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ABSTRACT

This paper investigates whether different typesegfulation may have a direct or indirect
(through market power) impact on bank’s efficien®ye use a set of data containing
European banks toonsider the impaaf regulations related to capital requirementsictzf
supervisory power, restrictions on bank activitesg private monitoring on bank efficiency.
Our results suggest that official supervisory powecreasebank efficiency, activity
restrictions and private monitoring reduzankefficiency in general, but for banks with more
market power these effects are all significantlgipee. While stricter capital requirements in
combination with more market power has a negativgaict on bank efficiency. Our results
also find a non-linear relationship between magaier andoank efficiencies. Besides, the
evidence of subsamples suggests that regulatidhbave different effect on bank efficiency
in developed or developing countries.
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1. Introduction

Banks are frequently very heavily regulatedcd&ese of the importance of banks in the
economy, because of the opacity of bank assetaethdties, and because banks are a ready
source offiscal revenue, governments impose an elaboratey asf regulations on banks
(Levine, 2004). Over the last two decades priotht credit crisis that started in late 2007,
European banks have responded to the changing ttingenvironment by expanding
through generated growth or merger and acquisif@gnowth might enable banks to realize
scale and scope economies, reduce labor and aikey, @and reduce or eliminate operational
inefficiencies (Goddard, Molyneux, Wilson and Tawkk 2007). The pro-competitive
deregulation process has increased the level ofpettion (Cetorelli, 2004, Fiordelisi,
Marques-Ibanez and Molyneux, 2011), particularlpam-traditional and non-interest bearing
areas of banking activity (Goddard, Molyneux andlséh, 2001). It was expected that
increased competition would in turn foster effiadgrby providing incentives to managers to
cut costs in order to remain profitable (Casu andr@one, 2006).

As a result of this process, research in bankegulations and their effect on bank’s
efficiency has long attracted both theoretical antpirical interest. (e.g., Barth, Caprio and
Levine, 2004; 2006; 2008; Barth, Lin, Ma, Seade 8ndg, 2013; Chortareas, Girardone and
Ventouri, 2012; Lozano-Vivas and Pasiouras, 2016 Basiouras, Tanna and Zopounidis,
2009). Most results of these literatures were fotimat strengthening official supervisory
powers and private monitoring in terms of more fiicial transparency can improve the
efficient operations of banks. Stricter capitaluegments can improve bank efficiency but
may reduce profit efficiency in some studies (Pasis et al., 2009; Lozano-Vivas and
Pasiouras, 2010), while restrictions on bank aatiwihave the opposite effect, reducing banks’
efficiency in most literatures but may improvingfir efficiency in some papef®asiouras et

al., 2009; Lozano-Vivas and Pasiouras, 2010



Besides, a growing literature analyzes how regutatiffects the relationship between
competition and stability, in particular, risk tagi From a theoretical perspective, Matutes
and Vives (2000) and Cordella and Yeyati (2002)n@xa the impact of deposit insurance on
bank competition and risk-taking incentives in antext where banks are subject to limit
liability and their failure implies social cost. Aglternative way to restore prudent behavior is
to introduce capital requirements. Hellmann, Muidand Stiglitz (2000) and Repullo (2004)
analyze the relationship between competition fgrodd, risk taking, and capital requirement
in a dynamic framework where banks choose privatebir asset risk and compete for
deposits. From an empirical perspective, Claessam$ Laeven (2004) confirm that
contestability determines effective competitionezsally by allowing foreign bank entry and
reducing activity restrictions on banks. Bergeipfler and Turk-Ariss (2009) take account of
the endogeneity of market power, and find thatvagtrestrictions have a negative impact on
market power. Recently, Beck, De Jonghe and Sclsefi##0il3) show that an increase in
competition will have a larger impact on bank’sgitily in countries with stricter activity
restrictions.

Furthermore, market power is associated with higéeels of market concentration, it
can limit financial deepening and the developmehtnwre efficient banking sectors
(Rojas-Suarez, 2007). There are some general hggedhthat provide conflict predictions.
According to the quiet life hypothesis, monopolyweo allows managers a quiet life free
from competition and therefore increased concdotrashould bring about a decrease in
efficiency (Casu and Girardone, 2006; Turk-Aris61@). However, based on the efficient
structure hypothesis, more efficient firms have doveosts, which in turn lead to higher
profits (Casu and Girardone, 200&)nder the traditional competition-fragility hypotis,
more bank competition erodes market power, decsgarsdit margins, and results in reduced
franchise value that encourages bank risk takingrd® et al., 2009). Existing evidence

suggest that increased competition has forced btmksecome more efficient (Casu and



Girardone, 2006), while Casu and Girardone (200@) Burk-Ariss (2010) find that positive
causation between bank market power and efficighayparket power enables banks to
operate at lower costs, and their findings prowgi®lence against the quiet life hypothesis.
Further, as banks gain market power, they alsoflidreem greater firm stability and reduced
risk potential. Their result support the traditibnaew that increased competition may
undermine bank stability. Williams (2012) examihe trelationship between bank efficiency
and market power to test the quiet life hypothdsisa sample of 419 Latin American
commercial banks between 1985 and 2010 and hiemesgdsuggest that bank restructuring
has promoted competition at the expense of markwepand yield efficiency gains at banks
under conditions of monopolistic competition.

Yet, researchers have not examined empirically idrend how national regulations
such as capital requirements, supervisory powestricBon on activities and private
monitoring, interact with market power in bank'di@éncy. This can have important policy
implications as different types of regulation magvé a direct or indirect (through market
power) impact on bank’s efficiency. In other wordse same regulations have different
effects on bank’s efficiency depending on the comafdge market power of the banks. To our
knowledge, this is a first study to extend our kiexlge on the regulation, market power and
efficiency nexus towards this direction and prov&tane important repercussions for the
current regulatory reform debate.

We use information from the World Bank databasdéank regulations and supervision
(Barth et al., 2006; 2008) to construct indices r@lated to restrictions on banks’ activities
and the three pillars of Basel Il, namely capigguirements (Pillar 1), official supervisory
power (Pillar 2), private monitoring (Pillar 3) ameéstriction on activities. These indices are
more informative than the dummy variables whichevesed by previously literatures (e.g.,
Keeley, 1990; Salas and Saurina, 2003) and allot® gsnsider a more balance measure that

is of particular importance in a cross-countryiagttin addition, we employ the Battese and



Coelli (1995) stochastic frontier approach (SFA@Eque to obtain banks’ efficiency scores.
Bank efficiencies measure how well a bank is pitedi¢co perform relative to other banks in a
particular sample. We use SFA since that it isrtieest popular parametric method used to
estimate cost functions, and it can distinguishweeh inefficiency and other stochastic
shocks in the estimation of efficiency scores mathan data envelopment analysis (DEA)
(Pasiouras et al., 2009). In this paper, we nog cohsider cost efficiency, a wider concept in
most studies, and profit efficiency, combine bo#dvenues and costs in the efficiency
measurement but also include revenue efficiencyobastness test since banks’ revenue is
also important information. Finally, we use bankekLerner index as proxy for bank market
power in line with recent studies (e.qg., Bergealet2009; Turk-Ariss, 2010; Williams, 2012),
and it is a better measurement based on the davibBtween price and marginal costs, is
preferred over nationwide proxies such as tradili@oncentration ratios or the Panzar and
Rosse (PR, 1987) H-statistic (Turk-Ariss, 2010).

Our study adds to the literature in four ways. t-itisis is the first study that considers
these regulatory indices to examine the relatignsimong regulations, market power, and
efficiency. Second, we employ the operational &fficy that has been used comparatively
more recently (e.g., Barth et al., 2013; Chortaredsal., 2012; Fiordelisi et al., 2011;
Lozano-Vivas and Pasiouras, 2010; Pasiouras e2@09), different with other measures of
bank performance such as stock returns or accauratios (e.g., Beltratti and Stulz, 2012).
In addition, we mostly focus on cost efficiency gomubfit efficiency in line with previous
studies (e.g., Pasiouras et al., 2009; Turk-A264,0), and also include a robustness check
with revenue efficiency. Third, according to Turkigs (2010) and Agoraki, Delis and
Pasiouras (2011), that the competitive conditiond the regulatory efforts are different
between developed countries and developing cosntvie also split our full sample into
developed and developing countries to compare dselts. Finally, we also consider a

potential non-linear relationship between markewgo and efficiency (e.g., Turk-Ariss,



2010).

The empirical results suggest that in genefftial supervisory power will increase
bank efficiency, but activity restrictions and @ig monitoring will decrease bank efficiency,
which are in line with the results of Barth et £013) and Chortareas et al., (2012). However,
the indirect effects through market power of the¢hregulations are all significantly positive.
Surprisingly, capital requirements will reduce @#ncy for banks with market power, which
may result from more costs of excessive capitakbua#ten by banks if such rules do not truly
reflect the banks' risk. We also find evidence efative relationship between market power
and bank efficiency, which is measured by costifficy; however, a positive relationship
between each other when we using profit efficied¢yese results are as the same as findings
from Turk-Ariss (2010). After that, we provide a raodetailed non-linear relationship
between market power and efficiencies. The ressiiav a negative coefficient with cost
efficiency, indicating that the estimated functisra downward oriented or reverse parabola;
while a positive coefficient with profit efficiencindicating it is an upward oriented parabola.
Finally, we show clearly differences between depetband developing countries, which are
in line with the view of Turk-Ariss (2010) and Agki et al. (2011),that capital markets in
developing countries are relatively underdevelop@d, banks represent the main providers of
credit to the economy. Under such different insibinal settings of countries banks will
behave differently. Therefore, we suggest that legguns will have different effect on bank
efficiency in different countries.

The rest of the paper is constructed as followscti®e 2 provides background
discussions of the impact of different regulatiams bank efficiency depending on market
power of banks. Section 3 presents our measurdmmi efficiency, market power, bank
regulation and supervision, and market monitorirggiables. It also discusses our data
sources and provides summary statistics for ouablas. Section 4 discusses the empirical

results, and Section 5 concludes the paper.



2. Therdevant literature discussion

In the following subsections, we discuss someotetical and empirical studies that
examine the impact of four types of bank regulatimal the relationship with market power

and efficiency.

2.1. Capital requirements

The capital requirement is intended to previeamks from engaging in higher risk
activities, requesting banks to serve capital &iféer against losses. However, the stricter
capital standards may increase the cost of raibagk capital, reduce total loans and
substitute with alternative forms of assets, amahfiih finally influence the return on assets and
efficiency (VanHoose, 2007). In addition, Blum (8)Cconsiders that the optimal capital
regulation may include a risk-independent levenag® restriction to induce banks to report
their risks truthfully. But Fonseca and Gonzalepl(@ said that a forced reduction in
leverage reduces a bank’s expected returns andbkeaki owners to undertake investments
with higher return and higher risk. According toncal literatures, the capital regulation
can improve efficiency of banks (e.g., Pasiour@982 Pasiouras et al., 2009; Fiordelisi et al.,
2011; Chortareas et al., 2012; Barth et al., 2008)ch could be explained by two reasons.
First, higher capital requirements may reduce ttubability of bankruptcy, improving the
information availability, which in turn increaseethtefficient operation of banks. Second,
higher capital requirements increase the costisingibank capital, but this may be offset by
the fact that capital does not bear interest paysndtowever, Pasiouras et al. (2009) also
find that capital requirements lead to lower prefiticiency, it may be due to the fact that
banks substitute loans with less risky assetsritkereturn hypothesis suggests lower profit
efficiency. Agoraki et al. (2011) provide evidenttet capital requirements may increase

insolvency risk when a bank has high market poweéerefore this regulation may have



different effects on efficiency depending on thalbenarket power.

2.2. Official supervisory power

The official supervisory process is intendedl oydy to ensure that banks have adequate
capital to support all the risks in their busindsst to encourage banks to develop and use
better risk management techniques in monitoringraadaging their risks. Besides, powerful
supervision can improve the corporate governancdamks, reduces corruption in bank
lending, and then improves the efficiency of ba(&sck, Demirguc-Kunt and Levine, 2006;
Pasiouras et al., 2009; Chortareas et al., 201 .résults of Chortareas et al. (2012) showed
that strengthening official supervisory powers @aprove the efficient operations of banks.
Pasiouras (2008) and Pasiouras et al. (2009) itedtbat both cost and profit efficiency were
influenced positively by higher official supervisopower. Barth et al. (2013) find that
strengthening official supervisory power is postivassociated with bank efficiency only in
countries with independent supervisory authoriti€s the other hand, the results of
Lozano-Vivas and Pasiouras (2010) show that grgritimad powers to supervisors has a
positive impact on cost inefficiency, and expldiattpowerful supervision may impede bank
operations. Barth et al. (2008) suggests that iaffisupervision will not improve bank

stability and efficiency, where the efficiency i®asured as net interest margin.

2.3. Restrictions on bank activities

The restrictions on bank activities can commemdeposit insurance and capital
requirements, limit banks to engage in some agsiand reduce the risk-taking of bank (e.g.,
Matutes and Vives, 2000). In the Claessens anddmé2004), the more restrictions on bank
activities lead to less market competition, and tha&rket power of banks would become

larger. Yet, literatures suggest that restrictiomsengaging in securities, insurance or real



estate activities will reduce the efficiency of kasperations without a corresponding benefit
in terms of other measures of bank performancetiiBatral., 2004; 2013; Chortareas et al.,
2012). According to the empirical studies, Barthakt(2004) find a negative relationship
between restrictions on bank activities and bankssgtor development and stability.
Chortareas et al. (2012) and Barth et al. (2018) &vidence that tighter restrictions on bank
activities are negatively associated with bankcedficy. Pasiouras et al. (2009) find that
restrictions will lead to lower cost efficiency,dieating that more restrictions on bank
activities violate the utilization of economies sfale and scope. But they also find that
restrictions lead to higher profit efficiency, amkplain that banks may trade-off cost
inefficiencies associated with higher restrictioby acquiring greater expertise and
specialization in specific market segments, anccédrecome more profit efficient. Pasiouras
(2008) finds no significant association with tedai efficiency. Although most of the

empirical results show that regulatory restrictians decrease the efficiency of banks, it may

have different effects depending on the bank magketer.

2.4. Private monitoring

The private monitoring approach suggests that requirements related to disclostire o
accurate information to the public will allow prigaagents to overcome information and
transaction costs and monitor banks more effegtiyebsiouras et al., 2009; Lozano-Vivas
and Pasiouras, 2010). This regulation can alsot exgporate governance over banks and
boost their development and efficiency (Levine, £0@005). However, the additional
disclosures of information will produce direct cosif banks, such as additional time and
effort to prepare formal disclosure documents dreddosts of maintaining investor relations
department (Duarte, Han, Harford and Young, 200&r@reas et al., 2012). The results of

Barth et al. (2004) provide that private monitorihgs a positive impact on banks’



performance. Beck et al. (2006) find that empowgepnivate monitoring tends to lower the
degree of corruption of bank officials, and exettemeficial effect on the integrity of bank
lending. Pasiouras et al. (2009) and Lozano-Vivas Rasiouras (2010) indicate the market
discipline mechanisms will increase both profit axas$t efficiency. Barth et al. (2013) find
that market-based monitoring of banks in terms ofarfinancial transparency is positively
associated with bank efficiency. However, Chortaret al. (2012) find a negative
relationship between private monitoring and efficig and explain that banks’ effort to

produce this information has clearly costs thantmegatively in their efficiency assessment.

3. Methodology and Variable Selection

We run several cross-sectional regressions follgwine empirical model to investigate

the relationship between bank efficiency, compmtithnd regulation:
EFFl,k = bO + blLi,k + bZSl:,t + b3Li,k X Si,t + b4Bi,k + bscl + YEARt + gi,k (1)

where i refers to country i, k indexes bank k, the market power for each bank k in country
I, S is a vector of bank regulatory and supervisadicators in country i, B is a vector of
bank-specific characteristics for each bank k inntoy i, C is a vector of country-specific
control variables in country i, YEAR is a yearlyrdmy variable ance is the error term. The

dependent variable EFF is the technical efficieiocyeach bank.

3.1. Bank efficiency

In this study, we estimate bank efficiency gsine Battese and Coelli (1995) stochastic
frontier approach (SFA) to generate efficiency ssdior each bank in the sample countries.
The stochastic frontier function assumes the exigteof technical inefficiencies of firms

involved in producing a particular output. Finallye efficiency scores in our all cases will be
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between 0 and 1, with values closer to 1 indicasifggher level of efficiency.

We estimate three models by using this approachmehacost, profit and revenue
efficiency. Following Lozano-Vivas and Pasioura®1@), we assume that banks have three
outputs, namely loans (Q1), other earning asse® é&Rd non-interest income (Q3) in all
models. And we use three input prices consisteti wiost previous studies are: cost of
borrowed funds (W1), calculated as the ratio oénest expenses to total deposits; cost of
physical capital (W2a), calculated by dividing dwead expenses other than personnel
expenses by the book value of fixed assets; andotdésbor (W3), calculated by dividing the
personnel expenses by total assets. A time treadl {dr 2002, T=2 for 2003... T=7 for 2008)
is included in models to allow for technologicabalge, using both linear and quadratic (i.e. T
and T) terms. Finally, we specify equity (E) to contfot differences in risk preferences.
And the lastu;, are the cost inefficiency components. The thrdeieficies are estimated
using the same translog functional model, by ugotgl cost (TG), profits before taxes
(PBT;;) and total revenue (T#Ras the dependent variable in the function respagt As in
several recent studies (e.g., Pasiouras et al9;2@Zano-Vivas and Pasiouras, 2010), we use

the multi-product translog specification, the dosiction is given as:
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3.2. Market power

For examining the impact of market structuréo@mking on efficiency, we use Lerner
index as a proxy for market power (e.g., Bergealgt2009; Turk-Ariss, 2010; Anzoategui,
Peria and Melecky, 2012; Beck et al., 2013). Thenéeindex represents the pricing power
because it is a level indicator of the proportignwhich price exceeds marginal cost, which
lower values suggest increased competition andehigalues increased market power, and is

calculated as:

L = (Pra —MCra)/Pra 3)

where Ry is the price of total assets is calculated agdhe of total revenues to total assets,
and MGa is the marginal cost of total assets, which isamigtd by computing the first

derivative from the following translog cost functio

12



3 3 3 3
lnTC=,80+,81an+%an2+Zykank+Z@kanank+ZZIananj+s )
k=1 k=1 k

=1j=1
where bank cost (TC) are a function of output (@ tfdal assets), and Ware three input
prices. Respectively, Ws the price of funds, calculated as the rationtérest expenses to
total deposits; A4 is the price of fixed capital, calculated as thgor of other operating and
administrative expenses to total assets; agds\the price of labor, calculated as the ratio of
personnel expenses to total assets, which thantW; are the same with the input prices of
efficiency. Finally, the marginal cost (M&) is computed as following function and the

Lerner index can be constructed:

MCry =3 [B1+ B 1nQ + icy O In W] 5)

3.3. Regulatory and control variables

We use the regulatory and supervisory S variabfeBaoth et al. (2006, 2008) with
Versions Il and Ill; the bank-specific B variablese drawn from Bankscope, and the
country-specific C control variables are from therly Bank. These variables with the

corresponding vectors defined as follows:

S= (CAPRQ, SPOWER, RESTR, PRMON) (6)
B = (LNTA, LIQ, EQAS (7)
C = (ZSCORE, FINDEV, VOICE, CORR, GDPGR, HHI, GOVERN, FOREIGN) (8)

CAPRQ is an index of capital requirements that accodotsboth initial and overall
capital stringency. Initial capital stringenirydicates whether the source of funds that count as
regulatory capital can include assets other thah ca government securities and borrowed
funds, as well as whether the regulatory or supgeryi authorities verify these sources of

capital. Overall capital stringency indicates wieethiisk elements and value losses are
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considered while calculating the regulatory capitdde index can take values between 0 and
9, with higher values indicating more stringentitapequirements.

SPOWER is a measure of the power of the supervisory agenodicating the extent to
which they can take specific actions against bamkagement and directors, shareholders,
and bank auditors. In this study, it ranges betw&eand 14 with higher value indicating
greater power of supervisors for involvement inkiag decisions.

RESTR is an indicator of restrictions on banks’ activityis determined by considering
whether securities, insurance, real estate a@syitand ownership of non-financial firms are
unrestricted, permitted, restricted, or prohibit€lis index can range from 1 to 4, with higher
values indicating greater restrictiveness.

PRMON is an indicator of private monitoring, and shoWws tegree to which banks are
forced to disclose off-balance sheet items andmakagement procedures to the public, and
whether there are more incentives to increase terivaonitoring, with higher values
indicating more private supervision.

The vector B includes three bank-specific vagablsize, measured as the natural
logarithm of banks’ total assetsNTA); liquidity, that is calculated by a ratio betwetental
loans and total deposit&1Q); and capitalization is proxied by the equity tesets ratio
(EQAS). The vector of control variables C contains measwof risk, market structure and
economic conditions, and institutional environment.

We include theGDPGR, is the real GDP growth rate, which is used totr@rfor the
macroeconomic environment as in Pasiouras et @Q9Rand Chortareas et al. (2012). The
probability of risk of insolvency is proxied by tiZescore ZSCORE), which measures how
many standard deviations’ profits must fall beldagvmean to bankruptcy, with higher values
of the Z-score indicating lower probabilities oildae.

To control for institutional environment, we usee tifiollowing variables: financial

developmentKINDEV); voice and accountabilitf/OICE) and control of corruptionQORR).
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Financial development is measured by the claimgl@mestic real non-financial sector by
deposit money banks as a share of GDP and attempépture the importance of the services
provided by financial institutions relative to teze of the economy (Beck, Demirguc-Kunt
and Levine, 2009). Voice and accountability is maicator of the degree to which a country’s
citizens are able to participate in selecting tgewvernment, as well as freedom of expression,
freedom of association and a free media (Kaufm#mnaay and Mastruzzi, 2010). Control of
corruption measures the extent to which public poiseexercised for private gains, with
larger values indicating better control of corroptby government officials (Kaufmann et al.,
2010).

Following previous studies (Pasiouras et al., 2@®prtareas et al., 2012), we account
for national market structure of the banking sectming the following measures: (i) the
Herfindahl index KIHI), which is measured as the sum of squared mahieges (in terms of
total assets) of each bank in the sample; (ii) fogernment-owned bank$GQVERN)
variable is used as proxy for the degree of stateed banks. It is calculated as the
percentage of banking system's assets in bankat®&0% or more government owned; and
(i) the foreign-owned bankd=OREIGN) are used to account for the percentage of banking

system's assets in banks that are 50% or moreyfoosvned.

3.4. Data

All individual bank data used in constructinfficeency scores, Lerner index and
bank-specification variables are taken from Bank®cdatabase. Data for regulatory indices
(CAPRQ, SPOWER, RESTR, PRMON) and two market structure variable&GQVERN,
FOREIGN) are obtained from the World Bank database on kBRegulation and Supervision”
Versions Il and IIl developed by Barth et al. (20@608). In addition, data for the indicators

of institutional environmentZSCORE, FINDEYV) are from the World Bank financial structure
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database (Beck et al., 2009), aN®(CE, CORR) from the Worldwide Governance Indicators
(Kaufmann et al., 2010), and the macroeconomicrenment GDPGR) is from World Bank
database. We exclude: (i) banks with missing valaegputs or outputs, and (ii) banks from
countries not included in the regulatory and otwimtry-specific variables. Our final sample
consists of 4,755 bank observations in the 31 Eeanountries over the period 2002-2008
Table 1 presents the descriptive statistics oflthek inputs and outputs used in the cost,
revenue and profit functions of efficiency scorad &erner index.

[ Table 1 Insert Herp
Table 2 presents the descriptive statistics fordiggendent and explanatory variables used in
the regression analysis, and with no extreme valesir variables. The full sample overall
mean cost efficiency score equals 0.70, while tfaprofit efficiency is 0.54. Thus, the
average bank could reduce its costs by 30%, andowepits profits by 46% to match its
performance with the most efficient bank. Thus tasults show that, on average, banks
experienced much higher profit inefficiency thastcmefficiency, confirming the findings of
previous studies (e.g. Pasiouras et al. 2009; tidand Philippatos, 2007). We also checked
the correlations among the bank regulation, supenviand other control variables and found
that multicollinearity is not a series problem. Maos$ the correlation coefficients are below
0.3, which makes us comfortable with simultaneousigluding these variables in the
estimated models.

[ Table 2 Insert Herp

' The dataset comprised of the following 31 countuiéhin each country for which all of the necessédafa
were available to carry out our analysis: AustfiaQ), Belgium (46), Bulgaria (82), Croatia (140yptus (61),
the Czech Republic (57), Denmark (97), Estonia,(B#)land (49), France (403), Germany (158), Hupd@és),
Iceland (64), ltaly (1,228), Latvia (162), Lithuania (7d)uxembourg(41), Macedonia(9), Malta (53), ,
Moldova (20), Netherlands (104), Norway (70), Poland (88)rtugal (132), Romania (12), Slovakia (65),
Slovenia (66), Spain (830), Sweden (35), Switzetlgg?), and the United Kingdom (297).

? The correlation matrix for the variables is avaliéaftom the authors upon request.
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4. Empirical results

4.1 Main results

In this section, we investigate what impactreéfulations and market power on bank
efficiency separately and what effect of regulagichanneled through market power. Table 3
and 4 presents the results of the different estimatof Eq. (1) using bank cost and profit
efficiency as dependent variables, and in Tableebrevestimate same models focusing on
revenue efficiency as a robustness check.

In the Tables 3-5, we first show the general resfitregulatory variables in model (1).
CAPRQ has a positive but not significant impact on bafficiencies, andSPOWER has a
positive and statistically significant impact o efficiencies.RESTR and PRMON are both
found a negative and statistically significant tielaship with all efficiencies. Our results are
consistent with most of literatures (e.g., Bartlalet2013; Chortareas et al., 2012; Pasiouras,
2008; Pasiouras et al., 2009).

[ Table 3-5 Insert Hefke

Different with past studies, we include theemaction terms between bank market power
and regulations in model (2) of Tables 3-5. We fihdt CAPRQ has a positive coefficient
individually, but its interaction ternL* CAPRQ enters with a negative and significant
coefficient, which implies that capital requiremerdecrease the efficiency of banks with
more market power, since that banks with market ggomay undertake more costs for
applying the capital restrictions. This result cadtcts to prior studies for the usefulness of
capital requirements in reducing risk-taking of k&rbut in line with the view of Agoraki et
al. (2011) that capital requirements may increaselvency risk when a bank has high market
power. Our result also may be due to the fact Haatks substitute loans with alternative

forms of assets to meet stricter capital stand@vdaHoose, 2007; Pasiouras et al., 2009;
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Lozano-Vivas and Pasiouras, 2010). The coefficiemitsL* SPOWER are positive and
statistically significant, and it could be explainthat this regulation can ameliorate banks’
operations without producing additional costs, sowill increase profit and efficiency
regardless market power of banks. This result 3® @ line with the official supervisory
direct effect, suggesting that powerful supervistam improve the corporate governance of
banks, reduces corruption in bank lending, and thrgmoves the efficiency of banks (Beck et
al., 2006; Pasiouras et al., 2009; Chortareas,e2@l2).

L*RESTR has a statistically significant and positive impan profit and revenue
efficiency, which is different with the direct effe implies that activity restrictions will
increase the efficiency of banks with more markaw@r. Probably because their business is
widely diversified and abundant, and the proportidrihe restricted asset income is small,
thus there is less negative impact on efficiendyisTis also consistent with the view that
banks may trade-off inefficiencies associated wiihher restrictions by acquiring greater
expertise and specialization, and then become @i efficient (Pasiouras et al., 2009).
L*PRMON has a positive and statistically significant relaship with profit and revenue
efficiency, which probably since that banks withgnmarket power could exploit economies
of scale to cut cost (e.g., Casu and GirardonegR@hd this benefit may offset the increased
costs of making disclosure. The results also supiherprivate monitoring approach, that
disclosure of accurate information to the publidl vallow private agents to overcome
information and transactions costs, and monitokbanore effectively (Pasiouras et al., 2009;
Lozano-Vivas and Pasiouras, 2010).

Tables 3-5 also show a significant negative ratatigp between Lerner index and cost
efficiency, and a significant positive relationshiptween Lerner index and profit efficiency,
which are in line with the results of Turk-ArissO@), said that the higher costs that are
associated with more market power are eventualnebled to bank clients, which in turn

feed into higher prices and possibly boost banKitpedficiency. Our findings also provide
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evidence against the “quiet life” hypothesis. Failog Berger et al. (2009) and Turk-Ariss
(2010), we include a quadratic term for the Leindex in model (3) to allow for a non-linear
relationship between market power and bank effoyeihe results show negative coefficient
with cost efficiency, indicating that the estimafedction is a downward oriented or reverse
parabola. Conversely, there is a positive coefficigith profit efficiency, indicating that it is
an upward oriented parabola. Although the sign afficients with revenue efficiency is
mixed, we also learn that there are linear and Im@ar relationship between banks’ market
power and its level of efficiencies.

Turning to the control variables in Tables 3-5,find that log of total asset& I'TA) has
a significant and negative relationship with prafitd revenue efficiency, indicating that the
more assets in banks will lead to lower efficienciguidity (LIQ) and bank capitalization
(EQAS) also have a negative and statistically significaglationship with all efficiencies,
which suggest that if banks have lower deposits higther equity will reduce all the
efficiencies of banks. As expected, the probabditynsolvency ZSCORE) has a positive and
significant relationship with efficiencies, whichdicates that lower insolvency risk will make
banks more efficient (Chortareas et al., 2012).

Concerning the institutional environment variabléise coefficients of financial
development KINDEV) are positive and significant for all efficienciasnplying that the
improved information availability will make banke monitor themselves easier, and thus
boost banks’ efficiency (Pasiouras et al., 200%e Voice and accountability/QICE) has a
significantly positive relationship with profit éffency, indicating that the more freedom of
expressions and media will improve the profit ohk&(Chortareas et al., 2012). Surprisingly,
the control of corruptionGORR) has a negative and significant impact on allcedficies,
which imply that better control for officials’ carption will achieve lower bank efficiency.
The real GDP growthGDPGR) has a positive and statistically significant irapan profit

and revenue efficiency, which imply that banks xpanding markets will be more efficient
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(Pasiouras et al., 2009).

Considering the effect of other environment vaeablthe coefficients of Herfindahl
index HHI) has a negative and significant relationship witst and revenue efficiency,
indicating that banks may reduce efficiency in mooacentrated markets, which is in line
with results of Chortareas et al. (2012). The gowent-owned banksGOVERN) has a
significantly negative impact on profit efficiencwhich is consistent with the view of
Pasiouras et al. (2009) that government ownerstag masult in financial repression with
negative consequences for the economy. Finallyfdheign-owned banksFOREIGN) has
negative but not statistically significant impaat all efficiencies, implying that the more
presence of foreign banks may limit domestic baoksperate efficiently. The results are in
line with Lensink, Meesters and Naaborg (2008), cvhreport that foreign ownership

negatively impacts bank efficiency.

4.2 Robust checks: Instrumental Variables

In this section, we address a possible endogepeitylem that may be associated with
our previous regressions. A potential endogeneioplpm could exist insofar as the main
results in Table 3-5 may be due to reverse caysdllie regulatory framework may be
endogenous to the structure of the banking systegach country. To address this concern,
we use an Instrument Variable (V) approach. Folhgaprevious studies (Barth et al., 2009;
2013; Beck et al., 2006), we select the instrumergaables based on the existing literature
on law and finance literature (e.g., La Portalletl®99 and Beck et al., 2003). It is less likely
that legal origin itself would have a direct impact banking performance today. Instead, it
may exert an indirect impact through the channelgdous regulations. Based on the above
discussion, we use legal origin (English, Frentijfude as instrumental variables for the
bank regulatory variables in that country.

[ Table 6 Insert Herp
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In Table 6, the coefficients of main regulatory ightes, the capital requirement,
supervisory power and supervisory independence naartet monitoring, are all statistically
significant and their signs are the same as irr¢geessions in Table 3-5. Similar results also
obtain for the control variables. Taken altogethies, results for our IV estimations imply that

our findings are robust to potential endogeneityosons.

4.3 Robust checks: developed and devel oping countries

In line with the view of Turk-Ariss (2010) and Agi et al. (2011),that capital markets
in developing countries are relatively underdeveth@nd banks represent the main providers
of credit to the economy. Under such differentitaibnal settings of countries banks will
behave differently. Therefore, we suggest that legguns will have different effect on bank
efficiency in different countries.

[ Table 7 Insert Herk

Table 7 presents the results of two subsanifles developed and developing countries.
We find that the effects of regulations on all @éncies in developed countries are
statistically significant and consistent with oueyious results. However, there are some
different results in developing countrieS?OWER decrease all efficiencies significantly in
developing countries, which may because that pawsrtipervision in developing countries
may reflect excessive government involvement, whesult in a decrease in the integrity of
bank lending with adverse implications on the éfficy of credit allocation (Chortareas et al.,
2012), or be more positively related to corruptaord will not improve bank development,
performance and stability (e.g., Barth et al.,, 20ifferent from previous results, in
developing countrie®RESTR and PRMON increase all efficiencies, bt RESTR decrease
profit efficiency andL* PRMON decrease revenue efficiency. Although we don’tvknehat
cause the efficiencies in the developing countnes, also find evidence that regulations

should have different effect on bank efficiencyifferent countries.

21



5. Conclusions

In this paper we analyze the relationship ama@yulations, market power, and bank
efficiency. Using data from 4,755 bank observation31 European countries over the period
2002-2008, we compute proxies for the degree oketgrower and bank efficiency, and
imply the indicators of regulatory and supervis@ulicies, nhamely capital requirements,
official supervisory power, restrictions on bankities, and private monitoring. Our results
show that supervisory power has a direct and pesithpact on bank efficiency, but activity
restrictions and private monitoring have a direa aegative impact on bank efficiency (e.g.,
Chortareas et al., 2012). However, the impactdofa three regulations are all positive when
the banks have sufficient market power. An impdrfarding is that capital requirement has
an indirectly negative impact on bank efficiencyotigh market power. These results suggest
that regulations may not only have direct effectbank efficiency, but a consideration of the
market power of banks is also required. Anotherartgnt result is found that the effects of
regulations on bank efficiency are different depegan whether in developed or developing
countries, which implies that the regulations awe appropriate for all countries. In addition,
an evidence of linear and non-linear relationsteeen market power and bank efficiency is
also provided to against the “quiet life” hypotlggsihich is consistent with Turk-Ariss
(2010).

Overall, our paper provides a more disaggregatedetailed analysis of the impact of
bank regulations on efficiency. Regulations magrigre with the efficient operation of banks,
such as that leverage constraint will influencedgeision of banks regarding their sources of
funds and may reduce a bank’s expected returnsr&3uits suggest that policy makers must
also consider the market power of banks and theitons of countries into the formulation
of bank regulations. Finally, the possible reseanchthe future could be to provide

international evidence of the same issue for otfwtd regions.
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Tablel

Descriptive statistics on variables entering th&t,o@venue and profit functions of efficiency dmtner index. (Variables are in logarithmic format.

Variable TC TR PBT Q Q1 Q2 Q3 w1 W2a W2b W3 E
Mean 5.51 5.75 3.93 8.56 7.79 1.52 3.86 -3.30 0.08 -4.72 -4.66  6.00
Std. Dev. 2.32 2.29 2.33 2.36 2.59 2.80 2.49 0.76 1.14 0.90 089  2.12
Minimum -1.61 -0.69 -2.30 2.03 -2.30 -2.30 -2.30 -5.75 -2.35 938  -10.25  -0.22
Maximum 12.9€ 13.14 11.52 15.58 15.18 11.9€ 11.92 0.99 4.66 -0.86 041 1297
Median 5.49 5.75 3.92 8.49 7.89 0.00 3.91 -3.36 -0.12 -4.67 -453 5095

Notes: TC = total cost, TR = total revenue, PBT rofip before taxes, Q = total assets, Q1 = loan®, =Qother earning assets, Q3 = non-interest incaMe,= interest

expenses/deposits and short term funding, W2a =peosonnel administrative expenses/fixed assetd) ¥Waon-personnel administrative expenses/totatass/3 = personnel

expenses/total assets, E = equity. All variableasueed in € million.
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Table 2
Summary statistics.

Variable Obs Mean Std. Dev. Minimum Maximum Median
Dependent variables

TC _EFF 4,755 0.70 0.09 0.15 0.95 0.71
TR_EFF 4,755 0.73 0.08 0.20 0.95 0.74
PBT_EFF 4,560 0.54 0.17 0.00 0.92 0.56
Explanatory variables

L 4,755 0.21 0.15 -2.28 0.81 0.22
CAPRQ 4,755 6.06 1.98 3.00 9.00 6.00
SPOWER 4,755 9.34 2.26 4.00 14.00 8.00
RESTR 4,755 6.85 1.89 3.00 11.00 7.00
PRMON 4,755 6.88 0.86 4.00 8.00 7.00
LNTA 4,755 8.49 2.36 2.48 15.58 8.42
LIQ 4,755 1.04 1.09 0.00 24.46 0.91
EQAS 4,755 9.55 6.60 0.88 61.49 8.20
ZSCORE 4,755 10.02 5.37 2.02 44.74 8.65
FINDEV 4,755 1.21 0.46 0.12 2.70 1.16
VOICE 4,755 1.15 0.28 -0.58 1.83 1.12
CORR 4,755 0.97 0.74 -0.99 2.56 0.99
GDPGR 4,755 2.98 2.29 -4.24 12.23 2.47
HHI 4,755 0.08 0.08 0.02 0.53 0.05
GOVERN 4,755 0.06 0.09 0.00 0.42 0.02
FOREIGN 4,755 0.28 0.28 0.00 0.99 0.11

Notes: TC_EFF , cost efficiency; TR_EFF, revenueiehcy; PBT_EFF, profit efficiency; L, Lerner ied; CAPRQ, capital regulatory index; SPOWER, officsupervisory
power; RESTR, activity restrictions; PRMON, privataonitoring;; LNTA, LN of total assets; LIQ, totdbans/total deposits; EQAS, equity/total assetsC@ARE,
(ROA+EQAS)/St. Dev(ROA); FINDEV, deposit money baaksets/GDP; VOICE, voice and accountability; COR&trol of corruption; GDPGR, real GDP growth; HHI
Herfindahl index; GOVERN, government-owned bankREIGN, foreign-owned bank#ll financial variables measured in € million. Aumad GDP growth is measured
at 2000 market prices.
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Table3
Regulations, market power, and bank efficiencyn@siost efficiency).
Dependent variable: TC_EFF

1) ) 3)

Constant 0.887 (0.000)*** 0.911 (0.000)*** 0.91¢ (0.000)***
L -0.096 (0.000)*** - 0.213 (0.002)*** - 0.267 (0.000)***
L? -0.018 (0.009)**+
CAPRQ 0.00C (0.712) 0.001 (0.292) 0.001 (0.396)
SPOWER 0.004 (0.000)*** 0.002 (0.056)* 0.002 (0.053)*
RESTR 0.01C (0.000)*** - 0.01C (0.000)*** - 0.011 (0.000)***
PRMON 0.00€ (0.000)*** - 0.008 (0.000)*** - 0.00¢ (0.000)***
LNTA 0.00C (0.922) 0.00C (0.794) 0.00C (0.573)
LIQ -0.032 (0.000)*** - 0.031 (0.000)*** - 0.031 (0.000)***
EQAS 0.00€ (0.000)*** - 0.00€ (0.000)*** - 0.00€ (0.000)***
ZSCORE 0.00C (0.035)** 0.00C (0.018)** 0.00C (0.018)**
FINDEV 0.014 (0.000)*** 0.014 (0.000)*** 0.014 (0.000)***
VOICE -0.003 (0.703) -0.001 (0.904) -0.001 (0.903)
CORR 0.023 (0.000)*** - 0.024 (0.000)*** - 0.024 (0.000)***
GDPGR 0.001 (0.277) 0.001 (0.154) 0.001 (0.120)
HHI -0.053 (0.001)*** - 0.051 (0.001)*** - 0.05C (0.001)***
GOVERN 0.00% (0.635) 0.001 (0.942) -0.001 (0.944)
FOREIGN 0.005 (0.407) -0.007 (0.213) -0.007 (0.190)
L*CAPRQ -0.007 (0.079)* -0.00€ (0.136)
L*SPOWER 0.012 (0.000)*** 0.012 (0.000)***
L*RESTR 0.002 (0.419) 0.00% (0.103)
L*PRMON 0.002 (0.766) 0.00€ (0.488)
Observations 4,755 4,755 4,755
Adjusted B (%) 49.93 50.16 50.22

Notes: L, Lerner index; 4. (Lerner indexy ; CAPRQ, capital regulatory index; SPOWER, officapervisory
power; RESTR, activity restrictions; PRMON, privateonitoring;; LNTA, LN of total assets; LIQ, total
loans/total deposits; EQAS, equity/total assetsC@ARE, (ROA+EQAS)/St. Dev(ROA); FINDEYV, deposit
money bank assets/GDP; VOICE, voice and accouitigb@ORR, control of corruption; GDPGR, real GDP
growth; HHI, Herfindahl index; GOVERN, governmentized banks; FOREIGN, foreign-owned banks;
Constant, constant term. The table reports coefftsiand p-values in parentheses, with *, ** *&presenting

significance at the 10%, 5%, and 1% levels respelgtiAll models include year dummy variables.
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Table4
Regulations, market power, and bank efficiencyn@srofit efficiency).
Dependent variable: PBT_EFF

1) ) 3)

Constant 0.52€ (0.000)*** 0.61€ (0.000)*** 0.62€ (0.000)***
L 0.962 (0.000)*** 0.497 (0.006)*** 0.39¢ (0.028)**
L? 0.191 (0.000)***
CAPRQ 0.00C (0.866) 0.001 (0.652) 0.001 (0.758)
SPOWER 0.00€ (0.000)*** 0.00% (0.035)** 0.00% (0.029)**
RESTR 0.011 (0.000)*** - 0.018 (0.000)*** - 0.017 (0.000)***
PRMON 0.008 (0.013)** -0.014 (0.007)*** - 0.015 (0.004)***
LNTA -0.00€ (0.000)*** - 0.005 (0.000)*** - 0.00€ (0.000)***
LIQ -0.022 (0.000)*** - 0.022 (0.000)*** - 0.022 (0.000)***
EQAS 0.01C (0.000)*** - 0.01C (0.000)*** - 0.01C (0.000)***
ZSCORE 0.001 (0.098)* 0.001 (0.081)* 0.001 (0.085)*
FINDEV 0.01€ (0.041)** 0.014 (0.073)* 0.014 (0.086)*
VOICE 0.051 (0.002)*** 0.052 (0.002)*** 0.052 (0.001)***
CORR 0.042 (0.000)*** - 0.042 (0.000)*** - 0.0423 (0.000)***
GDPGR 0.00€ (0.000)*** 0.007 (0.000)*** 0.00€ (0.000)***
HHI -0.023 (0.454) -0.027 (0.384) -0.028 (0.356)
GOVERN 0.074 (0.001)*** - 0.079 (0.001)*** - 0.078 (0.001)***
FOREIGN 0.014 (0.216) -0.01€ (0.139) -0.01€ (0.154)
L*CAPRQ -0.00€ (0.520) -0.005 (0.611)
L*SPOWER 0.00¢ (0.242) 0.008 (0.276)
L*RESTR 0.031 (0.001)*** 0.027 (0.005)***
L*PRMON 0.031 (0.117) 0.037 (0.061)*
Observations 4,560 4,560 4,560
Adjusted B (%) 49.20 49.31 49.46

Notes: L, Lerner index; 4. (Lerner indexy ; CAPRQ, capital regulatory index; SPOWER, officapervisory
power; RESTR, activity restrictions; PRMON, privateonitoring;; LNTA, LN of total assets; LIQ, total
loans/total deposits; EQAS, equity/total assetsC@ARE, (ROA+EQAS)/St. Dev(ROA); FINDEYV, deposit
money bank assets/GDP; VOICE, voice and accouitigb@ORR, control of corruption; GDPGR, real GDP
growth; HHI, Herfindahl index; GOVERN, governmentized banks; FOREIGN, foreign-owned banks;
Constant, constant term. The table reports coefftsiand p-values in parentheses, with *, ** *&presenting

significance at the 10%, 5%, and 1% levels respelgtiAll models include year dummy variable.
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Table5b

Robustness check: Regulations, market power, ankl dfficiency (using revenue efficiency).

Dependent variable: TR_EFF

1) ) 3)

Constant 0.878 (0.000)*** 0.94€ (0.000)*** 0.927 (0.000)***
L 0.101 (0.000)*** - 0.254 (0.000)*** - 0.126 (0.069)*
L? 0.043 (0.000)***
CAPRQ 0.000 (0.908) 0.001 (0.292) 0.002 (0.118)
SPOWER 0.004 (0.000)*** 0.002 (0.051)* 0.002 (0.057)*
RESTR 0.010 (0.000)*** - 0.014 (0.000)*** - 0.013 (0.000)***
PRMON 0.008 (0.000)*** - 0.011 (0.000)*** - 0.010 (0.000)***
LNTA -0.002 (0.000)*** - 0.002 (0.000)*** - 0.002 (0.000)***
LIQ -0.028 (0.000)*** - 0.028 (0.000)*** - 0.028 (0.000)***
EQAS 0.006 (0.000)*** - 0.006 (0.000)*** - 0.006 (0.000)***
ZSCORE 0.000 (0.142) 0.00C (0.077)* 0.000 (0.079)*
FINDEV 0.013 (0.001)*** 0.012 (0.001)*** 0.012 (0.001)***
VOICE 0.002 (0.829) 0.004 (0.625) 0.004 (0.622)
CORR 0.022 (0.000)*** - 0.022 (0.000)*** - 0.022 (0.000)***
GDPGR 0.001 (0.101) 0.001 (0.034)** 0.001 (0.070)*
HHI -0.033 (0.024)** -0.034 (0.021)* -0.036 (0.013)**
GOVERN 0.016 (0.133) 0.012 (0.283) 0.015 (0.152)
FOREIGN 0.003 (0.510) -0.006 (0.228) -0.006 (0.292)
L*CAPRQ -0.005 (0.169) -0.008 (0.044)**
L*SPOWER 0.013 (0.000)*** 0.012 (0.000)***
L*RESTR 0.021 (0.000)*** 0.014 (0.000)***
L*PRMON 0.019 (0.016)** 0.011 (0.162)
Observations 4,755 4,755 4,755
Adjusted B (%) 45.27 46.10 46.57

Notes: L, Lerner index; 4. (Lerner indexy ; CAPRQ, capital regulatory index; SPOWER, officapervisory

power; RESTR, activity restrictions; PRMON, privateonitoring;; LNTA, LN of total assets; LIQ, total
loans/total deposits; EQAS, equity/total assetsC@ARE, (ROA+EQAS)/St. Dev(ROA); FINDEYV, deposit
money bank assets/GDP; VOICE, voice and accouitigb@ORR, control of corruption; GDPGR, real GDP
growth; HHI, Herfindahl index; GOVERN, governmentized banks; FOREIGN, foreign-owned banks;

Constant, constant term. The table reports coefftsiand p-values in parentheses, with *, ** *&presenting

significance at the 10%, 5%, and 1% levels respelgtiAll models include year dummy variable.
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Table6

Regulations, market power, and bank efficiencytriment variables regression results

Dependent Variables (1) TC_EFF (2) PBT_EFF (3) TR_EFF
Constant 0.882 (0.044)*** 0.437  (0.094)*** 0.894  (0.042)***
L -0.20€ (0.075)*** 0.572  (0.193)*** -0.070  (0.071)
L? -0.015 (0.007)** 0.175  (0.049)*** 0.044  (0.007)***
CAPRQ 0.00% (0.003)** 0.012 (0.006)** 0.006  (0.002)**
SPOWER 0.001 (0.003) 0.007 (0.006) 0.002 (0.003)
RESTR 0.002 (0.004) -0.020 (0.008)** -0.003 (0.004)
PRMON 0.013 (0.006)** -0.005 (0.014) -0.013 (0.006)**
LNTA 0.00C (0.001) -0.005 (0.001)*** -0.002  (0.000)***
LIQ -0.031 (0.001)*** -0.021  (0.002)*** -0.027  (0.001)***
EQAS 0.00€ (0.000)*** -0.009  (0.000)*** -0.006  (0.000)***
ZSCORE 0.00C (0.000) 0.000 (0.000) 0.000 (0.000)
FINDEV -0.014 (0.007)** 0.052  (0.014)*** -0.002  (0.006)
VOICE -0.005 (0.014) 0.013 (0.029) -0.006 (0.014)
CORR 0.004 (0.011) -0.016 (0.023) -0.011 (0.011)
GDPGR 0.00C (0.001) 0.009 (0.001)*** -0.001 (0.001)
HHI -0.04¢ (0.027)* 0.095 (0.053)* -0.031 (0.025)
GOVERN 0.123 (0.073)* 0.063 (0.147) -0.076 (0.070)
FOREIGN 0.05C (0.055) -0.097 (0.113) -0.046 (0.053)
L*CAPRQ 0.014 (0.004)*** -0.016  (0.011) -0.015 (0.004)***
L*SPOWER 0.012 (0.003)*** 0.007  (0.008) 0.012 (0.003)***
L*RESTR 0.001 (0.003) 0.014 (0.010) 0.010 (0.003)***
L*PRMON 0.007 (0.009) 0.036 (0.021)* 0.013 (0.008)
Observations 4,755 4,755 4,755
Adjusted R (%) 51.45 50.14 48.12

Notes: L, Lerner index; 4. (Lerner indexXy ; CAPRQ, capital regulatory index; SPOWER, officapervisory

power; RESTR, activity restrictions; PRMON, privateonitoring;; LNTA, LN of total assets; LIQ, total
loans/total deposits; EQAS, equity/total assetsC@ARE, (ROA+EQAS)/St. Dev(ROA); FINDEYV, deposit
money bank assets/GDP; VOICE, voice and accouitigb@ORR, control of corruption; GDPGR, real GDP

growth; HHI, Herfindahl index; GOVERN, governmentized banks; FOREIGN, foreign-owned banks;

Constant, constant term. The table reports coefftsiand p-values in parentheses, with *, ** *&presenting

significance at the 10%, 5%, and 1% levels respelgtiAll models include year dummy variables.
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Table7
Robustness check: Regulations, market power, ankidféiciency in developed and developing countries
Developed countries

Developing countries

(4) TC_EFF (5) PBT_EFF (6) TR_EFF (1) TC_EFF (2) PBT_EFF (3) TR_EFF
Constant 1.01C (0.000)** 0.60¢ (0.000)** 1.008 (0.000)** 0.845 (0.000)** 0.61C (0.021)* 0.823 (0.000)**
L -0.400 (0.000)*** 0.40C (0.055)* -0.239 (0.004)*** -0.110 (0.553) 0.966 (0.037)** 0.300 (0.063)*
L2 -0.024 (0.002)*** 0.218 (0.000)*** 0.035 (0.000)*** -0.001 (0.956) 0.255 (0.011)** 0.098 (0.000)***
CAPRQ 0.001 (0.278) -0.004 (0.148) 0.002 (0.095)* -0.003 (0.492) 0.009 (0.447) -0.002 (0.653)
SPOWER 0.001 (0.338) 0.007 (0.007)** 0.001 (0.568) -0.029 (0.002)** - 0.042 (0.047)* -0.026 (0.001)***
RESTR -0.012 (0.000)** - 0.019 (0.000)** - 0.014 (0.000)*** 0.03C (0.000)*** 0.050 (0.007)** 0.028 (0.000)***
PRMON -0.013 (0.000)** - 0.01C (0.087)* -0.014 (0.000)*** 0.023 (0.050)* 0.021 (0.455) 0.024 (0.017)**
LNTA -0.001 (0.261) -0.006 (0.000)*** - 0.002 (0.000)** 0.012 (0.000)*** 0.011 (0.004)** 0.006 (0.000)***
LIQ -0.032 (0.000)**  -0.021(0.000)** - 0.029 (0.000)*** -0.030 (0.000)** - 0.030 (0.000)** - 0.027 (0.000)***
EQAS -0.006 (0.000)** - 0.01C (0.000)** - 0.006 (0.000)*** -0.003 (0.000)** - 0.007 (0.000)** - 0.003 (0.000)***
ZSCORE 0.00C (0.238) 0.001 (0.013)** 0.00C (0.333) 0.001 (0.450) -0.006 (0.016)** 0.001 (0.488)
FINDEV 0.01C (0.020)** 0.01C (0.258) 0.00¢ (0.020)** -0.013 (0.636) -0.025 (0.706) -0.001 (0.974)
VOICE -0.028 (0.037)** 0.052 (0.055)* -0.024 (0.056)* -0.015 (0.578) -0.074 (0.240) -0.005 (0.827)
CORR -0.018 (0.000)** - 0.042 (0.000)** - 0.016 (0.001)*** -0.015 (0.522) -0.027 (0.608) -0.028 (0.175)
GDPGR 0.002 (0.030)** 0.004 (0.038)** 0.002 (0.049)** 0.001 (0.410) 0.012 (0.000)*** 0.001 (0.458)
HHI -0.063 (0.002)** - 0.011 (0.790) -0.038 (0.051)* 0.001 (0.971) 0.029 (0.744) -0.004 (0.908)
GOVERN 0.02C (0.100)* -0.086 (0.001)*** 0.037 (0.002)** -0.590 (0.000)** - 0.832 (0.023)** -0.537 (0.000)***
FOREIGN -0.006 (0.340) 0.005 (0.660) -0.002 (0.721) -0.087 (0.008)** - 0.131(0.077)* -0.074 (0.009)***
L*CAPRQ -0.010 (0.032)** 0.016 (0.155) -0.012 (0.010)** 0.01C (0.274) -0.066 (0.005)*** 0.001 (0.900)
L*SPOWER 0.015 (0.000)** - 0.002 (0.781) 0.014 (0.000)*** 0.008 (0.384) 0.021 (0.361) 0.008 (0.319)
L*RESTR 0.007 (0.041)** 0.034 (0.001)** 0.016 (0.000)*** 0.005 (0.695) -0.052 (0.088)* -0.001 (0.932)
L*PRMON 0.025 (0.020)** 0.024 (0.304) 0.026 (0.009)*** -0.024 (0.272) 0.055 (0.337) -0.043 (0.025)**
Observations 4,166 3,993 4,166 589 567 589
Adjusted B (%) 50.71 46.16 45.78 58.28 67.97 64.58

Notes: L, Lerner index; 1. (Lerner indeXj ; CAPRQ, capital regulatory index; SPOWER, officipervisory power; RESTR, activity restrictio®RMON, private
monitoring;; LNTA, LN of total assets; LIQ, totabdns/total deposits; EQAS, equity/total assets; @RE, (ROA+EQAS)/St. Dev(ROA); FINDEV, deposit monlegnk
assets/GDP; VOICE, voice and accountability; COR&trol of corruption; GDPGR, real GDP growth; HHHerfindahl index; GOVERN, government-owned banks;
FOREIGN, foreign-owned banks; Constant, constant.td he table reports coefficients and p-valuggarentheses, with *, **, *** representing signifisee at the 10%, 5%,
and 1% levels respectively. All models include ygammy variable.
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TableA.1
Variables description.

Description

Variables Symbol
Dependent variables

Cost efficiency TC_EFF
Revenue efficiency TR_EFF
Profit efficiency PBT_EFF

Explanatory variables

Estimated using stochastintfer approach
Estimated using stochéstitier approach
Estimated using stochaftintier approach

Lerner index L Indicator of bank market power, cédted as the
proportion by bank price exceeds marginal costs

Capital regulatory index CAPRQ See Table"A.2

Official supervisory power SPOWER  See Table"A.2

Restrictions on bank activity RESTR See Table’A.2

Private monitoring PRMON See Table A.2

Size LNTA Natural logarithm of total assets

Liquidity LIQ Total loans divided by total deposits

Capitalization EQAS Shareholder’s equity dividedtbtal assefs

Z-score ZSCORE Risk of insolvency, measured by how many stan
deviations' profits must fall below its mean
bankruptc§

Financial development FINDEV Deposit money banletsdivided by GDP

Voice and accountability VOICE Indicator of the degree to which a country’s citig
are able to participate in selecting their govemihe

Control of corruption CORR Extent to which public power is exercised for pta
gain$

Real GDP growth rate GDPGR Annual growth rate ofqapita GDP

Herfindahl index HHI Local market concentration, measured by sur
squared market shares in terms of total assets

Government-owned banks GOVERN Percentage of banking system's assets in bank
are 50% or more government owRed

Foreign-owned banks FOREIGN Percentage of banking system's assets in bank

are 50% or more foreign owrlfed

& More detail for the estimation procedures are i@y in Section 3.1.
® Source of data: World Bank (Barth et al., 20080

¢ Source of data: Bankscope.

4Source of data: World Bank financial structure ate (Beck et al., 2009).

® Source of data: Worldwide Governance Indicatorsufiknann et al., 2010).

" Source of data: World Bank database.

34



TableA.2

Information on regulatory variables.

Variable

Category

Description

CAPRQ

Capital

requirements

This variable takes values between 0 and 9, witthdr values indicating
greater stringency. It is determined by adding théf answer is yes to questions

1-6 and 0 otherwise, while the opposite occurbéndase of questions 8 and 9

(i.e. yes=0, no =1), and 1 if question 7 < 0.75. I&L.the minimum requireT
capital asset ratio risk-weighted in line with Baglidelines? (2) Does the ratio

vary with market risk? (3-5) Before minimum capiéalequacy is determined

—

which of the following are deducted from the bo@tue of capital: (a) marke
value of loan losses not realized in accountingkb®@ab) unrealized losses |n
securities portfolios? (c) unrealized foreign exua losses? (6) Are the
sources of funds to be used as capital verifiedhieyregulatory / supervisony
authorities? (7) What fraction of revaluation gaimsllowed as part of capital?
(8) Can the initial or subsequent injections ofitafe done with assets other
than cash or government securities? (9) Can irdlisttursement of capital be

done with borrowed funds?

SPOWER

Official
supervisory

power

This variable takes values between 0 and 14, wigiher values indicating

higher power of the supervisory authorities. Itle&termined by adding 1 if th

[¢)

answer is yes and 0 otherwise, for each one dfoll@ving fourteen questions:

(1) Does the supervisory agency have the rightéetraith external auditors t

o O

discuss their report without the approval of thek?a(2) Are auditors require
by law to communicate directly to the supervisomyercy any presumed
involvement of bank directors or senior managersligit activities, fraud, or

insider abuse? (3) Can supervisors take legalraafijainst external auditors fo

=

negligence? (4) Can the supervisory authoritiegefoa bank to change its
internal organizational structure? (5) Are off-bela sheet items disclosed [to
supervisors? (6) Can the supervisory agency order bank's directors qr
management to constitute provisions to cover actugbtential losses? (7) Can

the supervisory agency suspend director's dectsiddistribute dividends? (8

~

-~

Can the supervisory agency suspend director'sidecis distribute bonuses
(9) Can the supervisory agency suspend directogsision to distribute
management fees? (10) Can the supervisory agepeysade bank shareholder
rights and declare bank insolvent? (11) Does bankinv allow supervisory
agency or any other government agency (other tbart)cto suspend some or
all ownership rights of a problem bank? (12) Regmydank restructuring and

reorganization, can the supervisory agency or ahgrogovernment agena

<

(other than court) supersede shareholder rights?) Regarding bank
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restructuring and reorganization, can supervisogenay or any othef
government agency (other than court) remove anthcepmanagement? (14)
Regarding bank restructuring and reorganization,stgervisory agency or any

other government agency (other than court) remoderaplace directors?

11

Eallt

[0}

RESTR Restrictions on| The score for this variable is determined on th&sbaf the level of regulatory
banks activities| restrictiveness for bank participation in: (1) s#oes activities (2) insuranc
activities (3) real estate activities. These atiigsi can be unrestricted
permitted, restricted or prohibited that are assifgthe values of 1, 2, 3 or
respectively. We use an overall index by summinghgvalue over the thre
categories. Obviously, a higher value indicatesgrerestrictiveness.
PRMON | Private This variable takes values between 0 and 9, witthdn values indicating
monitoring policies that promote private monitoring. It is el@hined by adding 1 if th

D

answer is yes to questions 1-6 and O otherwisdewihe opposite occurs in the
case of questions 7 and 8 (i.e. yes=0, no=1), aifidjdestion 9 equals 100%.
(1) Is subordinated debt allowable (required) as placapital? (2) Are financia
institutions required to produce consolidated ant®aovering all bank and any
non-bank financial subsidiaries? (3) Are off-bakargheet items disclosed to
public? (4) Are bank directors legally liable forr@neous / misleading
information? (5) Must banks disclose their risk mg@ment procedures o
public? (6) Is an external audit by licensed/ciexif auditor a compulsory
obligation for banks? (7) Does accrued, though icthpaerest/principal enter
the income statement while the loan is still norfgnening? (8) Is there an

explicit deposit insurance protection system? (atVpercent of the top te

]

banks are rated by international credit rating ages?
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