttied higher the proportion of stakeholder
banks in a financial system, the lower the stabditbanks becomes. For instance, the
coefficient estimate for the degree of stakeholdesnin model 2 suggest that an
increase of one standard deviation in the proportd stakeholder banks will, on
average, decrease the stability of banks by Od&tdards deviations (a decrease of 1.8%

versus the mean of the natural logarithms of tisete of 3.30).

This result provides support for the first part lofpothesis 2 (i.e., that he
presence of stakeholder banks reduces the stabflitigeir rivals). To test the second
part of hypothesis 2 (i.e., that the presenceakiettolder banks decreases especially the
stability of commercial banks), we introduce thderaction effect between the
commercial bank variable and the degree of stakieihioéss in model 3. The coefficient
of the interaction term is negative and significahthe one percent level. This result
provides support to the idea that the presencéa&kbolder banks hurts especially the
stability of commercial banks. Based on the esentatefficient of the interaction term
in table 4, model 3, the effect of a one standadadion increase in the proportion of
stakeholder banks is to decrease a) the stabflisgaikkeholder banks by 0.019 standard
deviations (a decrease of 0.5% versus the medmeaifdtural logarithms of the Z score
of 3.30) b) the stability of commercial banks by4.(a decrease of 4.2% versus the
mean of the natural logarithms of the Z score 8DB. Taking together, the results in

Table 3 provide strong support to hypothesis 12and

Next, we analyse hypotheses 3 and 4, i.e., we @amvhether the effect of
competition and regulation on bank’s stability dege on the bank’s ownership
structure. To test these hypotheses we run a sariegressions in which we examine

the direct and interactive associations among ostmer structure, competition,

32



regulations, and bank risk. Specifically, we indud equation (2) the interaction term
between competition and each measure of bank ohipets test for hypothesis 3.

Afterwards, we employ the interaction term betweech regulatory measure (capital
requirement, activity restrictions and deposit nrasge) and each ownership variable to
test the hypothesis 4a-c. We add each regulatorngbla and each interaction term

separately to our base model to avoid collinegnibblems™.

Table 5 (models 4-6) considers the effect of coitipat (H-statistic) on bank
stability. The direct effect is presented in modlelvhile models 5-6 provide insight into
how the ownership type influences the effect of petiion on bank stability. On the
one hand, the regression results show a directtimegaffect of competition on bank
stability, providing support for the competitioragility view. On the other hand, this
relationship is contingent on the type of banks emship. The effect of competition on
stability is significantly more negative for commo@l banks as compared to
stakeholder banks (the interaction term betweemtstatistic and the commercial bank
dummy is negative significant at the 1% level) asllwas for higher degrees of
stakeholderness. For instance, the estimates dutpgedank stability will decrease by
about 0.12 standard deviations for one standardéatienw increase in competition for a
stakeholder bank, but will decrease by 0.26 stahddaviations if it concerns a
commercial bank. These results provide support ypotnesis 3, stating that the
negative effect of competition on bank stability sgonger for commercial banks
compare to stakeholder banks. Furthermore, outtseshwow the importance to consider

the ownership structure of the financial sector nvhealyzing the relationship between

' The interaction terms between competition (reguidtand each measure of bank ownership are
introduced separately for each ownership measuagda multicollinearity problems. Our two measures
of ownership (the commercial bank dummy and theelegf stakeholderness) are negatively correlated
at the 60% level. However, in unreported regressiare have tested the robustness of our results whe
including both variables of ownership as well asitinteraction terms with competition (and regatst
measures) simultaneously. All our results are rofmrghis alternative specification.
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bank competition and financial stability. Finalfigure 2a-b illustrates the relationship
between competition and bank stability under déferownership types. The slope of
competition on bank stability (z-score) is steefmrcommercial banks compared to
stakeholder banks. Regarding the degree of stékaimess, we focus on two specific
values of stakeholderness (Ql1 and Q3) to show haoev relationship between

competition and stability changes, rather thangiaithree-dimensional graph.

FIGURE 2a-b: the Competition — Z-score relationship
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TABLE 5: The effect of competition and Capital requrements on bank stability, contingent on
the bank ownership

We estimate random effects models. The dependaiatiais the bank Z-Score. Model (4) tests thedieffect

of competition (H-statistic) on bank stability. Meld5) and (6) test H3 and include the interactemms between
each measure of bank ownership and the H statidticlel (7) tests the direct effect of capital reguient on
bank stability. Model (8) and (9) test H4 and imtHuthe interaction terms between each measure i ba
ownership and capital requirements.

H (4) (5) (6) (7 (8) (9)
Size -0.1159***  -0.1153** -0.1205*** -0.1233** -0.1234*** -0.1270***
(0.0017) (0.0017) (0.0017) (0.0017) (0.0017) (@0
Cost-income ratio 0.0008*+*  0.0008**  0.0008*** 0008*** 0.0008** 0.0007***
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0mo
Net loans/Total assets -0.0013** -0.0014*** -QIB*** -0.0008*** -0.0008*** -0.0010***
(0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (010
Income diversity 0.0256**  0.0257**  0.0276** 0.806*** 0.0306*** 0.0326***
(0.0042) (0.0042) (0.0042) (0.0041) (0.0042) (@20
Real interest rate (lag) -0.0080*** -0.0078*** @p88*** -0.0087*** -0.0087*** -0.0089***
(0.0003) (0.0003) (0.0003) (0.0003) (0.0003) (030
Inflation (lag) -0.0038*** -0.0036*** -0.0040*** 0.0046*** -0.0046*** -0.0046***
(0.0003) (0.0003) (0.0003) (0.0003) (0.0003) (030
GDP growth (lag) -0.0032***  -0.0031*** -0.0037***-0.0049*** -0.0049*** -0.0058***
(0.0005) (0.0005) (0.0005) (0.0005) (0.0005) (080
Real exchange rate (lag) 0.0005***  0.0005*** 0.G06¢ 0.0001 0.0001 0.0001
(0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0Dmo
Bank concentration 0.3411***  0.3459***  0.3656*** .R990*** (0.2992*** (.3241***
(0.0109) (0.0109) (0.0109) (0.0109) (0.0109) (091
Commercial Bank (CB) -0.1012*** (0.5879*** -0.1243* 0.1088
(0.0157) (0.0990) (0.016) (0.1098)
Stakeholderness -0.2577 -1.9885***
(0.1624) (0.1598)
H-Statistic -1.8847*+*  -1.3594*+* ] Q224 %k
(0.0998) (0.1245) (0.1398)
H-Statistic *CB H3 -1.4707**
(0.2086)
H-Statistic * H3 -0.7405**
stakeholderness (0.3451)
Capital Requirement -0.0288*** -0.0081 -0.0883***
(0.0091) (0.0132) (0.0109)
Capital Requirement *CB H4a -0.0389**
(0.0181)
Capital Requirement * H4a 0.2486***
Stakeholderness (0.0258)
Constant 4.8250***  4.5705***  4.9170*** 4.1818** H592*** 4 5652***
(0.0517) (0.0631) (0.0691) (0.0588 (0.0820) (0m69
N 11559¢ 11559¢ 11559¢ 11826 11826: 11826
r2_w 0.1023 0.1023 0.1101 0.1003 0.1003 0.1079
r2_b 0.0055 0.0074 0.0025 0.0000 0.0000 0.0014
r2_o 0.0105 0.0133 0.0081 0.0022 0.0022 0.0003
N_g 14453.0 14453.0 14453.0 14453.0 14453.0 10453.
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Next, we examine the relationship between bank&k ttiaking incentives,
regulation and ownership structure. We presentehalts in Table 5-2.6, models 7-12.
Model 7 to 9 in table 5 consider the effect of talpiegulation on bank stability, which
has been the focus of recent international andomali regulatory approaches to
promoting the safety and soundness of banking sgstth model 8, we test the direct
effect of capital regulation on banks risk takimgentives. The coefficient of capital
requirements shows a negative and significant aighe 1% level. This result is in line
with theory and empirical studies stressing theatieg impact of capital requirement
on banks risk taking incentives (Koehn and Santom&880; Kim and Santomero,
1988; Besanko and Kanatas, 1996; Blum, 1999; LaewenLevien, 2009; Barth et al.,
2004, 2006). However, as shown in model 8, thisatieg relationship between capital
requirement and banks risk taking incentives istiogent on bank’s ownership
structure. As predicted in hypothesis 4a the negagifect of capital requirement on
bank stability hold only for commercial banks, ,ithe effect of capital requirements on
bank stability is insignificant for stakeholder larnwhile it is negatively significant at
the 1% level for stockholders banks. The risk tgkimcentives of stakeholder banks
may not be affected by capital requirements bectheseare not strictly profit-oriented,
and suffer from less pressure by shareholdersléatsa riskier investment portfolio, to
compensate for the loss of utility from more stangcapital requirements. In addition,
they tend to voluntarily create reserves in goodet as a buffer for bad times. This
means that independently of the capital regulategyme, stakeholder banks are more
likely retains their profits creating a buffer agsti losses and hence failure. Model 9
ratifies these results by showing that the efféaapital requirements on bank stability
is less negative, and even becomes positive, aketiee of stakeholderness increases.

For instance, the estimates in Table 5, model Qestgthat one standard deviation
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increase on capital requirement will increase bask by 0.09 standard deviations in
those economies where there are no stakeholdesbHiokvever this negative effect of
capital requirements on bank stability become lesgative for higher proportion of

stakeholder banks in an economy and even becomgvpsswvhen the proportion of

stakeholder banks becomes 35 percent. For examaplancrease of one standard
deviation in capital requirement in the U.K. whéne proportion of stakeholder bank is
1.3% will increase bank insolvency risk by 0.08nskard deviations while the same
increase in capital requirement in Austria wher phoportion of stakeholder banks is
0.42 will increase bank stability by 0.19 standdeviations. We graphically illustrate

these relations in Figure 3a-b.

FIGURE 3a-b: the Capital Requirement— Z-score relaibnship
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Models 10 to 12 in Table 5 analyses the effectctifzdy restrictiveness on bank
stability and whether this relationship is contingapon the bank ownership structure.
Many countries attempt to reduce risk by restrigtimanks from engaging in non-
lending activities. However, theory suggests thhésé regulations might have
unintended effects (Leaven and Levine, 2009). Mdbltests the direct effect of
activity restrictiveness on banks risk taking iroezs. The coefficient of activity
restrictiveness shows a negative and significagnt st the 1% level. This result is in

line with the literature stressing the negative actpof activity restrictions on banks’
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stability. (John et al., 1994; Saunders, 1985; Betdl., 1998). However, as shown in
model 11 this negative relationship is contingemtite bank’s ownership structure. As
predicted in hypothesis 4b, the negative effectaofivity restrictiveness on bank
stability depends on banks ownership structure. |&Vihe effect of activity
restrictiveness on bank stability is negative amghiBcant at the 1% level for
stakeholder banks, it is positive and significanth@ 1% level for commercial banks.
According to the coefficients estimates in model ah increase of one standard
deviation in activity restrictiveness increasesstability of commercial banks by 0.066
standard deviations, but it decreases the stalofistakeholder banks by 0.19 standard
deviations. Model 12 ratifies this result by shogvithat the negative effect of activity
restrictiveness on bank’s stability increases i proportion of stakeholder banks in
an economy. One possible explanation for this figdis that stringent activity
restrictions increase the stability of commerciahks by reducing their opportunities to
increase risk taking by engaging in a broader rarfgectivities (Boyd et al., 1998) but
hurt the stability of stakeholder banks by limititigeir abilities to diversify. These
results suggest that regulators and policy makéauld consider the ownership
structure of the banking system when setting i&@&in on banks activities since the
same regulation may have opposite effects deperatiritpe bank ownership structure.
Figure 4a-b graphically illustrates the contingeffiéct of activity restrictions on banks’

stability.
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FIGURE 4a-b: the Activity Restrictiveness— Z-scorgelationship
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Finally, we consider the influence of deposit imae on bank stability (Table
6, model 13-15). Model 13 tests the direct effdal@posit insurance on bank stability
and shows a negative and significant relationsdighe 1% level. This is in line with
the idea that the moral hazard problem generatetthdgxistence of deposit insurance
may offset its stabilization effects, i.e., the st@nce of explicit deposit insurance
encourages banks to increase their risk taking\behadowever this negative effect of
deposit insurance on bank stability varies withKsaoawnership structure, as shown in
models 14-15. The negative impact of deposit imsegaon bank stability is
significantly stronger for commercial banks. Fastance, while the presence of explicit
deposit insurance decreases the stability of comialdranks by 1 standard deviation,
the stability of stakeholder banks decreases by 048 standard deviations. From this
perspective, the introduction of explicit deposisurance may need to be done with
cautions since its negative effect on bank stghdftset the positive effects, especially

in those financial systems dominated by stockhslthanks.
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TABLE 6: The effect of activity restrictiveness anddeposit Insurance on bank stability, contingent

on the bank ownership

We estimate random effects models. The dependaiatiais the bank Z-Score. Model (10) tests thedlieffect
of “activity restrictiveness” on bank stability. Mel (11) and (12) test H4.b and include the intéoacterms
between each measure of bank ownership and “actiestrictiveness”. Model (13) tests the direceeffof deposit
insurance on bank stability. Model (14) and (15} té4.c and include the interaction terms betwesaheneasure

of bank ownership and deposit insurance.

H (20) (11) (12) (13) (14) (15)
Size -0.1253***  -0.1236*** -0.1401*** -0.1235*** -0.1234** -0.1268***
(0.0017) (0.0017) (0.0017) (0.0017) (0.0017) (@00
Cost-income ratio 0.0008***  0.0008***  0.0007*** 0008*** 0.0008**  0.0007***
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0mo
Net loans/Total Assets -0.0008*** -0.0008*** -@O1*** -0.0008*** -0.0008*** -0.0009***
(0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (010
Income diversity 0.0282**  0.0281***  0.0297*** 0.296*** 0.0297***  (0.0313***
(0.0041) (0.0041) (0.0041) (0.0041) (0.0041) (apo
Real interest rate (lag) -0.0088*** -0.0088*** @LO7*** -0.0083*** -0.0083** -0.0090***
(0.0003) (0.0003) (0.0003) (0.0003) (0.0003) (030
Inflation (lag) -0.0048***  -0.0049*** -0.0061** ©.0043*** -0.0043*** -0.0044***
(0.0003) (0.0003) (0.0003) (0.0003) (0.0003) (030
GDP growth (lag) -0.0045***  -0.0045*** -0.0044*** -0.0047*** -0.0047*** -0.0053***
(0.0005) (0.0005) (0.0005) (0.0005) (0.0005) (0®)0
Real exchange rate (lag) 0.0001 0.0000 -0.0001 00Q.0 0.0001 0.0002
(0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0Do
Bank concentration 0.2902**  (0.2882**  (0.2926*** .B113*** (0.3113**  0.3303***
(0.011) (0.0110) (0.0109) (0.0109) (0.0108) (0810
Commercial Bank (CB) -0.0765%**  -1.3610%** -0.114% -0.1093***
(0.0174) (0.0900) (0.0159) (0.0160)
Stakeholderness 2.3470%** -0.5339***
(0.1230) (0.0273)
Activity restrictiveness -0.0525*** -0.1347** -0074
(0.0063) (0.0084) (0.0071)
Activity restrictiveness*CB H4b 0.1791***
(0.0123)
Activity Restrictiveness* H4b -0.4614***
Stakeholderness (0.0186)
Deposit insurance -0.9533** -0,5833*** -1.0719***
(0.0481) (0.1360) (0.0479)
Deposit insurance *CB H4c -0.4228***
(0.1454)
Deposit insurance* H4c -0.0266
Stakeholderness (0.2907))
Constant 4.3787**  4.9114**  4.2694** 4,0172** D128**  4.0612***
(0.0491) (0.0610) (0.0579) (0.0237) (0.0237) (252
N 119048 119048 119048 119066 119066 119066
r2_w 0.1005 0.1005 0.1147 0.1007 0.1007 0.1073
r2_b 0.0004 0.0055 0.0000 0.0087 0.0091 0.0044
r2_o 0.003 0.0085 0.0011 0.015 0.0156 0.0110
N_g 14582.0 14582.0 14582.0 14585.0 14585.0 10585.
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The coefficients of the control variables in all dets are consistent with
previous literature. Firm size, net loans, re&trest rates, inflation and GDP growth
are negatively related to the Z-score, while, ineodiversity, real exchange rate and
bank concentration are positively related. Fotanee size is significant and positive in
all models regression indicating that Bank riskréases with size. This can be so
because large banks may be more likely to engageoire risky transactions on the
international financial market owing to the largeetl costs necessary to operate
globally (Chen and Mazumdar, 1997). They may atsoii in greater risks based on the
expectation of a government bail-out (Boyd and Reink993). It is also interesting to
notice that while competition is negatively relatebank stability, the concentration
ratio is positive and significant at the 1% level all the specifications which suggests
that bank’s are more stable in concentrated bankystems. These findings seems to
indicate that competition and concentration shdaddconsidered to measure different
elements (see Berger et al., 2004; Beck et al.§;286haeck et al., 2009; Jiménez et al.,

2007). The fit of the model is in line with prevetesearch on the topic.

Overall, the results obtained in these sections hmportant implications for
policy makers since the same level of competitiaomd aegulation on capital
requirements, activity restrictions and deposiurasace may be contingent upon the
bank’s ownership structure, and consequently, erptbportion of stakeholder banks in
an economy. Therefore, ignoring ownership structwhfeen analyzing the effect of
competition and regulation on financial stabilityaynleads to results that heavily

depend on the specificity of the sample, redudsgxternal validity.
6 Sensitivity Analysis

To provide greater robustness for our results anitfiluence of ownership
structure on the effect of competition and regolaton bank stability, we repeat our
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analysis for several variables of bank regulatidestry into banking requirements”,
“independence of the supervisory activity”, “ext@rngovernance” and “private
monitoring” (see appendix 2.1 for a definition ¢fese variables). First we provide
support for our results regarding the relationdbgpwveen competition and stability by
using the competition regulatory measure “entrg iohnking requirements” as a proxy
for the degree of market competittérs it is shown in Table 7-2.8, model 16, higher
entry into banking requirements (i.e., less contipet) have a negative direct effect on
bank stability supporting the competition stabilitiew. However, in line with our
findings, this negative effect is contingent updrwe tbanks ownership structure. As
shown in model 17 higher entry into banking requieats reduces the stability of
stakeholder’'s banks but increases the stabilitycaihmercial banks. This finding
suggests that the competition stability view hotd ttakeholder's banks but the
competition fragility view is the one explainingetineaction of commercial banks to an
increase in competition. One possible explanatayrttis finding is that an increase in
competition increases the stability of stakeholmgatks by exposing managers to market
pressures. Higher market pressures may reduce dssibgities of managers
“opportunistic behaviors (i.e., the expense pref@ebehavior of managers) and as a
result inefficiencies that can lead to higher rislkawever, an increase in competition
reduces the stability of commercial banks sinceagars are subject to the short term
pressure of the capital market. Therefore they imaye to increase the risk taking
behavior of the banks they manage to maintain évellof profits required by risk
neutral shareholders. This result is ratify in ®o(l8) where the interaction term
between the variable entry into banking requirenaa the degree of stakeholderness

is introduced. The result of this model show thestricting competition by increasing

2 Claessens and Levine (2004) show that contestability determines effective competition especially by
allowing bank entry and reducing activity restrictions on banks.
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the entry into banking requirements reduces thalgyaof banks only in those financial
system where there are stakeholders banks. Thathes, higher the degree of
stakeholderness the more negative is the impach@dsing higher entry requirements
in banking on banks’ stability.

TABLE 7: Sensitivity Analysis considering independace of the authority

We estimate random effects models. The dependaigtbla is the bank Z-Score. Model (16)
tests the direct effect of “entry into banking” bank stability. Model (17) and (18) test the motiera
effect of the bank ownership structure on the “emto banking” - banks’ stability relationship. el
(19) tests the direct effect of “independence efdlthority bank” on bank stability. Model (20) af2d)
test for the moderation effect of the bank owngrshiructure on “independence of the authority bank”
banks’ stability relationship.

(16) a7) (18) (29) (20) 21
Size -0.1229***  .0,1229*** -0.1375***  -0.1231**  -01214*** -0.1258***
(0.0017) (0.0017) (0.0017) (0.0017) (0.0017) (001
Cost-income ratio 0.0008***  0.0008***  0.0007*** 0@8*** 0.0008***  0.0008***
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0mO0
Net loans/Total Assets -0.0008*** -0.0008*** -0.00***  -0.0008***  -0.0009*** -0.0010%***
(0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0100
Income diversity 0.0300***  0.0297**  0.0325*** 0.038*** 0.0308***  0.0308***
(0.0041) (0.0041) (0.0041) (0.0041) (0.0041) (0D04
Real interest rate (lag) -0.0085*** -0.0085*** -@06***  -0.0083***  -0.0081*** -0.0093***
(0.0003) (0.0003) (0.0003) (0.0003) (0.0003) (0300
Inflation (lag) -0.0047***  -0.0046*** -0.0059***  -Q0044**  -0.0042*** -0.0046***
(0.0003) (0.0003) (0.0003) (0.0003) (0.0003) (0300
GDP growth (lag) -0.0048**  -0.0047** -0.0048**  (.0050***  -0.0049*** -0.0058***
(0.0005) (0.0005) (0.0005) (0.0005) (0.0005) (0®)00
Real exchange rate (lag) 0.0001 0.0001 -0.0000 00.00 0.0001 0.0000
(0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0100
Bank concentration 0.3066***  0.3061***  0.3140%*** 8087*** 0.3163**  0.3110***
(0.0109) (0.0109) (0.0108) (0.0109) (0.0109) (0m11
Commercial Bank (CB)  -0.1857*** -1.3354*** -0.173%%  -0.7131***
((0.0168) (0.2143) (0.0162) (0.0425)
Stakeholderness 9.5757*** -0.0913
(0.3539) (0.0555)
Entry into banking -0.0525*** -0.1347** -0.0074
(0.0063) (0.0084) (0.0071)
Entry into banking *CB 0.1523***
(0.0283)
Entry into Banking * -1.3490***
Ind. authority 0.3258*** 0.0230 0.3669***
(0.0231) (0.0319) (0.0257)
Ind. authority*CB 0.6314***
(0.0460)
Ind.authority* -0.4997***
constant 3.1860***  4.0290***  2.7604*** 3.7616*** DBO7***  3.7342%**
(0.0975) (0.1845) (0.1032) (0.0307) (0.0346) (0131
N 11906¢ 11906t 11906t 11882! 11882! 11882!
r2 w 0.100¢ 0.100¢ 0.114: 0.100¢ 0.100¢ 0.107:
r2 t 0.001: 0.001¢ 0.000( 0.003: 0.010: 0.000:
r2_c 0.006: 0.006¢ 0.002: 0.009: 0.0181 0.004¢
N g 14585.( 14585.( 14585.( 14559.( 14559.( 14559.(
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Table 8: Sensitivity Analysis considering the goverance index and private monitoring

We estimate random effects models. The dependaighiea is the bank Z-Score. Model (22) tests the
direct effect of the “governance index” on bankalslity. Model (23) and (24) test the moderatidfeet

of the bank ownership structure on the governandex-banks’ stability relationship. Model (25) &st
the direct effect of “private monitoring” on bantakility. Model (26) and (27) test the moderatidfeet

of the bank ownership structure on the “private itevimg” -banks’ stability relationship.

(22) (23) (24) (25) (26) 27)
Regulation# Regulation#
governance index private monitoring
Size -0.1064**  -0.1052*** -0.1295*** -0.1052** ©.1036*** -0.1304***
(0.0019) (0.0019) (0.0019) (0.0019) (0.0019) (0mo2
Cost-Income Ratio 0.0009%** 0.0009***  0.0008***  0O0D9***  0.0009***  0.0008***
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (omoo
Net loans/Total Asse-0.0012***  -0.0012** -0.0014*** -0.0012*** -0.0012** -0.0015***
(0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0xnoo
Income Diversity 0.0448*** 0.0444**  0.0382***  0.080*** 0.0456***  0.0415***
(0.0049) (0.0049) (0.0049) (0.0049) (0.0049) (0904
Real interest rate (lag.0081**  -0.0080*** -0.0133** -0.0079*** -0.0078* -0.0132***
(0.0003) (0.0003) (0.0004) (0.0003) (0.0003) (0400
Inflation (lag) -0.0031***  -0.0029*** -0.0062*** -00029*** -0.0027*** -0.0058***
(0.0004) (0.0004) (0.0004) (0.0004) (0.0004) (0H00
GDP growth (lag) -0.0041***  -0.0040*** -0.0041** (Q.0039*** -0.0038*** -0.0037***
(0.0006) (0.0006) (0.0006) (0.0006) (0.0006) (0®o0
Real exchange rate  0.0004*** 0.0004***  -0.0000 mee*  0.0005***  0.0000
(0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0100
Bank Concentration  0.2574*** 0.2575%*  0.1445** QP754**  (0.2735***  0.1843***
(0.0128) (0.0128) (0.0140) (0.0129) (0.0129) (03913
Commercial Bank  -0.0217 -2.6807*** -0.0661*** -2.0641***
(0.0223) (0.2868) (0.0217) (0.1913)
Stakeholderness 7.8076%**
(0.4947) (0.3158)
Regulation# 0.1022%** 0.0091 0.2530***  0.1727** 0464***  0.2500***
(0.0101) (0.0142) (0.0105) (0.0103) (0.0158) (0m11
Regulation# *CB 0.1857*** 0.2155***
(0.0200) (0.0205)
Regulation# * -0.6554*** -0.8222%**
stakeholderness (0.0355) (0.0352)
constant 2.3096*** 3.5828*+*  2,1085*** 2,1581** R718*** 1.8785***
(0.1431) (0.1978) (0.1547) (0.0976) (0.1438) (oa)os
N 96670 96670 96670 96670 96670 96670
r2_w 0.0998 0.0998 0.1189 0.0999 0.0998 0.1199
r2_b 0.0004 0.0028 0.0001 0.0052 0.0111 0.0043
r2_o 0.0044 0.0087 0.0030 0.0126 0.0197 0.0106
N_g 11721.0 11721.0 11721.0 11721.0 11721.0 11721.0
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Second, we check for the robustness of our resultthe relationship between
regulation and stability by considering alternasiveeasures of regulation. Specifically,
we consider the following regulatory measures: épendence of the supervisory
activity” (Table 7, models 19-21), “external govance” (Table 8, models 22-24) and
“private monitoring” (Table 8, models 25-27). Thesults of these analyses are in line
with our main results and provide additional suppfor idea that the effect of
regulation on bank stability needs to be understa&thg into account the ownership

type of banks.
7 Conclusions and limitations

Excessive risk taking has been considered onesaftin causes of the financial
crisis, underscoring current efforts to reform baegulation and supervision to shape
bank risk. Yet, there is no evidence that any usialeset of best practices is appropriate
for all banks. In this paper, we analyze the ingilmns of bank ownership structure on
bank stability and on the relationship between cetitipn and regulation on bank
stability. We differentiate between commercial atakeholder banks (cooperatives and
savings banks), and we show that stakeholder bagk$ess risk-inclined compared to
commercial banks and make their rival banks lesklst especially when commercial
banks are involved. Moreover, we show that thereaidirect negative effect of
competition on bank stability supporting the contpmt-fragility view (Matutes and
Vives, 1996, 2000; Hellmann et al., 2000; Repul604). In terms of the effect of
regulation on bank stability, we show that capiguirements, activity restrictions and
deposit insurance have a direct negative effediank stability. However, our findings
reveal that these effects are contingent on th& loamership type. In particular, we
find that the negative effect of competition orbdity is significantly more negative for

commercial banks than for stakeholder banks, a$ agelfor any bank operating in
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systems with a higher proportion of stakeholderkbain terms of regulation we show
that stringent capital regulatory measures decrdasestability of commercial banks,
but have no effect on the stability of stakeholdanks. Consequently, the higher the
proportion of stakeholder banks in an economyJe¢lge negative is the impact of capital
requirements on bank stability. The effect of atfivestrictions on bank stability is
negative for stakeholder banks, but positive fomewrcial banks. As a result, the
negative effect of activity restrictions on ban&lslity increases with the proportion of
stakeholder banks in an economy. Finally we shawdleposit insurance has a negative

impact on bank stability, and that this effecttr@sger for commercial banks.

Overall, our findings suggest that it is importaatconsider bank ownership
structure when analyzing bank stability. This resuhy have important implications for
academics and policy makers alike, since it inégahat ignoring bank ownership
structure can lead to erroneous conclusions albeutisk-taking effects of competition

and of banking regulations on bank stability.
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APPENDIX 2.1 Variable Definitions

Variable name

Description

Data Source

Bank z-score

Is a measure of banks’ distance to default is edéthas (ROA +
equity / assets ) / sd(ROA), where sd(ROA) is daking as a three

year moving average.

Bankscope. Author’s
calculation

Stakeholderness
index

The stakeholderness index measure the proportiansats held by
Stakeholder’s banks. Is calculated as the ratsmweifhgs’ banks
assets plus cooperatives’ banks assets over g#alsa

Bankscope. Author’s
calulation

Commercial bank

Commercial bank dummy taking the value 1 if thekoara
commercial one and zero otherwise.

Bankscope. Author’s
calulation

Size

Log of a bank total asset.

Bankscope

Net Loans/ Total
asset

Ratio of net loans to total assets.

Bankscope.Author’s
calulation

Cost income ratio

Ratio of cost to income.

Bankscope. Author’s
calulation

Income diversity

1

_|netint erestincome other operating incdr

| Total operating income

Bankscope. Author’s
calulation

The H-statistic (Panzar and Rosse,1987) is ananaliof
competition that measure the ability of a bankdasspon increases

Bankscope. Author’s
calulation

H-statistic in factor input prices to customers. It is calcethby estimating the
sum of the elasticities of reduced form revenueatiqus with
respect to factor input prices.
. Concentration is calculated as the market shatieeothree largest Beck and Demigriic-
Concentration e . .
institutions in each country averaged over the $ameriod. Kunt (2009)
GDP growth World Bank

(lagged by one
period)

It is the rate of real growth of the gross domegtmduct.

Development Indicators

Depreciation Measure the change of the exchange rat World bank
Development Indicators
Inflation World bank

It is the rate of change of the GDP difta

Development indicator

Real interest rate
(lagged by one
period)

It is the change in nominal interest rate minusréte of in

inflation.

World Bank
Development Indicators

Overall activities
restrictiveness

Activity restrictions index for securities, insuam real estate, and
ownership of non financial firms that take on vallretween 3 and
11, whereby greater values indicate more restristio

Barth, Caprio and Levine
(2004)

Capital regulatory
index

Summary index for overall capital stringency cadtet as the sum Barth, Caprio and Levine

of initial capital stringency and overall capitéfisgency

(2004)

Explicit deposit
insurance scheme

Is a dummy variable that takes on the value otigeitountry has a Barth, Caprio and Levine

deposit insurance, and zero otherwise

(2003)
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Variable name

Description

Data Source

External
governance index

Summary index of the degree of stringent corpogaternance
measures

Barth, Caprio and Levine
(2004)

Diversification
index

Summary index indicating whether there are exphatifiable,
quantifiable guidelines for asset diversificationddanks are
allowed to make loans abroad. Its range from Q teith a higher
value indicating

Barth, Caprio and Levine
(2004)

Private monitoring
index

Variable indicating whether a)there are certitifaudit required
,b)the percentage of ten biggest banks ratedtbynational credit
rating agencies equals100%, (c) Percentage ofiggest banks
rated by domestic credit rating agencies equals10@pthere are
no explicit deposit insurance scheme, (e) bankowatiing,
subordinated debt is allowableas a part of regryatapital,
subordinated debt is requiredas a part of regulatapital, off-
balance sheet items are disclosed to supervisblmtaEnce sheet
items are disclosed to the public,and banks muastake risk
management procedures to the public

Barth, Caprio and Levine
(2004)

Independence of
Supervisory
Authority— Banks

Dummy variable indicating the degree to which the
supervisoryauthority is protected by the legalgystem the
banking industry yes=0; no=1

Barth, Caprio and Levine
(2004)

Entry into banking
requirements

Variable indicating whether various types of legal
submissions are required to obtain a banking lieens

Barth, Caprio and Levine
(2004)
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APPENDIX 2.2: ESTIMATION OF THE H-STATISTIC

To empirically estimate the H-statistic we follola€ssens and Laeven (2004) and Klaus et al

(2009) and we estimate the following reduced foewenue equations for each country:

In(P,) =a + B, In(W,; )+ B, In(W,; )+ B, In(W,, ) +
+ Y In(Yy ) + Y, In(Y,, ) + yaIn(Ys;, ) +

+oD &y 22)

Where P

» is the ratio of gross interest revenue to totakes(proxy for output price of loans),

W, is the ratio of interest expenses to total depaaitd money market funding (proxy for
input price of deposits)V, ; is the ratio of personnel expense to total aggety for input

price of labor),W,; is the ratio of other operating and administratvg@ense to total assets

(proxy for input price of equipment/fixed capitallhe subscripi denotes bank, and the

subscript denotes year

As in Claessens an Laeven we include the follovdagtrol variables at the individual bank

level: Y, is the ratio of equity to total asse,; is the ratio of net loans to total assets, and

Y, is the logarithm of total assets (to control potential size effects)D is a vector of year

dummies for the years 1993 through 2007 (we dregydar dummy for the year 1993). We take

natural logarithms of all variables.

To follow the same approach as in Claessens anméand as in Klaus (2009), we estimate
model (1) both using OLS with time dummies and Glith fixed bank-specific effects. ThHé-

statistic equalg, + B, + ;. The previous authors to have a more comprehemseasure of

the degree of competition reruns equation (22)n€LS with time dummies and GLS with

fixed effects and time dummies) with the ratio ofat revenue to total assets since this
alternative dependent variable extends to nontoadit sources of bank revenues like fee
income-generating activities. Then, we also dorab@ur final H statistic is the average of the

estimates of the Hdtatistics obtained from the four regression setups

Since the H is statistic only a valid indicator cdmpetition if the market is in
equilibrium, we also estimate the following equatfor each country to test for the equilibrium

condition:
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IN(ROA) =a + B, In(W,;,) + B, In(W,;,) + B In(W,;, ) +
+yIn(Yy ) + 1, In(Yy, ) + Y In(Ys, ) +

tD e, (23)

Where ROA is the pre-tax return on assets (preptafits to total assets. We define the
equilibrium E-statistic as8,+ 3,+ 3, Using a F test we test whether the equilibriim

statistic (defined ag3, + B, + ;) equal zero. The idea behind this test is tmagduilibrium,

returns on bank assets should not be related td jpyices since the first-order condition for
profit maximization requires risk-adjusted ratesrefurn to be equal across banks (see, for

example, Shaffer 1982 and Molyneux et al. 1996).
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