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Introduction

In certain countries households avoid placing tneimey on bank accounts because,
they simply do not trust the stability and effiaignof national banking system. The capital
flows in such countries between lenders and bommewaee flawed. Banks cannot carry out
their principal function — to collect and distrieutefficiently capital in the economy.
International regulators, such as the Basel Coramith Banking Supervision (BCBS) have a
primary duty to produce recommendations to incréagesoundness of national banking
systems and, as a consequence, to stringent aallaverld financial sector stability. Recent
financial crises showed that the turmoil in the lbiag industry immediately spills over the
sector and dramatically affects the overall ecomostability. Over the past twenty years, the
banking regulation was evaluating around two destinends: capital adequacy requirements
and closer “supervisory monitoring” of bank busmestivities (Tarullo, 2008). These trends
converge in Basel Il New Capital Accord (BCBS, 28p4eleased by BCBS in 2004 and
implemented in near one hundred countries in 2008s document, compared to its
predecessor, Basel | Capital Accord issued in 1@8B8BS, 1988), contains a much more
“expansive set of recommendations” (Barth, Caprjo&JLevine, 2008). The first pillar of
Basel II, probably the most developed and the mmopbrtant, sets the rules and approaches
to determine the minimum capital levels that baslksuld have to preserve their solvency.
Together with the minimum capital requirements, @dlkrequires banks to satisfy precisely
defined qualitative standards for risk managemémhong others, banks that intend to
implement the advanced risk measurement approatioedd convince their supervisors that
a) their board of directors and senior managemeat actively involved in the risk
management framework; b) their risk managementsys$ closely integrated in day-to-day
operations; and c) they have a regular communicatioisk exposures and loss experience to

business managers (BCBS, 2004a).
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The rationales of these rules are: a) to protational economies against financial
distress; b) to reduce the information asymmettyvben bank shareholders and depositors;
and c) to preserve a certain market discipline ¢Ber Herring, & Szegd, 1995). The
efficiency of such capital regulation was always afbig interest for practitioners and
researchers (Barth, Caprio Jr, & Levine, 2004; €kh& Schaeck, 2010; Jacques & Nigro,
1997). Researchers’ findings on this subject digedyastically. While stringent capital
requirements are associated with less non-perfgriaans (Barth et al., 2004) and greater
cost efficiency (Pasiouras, Tanna, & Zopounidi0 several studies suggest that they are
not robustly linked with the stability of the bangi system (Barth et al., 2008; Gonzalez,
2005). Jacques and Nigro (1997) and Shrieves €1982) stress that risk-sensitive capital
standards are the efficient tools to increase ahpdtios and to reduce an excessive risk-
taking in commercial banks. In contrast, Rime (90bifers that regulatory pressures are
positively related with bank level of capital, thh&ve no impact on its risk-taking strategies.

Contrarily, the qualitative side of bank risk maeamnt has not attracted much
attention from academicians. Nevertheless, sewtudies had made a first attempt to assess
how the compliance with Basel Il core principlesttieir qualitative dimension affects bank
behaviour (Aebi, Sabato, & Schmid, 2011; Ellul &r¥amilli, 2010; Gatzert, Schmeiser, &
Schuckmann, 2008). These studies outline the irapoet of the bank risk management
systems for future performance. Ellul and Yerrang#D10) report, that the bank attention to
its risk management function is paid-off by lowerits overall risk of default by restraining
an excessive risk-taking. Aebi et al. (2011) sugdleat the presence of chief risk officer
reporting directly to the board of directors is ipigsly associated with bank performance,
measured by stock returns and returns on bankyeddite of potential problems to conduct
the research on this topic is the lack of risk ng@maent information. The Pillar 3 of Basel II

stating the rules for risk management informatiagcldsures is one “the least developed”
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(Barth et al., 2008) and is not uniformly understdany banks. Banks’ reporting on risk
management differs considerably from one unit tootlaer especially if banks are
headquartered in different countries and dependifberent national rules. Despite of these

difficulties, all these topics are relevant andiugtide investigated more precisely.
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Thesis outline

This thesis is based on three independent essayg @bk management in financial
institutions. The aim of this dissertation is tangrsome empirical evidence on how bank risk
management systems behave under the pressure efnaxtregulation, whether the
sophistication in risk management impact positiveyk solvency and market valuation, and
to what extent the compliance with the current laijon is efficient to predict bank future
performance. The main regulation rules on whichgnminded this dissertation are Basel Il
New Capital Accord mentioned above. The Figurevegia general idea on the interrelation
of different components used in this work. Themprésent under the form of abstracts
accompanied by graphical illustrations (Figure ,1Rigure 1.3., and Figure 1.4.) the main

ideas of each essay.

Figure 1: All components used in the dissertatimpieical analyses.
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Essay 1

The choice to adopt risk-sensitive measurementoagpes for operational
risks: the case of Advanced Measurement ApproaderuBasel || New Capital
Accord

Abstract

This paper investigates the choice of the operatioisk approach under Basel I
requirements and whether the adoption of advaniskd measurement approaches allows
banks to save capitéhmong the three possible approaches for operatiisiaimeasurement,
the Advanced Measurement Approach (AMA) is the nsogthisticated and requires the use
of historical loss data, the application of statat tools, and the engagement of a highly
qualified staff. Our results provide evidence ttte adoption of AMA is contingent on the
availability of bank resources and prior experienoe risk-sensitive operational risk
measurement practiceMoreover, banks that choose AMA exhibit low regments for
capital and, as a result might gain a competittheaatage compared to banks that opt for less

sophisticated approaches.
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Figure 1.2.: The components used in empirical amaip the first chapter of the dissertation.
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Essay 2

Internal Risk Controls and their Impact on Bankvéatcy

Abstract

Recent cases in financial sector showed the impoetaf risk management controls on
risk taking and firm performance. Despite advarngabe design and implementation of risk
management mechanisms, there is little resear¢heanimpact on behavior and performance
of firms. Based on data from a sample of 88 bamk&ing the period between 2004 and
2010, we provide evidence that internal risk cdstrionpact the solvency of banks. In
addition, our results show that the level of ing#rnsk controls leads to a higher degree of
solvency in banks with a major shareholder in amsitto widely-held banks. However, the
relationship between internal risk controls andkosolvency is negatively affected by BHC
growth strategies and external restrictions on bactkvities, while the higher regulatory

requirements for bank capital moderates posititlaly relationship.
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Figure 1.3.: The components used in empirical amlyn the second chapter of the
dissertation.
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Essay 3

The Impact of the Sophistication of Risk Measurer#grproaches
under Basel Il on Bank Holding Companies Value

Abstract

Previous research showed the importance of exteagallation on banks’ behavior.
Some inefficient standards may accentuate riskitaki banks and provoke a financial crisis.
Despite the growing literature on the potentiagef§ of Basel Il rules, there is little empirical
research on the efficiency of risk-sensitive cdpiteasurement approaches and their impact
on bank profitability and market valuation. Baseddata from a sample of 66 banks covering
the period between 2008 and 2010, we provide ev&ldhat prudential ratios computed
under Basel Il standards predict the value of bakksvever, this relation is contingent on
the degree of sophistication of risk measuremeptagethes that banks apply. Capital ratios
are effective in predicting bank market valuationew banks adopt the advanced approaches

to compute the value of their risk-weighted assets.
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Figure 1.4.: The components used in empirical amaip the third chapter of the dissertation.
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1. Introduction

As a major provider of external finance to econoagents, banks play a central role in
the financial intermediation. But today, they acelonger alone in this business. Over the last
thirty years, globalization and technological pexy decreased the cost advantage of banks in
acquiring funds and engendered new types of plagiek as hedge funds and private equity
firms (Edwards & Mishkin, 1995). To defend theimgpetitive positions, banks responded in
two major ways. First, they expanded their tradigiiolending activities to less creditworthy
borrowers. Second, they developed new, fee-bastdtias. All these changes made the
banking sector more fragile, increasing existingddr risks and creating new types of risks
related to a growing sophistication of banking agiens. In these circumstances, the major
challenge posed to regulators is twofold: the neeskcure the banking system from systemic
crisis while letting it to evolve like other indugts. Recent financial crisis showed that it is
not a trivial task. Inappropriate regulations miglot be only inefficient, but could also have
counterproductive effects (Barth, Caprio Jr, & lei2001; Barth et al., 2004).

Nowadays, regulators concentrate their efforts midowo dimensions: the restrictions
on activities that banks may engage in, and themuim capital requirements that banks
should possess (Besanko & Kanatas, 1996; Boyd, @;l&smith, 1998). Although national
regulatory bodies adopted the prescriptions of B&msnmittee on Banking Supervision
(BCBS), the activity restriction rules remain tdaage extent different from one country to
another. According to Barth et al. (2008), thesstrigions relate primarily to securities
trading, insurance operations and real estate igesivin a large number of countries.
Restrictions have always attracted the acadengcast and numerous studies were conducted
to assess and compare the effectiveness of vanatisnal supervisory systems on bank
behavior, profitability, and risk (Fernandez & Gatez, 2005; Laeven & Levine, 2009;
Pasiouras et al., 2009). Generally, empirical figdi suggest that more restrictive regulations,
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at least, have no desirable impact on risk-takihgo@anks. Capital regulation is another
dimension of banking supervision. With the Basepi@ Accord (Basel 1), minimum capital
standards for internationally active banks were tloe first time stated. It offered an
unsophisticated approach for the measurement d&f traalit risk exposures. The introduction
of this capital accord was generally consideredasmportant step forward in banking
regulation. Nevertheless, academic research sugtest its main objective to diminish the
probability of systemic crisis was not attained I@@a & Rob, 1999; Rime, 2001). Following
some amendments of Basel |, including the capitgluirements for market risk, Basel
Committee on Banking Supervision (BCBS) released®@4 the Basel Il New Capital
Accord, formally called “International Convergenoé Capital Measurement and Capital
Standards: A Revised Framework” (BCBS, 2004b). Tusument addressed three types of
risk - credit risk, market risk and operationalkris and is structured of three pillars: 1)
Minimum risk-based capital requirements; 2) SupaEmy review of an institution’s capital
adequacy and internal assessment process; 3) Miidagpline through public disclosure of
various financial and risk indicators.

Existing research has already produced some ewdemdhe impact of the credit risk
management systems and particularly benefits aadtmrcks of the Internal Ratings Based
approaches (IRB); e.g. see Hakenes and Schnabgl)(2Bleid (2007),Ruthenberg and
Landskroner, (2008). In this paper we are intetedte understand how Bank Holding
Companies (BHC) adopt the risk measurement practmetheir operational risk exposures
and why some of them choose to invest in more stiphated approaches. Several studies
have already highlighted the importance of the af@nal risk management and the impact of
operational losses on BHC market value (Cumminsyi¢,e& Wei, 2006; Gillet, Hibner, &
Plunus, 2010). Generally, capital markets punisfCBHuch more severely than operational

losses themselves.

27



Formally, the operational risk is defined in Basé&lew Capital Accord as:

“...the risk of loss resulting from inadequate or fdilaternal processes, people and
systems or from external events(BCBS, 2004, p. 149)

, and it is a subject of a compulsory capital ckarghree compliance methods to
determine the capital charge are proposed: thecBhslicator Approach (BIA), the
Standardized Approach (SA), and the Advanced Measent Approach (AMA). While the
first two approaches define operational risk capitaarge as a fraction of bank earnings,
AMA requires banks to develop their own risk-semsitmodels to determine the amount of
needed capital to cover banks against the opegtik exposures within a time horizon of
one year. Together with qualitative requirementskbathat opt for this free-way approach
should base their models on historical data of atpmral losses (internal, and, if necessary,
external). Among possible methodologies, the Vau®isk techniques (VaR) have become
the most popular. These advanced models are suppmseflect better bank operational risk
profile and should lead to considerable improvemantisk identification and management.

This right to choose gained a considerable intexeging practitioners and scholars and
raised many questions. The purpose of this studg examine which factors lead BHC to
invest in risk-sensitive operational risk measunetmaodels (AMA) and to test empirically
whether this approach allows banks to save capitalit is showed by BHC internal
assessments (economic capital).

The remaining of this paper is organized as follows section 2 we develop our
research propositions. Section 3 introduces oua, dadriables and descriptive statistics. In
section 4, we present our empirical models andudsdhe correlation among variables.

Section 5 describes our empirical results. In saddi we discuss our findings and conclude.
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2. Literature review and research propositions

Today, the increase of BHC size is the result olggaphical expansion and the entry in
new business areas. The growing part of non-int&aasking activities increases substantially
bank operational risks (Edwards et al., 1995). distio| these new risks, banks might need to
implement sophisticated risk management systemsaksodare more likely to have necessary
resources for that. Research in financial accognsihows, that large-size firms are more
likely to implement costly accounting standards rfiautier & Raffournier, 1998; Lang &
Lundholm, 1993). Moreover, numerous studies in rpnige risk management (ERM) field
suggest that the investment in ERM systems incseagh the size of a firm (Beasley, Clune,
& Hermanson, 2005; Colquitt, Hoyt, & Lee, 1999).kddaes and Schnabel (2011) suggest that
the adoption of internal ratings approaches (IRB) €redit risk requires substantial
investments in risk measurement technologies. A3 IRMA requires the use of advanced
risk quantification tools and extensive expertigeis the same “cost argument” should be
relevant for operational risk. VanHoose (2007)reated that an average cost of compliance
with risk-sensitive approaches under Basel Il isuad $70 million. Only relatively large
banks can afford such investment for risk measunérsgstems. Moreover, we suppose that
other factors than size might influence the banloia@h to adopt risk-sensitive risk

measurement approaches for operational risks.
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2.1. Prior knowledge

The prior experience in risk-sensitive measure®mdrational risk exposures might
positively influence a BHC choice to adopt AMA. Ttieoretical ground of this proposition
refers to the notion of a firm’s absorptive capadi€ohen & Levinthal, 1990; Zahra &
George, 2002). Until the introduction of BaseltHere were no particular requirements for
the operational risk assessment. Banks had beeagimgnthis type of risk in their own ways.
Thus, by the time they had to choose one of thrempgsed approaches, banks had
accumulated different experiences in this areastf management. Hida 1l (2005) suggests
that despite of intentions of risk managers to &dadMA for BHC operational risk
measurement only few banks are ready to implemeAMA requires a comprehensive risk
management framework with subjective assessmeasig,iridicators, data collection, and
controlling processes. By the end of 2007, somanfiral institutions had already adopted
risk-sensitive measurement techniques, especiatham estimation of the economic capital
(sometimes also called as risk-bearing capacitgp@ated with operational risks. Thus,
banks that have been using internal models migbpodie the necessary knowledge and
resources to adopt the most sophisticated appreachder Basel Il. Despite the argument
that bank managers might be induced to adopt tgassticated risk measurement approaches
to avoid the information sharing with regulatorgl athareholders (Danielsson, Jorgensen, &

de Vries, 2002), we propose the following hypotkesi

H.1l: Banks that had experienced risk-sensitive prastin operational risk assessment prior

to Basel Il introduction are more likely to adogVlA.
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2.2. Level of equity

The bank level of equity might influence the chowk banks to adopt AMA for
operational risks for the following reasons. Firsgulatory bodies and rating agencies argue
that risk-sensitive approaches for operational srighould lead to the lower capital
requirements (BCBS, 200l1a; Ramadurai, Beck, Olgorgpring, 2004). Our preliminary
analysis of BHC internal assessment of capitabfmerational risks revealed that banks need
less capital than it is required by regulators. gitesthe fact that the levels of economic and
regulatory capitals depend on different factorszdttle & Repullo, 2007), the risk-sensitive
approaches under Basel Il necessitate the impletiemtof similar techniques that banks use
for the economic capital determination. Thus, batiiet determine the economic capital
might validate their methodologies for AMA capi@termination and, as a consequence,
profit from lower levels of capital. Furthermordtes the recent financial crisis, BIS issued
new capital rules commonly known as Basel 1l (BCR810a) that require banks to increase
substantially their prudential indicators and capustly their equity. These new constraints
might stringent the AMA quantitative argument.

Our second argument refers to the political conmaitens. As a bank leverage
increases, depositors and other debtholders maytg higger concerns about bank risk-taking
strategies and risk controls. The advanced appesaghder Basel Il are supposed to be more
risk-sensitive and reveal better a particular basperational risk exposures. These

quantitative and political arguments drove us ®ribxt hypothesis:

H.2: Banks with lower levels of equity are more likébyadopt AMA.
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2.3. Institutional factors

While studying the reasons of management contretesys’ adoption for product
development, Davila et al. (2009) suggest thatréason for adoption is often unrelated to a
particular role that these systems are supposethyo Among several adoption factors, they
highlight the importance of contracts with exterpatties and the legitimization symbols. We
believe that these two elements play a major nolthé process of adoption of a particular
approach for operational risk quantification in kenWhen pay-offs of AMA adoption are
uncertain banks might search in the first placdtitegcy benefits that this approach could
bring. Moreover, the propensity of a particulamaficial institution to invest in AMA might be
directly related to the ‘value’ that domestic regjuly bodies attribute to this sophisticated
approach for operational risk assessment. Exidttegature on organizational innovations
shows that isomorphic pressures influence conditiefeims’ decisions (Haveman, 1993).

Institutional isomorphism can be a result of cogcmimetic, and normative processes
(DiMaggio & Powell, 1983). Coercive isomorphism ok when powerful authority imposes
firms to adopt certain practices; mimetic isomosphiresults from responses to uncertainty
by adopting practices used by successful orgaoizsitiand normative isomorphism is
associated with the adoption of practices that amesidered as appropriate in the firm
environment.

In terms of operational risk measurement practitesjnstitutional context might play
a distinct role. First, the introduction of Baskktéapital requirements for operational risks is
itself an institutional pressure that intends tandardize BHC management practices and
control systems. Together with the introductionntdndatory standards for operational risk
capital charge calculation, BCBS leaves to banKsn#éed right to choose among three
approaches. Therefore, the main question is: whttoach is the best? One could naturally

argue that approaches that cost more are bettethbae that cost less. However, this way of
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thinking for the selection of management systemd @ractices is certainly questionable.
Recommendations to adopt more sophisticated rislasaorement approaches are often
founded on myths and hypothetical evidence supgdijeagents that have a direct interest.
Organizational sociology theories stress that mytight institutionalize the organizational

behavior (Fennell, 1982; Meyer & Rowan, 1977). @sgof such myths could come from

organizational practices as well from opinions godgments of agents perceived as
important players in the field. In case of high emainty about technologies, organizational
goals and external factors these myths become bab/able.

BCBS, like many of national regulators, support thdoption of risk-sensitive
approaches. The primary argument for this postuthat these approaches will help banks to
manage better operational risks and a capital buifit adequately cover bank against the
operational risk exposures. Wahlstrom (2006) drgwin the interviews of Swedish banks’
senior managers, showed that these managers bbetigve in the success of Basel Il rules
for operational risks despite of their personaaddeord with these rules. The major argument

explaining this behavior of Swedish managers i®Wahg:

“...The accord was so strongly supported by the marsam the banks...as a result of
the process in which common agreements becomdlgguiaduced. The Basel Committees’

communication in the accord and its supporting doeuts is highly persuasive...” (p.512).

Having considered all these arguments, we propbag tn countries with stricter
regulatory standards and more sophisticated busieagsironment BHC will more likely

invest in AMA.

H.3.a BHC in countries with more stringent regulatoplipies will more likely adopt AMA.
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H.3.b: BHC in countries with more sophisticated businegsgrenment will more likely adopt

AMA.

2.4. Listing status

In many countries, stock exchange rules requitedi®anks to improve their corporate
governance and risk management reporting. Liste##dydy complying with stock exchange
regulation, might have a higher propensity to adbptmost sophisticated risk measurement
approaches for regulatory issues. Paape and S(Kl@) report that listed firms have more
formalized and developed Enterprise Risk Managensgstems compared to non-listed
organizations. Kleffner et al. (2003) suggest thaé of the main reasons to adopt ERM
practices in Canadian firms is the compliance withronto Stock Exchange guidelines.
Moreover, Gillet et al. (2010) report that in casieconsiderable operational losses, the
decline of a market value is significantly highkean the operational loss amount announced.
These market value losses are proportionally laflgeBHC with a higher franchise value,
implying that operational losses punish more sdydrsanks with stronger profit-generation
perspectives (Cummins et al 2006). Thus, listedkbamight have a greater need to
implement risk-sensitive approaches to manage rbetsk exposures and avoid the
destruction of their market capitalisation.

Having considered these arguments we formulatd@awing hypothesis:

H.4: Listed BHCs are more likely to adopt AMA.
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2.5. Quantitative considerations

In this section we intend to discuss the issues@wmring the quantitative side of AMA
adoption. While the regulators and rating agenaissst on the argument that banks will
benefit from lower capital requirements if they pd@®MA, we could not identify any
previous studies confirming this hypothesis. BCB§uas that the increasing sophistication in
operational risk measurement will progressivelydléa a lower need of capital and a better
risk management (BCBS, 2001a). Rating agenciesiaésst that AMA gives a lower capital
than those determined under less sophisticatecbagipes (Ramadurai et al., 2004). Dangl
and Lehar (2004) comparing the capital requiremantier Basel | capital accord and those
computed under internal VaR-based approaches dfcapitalized banks, suggest that these
banks might increase leverage or reduce equityowtitlreating their solvency. Nevertheless,
this study is based on the theoretical modelling does not analyse any data. On the other
hand, there are opposing arguments to the hypetliesat the sophistication in operational
risk measurement will necessarily lead to loweritedpequirements. Despite the fact that SA
is positioned by BCBS as more advanced than BlAd&acher (2007) illustrates that the
operational risks capital charge determined undemfght be higher than that determined
under BIA. Moreover, if bank has experienced sigarit operational losses in recent years
(e.g. Société Générale Group and UBS Group) theat@parge under AMA might be higher
than that computed under less sophisticated appesaespecially in contraction periods
when banks might have relatively low positive eagsi

These arguments lead us to the following reseauelstoppn:

R.Q: Does the determination of the operational risk tehpiharge under AMA save BHC

capital?
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3. Variables, data and descriptive statistics

3.1. Variables measurement

We measured the sophistication of BHC operatiois#l measurement approach by a
dummy variable Approach which takes 1 if bank has adopted the Advancedddement
Approach to determine its operational risk capiteirge and O if it opted for earnings-based
approaches (SA or BIA). The variab@RWAmeasures the bank operational risk-weighted
assets. To eliminate the size effect we scale¢ iIBHC total assets. We approximated the
bank experience in operational risk managemenh&éyategorical variable callé@Rmgmt It
is the score of two dummy variables. First varialiddRmgmt_EC takes 1 if BHC was
committed in the economic capital determinationdperational risks in the year previous to
Basel Il introduction. Secon@QRS_SUs equal 1 if BHC had already established ceratnal
independent unit for the operational risk managedrbefore Basel Il introduction. For most
of BHC in our sample, we took the information fdrese variables from 2007 risk
management reports. Higher values indicate a hi@gt¢€ operational risk management
experience. To measure size, several options exitt assets, total revenue, number of
employees and others. As the operational risk imarily related to people and operations
that they execute, we measured the BHC size atahrnomber of employeesSiz). BHC
level of equityEquity, was measured as a ratio of common shareholdaity ég total assets.
The variablegComplexapproximates the BHC level of operational comgieand is measured
as the ratio of BHC total assets to the numbemngfleyees. We measured bank performance
with the pre-tax profit to total asset®efformancg BHC growth we measured as a
difference in BHC total assets reported in 2007 20@2 Asset_growth Listing is a dummy

variable indicating whether the shares of BHC mted on a public stock exchange.
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To approximate the regulatory pressures we optedtife variableStingent This
variable is an index constructed by Barth et aD@2®008) based on survey information. It
measures the capital oversight stringency of natioegulators, and is estimated with the
following questions: a) whether national regulatiwes explicit requirements regarding the
amount of capital that BHC must have relative teoiotes guidelines (Basel rules, BHC
inherent risks, unrealized losses); b) whethersthece of funds counted as regulatory capital
can include assets other than cash or governmeutitses as well as whether the sources are
verified by the national supervisors.

The normative pressures on BHC risk managementtipeacadoption process is
measured with the variabBusSophis This variable is an index based on the executive
opinion survey conducted by Browne et al (2009)nétasures the sophistication of national
business environments taking into account the wioilg components: a) local supplier
quality; b) state of cluster development; c) natfreompetitive advantage; d) nature of value
breadth; e) control of internal distribution; f)ggiuction process sophistication; g) extent of
marketing; h) willingness to delegate authority.blBal presents all variables and their
definitions.

Table 1

Variables definitions

Approach Dummy variable that takes 1 if BHC adopterlAdvanced Measurement
Approach for its operational risk-weighted asset®dmination.

ORWA Operational risk-weighted assets scaled kgl tigsets as reported by BHC in
annual risk reports. Time series observationstfemteriod from 2008 to 2009.

ORWA_08/09/av Operational risk-weighted assetsesth total assets as reported by BHC in
annual risk reports for corresponding years (2@089). Subscript “av”
denotes an average of 2008 and 2009 observations.

Operational risk-weighted assets scaled by totdtasof BHC having adopted
ORWA_AMA the Advanced Measurement Approach.

ORWA not_ AMA Operational risk-weighted assets sdddg total assets of BHC having adopted
either the Basic Indicators Approach or the Statided Approach.
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ORmgmt

Size_07/08/09_av

Equity

Equity _07/08/09/av

Complex

Complex_08/09/av

Performance

Performance_07/08/09/av

Asset_ghowth

Listing

Stringent

BusSophis

Score of two dummy variables. First dichotarariable is taking 1if BHC
reports that it determines an economic capitabfmrational risks in 2007.
Second variable is equal to 1 if BHC reported thhad already established in
2007 a central unit for operational risk managemidigher value of this
variable indicates a higher operational risk managy# experience.

Natural logarithm of BHC total éogpes computed for corresponding years

(2007, 2008, and 2009). Subscript “av” denoteswemage of 2008 and 2009
observations.

Ratio of BHC common equity on total ass&ime series observations for the
period from 2008 to 2009.

Ratio of BHC common equity otat@ssets for corresponding years (2007,
2008, 2009). Subscript “av” denotes an averag®d68znd 2009
observations.

Ratio of total assets to total employe@nelseries observations for the period
from 2008 to 2009.

Ratio of total assets to total leyges computed for corresponding year
(2008, 2009). Subscript “av” denotes an averagg)6B and 2009
observations.

Ratio of BHC pre-tax profit on totadets. Time series observations for the
period from 2008 to 2009.

Ratio of BHC pre-tax prafittotal assets computed for corresponding years
(2007, 2008, and 2009). Subscript “av’ denotes\emame of 2008 and 2009
observations.

BHC assets growth for the period 2202 to 2007.

Dummy variable indicating if BHC shares déisted on public stock exchange.

Index measuring the stringency of nafioegulatory oversight of BHC
capital. This index is based on the following qiges: a) Whether national
regulation has explicit requirements regardingahmunt of capital that BHC
must have relative to various guidelines (BaselgsuBHC inherent risks,
Unrealized losses); b) Whether the source of fuwodsited as regulatory
capital can include assets other than cash or gmasnt securities as well as
whether the sources are verified by the nationaésusors (Source: Barth,
Caprio, and Levine, 2001, 2008). This index is ehgetween 0 and 5.
Higher values of this index signify more stringbank capital oversight
policies.

Index measuring the sophistication abnat business environments that is
the average score of the following components:a@al supplier quality; b)
State of cluster development; c) Nature of competihdvantage; d) Nature of
value breadth; e) Control of internal distributiGhProduction process
sophistication; g) Extent of marketing; h) Willingss to delegate authority
(Browne et al, 2008). This index is ranged betwkamd 7. Higher values of
this index signify more sophisticated bank busirezssronment.
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3.2. Data and descriptive statistics

Knowing that Basel Il Capital Accord is designedinmrily for the large,
internationally-active BHC, we built our sample ngsithe Banker Top 1000 database. This
database contains data on about 1000 world’s laogesmercial banks ranked according to
their Tier 1 capital as defined by the Basel Il {TapAccord. Banks from 90 countries are
represented in this database. According to Pasiatral. (2009) near 120 countries adopted
the Basel Il capital accord. However, we intentltyneestricted our sample to BHCs from the
54 countries members of BiSassuming that regulators from these countrielsmadre likely
fully adopt the Basel 1l Capital Accord guidelindshis selection criterion reduced our sample
to 835 potential observations. Moreover, we obskthat by 2008 in some countries Basel |l
capital requirements had not been implementedu¢h sountries banks were not required to
compute operational risk capital charge. Due te ldck of data we had to eliminate all banks
from 18 countries among which USA, China and Rudsi@ome other countries, despite the
adoption of the Basel Il accord, the quality ofkrismianagement disclosures is still not
appropriate for our analysis. For banks from thementries we were not able to determine
which risk measurement approaches were adopted H@sB Mainly, it concerns banks
headquartered in Eastern Europe. After theseifijeoperations, our final sub-sample to test
our research hypotheses consists of 160 BHC fronsa2@itries where the Basel Il accord
was enforced from 2008. 31 banks declared that teegived the approval from their
domestic regulators to determine capital chargeuA#IA.

The second sample, is designed to answer our odsqaestion, and contains the data
on 72 BHC that disclose their operational risk-vaéggl assets in 2008 and 2009 years. In
total, we were able to collect 128 bank-year obet@yus for this period for BHCs from 11

countries. In addition to financial data providey the Banker Top 1000 database, the

! Information about nations BIS-members can be faamthe site: www.his.org
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information on operational risk measurement apgroaas collected manually from the
2008-2009 risk reports. The data on business emviemt and capital stringency come from
The Global Competitiveness Report (Browne et al09} and the country regulations
database constructed by Barth et al. (2001; 2G83)ectively.

Panels A and B of Table 2 provide descriptive stias for our variables. Skewness-
Kurtosis normality test showed that all our vareshlexcepSizeare not normally distributed.
Near 20% of banks in our sample adopted AMMMA banks are more likely to disclose their
operational risk-weighted assets in risk managenmeports. Panel B.1 shows that the
proportion of AMA-observations (0.291) is signifitly higher than the proportion of AMA-
banks reported in Panel A (0.194). On aver&Rmgnh amounts for 1.056 while operational
risk-weighted assets equal to 4% of BHC reportextasORWA. Average capital ratio in
2007 is at the level of 5.4% while it decreasedt o in 2008-2009. Partially it could be
explained by a growth of BHC average assets fro@72@ 2008-2009 and a decreased
performance. Pre-tax return on BHC assets is al#dsnes higher in 2007 than in 2008.
Near 70% of BHCs in our samples are listed on pufiock exchanges. The country-level

variables StringentandBusSophigxhibit similar characteristics in both samples.

Table 2

Descriptive statistics and Skewness-Kurtosis test

Panel A: Descriptive statistics of variables used in ldgistgressions AMA adoption analysis. Data for 2007
reporting year except country-level variables.

Nb of _ _ Sk_ewness -
obs Mean S.d. Min Max. Skewness  KurtosiKurtosis t_est Prob <
) chi2
BHC level
Approach 160 0.194 0.396 0.000 1.000 1.550 3.402 n.a.
Performance_07 160 0.011 0.018 -0.010 0.224 10.303 122.007 0.000**
Size 07 160 9.020 1.703 3.466 12.654 -0.221 2.736 0.424
ORmgmt 160 1.056 0.856 0.000 2.000 -0.108 1.382 n.a.
Equity 07 160 0.054 0.030 0.014 0.328 4,859 42.898 0.000***
Listing 160 0.700 0.460 0.000 1.000 -0.873 1.762 n.a.
Country level
Stringent 23 3.313 1.397 1.000 8.000 0.916 5.972 n.a.
BusSophis 23 5.181 0.520 4.000 5.900 -0.393 2.514 n.a.
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Panel B.1:Descriptive statistics of variables used in operat risk-weighted assets ordinary least squanafyais.

Time series data for the period from 2008 to 2008pt country-level variables.

ND of Mean S.d. Min
obs.
BHC level
ORWA 126 0.040 0.026 0.005
Approach 126 0.291 0.456 0.000
Complex 126 38.938 165.051 3.277
Performance 126 0.003 0.014 -0.151
Equity 126 0.045 0.019 0.005
Listing 126 0.733 0.444 0.000
Country level
Stringent 11 3.182 1.411 1.000
BusSophis 11 5.188 0.493 4.000

Max.

0.249
1.000
1936.821
0.022
0.127
1.000

8.000
5.800

Skewness -
Skewness  KurtosiKurtosis test Prob <
chi2
3.956 29.363 0.000%**
0.921 1.848 n.a.
9.774 108.683 0060

-7.866 84.430 0.000%**
0.891 4,893 0.001**=*
-1.055 2.114 n.a.
0.955 6.084 n.a.
-0.538 2.661 n.a.

*p<0.01, ** p<0.05, * p<0.1

Panel B.2:Descriptive statistics of variables used in openrat risk-weighted assets two-stage least squares

analysis.
Skewness -
Nb of Mean S.d. Min Max. SkewnessKurtosis Kurtosis
obs. test Prob <
chi2

Asset_growth 159 1.511 1.159 -0.3 6.188 1.542 6.028 0.000%**
ORWA 08 56 0.037 0.022 0.005 0.128 1.528 7.263 0.000***
ORWA 09 70 0.038 0.022 0.005 0.165 2.691 16.65 0.000***
ORWA av 72 0.037 0.021 0.005 0.147 2.059 11.818 0.000%*=*

Size 08 56 9.655 1.681 5.485 12.654 -0.44 2.516 0.275

Size 09 70 9.525 1.866 3.664 12.618 -0.538 2.937 0.146
Size_av 72 9.567 2.748 1.832 12.636 -0.475 2.077 0.016**
Complex_08 56 32.639 87.059 4,393 585.386 5.393 32.508 0.000**
Complex_09 70 59.656 240.328 4,071 1936.82 7.101 55.01 0.000**
Complex_av 72 41.693 131.753 2.917 968.41 5.85 38.549 0.000%**

Performance_08 56 0.004 0.008 -0.017 0.022 -0.442 3.243 0.241
Performance_09 70 0.002 0.02 -0.151 0.015 -6.869 53.822 0.000***
Performance_av 72 0.003 0.011 -0.076 0.019 -4.729 34.161 0.000%*=*
Equity_08 56 0.044 0.022 0.005 0.127 1.163 5.258 0.000***

Equity_09 70 0.046 0.016 0.019 0.091 0.403 2.924 0.324
Equity_av 72 0.045 0.014 0.02 0.083 0.689 3.234 0.075*

#p<0.01, ** p<0.05, * p<0.1

Panel A and B of Table 3 provide descriptive statgsof BHC classified by countries.

The largest BHCs are headquartered in Belgium,désaand UK while the smallest come

from Cyprus and Denmark. The most sophisticatedkdan terms of operational risk
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management experience are located in Germany, éliastCanada, and Netherlands (Panel
A, ORmgmt= 1.867, 1.625, 1.625, and 1.600) while BHCs frbimland, Austria, Italy,
Denmark and Greece are the outsiders accordingigoctiterion (Panel AORmgmt= 0,
0.375, 0.563, and 0.667). According to Barth et (2D08), the most stringent capital
regulation is in Denmark (Panel Atringent= 8) while the most relaxing is in Ireland,
Germany, and Singapore (Panel 8Btringent= 1). Business environment is the most
sophisticated in Japan, Germany, and SwitzerlamohgPA, BusSophis= 5.9 and 5.8) in
contrast to Greece and Portugal (PaneBAsSophis= 4 and 4.3). Finally, we would like to
mention that banks from South Africa in 2007 dent@ted an outstanding performance in
terms of pre-tax returnPerformance_ Q) of 6.1%. The sample average is 1.1%. More

information could be found in table 3.
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Average figures grouped per country

Table 3

Panel A: Variables used in logistic regressions AMA adoptimalysis. Data for 2007 reporting year except
country-level variables.

Country Igzgf Approach Pecr;ciron;an Size_07 ORmgmt E?g;ty Stringent B;r?iio Listing
1 Australia 8 0.625 0.014 9.650 1.625 0.051 3.000.80@ 1.000
2 Austria 8 0.000 0.006 8.336 0.375 0.052 5.000 0%.50.250
3 Belgium 2 0.000 0.009 10.751 1.500 0.028 4.000 30®. 1.000
4 Canada 8 0.125 0.010 9.887 1.625 0.048 4.000 05.10.000
5 Cyprus 3 0.000 0.011 7.217 1.000 0.061 3.000 (4.70.000
6 Denmark 6 0.000 0.011 7.673 0.667 0.059 8.000 005.50.500
7 Finland 2 0.000 0.012 8.180 0.000 0.063 4.000 005.41.000
8 France 7 0.429 0.006 10.826 1.429 0.050 2.000 005.30.429
9 Germany 15 0.400 0.002 9.025 1.867 0.027 1.0008005. 0.533
10 Greece 9 0.000 0.011 8.452 0.667 0.063 3.000 4.000r78
11 Ireland 3 0.333 0.012 9.063 1.000 0.059 1.000 5.0@667
12 ltaly 16 0.188 0.013 8.910 0.563 0.056 4.000 4.900.750
13 Japan 14 0.071 0.004 8.643 1.000 0.055 4.000 5.90M29
Korea
14 (South) 11 0.182 0.013 8.789 0.727 0.057 3.000 4.900.545
15 Malaysia 4 0.000 0.012 8.380 0.750 0.071 3.000 (1.8@.500
16 Netherlands 5 0.400 0.005 7.862 1.600 0.043 3.000 5.500.200
17 Portugal 4 0.000 0.010 9.497 1.250 0.045 3.000 (.30.500
18 Singapore 3 0.000 0.015 9.800 1.333 0.069 1.000 005.20.667
South
19 Africa 5 0.000 0.061 9.563 1.200 0.113 4.000 4.600.800
20 Spain 6 0.333 0.014 9.840 1.167 0.051 4.000 4.7@0833
21 Sweden 5 0.200 0.007 9.051 1.000 0.036 3.000 5.70@B00
22 Switzerland 8 0.250 0.012 8.099 0.500 0.059 3.000 5.800.000
23 UK 8 0.250 0.012 10.360 1.250 0.059 3.000 5.200.625
Total 160 0.194 0.011 9.020 1.056 0.054 3.313 5.18.700

Panel B: Variables used in operational risk-weighted asarédysis. Time series data for the period from&00
to 2009 except country-level variables.

Country I\é)%gf ORWA  Approach Complex Perfgerman Equity  Stringent Bu;?op Listing
1 Australia 8 0.036 1.000 11.175 0.010 0.045 1.008.000 4.800
2 Canada 15 0.047 0.133 7.588 0.007 0.049 1.000 004.05.100
3 France 5 0.033 1.000 14.320 0.002 0.032 0.800 002.0 5.300
4 Germany 23 0.017 0.478 70.246 -0.004 0.028 0.478.000 5.800
5 lIreland 4 0.039 0.250 27.690 -0.040 0.056 0.750.00@ 5.000
6 Italy 18 0.049 0.333 8.978 0.005 0.051 0.778 @.004.900
7 Netherlands 8 0.020 0.333 352.719 0.001 0.023 0.222  3.000 5.500
8 Spain 9 0.048 0.300 11.242 0.009 0.054 0.900 04.004.700
9 Sweden 10 0.021 0.200 25.851 0.004 0.044 0.8000003. 5.700
10 Switzerland 10 0.052 0.300 16.983 0.007 0.057 1.000 3.000 5.800
11 UK 16 0.050 0.250 10.910 0.006 0.052 0.625 3.000 206%.
Total 126 0.040 0.291 38.938 0.003 0.045 0.733 8.1 5.188
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4. Models and correlation matrix

4.1. Empirical models

To test our research hypotheses we built the fafiguogistic model:

P [Y = AMA| X] = fo+ f1*ORmgmt + S2*Equityi + fs*Stringent + f4*BusSophis+ fs*Listingi +

pe*Performance+ p7* Size+ Y. Country + e (Model 1)

, P [Y = AMA| X] is the probability that BHC adopSMA, and @ is the CDF of the
standard normal distribution. To answer our reseguestion, R.Q., regarding the impact of

operational risk approach on risk-weighted assetsppted for the following OLS model:

ORWA =fo+ pr*Approach + p*Complex + ps*Performance + fs*Equityi + fgs*Listingic +

pe*Stringent+ S7*BusSophist Y. Country + > Year + eit (Model 2)

To avoid the potential bias arising from the catiein between BHC choice to adopt
AMA (Approach) and the error term when we use regggbralues to predict operational risk-
weighted assets, we apply a two-stage least sq(@8sS) model. It allows us to study the
impact of the sophistication of risk measurementiel® on capital charge incorporating the
effects of bank size and growth on the choice paduch approach. In the first stage, the
BHC choice to adopt AMA is defined as a function lohnk size and size-growth

characteristics and of other unit and country dpecariables.

P [Y = AMA| X] = fo+ pi*Asset_growth + 2*Sizer + fs*Complex + fs*Performance + Ss*Equityic

+ pe*Listingic + f7*Stringent+ fe*BusSophist Y Country + eit (Model 3 -1S)

In the second stage, we use the predicted valuB$1Gf choice Approach_predicted

by the first stage as a variable of main interegéther with other control variables.
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ORWA =fo+ pr*Approach_predicted+ p2*Complex + ps*Performance + Ss*Equityi + Ss*Listingit

+ Be*Stringent+ S7*BusSophist Y. Country + eit (Model 3 -2S)

Subscripts denote individual BHC (i =1, 2..., 16i)d time period (t = 2008, 2009).

4.2. Correlation among variables

Table 4 presents the correlation coefficients afvariables. Variables in both samples
exhibit quasi-identical correlation coefficientstof these tables, we can observe some
multicollinearity among variables. Particularizeis negatively and significantly correlated
with Equity (Panel A, -0.325). This confirms findings of Riif#®01) that large BHCs are less
capitalized. Large banks are also more likely tdisted on public stock exchange (Panel A,
0.322) and have a higher experience in voluntargratpnal risk-sensitive management
(Panel A, 0.5). Publicly listed BHC are also morkely to invest in operational risk
management systems, i.e. the correlation coeftidietweerlListing andORmgmtis positive
and significant (Panel A, 0.219). Banks with loweverage exhibited a higher return on
assets in 2007, i.e. correlation coefficient betwequity andPerformances 0.784 (Panel A)
while in 2008-2009 the correlation between thesgabées remain positive, but is much less
significant and is at the level of 0.139 (Panel B)oncerning country-level variables
(StringentandBusSophik it is interesting to note th&tringentis negatively correlated with
ORmgmt(Panel A, - 0.288). In the same time, the cor@atoefficients betweeStringent
and Equity (Panel A, 0.162; Panel B, 0.067) are not signific@Among other results it is
worth to note a high correlation between BHC cap##éios and BHC assets per employee

(Panel B, 0.701). Other correlation coefficientslddoe observed in table 4.
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Table 4

Correlation among variables

Panel A: Correlation matrix of variables used in logisigressions AMA adoption analysis. Data for 2007
reporting year except country-level variables. Stymificance levels are indicated below correlation
coefficients.

Approach Performance_07 Size_ 07 ORmgmt  Equity_07Stringent BusSophis
Performance_0f -0.067
0.399
Size_07 0.397 -0.036
0.000 0.649
ORmgmt| 0.487 -0.124 0.500
0.000 0.119 0.000
Equity_07| -0.278 0.784 -0.325 -0.360
0.000 0.000 0.000 0.000
Stringent -0.224 0.097 -0.158 -0.288 0.162
0.005 0.223 0.046 0.000 0.041
BusSophis 0.082 -0.241 -0.070 0.097 -0.220 -0.034
0.300 0.002 0.377 0.222 0.005 0.669
Listing| 0.148 0.101 0.322 0.219 -0.064 0.029 -0.043
0.061 0.202 0.000 0.005 0.424 0.712 0.590

Panel B.1:Correlation matrix of variables used in operatlotek-weighted assets analysis. Time series
data for the period from 2008 to 2009 except caulgtvel variables. The significance levels are dadéd
below correlation coefficients.

ORWA Approach ComplexPerformance Equity Listing  Stringent
Approach -0.205
0.008
Complex| -0.217 -0.066
0.005 0.397
Performance 0.202 -0.006 -0.069
0.009 0.936 0.378
Equity| 0.005 -0.091 0.701 0.139
0.951 0.246 0.000 0.076
Listing| 0.001 0.115 -0.200 0.196 -0.124
0.992 0.143 0.010 0.012 0.112
Stringent  0.309 -0.254 -0.096 0.218 0.067 0.136
0.000 0.001 0.223 0.005 0.391 0.081
BusSophis -0.278 0.121 0.149 -0.175 0.199 -0.159 -0.221
0.000 0.122 0.056 0.025 0.010 0.041 0.004
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5. Empirical results

5.1. Adoption of risk-sensitive approaches for opational risk measurement

The first set of regressions tests our hypothesésted to factors leading to the
adoption of AMA for the operational risk-weightedsats determination (Table 5). As we
already mentioned, in all models we control for oy fixed effects. The coefficients of a
variable Sizeare significant at 1% level in all five models.€Be results support previous
findings suggesting that the propensity to adoophisticated risk management system
increases with the size of a bank. The investmiEmt&AMA implementation are important,
thus only banks with a certain size seem to be tabé#ford such a sophisticated system. No
significance was found for bank performance in 2007

The coefficients of the variable measuring the Bpt{or experience in the operational
risk managementDRmgmt are significant at 1% and positive (Models 5-1l &5). This is
consistent with our first hypothesis stating th&t@with more formalized operational risk
management structure and experience in risk-seasitieasurements are more likely to turn
their attention to AMA.

Moreover, we found an empirical support for ourcset hypothesis. Coefficients of
Equity_0O7are significant at 1% level and negative. The ll@febank equity does influence
the decision of banks to invest in AMA.

The stringency of national regulatory oversigbittingent seems to influence positively
the propensity of banks to adopt AMA. Nevertheldks, coefficients are not significant at
usual levels (Models 5-3 and 5-5). Thus, we caegnatlude that stronger pressures on BHC
capital from national regulators encourage banksdtapt the most sophisticated measurement
system for operational risks. Similar results wignend for bank business environment. The

coefficients of the variabl®usSophisn models 5-3 and 5-5 are not significant, but are
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positive as we predicted. More demanding envirorinmreerms of supplier quality, cluster
development, competitive advantage, and produgirocess seems to have no influence on
the sophistication of BHC risk management.

Our results do not support the hypothesis concgrtine listing status of a bank.
Coefficients of variablel.isting, in models 5-4 and 5-5 are not even close to ¢eifgiant.
This might imply that stock exchange rules havedistinct effect on BHC choice to adopt
risk measurement approach.

Table 5

Factors that influence BHC choice to adopt the Advaced Measurement Approach for operational
risks

This table reports the results of logistic regreissiAMA adoption analysis. Sample consists of 14dkb
holding companies from 11 countries. In models\iedtest each of our 4 hypotheses separately. Iremod
5 we include all variables of interest and contianiiables. In each model we control for BHC perfante
and BHC size as well as for country fixed effects.

Expected Probit models
Sign Model 5-1 Model 5-2 Model 5-3 Model 5-4 Model 5-5
Control variables
Performance_07 -23.541 46.108 -18.513 -20.942  37R0.
(49.039) (44.356) (35.598) (37.747) (51.410)
Size_07 0.410**  0.451**  0.570**  (0.544*** 0.288*
(0.136) (0.119) (0.112) (0.119) (0.141)
Variables of interest
H.1 ORmgmt + 1.448*** 1.432%**
(0.323) (0.366)
H.2 Equity_07 -48.791*+* -49.701%**
(14.901) (16.328)
H.3.a Stringent 2.130 2.292
(1.449) (1.420)
H.3.b BusSophis 2.377* 1.964
(1.295) (1.202)
H.4  Listing 0.400 -0.231
(0.478) (0.532)
Country FE yes yes yes yes yes
Constant -7.123***  -4.263**  -25581* -6.897** 21.319**
(1.587) (1.674) (11.717) -1.473 (10.662)
Wald chi2 48.133 46.341 46.523 48.197 58.011
Pseudo R-squared 0.456 0.371 0.303 0.308 0.516
Observations 114 114 114 114 114
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5.2. Operational risk capital charge univariate andysis

Table 6 presents the results of the univariateyaisal In this analysis, we compare
operational risk-weighted assetSRWA determined under AMA to those computed under
less sophisticated approach&A@Er BIA). On average, the operational risk-weighted assets
computed under AMAQRWA_AMA represent 3.2% of BHC total assets, while openat
risk-weighted assets determined under other appesa®©RWA non_AMAamounts for
4.1% (Model 6-1). The difference of 0.9% of BHCaloassets is significant at 5% level. In
models 6-2 and 6-3 we compare the operationalwigthted assets reported by banks in
2008 and in 2009 correspondingly. The results dodifter significantly from the previous
analysis. Only in 2008, the difference between ORWAMA banks andion_AMAbanks is
slightly lower but still significant at 10% and regents 0.8 % of BHC average assets. As we
suspect that figures reported by banks in 2008dctel seriously impacted by the recent
financial crisis, we performed an additional testene we compare the averaQ®WA of
2008 and 2009 observations for both types of BHids Test showed a difference @GRWA
betweenAMA banks anchon_AMAbanks of 0.7% of total assets confirming our prasi
results. These findings confirm that AMA adopti@ads to lower capital requirements. By
adoptingAMA for the operational risk-weighted assets assedsrhanks might save capital

and create a competitive advantage compared to BBIGAMAadopters.

49



Table 6

Comparison of operational risk-weighted assets detmined under different approaches

This table presents results of the univariatedé#ite operational risk-weighted assets determimater different
approaches proposed by Basel II. In model 6-1 vmepewe the average operational risk-weighted assetputed
under AMA to those determined under two other appihes (BIA and SA) for the time series period fi2008 to
2009. In models 6-2 and 6-3 we decompose our saompt@o sub-samples according to the reporting.yleanodel
6-4 we compare the average figures of the opemtiisk-weighted assets reported in 2008 and 2009.

T-test: diff. = mean (ORWA_AMA ) - mean (ORWA_notMH®)

95% Conf.

Variable Obs Mean Std. Err.  Std. Dev. t-Stat.
Interval
Model ~ Time series ORWA_AMA 47 0.032 0.002 0.014 0.028).036 { = -2 D53k
6-1 2008 - 2009 ORWA_non_AMA 79 0.041 0.003 0.025 0.039.046 '
Model 2008 ORWA_AMA 20 0.032 0.004 0.016 0.0240.039 t= -1 455+
6-2 ORWA_non_AMA 36 0.040 0.004 0.025 0.03D.049 '
Model 2009 ORWA_AMA 27 0.032 0.003 0.013 0.027.037 {1 71m
6-3 ORWA _non_AMA 43 0.041 0.004 0.026 0.038.049 '
Model Average ORWA_AMA 27 0.032 0.003 0.014 0.026.037 .
6-4 2008 - 2009 t=-1.517
ORWA _non_AMA 45 0.039 0.004 0.024 0.03D.047

#*p<0.01, ** p<0.05, * p<0.1

5.3. Operational risk capital charge multivariate analysis

To check the robustness of our univariate results performed multivariate analysis
which results are reported in table 7. In all si@d®ls we controlled for business complexity
(Compley, accounting performancePérformancg bank level of equity Equity), listing
status [isting), regulatory pressureSfitingenj and normative pressurd8ysSophis Models
7-1, 7-2, and 7-3 report OLS regression resultsrevioar variable of interest is dichotomous
and takes the observed valuespigroach. Overall, this OLS analysis confirmed our
univariate findings. The coefficients of Approadle aegative and significant at usual levels.
In addition, to limit a potential problem of theroelation of our variable of interespproach

with the error term, we performed the two-stagstisguares analysis
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Table 7
Multivariate analysis of operational risk-weightedassets

This table reports the results of multivariate gsisl of the operational risk-weighted assets scajeibtal assets. Models 7-1, 7-2, and 7-3 pretbenOLS
regressions results while models 7-4, 7-5, and@pbrt the results of 2SLS analysis. In model 7eluse the time series data for the period from 20@09. In
models 7-2, 7-3, 7-4, 7-5, and 7-6 the sampledsaed only to observations corresponding to foealy

oLS 2SLS
2008 - 2009 2008 2009 2008 2009 Average 2008-2009
First-stage Second-stage First-stage Sestaye First-stage Second-stage
Model 7-1 Model 7-2 Model 7-.3 Model 7-4 Model5-. Model 7-6
Approach -0.007*** -0.004 -0.007*
(0.002) (0.004) (0.004)
Approach_predicted -0.004 -0.004 -0.004
(0.003) (0.003) (0.005)
Instruments
Asset_growth -0.242 0.169 -0.048
(0.246) (0.174) (0.174)
Size (08/09/av) 0.691** 0.442%+* 0.164**
(0.256) (0.139) (0.079)
Control variables
Complex (08/09/av) -0.001*** -0.001*** -0.001*** @01 -0.001*** -0.001 -0.001** -0.003 -0.001**
(0.000) (0.000) (0.000) (0.003) (0.000) (0.001) .0QD) (0.002) (0.000)
Performance (08/09/av) 0.102 0.627 0.052 -54.961 612. 33.838 0.223 -18.347 0.441
(0.118) (0.470) (0.112) (36.329) (0.584) (35.691) (0.194) (22.507) (0.321)
Equity (08/09/av) 0.255** 0.358** 0.199** 7.064 005 -12.981* 0.115 -1.720 0.048
(0.080) (0.167) (0.089) (7.322) (0.021) (5.830) .1|) (5.153) (0.078)
Listing -0.003 -0.003 -0.001 -0.810 -0.009 0.779 008. 0.992* -0.003
(0.005) (0.006) (0.008) (0.810) (0.008) (0.720) .00B) (0.557) (0.006)
Stringent -0.001 0.001 -0.001 2.029 0.009** -8.836 -0.001 0.556 -0.002
(0.002) (0.002) (0.003) (1.486) (0.003) (4.004) .002) (2.427) (0.005)
BusSophis -0.014* -0.012 -0.013 2.496* 0.003 -7*056 0.001 0.484 0.003
(0.007) (0.012) (0.009) (1.506) (0.009) (3.652) .00®) (2.214) (0.010)
Country FE yes yes yes yes yes yes yes yes yes
Year FE yes n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Constant 0.102** 0.074 0.097** -26.341* 0.016** &1+ 0.029 -6.780 0.036
(0.039) (0.060) (0.047) (13.25) (0.007) (33.001) 0.062) (20.091) (0.056)
Observations 126 56 70 56 56 70 70 72 72
Wald chi2 24.731 26.649 19.881
Pseudo R-squared 0.299 0.329 0.204
R-squared 0.533 0.685 0.471 0.644 0.503 0.541

Robust standard errors in parentheses
** p<0.01, ** p<0.05, * p<0.1



(Gonzalez, 2005; Laeven et al., 2009; Larcker &tRus, 2010). As instrumental variables,
we selected BHC siz&i(zg and BHC asset growti\§set-growth The results are reported in
table 7, models 7-4, 7-5, and 7-6. The predictddegmof AMA (AMA_predictegl exhibit

negative signs, but they are not significant ablivels.

6. Discussion and conclusion

The evolution of banking industry has made thistaemuch more risky. As the
financial crisis of 2007-2008 showed, the probldahet are primary related to an excessive
risk-taking behavior by banks might spill over thenking sector and affect considerably the
world economic stability. To prevent the “moral he®’ situation faced by bank owners and
managers, the regulators introduced new minimunuireapents for credit, market and
operational risk with the objective of having barganing control of their risk factors and
improve the governance of the entire industry. Ghguch regulatory instruments is the Basel
Il New Capital Accord structured on three pillafgcording to Pillar 1, banks should have
enough capital to absorb their credit, market, apdrational risk exposures. However, the
intention of the international regulator is to offeeveral approaches to banks and let them
decide which one to adopt. Therefore, banks mustdenhether to invest in risk-sensitive
risk management practices or to satisfy to elenmgrampliance standards by implementing
relatively inexpensive, standard measurement methbittle is known about why some
financial institutions prefer to implement the masiphisticated methods for their risk
management. Today, when the financial crisis imgzhthe behavior of almost all large banks
across the world, supplementary discretionary esperhad to be weighted several times
against potential benefits. Risk-sensitive measargnapproaches proposed by Basel Il are

costly (Hakenes et al., 2011; VanHoose, 2007).omrast, the standardized approaches are



not expensive and their introduction allows barksnake immediate savings. But, whether
these savings are worth potential benefits and \kimat of benefits can be derived remains
unclear.

Despite of an increased interest of the academmnuanity to this issue, there is
limited evidence on banks’ choice of risk assessmapproaches. The aim of this paper is to
identify factors that influence BHC decision to ptlon sophisticated risk measurement
systemsWe limited our interest to operational risks andtipalarly to the adoption of the
risk-sensitive approach (AMA) for the capital chadptermination. We chose the operational
risk for two reasons. First, this is a new requieeimthat banks did not face before. Second,
there is a common opinion that this risk is hightiosyncratic to institutions and
measurement policies cannot be standardized.

Our main findings show that the adoption of AMAnmtivated by potential technical
and managerial advantages in the operational riskagement and the level of equity that
banks had in years previous to Basel Il adoption.

We also predicted that certain institutional fastmight influence the banks’ decision
to adopt AMA. As regulators and rating agenciesofathe adoption of risk-sensitive
approaches like AMA we predicted that the degreeegulatory pressure might influence
positively the propensity of banks to invest in AMéven if pure economic outputs of such
approach remain highly uncertairMoreover, we predicted that BHC institutional
environment might influence the decision to adopé tsophisticated risk management
practices. Higher business standards in a particatuntry might lead to a higher
sophistication in bank risk management practicesvetheless, our empirical findings did
not robustly confirm these hypotheses. Moreover,emupirical results suggest that the listing

status does not influence the bank decision to taAlbfA.
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The second question we raised in this study is hdreAMA leads to lower capital
requirements as it is suggested by different agB@BS, 2001a; Ramadurai et al., 2004).
Banks that adopt AMA can save capital and gainmapaditive advantage compared to those
that adopt income-based approaches. The empigsalts of our analysis generally support
this view, but are not robust enough.

Our research is a subject of several limitatiomstFdue to the information availability,
our sample is restricted. Some banks do not discioformation on operational risk
management as it is requested by Pillar 11l of BéséHowever, we are confident that our
findings could be generalized to all large, intéiovaally-active banks. Second, our measures
of regulatory and normative pressures could betdbba These two variables are constructed
only on the country-level. We might expect thatreuwe a formally homogenous regulatory
environment, different banks might be subject téfedent pressures, especially if this
concerns regulatory pressures. Banks that posdi@se‘to big to fall” could be encouraged
by national regulators to invest in their risk mg@ment practices. Third, we recognize that
endogeneity issues might arise in our analysis.ciBpaly, the sophistication in the
operational risk management might be a cause ddrik Intention to adopt risk-sensitive
approaches proposed by Basel Il. With 2SLS analysisried to solve partially this problem,
but further analysis is needed, especially conogrthie choice of instrumental variables.

At this stage, additional research is needed tdoexpf the adoption of sophisticated
risk-sensitive approaches brings any financial, aganial and technical benefits to financial
institutions.It is also interesting to understand the real cbshe operational risk assessment
under different measurement techniques and howe thesasurement practices impact the
bank overall risk management process and, morertanity, risk-taking strategies. This will
facilitate the evolution of the regulatory framewand hopefully reduce the probability of

systemic crises in the banking sector.
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Essay 2:

Internal Risk Controls and their Impact on Bank Solvency
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1. Introduction

In the past decade, the importance of a healthkibgrsystem for the development and
stability of the world economy has been outlinedrniany academic and practitioner studies
(Caprio, Laeven, & Levine, 2007; Kimball, 2000) aadcompanied with calls for more
research on the role that control systems can fgagrevent financial crises (Hopwood,
2009). The recent financial crisis spilled over fimancial sector and heavily impacted the
real economy stressing the dependence on thisrsdttalso raised a large number of
questions such as: Why did financial institutiorithvgophisticated risk systems suffer from
the financial crisis (leading to the bankruptcyseferal of them) and record massive losses
during 2007 — 2009? What organizational, managendl regulatory measures can be taken
to prevent such situations?

These questions are of great interest to improee rikk management of financial
institutions and scholars have started to exantieeeffectiveness of internal and external
governance and risk management systems to comgioltaking in banks and, by that, to
lower the risk of systemic financial crisis. Kimbg000) suggests that banks could minimize
errors in risk management as well as potential sxpes of these errors by building the strong
and formalized risk management mechanisms sensdiv®mnk business strategies. Scholes
(2000) stresses that actual risk quantitative mogdeas$ not efficient to prevent financial crisis
and to some extent could provoke it. Greater qualitrisk management and measurement
models reduce bank losses and banks might resporttlis by proposing new, riskier
products that, in their turn, require better ingnisk controls.

Nocco and Stulz (2006) say that the role of risknaggement in organizations changed
dramatically during the past decade. Today, tHemanagement function plays an important
role in a day-to-day management by providing bamnagers the crucial information about

potential risk and returns of different businesategies they might implement to carry out
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the overall strategic plan set by firm shareholderdank holding companies, enterprise risk
management has another important role to balarcewérall risk of default among different
group legal entities (Gatzert et al., 2008). Howedespite the importance of the topic, few
studies examine the impact of risk management sgsi&RMS) on bank performance and
risk. With a sample of 74 US Bank Holding Compar(igslC), Ellul and Yerramilli (2010)
investigate the link between risk controls and besk. Through the construction of a Risk
Management Index (RMI), they find that BHCs witlhigh RMI have lower enterprise-wide
risk. Aebi et al (2011) performing an empirical e with a sample of North American
banks provide mixed evidence about BHC risk managgngovernance mechanisms and
bank performance. While the reporting status of @eef Risk Officer (CRO) exhibits a
positive and empirically significant relation withank performance, the presence of a
dedicated risk committee on the bank board anexeeutive status of the CRO do not seem
to influence bank stock and equity returns.

Our paper extends these studies on various asperss. our measure of risk control
intensity combines three types of risk control natgbms: the existence of a risk committee
(RC) composed of board members, the appointmeit Ghief Risk Officer (CRO) in the
management executive board, and the use of riskitsenmeasurement models (Value-at-
Risk modeling) to assess risk exposure. Seconan&asure bank solvency using two internal
risk measures, Tier 1 ratio and Z-score, and notkstarket prices. Our two dependent
variables aim to capture BHC risk taking and rigskasure associated to internal factors and
not factors from the outside environment. Third @&@mine the relationship between risk
controls and BHC solvency through the prism of easi interaction factors that might
influence this relationship. Fourth, our sampleniade of international banks excluding US
banks. With a sample of 465 Bank Holding Compaiig4C)-Year observations collected

over the period of 2004 - 2010, we analyze undeachvhircumstances internal risk controls
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influences banks’ solvency. We find a positive efffef internal risk controls on BHC
solvency, which is positively moderated by owngrsboncentration and the comparative
power of national bank regulators. However, we fihdt the relationship between risk
control and solvency is negatively affected (heimternal risk control become less efficient)
when banks follow a growth strategy. Overall, thedg is one of the first of its kind
contributing to an enhanced understanding of tfec#feness of internal risk controls in the
banking sector.

The remaining of this paper is organized as follo@sction 2 discusses the previous
literature on the various aspects of bank risknigldnd performance. Section 3 discusses our
data and our methodology. In section 4, we prowdscriptive statistics of the sample.

Section 5 and 6 present results and discuss thiaiistness. Section 7 concludes.

2. Literature review and hypotheses development

Previous studies examined determinants of Enterfitisk Management (ERM) and its
impact on firm performance (Barton, Shenker, & Wa)kk002; Lam, 2003). With a sample
of US insurers, Hoyt and Liebenberg (2011) findositive relation between the use of ERM
and firm value. Beasley et al. (2005) document that stage of ERM implementation is
positively associated to the presence of a cheéf officer (CRO), board independence, CEO
and CFO apparent support for ERM, the presence BilyaFour auditor, entity size in the
banking, education, and insurance industries. Agroitream of research is aimed to study
different types of ERM (Mikes, 2009) and the rob#SCRO in managing and communicating

firm risks (Mikes, 2008).

62



2.1. Risk controls and BHC solvency

According to Fama and Jensen (1983) internal risitrols are corporate governance
mechanisms designed to reduce information asymnaetiyalign interests between investors
and managers. Stulz (2008) stresses, that in brkgrimary role of internal risk controls is
to identify and to evaluate the risks faced by fme, to communicate these risks to
management (and possibly to the board of directarg) to monitor and manage those risks
in a way that ensures the firm bears only the risksnanagement and shareholders want
exposure to. The determination of company’s ridén is an important duty of the bank
board of directors as the main representativesosliareholders. Incurring a large loss might
not just be a problem of poor risk management,aisth a cause of unsuccessful business
strategies and unfavorable external factors. Howerisk control and risk management
failures indisputably might affect firm performanda the banking sector, the recent large
losses of Société Générale in 2008 and UBS in 204 Wvell-known examples. Stulz (2008)
identified five potential risk management failurd9: use of inappropriate risk metrics; 2)
erroneous measurement of known risk; 3) ignoring cafrtain risks; 4) incorrect
communication of identified risks to business maamag5) inappropriate monitoring and
managing of day-to-day risks. Frequently, theskifes occur as consequences of political
games driven by different bank stakeholders suchmasager-regulator games, owner-
manager games and others. Nevertheless, risk teggt@ms create value by enabling senior
management to quantify and manage the risk-retadeoff faced by firms. In the financial
sector, effective risk controls should ensure bsolkency by reducing risk of default. The
aim of risk controls is also to ensure that all enial risks are “owned”, and risk-return
relation carefully evaluated (Nocco et al., 200Bpnsidering these arguments, we propose

the following hypothesis:
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Hypothesis 1 The intensive use of risk controls is positivagsociated with bank solvency.

2.2. The interaction of risk controls with structure, strategy and regulatory factors

In the management accounting field studies havdyaze@d effects of interactions
between management control systems and contextrgach performance (Chenhall, 2003).
With regard to governance systems, Aguilera e{2808) recently call for extending agency
theoretical work on the link between corporate goaace systems and performance by
studying how these relations depend not only on tesdn factors but also on
complementarities, i.e. other management praciitgdace. This conceptual approach has
become increasingly popular in studies on banktaging (Laeven et al., 2009; Shehzad, de
Haan, & Scholtens, 2010). Gordon et al (2009) fotnad the relation between ERM and firm
performance is contingent on environment stabiiityensity of industry competition, firm
size, complexity of firm assets, and board of doext strength. These theoretical arguments
as well as the empirical results indicate thatcedficy of risk management systems in banks
might also be dependent on contextual variablesréffbre, we argue in this paper that the
relation between internal risk controls and banketcy depends on a) ownership structure,

b) growth strategy, and c) banking sector regutaissues.

Ownership structure

Traditional agency theory suggests that diversifoedhers have incentives to take
higher risks in business strategies, while a higiteportion of personal wealth invested in a
firm equity decreases the motivation to take exwessisk (Jensen & Meckling, 1976).
Moreover, owners with large shareholdings have tgrepossibilities to control business
strategies, and consequently the BHC risk congrstiesn should be more intensively used and
more aligned with their interests. Supporting tidea, Caprio et al., (2007) find that

ownership concentration represents a moderatingorfafor the relation between the
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shareholder protection laws and bank valuation® ®Wnership structure of firms hence
plays an important role to reduce agency costsaigd managers-shareholders interest. With
a sample of property-liability insurance compani€gle et al. (2011) find that each
ownership structure has an influence on bank agiag. Denis et al. (1999) suggest that
ownership structure affects the magnitude of agepmblems and, as a consequence,
influences corporate strategy, organizational stingcand management systems. However,
the existing research on the ownership structutgainks demonstrates mixed results. Laeven
and Levine (2009) report that bank risk-taking tetyges are positively associated to the
comparative power of shareholders, while the ssidfdannotta et al. (2007) and Shehzad et
al. (2010) find that the ownership concentratiowdos bank risk of default by increasing the
quality of assets and capital adequacy ratios. R&mat al. (1997) suggest that the relation
between the bank shareholding structure and istalgng is contingent on the charter value
of a bank. Only in low-capitalized banks a highemership concentration leads to a higher
risk-taking, while in banks with relatively highainchise value this relationship is not
empirically significant. These findings imply thatvnership concentration matters for bank
risk-taking.

Taking into consideration the fact that major shalders have greater possibilities to
control the behavior of bank managers, we propdsg dwnership concentration will

moderate positively the effectiveness of risk mamagnt control systems.

Hypothesis 2a: Increase in ownership concentration will streegtkthe relationship between

internal risk controls and BHC solvency.

BHC growth strategy
The question how internal control systems and lassirstrategies interact was raised in

many academic studies (Baysinger & Hoskisson, 18@Wis et al., 1999; Peek, Rosengren,
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& Kasirye, 1999; Spira & Page, 2003). Kober et(2007) find the existence of a two-way
relationship between management control systemsstategy. The simultaneous influence
of enterprise risk management systems and firmnlessi strategy is also underlined by
Gordon et al. 2009 that consider strategy as &arielement to manage risk. Previous
research in strategic management field suggestdfitha growth strategies lead to a lower
efficiency in day-to-day operations, and negativelifect financial performance, while
downsizing strategies improve efficiency (Hopkins Hopkins, 1997; Morris, Cascio, &
Young, 1999).

As a result, internal risk controls in banks pungugrowth strategies are likely to lose
their effectiveness at assessing and monitorings.ri¢ience, we propose the following

hypothesis:

Hypothesis 2b:Growth strategies will make weaker the relatiopsfetween internal risk

controls and BHC solvency.

Banking regulation

The introduction of new banking reforms and theficial crises have boosted research
on banking regulation rules (Caprio et al., 2000ngalez, 2005; Pasiouras et al., 2009).
Preliminary findings suggest that identical rules dll banks operating within one particular
country are not efficient and might have adversecef While stringent capital requirements
are associated with fewer non-performing loans,ttBat al. (2004) stress that capital
stringency is not robustly linked with the bankiagctor stability and bank performance.
Moreover, Gonzalez (2005) report that under certaimditions, regulatory restrictions might
even increase bank risk-taking incentives. Passowt al. (2009) in their turn, report
controversial results: stricter capital requirerselmave positive effect on cost efficiency but

decrease bank profitability, while restrictions lsaink activities impact bank cost and profit
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exactly in the opposite way. Several studies canrdidnking regulations as important context
factors impacting the relation between ownershipcstire and bank performance and risk
(Laeven et al., 2009; Shehzad et al., 2010). Dssoel et al. (2002) infer that the presence of
external regulation may induce banks to decreasguhlity of its risk management system.
Based on this theoretical argumentation and engbifindings, we predict that higher
external requirements might reinforce the effectess of internal risk controls. To comply
with rules imposed by strong regulatory bodies, Bid@agers will implement and use more
intensive internal risk control mechanisms leadioga positive impact on risk taking and
solvency. For example, if regulators force bankadopt advanced approaches under Basel Il
Capital Accord (BCBS, 2004a) banks should conshligranprove their qualitative side of

risk management. As a result, we formulate the¥alhg hypothesis:

Hypothesis 2c: More stringent regulatory environment will strergyththe relationship
between internal risk controls and BHC solvency.

3. Data, variables and methodology

3.1. Sample and data

To test our hypotheses we use a sample of 465 Haidking Companies (BHC)-Year
observations covering the period from 2004 to 204@. built it using BHC annual risk and
corporate governance reports, as well as The BaakdrWorldscope databases. We first
chose Bank Holding Companies from country-membédr8asel Committee on Banking
SupervisiofA. Then, we excluded countries in which, Basel IWN@apital Accord had not

been enforced before 2008 to avoid discrepanci€&dH@ risk-taking measurement. For the

2 The Committee's members come from Argentina, AliatrBelgium, Brazil, Canada, China, France, Genmatong Kong SAR, India,
Indonesia, ltaly, Japan, Korea, Luxembourg, Mexibe,Netherlands, Russia, Saudi Arabia, Singa8weth Africa, Spain, Sweden,
Switzerland, Turkey, the United Kingdom and thetediStates. Source: http://www.bis.org/bcbs/abtmut.h
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remaining countries, we extracted data on BHC frohe Banker Database Top 1000
Rankings. To balance our sample and avoid an ovginitweg from banks of countries such as
Italy and Japan, we decided to limit our sampla taaximum of 10 publicly listed BHC per
country and taking the largest ones (Caprio e2807; Laeven et al., 2009). When a country
had only one BHC, we decided not to include it e tsample. For each BHC-Year
observation we manually collected data on the msihagement systems and structure, risk
measurement approaches, and ownership structure tfre annual reports. Information on
bank solvency and risk of default were obtainednfrihe Banker database while financial
data was collected from the Worldscope databasi foaour country-level control variables
came from the Financial Development Report 2010cHtee Opinion Survey (Bilodeau,
2010) and Barth et al. (2001; 2008). As a resuit,fimal sample consists of 88 banks and 465
BHC-year observations from 16 countries. Becausealaifd availability for country-level
variables, Corgov and Bsstal) we use 446 bank-year observations in models whee
dependent variable i$ier 1 Ratioand 287 bank-year observations in models where the

dependent variable &-score

3.2. The dependent variable - measuring bank solvey and risk of default

Existing literature identify different proxies fdsank riskiness. For example, the
fraction of non-performing or impaired loans isesftused as a measure of bank riskiness
(Podpiera, 2004; Shehzad et al., 2010) and/or ditdtor of asset quality (Cihack et al.,
2010). However, Demirguc-Kunt and Detragiache (20sfygest that in different countries
the accounting reporting rules vary to a large mixt@aking it difficult to compare non-
performing loans (NPL) in cross-country study. tldiéion, this indicator is mainly associated
with bank credit risk and does not take into actather important factors such as market

risk, operational risk, and the level of a bankapital. For example, NPL is not an
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appropriate indicator of BHC riskiness whose sgi@® are oriented more towards other
businesses than traditional lending.

Measures based on capital market valuations sudtoak return volatility are also
commonly used to reflect bank riskiness (Andersofrr&ser, 2000; Demsetz et al., 1997;
Ellul et al., 2010). Nevertheless, from a risk pahview, these measures tend to reflect too
much the financial market conditions and not thecHx risk associated to a bank.

Finally, the measures used by regulatory bodiesss®ss capital adequacy like Tier 1,
Tier 2, Tier 3, and Overall Capital ratios are thied type of proxies to reflect bank riskiness
(Rime, 2001; Shehzad et al., 2010; Stolz & Wedo@d 1). These proxies proposed by the
Bank for International Settlement (BIS) and commonthe associated countries combine
BHC risk taking with the safeguard measures, ileval of capital to absorb potential losses.

Based on these arguments, we decided toTuee 1 ratio as a measure of bank
solvency. To control that our results are not ieflced by the proxy selection, we selected
also Z-scoreas an alternative measure (Demirgic-Kunt et &11,02 lannotta et al., 2007;
Laeven et al., 2009%-scoreis often called as “a distance to insolvency” (Bat al., 1998;
Roy, 1952). It is defined as the average returrassets plus equity/assets divided by the
standard deviation of the return on assets ovepdhnied [t-7 to t]. To overcome the problem
of a high skewness &-score we use its natural logarithm as applied by Laemeth Levine

(2009).

3.3. Measuring the intensity of internal risk contiol use

Bank board of directors takes an ultimate respadlitgitbor the whole process of risk
management (Dickinson, 2001). The Chief Risk Offig@RO), as the head of this function,
must report directly to the board of directors, retbough in most BHC, he is formally

accountable to the CEO. Liebenberg and Hoyt (2803Jying a sample of industrial firms
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found that it is rather the intention of firm ddialders to appoint CRO with the purpose to
reduce the information asymmetry about firm ridksbanks, where the equity part seldom
accounts for 5% of total assets this argument npgegent a greater interest.

According to Basel Committee on Banking Supervig@d10a), banks should have a)
a risk management function including a chief rigkicer, a compliance function and an
internal audit function, each with sufficient autityg stature, independence, resources and
access to the board; b) risks should be identihisdessed and monitored on an ongoing firm-
wide and individual entity basis; c) an effectiveernal controls system which should be in
place; d) the sophistication of a bank’s risk mamagnt, compliance and internal control
infrastructures should keep pace with any changés tisk profile (including its growth) and
to the external risk landscape; and e) effectigk management requires frank and timely
internal communication within the bank about riskth across the organization and through
reporting to the board and senior management.

Two fundamental elements of the bank corporate m@aree play a special role in the
risk management process. First, the board of direcoften represented by a risk committee,
should set the overall bank risk strategy and psicSecond, to implement risk management
principles set by the board, bank directors shdeldgate these responsibilities to a particular
executive. This executive is commonly referreddalee Chief Risk Officer (CRO).

To estimate the intensity of internal risk contrate, we first explored a short sample
of bank risk management and corporate governanpertee This preliminary research
revealed that the risk management function is gtpjicexercised at the following levels of
BHC: 1) shareholders level, represented by the cboérdirectors, 2) senior management
level, and 3) operational level, represented bk msanagement day-to-day functions

exercised within different departments of a barfkthe first two mainly relate to risk
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management governance, the third one reflects riygoritance of the risk management

activities in the bank daily business.

The example of Credit Suisse Group 2010 Risk Mamage Report presented in Table

1 illustrates these different levels.

...0Our risk management organization reflects theesfic nature of the
various risks in order to ensure that risks are mged within limits set in a
transparent and timely manner. At the level of Board, this includes the following
responsibilities:

- Group/Bank Board: responsible to shareholders fog strategic
direction, supervision and control of the Group afiod defining our overall
tolerance for risk;

- Risk Committee: responsible for assisting the Boardulfilling
their oversight responsibilities by providing gumd® regarding risk
governance and the development of the risk prad capital adequacy,
including the regular review of major risk expossirand the approval of
overall risk limits;

Risk management function reports to the CRO, whalspendent of the
business and is a member of the Executive Board.

We use an economic capital limit structure to managerall risk taking. The
overall risk limits for the Group are set by theaBo and its Risk Committee and are
binding. Any excess of these limits will resultimmediate notification to the
Chairman of the Board’'s Risk Committee and the GEQ@he Group, and written
notification to the full Board at its next meetirkpllowing notification, the CRO can

approve positions that exceed the Board limits lmoy more than an approved
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percentage with any such approval being reporteth&full Board...” (Credit Suisse

Group 2010 Annual report, p. 120).

Table 1

Credit Suisse Group key risk management bodies ancbmmittees
Group level
Board of Directors / Risk Committee
Executive Committee / Chief Risk Officer
Capital Allocation & Risk Management Committee (OAR)

ALM / Capital / Funding /
Liquidity Position Risks OpRisk / LCD / BCM
Credit Portfolio &
Risk Processes & Standards  Provisions Review Reputational Risk &
Committee Committee Sustainability Committee
Division level
Private Banking Investment Banking Asset Managgme
Risk Management
Risk Management Committee Committee Risk Management Committeg

Source: Credit Suisse Annual Report 2010, Risk mament section, p. 120.

The main problem we faced in the data collectiorthenuse of internal risk controls is
the multiplicity of definitions that BHCs use ineiin reports. On that matter, there is no
common standard for risk management reporting. Nlegkess, we identified three internal
risk controls that prevail within banks. Based d&em, we constructed our internal risk
control index (IRCI) reflecting the sum of threenaimy variables — risk committee, chief risk
officer and economic capital VaR model. Risk Contegitvariable takes the value of 1 if the
BHC board of directors has appointed an independggnimanagement committee meeting at
least once a year. BHCs use different names fdr board committee, but prevailing names
are: a) risk committee, b) risk and capital comeeithnd c) credit and market risks committee.
The Chief Risk Officewvariable takes the value 1 if the BHC reports thatrisk management
function is headed by a Chief Risk Officer membg&th® executive boardlhe Economic
Capital VaR Modelvariable takes the value of 1 if BHC reports the o$ internal risk-
sensitive measurement models to calibrate its pateioss exposures. The output of such

models is often called — economic capital. Elizaddel Repullo (2007) define economic
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capital as follow: the capital level that bank shareholders would d®im absence of capital
regulatiori (p.1). Some BHCs disclose in their reports the a$ internal risk-sensitive
models, but do not clearly disclose techniques #qgyly. In this case, we check if the BHC
had adopted advanced risk-measurement approackdes Basel Il New Capital Accord in

2008 (or other year of a first reporting).

3.4. Ownership concentration, business strategy, dmational bank regulations

A large variety of measures has been used for bamiership structure. For example,
Barth et al. (2001) classify banks as widely hélthey do not have shareholders with 10%
and more voting rights while Laeven and Levine @00se a cutoff of 20% of direct and
indirect shareholdings to define a large shareholBellowing Shehzad et al. (2010) and
Caprio et al. (2007), we measure ownership conagoir with a dummy variabld_érgeshd
that equals 1 if the BHC has at least one owndr diitect shareholdings higher than 10% and
0 otherwise.

To estimate if the BHC pursues an aggressive bssiagategy, we use two variables
expressing the growth in total assets and secaritieestmentsStrart_1is defined as the
growth of BHC assets compared to previous year enfitat 2 is the growth of BHC
securities investments including items such asistrey securities, federal agency securities,
state and municipal securities, trading accounurgées, securities purchased under resale
agreements, mortgage backed securities, federatsfurother securities, and other
investments.

To test our hypothesis that bank regulations madete relationship between internal
risk controls and bank solvency we use two measpiregosed by Barth et al. (2001). The
variableCstring is an index of regulatory oversight of BHC capifghis index is based on

following questions: 1) Is the minimum capital assgio requirement risk weighted in line
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with Basel guidelines? 2) Does the minimum ratioyvas a function of market risk? 3) Are
market values of loan losses not realized in acmogibooks deducted from capital? 4) Are
unrealized losses in securities portfolios dedutt@dAre unrealized foreign exchange losses
deducted? 6) What fraction of revaluation gainsllswed as part of capital? 7) Are the
sources of funds to be used as capital verifiethbyregulatory or supervisory authorities? 8)
Can the initial disbursement or subsequent injastiaf capital be done with assets other than
cash or government securities? 9) Can the initisbudsement of capital be done with
borrowed funds? The variabRestrictis an index of regulatory restrictions on BHC waitigs.

It concerns regulatory impediment to banks engaged) securities market activities, 2)

insurance activities, 3) real estate activitiesl 4hownership of nonfinancial firms.

3.5. Control variables

In our study we use two sets of control variablEke first set includes variables
controlling for different factors specific to theH& characteristics and is made of Tobin’s Q
(Tobin), equity to asset€quity), revenue to assetR€venug loan to assetd ¢an), deposits
to assetsieposi), the natural logarithm of asseiZg, and one dummy variable indicating
if prudential ratios are reported under Basel IWNeapital Accord Base).

The second set of variables controls for countrgratteristics and consists of a
variable for the corporate governance developm€ntgoy) and a variable for the national
banking system stabilityBgstal) (The Financial Development Report, 201Gprgovis an
index measuring the efficiency of country corporgg&ernance standards. It is based on the
following items: 1) extent of incentive-based comgetion, 2) efficacy of corporate boards,
3) reliance on professional management, 4) willegpto delegate, 5) strength of auditing
and reporting standards, 6) ethical behaviour aindj and 7) protection of minority

shareholders’ interestBsstabis an index measuring the national banking systehility. It
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is based on the following items: 1) frequency ailbag crises, 2) financial strength indicator,
3) measures of real estate bubbles, 4) finangie$stmeasures, 5) Tier 1 capital ratio, and 6)

output loss during banking crisis. All variables @escribed in Table 2.

3.6. Empirical models

To test our hypotheses we built the following basxlel:

Solvency =  fo+ p1* IRClit + f2*Largesha + p3*Strat_1it + f4*Strat_2it +
ps*Cstringit + fe*Restrict + Y| fx*Xit + Y. fy*Yit + €it

where subscripts i denotes individual BHC (i = 1,2334), t time period (t = 2004,...,
2010) while X is a set of BHC-level control variebland Y is a set of variables controlling
for country characteristics. To control for potahtself-selection bias we apply Heckman
two-step correction models. The first stage of ¢hewdels is used to predict the likelihood
that a BHC will disclose characteristics of itseimtal risk controls. We attributed 0 to BHC-
Year observations for which we were not able tdecolinformation on IRCI and 1 for those
for which the information was available. Indeperdeariables for this first-stage estimation
were chosen by applying stepwise procedure of sefeonly for variables that significantly
impact this choice at usual levels: market-to-bwakie, equity to assets ratiBduity), loans
to assets ratioLpan), deposit to assets rati@D€posi), the natural logarithm of total assets
(Size), the index of corporate governan€ergoy), and the index of banking system stability

(Bsstab.
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4. Descriptive statistics

Table 3 provides descriptive statistics for the lghsample. On averagBer 1 ratio
amounts to 10.3%, and 3.002 for tAescore Regarding this latter variable it means that
profits would have to fall by 20 times their stardl@eviation to outstand BHC equity. The
index of internal risk controlsIRCI) amounts on average to 1.6. In terms of ownership
concentration, 58% of our BHC have a large shadsrolith shareholdings greater than
10%. Table 4 provides descriptive statistics onkbaclassified by countries. Banks from
Switzerland also exhibit an outstanding averag€ief 1 ratio (14.4%). It is important to note
that for the whole sample and in each country tregageTier 1ratio is higher than the level
required by regulatory bodies. Banks from Germamance, and Belgium have the lowest
ratios of common equity to asseBq(ity) with 2.7%, 3.1% and 3.5% respectively, but the
level of IRCI is above the average of the sampescore does not vary much across
countries. Asian countries show the highest valwék Singapore (3.698), Hong Kong
(3.600), and Japan (3.360). The internal risk @dstindex [RCI) of Saudi Arabia is one of
the weakestIRCI = 0.324) despite the highest average rdiegr 1 (15.6%). However, it is

worth noting the amount of equity buffer that Arabanks holdEquity = 12.3%).

76



Table 2

Definitions of variables

Tier 1 Ratio Tier 1 ratio as reported at the end ofporting year

Z-Score

Largeshd

Strat_1

Strat_2

Tobin

Equity
Revenue
Loan
Deposit
Size
Basel

Cstring

Restrict

Corgov

Bsstab

Natural logarithm of Z-score computed adcwy to the formula (ROA+CAR)/ STDV (ROA)
using data over 1998-2010. 7 years historical dat¢al to compute Z-score for each BHC-Year
observations. For example, to compute Z-scorerier®HC observation in 2007 we use data on
ROA over 2001-2007.

Dummy variable that takes 1 if there ie@a$t one owner with shareholdings greater th&a 10
and 0 otherwise.

BHC total assets growth comparing to previgear ((Asset$ Assets;) — 1).

BHC investments growth comparing to previgear ((Investmentsinvestments) — 1).
Investment includes: treasury securities, fedegahay securities, state and municipal securities,
trading account securities, securities purchaseémuresale agreements, mortgage backed
securities, federal funds, other securities, ahéranvestments.

Tobin’s Q that equals to Market value of eégpilus the Book value of liabilities divided byeth
Book value of assets.

BHC total common equity.

BHC revenue (interest income plus nondsténcome) divided by total assets.

Total loans divided by total assets.

Total deposits divided by total assets.

Natural logarithm of BHC total assets.

Dummy variable that takes 1 if Tier 1 Rasioaported under Basel Il New Capital Accord.

Index of regulatory oversight of BHC capifehis index is based on following questions: 4) |
the minimum capital asset ratio requirement risigivieed in line with Basel guidelines? 2) Does
the minimum ratio vary as a function of market &l Are market values of loan losses not
realized in accounting books deducted from cap#al®re unrealized losses in securities
portfolios deducted? 5) Are unrealized foreign exale losses deducted? 6) What fraction of
revaluation gains is allowed as part of capitalArd the sources of funds to be used as capital
verified by the regulatory or supervisory authes 8) Can the initial disbursement or
subsequent injections of capital be done with agsiiser than cash or government securities? 9)
Can the initial disbursement of capital be dondnwivrrowed funds?

Index of regulatory restrictions on thé\aties. It concerns regulatory impediment to bsink
engaging in: 1) securities market activities, Zuirance activities, 3) real estate activities, 4nd
ownership of nonfinancial firms.

Index measuring the efficiency of countryparate governance standards. It is formed from
following measures: 1) extent of incentive-basexhgensation, 2) efficacy of corporate boards,
3) reliance on professional management, 4) willegmto delegate, 5) strength of auditing and
reporting standards, 6) ethical behaviour of firensl 7) protection of minority shareholders’
interests.

Index measuring the national banking systetrility. It is formed from the following measures

1) frequency of banking crises, 2) financial sttérigdicator, 3) measures of real estate bubbles,
4) financial stress measures, 5) Tier 1 capitéd rand 6) output loss during banking crisis.
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Table 3

Variables definitions

Nb of obs. Mean S.D.  MinimumMaximum  Median
Tier 1 ratio 465 0.103 0.038 0.039 0.340 0.094
Z-score 299 3.002 0.711 -0.631 4,730 3.045
IRCI 465 1.589 1.128 0.000 3.000 2.000
Largeshd 465 0.583 0.494 0.000 1.000 1.000
Strat_1 465 0.119 0.208 -0.336 1.954 0.083
Strat_2 465 0.220 0.583 -0.994 9.003 0.145
Cstring 446 4.265 1.379 1.000 6.000 4.000
Restrict 446 2.058 0.619 1.250 3.250 2.000
Tobin 465 1.292 0.205 0.926 2.685 1.274
Equity 465 0.062 0.040 -0.043 0.411 0.055
Revenue 465 0.060 0.039 0.020 0.420 0.050
Loan 465 0.622 0.167 0.024 1.086 0.643
Deposit 465 0.523 0.200 0.011 0.904 0.508
Size 465 18.925 1.597 14.345 22.052 18.942
Basel 465 0.344 0.476 0.000 1.000 0.000
Corgov 465 5.084 0.654 3.600 6.100 5.300
Bsstab 465 4.853 0.901 3.300 6.400 5.100

From the internal risk controls point of view, BHEem South Africa, Australia, and
Canada are the most advanced with an index reachileyel of 2.714, 2.622 and 2.936
respectively. ThéRCI for European countries amounts to 1.713 and vavi#sn a range of
0.882 for Italy and 2.524 for France. The propartod traditional lending activitied_pan) is
more or less identical across countries. Only BHOGs France demonstrate relatively low
proportion of loans to total assets (36.6%). Depfasancing is more popular in Hong Kong
(Deposit= 80.7%) and JaparDéposit= 75.5%) in contrast to European countries which
mainly rely on long term borrowings to finance thieusiness activities (avera@epositin

European countries 38 % and averadgequity~ 4.65 %).
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Table 4

Average figures grouped per country

Tler_l Z- IRCI Strat 1 Strat 2 Tobin Equity Revenue Loan Deposit Size

Ratio score
Australia 0.082 3.018 2.622 0.189 0.366 1.230 0.062 0.080 0.719.565 18.688
Belgium 0.104 2.279 2.071 0.056 0.091 1.393 0.035 0.092 0.56D.385 20.150
Canada 0.1072.936 2.265 0.102 0.177 1.146 0.045 0.055 0.56D.693 18.956
France 0.0902.894 2.524 0.106 0.167 1.195 0.031 0.052 0.366.321 21.243
Germany 0.0961.472 1.962 0.065 0.168 1.492 0.027 0.049 0.520.278 19.275
Hong Kong 0.099 3.600 0.263 0.116 0.156 1.079 0.082 0.043 0.68@.807 17.151
India 0.091 2.114 1.250 0.250 0.277 1.280 0.077 0.108 0.568.575 18.044
Italy 0.074 3.351 0.882 0.120 0.199 1.379 0.073 0.062 0.69@.407 18.686
Japan 0.0923.360 1.156 0.340 0.102 1.085 0.039 0.026 0.61®.755 19.488
Saudi Arabia 0.1562.846 0.324 0.147 0.462 1.469 0.123 0.064 0.65D.733 17.014
Singapore 0.1243.698 1.810 0.114 0.186 1.129 0.090 0.040 0.568.592 18.639
South Africa 0.1352.550 2.714 0.210 0.148 1.310 0.108 0.155 0.69D.469 17.725
Spain 0.081 2.935 1.903 0.108 0.283 1.460 0.054 0.060 0.73@.416 19.222
Sweden 0.0842.690 1.880 0.088 0.135 1.455 0.042 0.043 0.699.321 19.557
Switzerland 0.1442.707 1.000 0.026 0.093 1.318 0.060 0.043 0.6040.498 18.372
United Kingdom  0.1053.277 1.486 0.250 0.356 1.264 0.050 0.055 0.529.413 20.434
Nb of Obs. 465 299 465 465 465 465 465 465 465 465 465

Table 5 presents the pair-wise correlation matariablesIRCI, Strat_1, Strat 2,
Tobin, Equity, Revenue, Loan, Depoaitd Sizeare mean-centered. Correlation coefficients
between our variables of intereRCI, Largeshd, Strat_1, Strat 2, Cstring, Res}ra not

present special risk of multicollinearity.

5. Regression results

The first set of empirical analyses investigates ithpact of internal risk controls on
bank solvency and risk of default. We report theuls of our regressions in Table 6. To
ensure a rigorous evaluation, we conduct variosts té-irst, we test Hypothesis 1 with two
dependent variables, our base varidhtr 1 ratio andZ-scoreas an alternative variable. We
apply Heckman two-step model to adjust for potémiablems of sample self-selection bias.
We control for BHC and year fixed effects. All méslare well-fitted with R-squared values

ranging from 0.845 to 0.918.
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In model 6-1 and 6-2 we regre$gerl ratio against our company-level and country-
level independent variables. The coefficientdR€I are significant at 1% levep£0.00533,
p<0.01). A one standard deviation changéR({| is associated with a changeTirer 1 ratio
of 0.7%. These results are consistent with Hypashksand in line with findings of Ellul and
Yerramilli (2010). Strong internal risk controlseaeffective in lowering risk in banking
institutions. As reported in models 6-3 and 6-4, r@sults are similar whefrscoreis used as
the dependent variable for bank solvency and riskefault. The coefficients ofRCI are
positive and significant30.13311, p<0.05).

Regarding the coefficients of our control variabliéss worth to note some interesting
elements. Coefficients dfobinare positive and significant in all models sugigesthat high
BHC franchise value has a positive impact of baviiesrcy and risk of default. This result is
consistent with previous findings that bank frasehwvalue is a significant force in mitigating
risk taking (Keeley, 1990). The coefficientsEduity are positive and significant as expected
since common equity is a large part of Tier 1 @mnd is used directly in Z-score formula.
The deposit financing of BHMEeposi} has also the predicted sign and impacts posytioel
BHC solvency and risk of default. Higher percentageleposit financing induces banks to
practice low-risk activities and consequently threrall bank solvency is higher.

Our second set of empirical analyses investigdtesrtoderating effects of ownership
concentration, growth strategies, and banking eggrs on the relation between internal risk
controls and BHC solvency and risk of default (Hy@ses 2a, 2b and 2c). We report our
results in Table 7. We enter each interaction teeparately to reduce multicollinearity. Like
before, we include variables controlling for BHCdarountry characteristics and adjust for
BHC and Year fixed effects. In models 7-6 to 7-16 apply Heckman two-step sample
selection bias correction. Our findings are in limgh our hypotheses. In Model 7-1, the

relation betweetRCl andTier 1ratio is positively moderated by the ownershipaantration
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(B =0.00517, p<0.05). It confirms that the presenta darge shareholder strengthens the
impact of internal risk controls on bank solvenayaisk of default (Hypothesis 2a). The
coefficients of the two interaction terriR8CI*Strat_1andIRCI*Strat_2in models 7-2 and 7-

3 are negative and statistically significant at @& -0.00007, p<0.053 = -0.00253, p<0.05)
and support the hypothesis that high growth streseignpact negatively the effectiveness of
BHC internal risk controls (Hypothesis 2b). It egfts that changes in bank size and structure
of assets bring new challenges to risk managenysteras. With Model 7-4, we examine the
impact of supervisory oversight on the relationwasin internal risk controls and bank
solvency. As predicted, the coefficient ©@§tring has a positive and significant effect at 1%
level (3 =0.00315, p<0.01) suggesting that high levelsegjutatory requirements for bank
capital (in size and quality) strengthen the effertess of BHC internal risk controls
(Hypothesis 2c).

However, our second measure of regulatory requingsnestrict enters negatively in
the relation betweerRCI and BHC solvencyp(=-0.00639, p<0.01), meaning that in highly
restricted regulatory environments, the impactndérinal risk controls on bank solvency and
risk of default is lower. These results are unetget@nd might reflect that in environments
where banking activities are restricted and sepdrahe impact of voluntary internal risk
controls is reduced to a large extent. In modeB t6- 7-10, the results of our two-step

Heckman regressions are consistent with resul®L& regressions.
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Table 6

BHC solvency and internal risk controls

This table reports results of the multivariate gsialwhere the dependent variables measure bavéneyl Tier 1
RatioandZ-scorg. In OLS models, 6-1 and 6-3, we regress our dégervariables on the index measuring the
strength of bank internal risk controlRCI). Models 6-2 and 6-4 report results of the twgdteckman analysis.

Heckman two-

Heckman two-

OLS step OLS step
(6-1) (6-2) (6-3) (6-4)
Tier 1 Ratio Tier 1 Ratio Z-score Z-score
IRCI (+) 0.005*** 0.005*** 0.133** 0.152**
(0.001) (0.001) (0.062) (0.055)
Largeshd -0.004 -0.005* -0.261** -0.203*
(0.003) (0.003) (0.127) (0.113)
Strat 1 0.001 0.001 0.001 0.001
(0.001) (0.001) (0.001) (0.001)
Strat 2 -0.003*** -0.003*** 0.139* 0.134*
(0.001) (0.001) (0.081) (0.071)
Cstring 0.004* -0.004 -0.401** 0.503**
(0.002) (0.006) (0.184) (0.215)
Restrict -0.001 0.016 0.213 0.475
(0.011) (0.013) (0.489) (0.442)
Tobin 0.067*** 0.067*** 1.904*** 1.720%**
(0.008) (0.008) (0.583) (0.517)
Equity 0.552%** 0.556*** 12.865*** 11.576***
(0.063) (0.057) (2.583) (2.293)
Revenue -0.048 -0.038 (3.791)* (4.851)**
(0.065) (0.059) (2.095) (2.159)
Loan -0.079%*=* -0.075%*** -1.008 -0.989*
(0.011) (0.010) (0.624) (0.578)
Deposit 0.053*** 0.060*** 2.960*** 2.928***
(0.018) (0.018) (0.758) (0.697)
Size -0.019*** -0.019*** -0.158 -0.149
(0.004) (0.004) (0.152) (0.136)
Basel 0.004 0.002 -0.173 -0.251**
(0.003) (0.003) (0.133) (0.123)
Corgov 0.014* -0.003 -0.671* 0.231
(0.009) (0.007) (0.374) (0.235)
Bsstab -0.015* 0.005 -0.533 -0.271
(0.008) (0.011) (0.340) (0.353)
BHC fixed effects yes yes yes yes
Year fixed effects yes yes yes yes
Constant 0.121 0.094 9.472%* 1.299
(0.096) (0.059) (3.330) (2.404)
Mills Lambda 0.002 -0.070
(0.003) (0.098)
Wald chi2 4486.961*** 1388.960***
0.000 0.000
Observations 446 459 287 303
R-squared 0.918 0.845

Standard errors in parenthese; *** p<0.01, ** p<).0p<0.1
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6. Robustness tests

Additionally, we performed several robustness tests validate, the construction of
our Internal Risk Controls IndexRCI) made of three categorical variables - risk corteait
chief risk officer (CRO), and use of economic capW¥aR model - we split our IRCI into
three parts and regressed Tier 1 ratio and Z-soonreach of them. Our results remained
significant for risk committee and economic capit#R Model at 1% and 5% levels
respectively.

We also used some alternate measures to checkabuiity of our results. For the
measurement of ownership concentratibargeshd, we applied the thresholds of 20% and
50% instead of 10% (Laeven et al., 2009; Shehzadl.,e2010). We also used an alternative
measure and regress our dependent variables goetbentage owned by the largest BHC
shareholder instead of the presence of a largesblaer. For our growth strategy measures,
we replaced growth of assets by growth of revetuall these different cases, our results
remained similar to our original results.

Concerning our moderator variables we executeddhewing tests. We included in
each corresponding model the quadratic termdR@fl, Largeshd, Strat_1, Strat 2, Cstring
and Restrictto test for nonlinearity concerns. All these teremgered non-significantly and
confirmed the robustness of our moderation effects.

Finally, we replaced our dependent variable Tigatlo by the Tier 1 capital buffer
(Stolz et al., 2011) computed as a difference betwactual BHC Tier 1 ratio and the
minimum level required by national regulators. Bignificance and signs of our variables of

interest in all models did not change.
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Table 7

BHC risk, ownership structure, bank strategies, reglation, and internal risk controls

This table reports results of the multivariate asiglyhere the dependent variable measures bangrsyi¢Tier 1 Ratio). In OLS models, 7-1to 7-5, we
regress our dependent variable on the index mewmgtive strength of bank internal risk controls (IRi@tercepted with moderation and complimentary

factors (Largeshd, Strat 1, Strat_2, Cstring, aestifitt). Models 7-6 to 7-10 report results of thve-step Heckman analysis.

oLs oLS oLS oLs oLS Heckman Heckman Heckman Heckman Heckman two-
two-step  two-step two-step  two-step step
7-1 7-2 7-3 7-4 7-5 7-6 7-7 7-8 7-9 7-10
Tier 1 Tier 1 Tier 1 Tier 1 Tier 1 Tier 1 Tier 1 Tier 1 Tier 1
Ratio Ratio Ratio Ratio Ratio Ratio Ratio Ratio Ratio Tier 1 Ratio
IRCI (+) 0.003 0.005*+* 0.005**+ -0.008*  0.018*** 0.003 0.8+ 0.005*+* -0.009** 0.0184%*
(0.002) (0.002) (0.002) (0.004) (0.004 (0.002) 0g2) (0.002) (0.004) (0.004)
Largeshd -0.007** -0.004 -0.004 -0.007** -0.005 -0.008** ans* -0.005* -0.008*** -0.006**
(0.003) (0.003) (0.003) (0.003) (0.003 (0.003) 0Q®) (0.003) (0.003) (0.003)
Strat 1 0.001 0.001* 0.001* 0.001 0.001 0.001 0.001* 0.001* 0.001 0.001*
(0.000) (0.000) (0.000) (0.000) (0.000 (0.000) oqm) (0.000) (0.000) (0.000)
Strat_2 -0.003**  -0.004*** -0.006%** -0.003**  -0.003** | -0.003*** -0.004*+* -0.006*+* -0.003*+* -0.003*+*
(0.001) (0.001) (0.002) (0.001) (0.001, (0.001) 01) (0.002) (0.001) (0.001)
Cstring 0.005** 0.005** 0.005** 0.002 0.003 -0.003 -0.003 0.003 -0.010 -0.001
(0.002) (0.002) (0.002) (0.002) (0.002 (0.007) 0QT) (0.007) (0.007) (0.007)
Restrict 0.006 0.001 0.001 -0.005 -0.009 0.023* 0.016 0.014  0.021 0.008
(0.011) (0.011) (0.011) (0.011) (0.011, (0.013) o1®) (0.013) (0.013) (0.013)
Tobin 0.067***  0.065** 0.069%** 0.068***  0.068*** 0.068*** 0.066*+* 0.069*+* 0.069*+* 0.068*+*
(0.009) (0.009) (0.009) (0.009) (0.009 (0.008) 0R) (0.008) (0.008) (0.008)
Equity 0.555%**  (,553%** 0.549%** 0.566**  0.574%* 0.559%** 0.558*+* 0.555%+* 0.567*+* 0.574%+*
(0.063) (0.063) (0.063) (0.062) (0.063 (0.057) 08T) (0.057) (0.056) (0.057)
Revenue -0.061 -0.032 -0.047 -0.064 -0.028 -0.049 -0.024 .036 -0.062 -0.019
(0.065) (0.066) (0.065) (0.065) (0.065 (0.060) 06m) (0.060) (0.059) (0.059)
Loan -0.078**  -0.081** -0.083**  -0.079%* -0.075*** | -0.074** -0.076%* -0.078%* -0.076%* -0.071%+*
(0.011) (0.012) (0.012) (0.011) (0.011, (0.0112) ota) (0.011) (0.0112) (0.011)
Deposit 0.049%**  0,054%** 0.054%** 0.061**  0.052%* 0.058*** 0.061*+* 0.061*+* 0.069*+* 0.058*+*
(0.019) (0.019) (0.019) (0.019) (0.019 (0.018) 01®) (0.018) (0.018) (0.017)
Size -0.018%*  -0.019*** -0.018**  -0.019*** -0.018*** | -0.019*** -0.020%** -0.019%* -0.019%* -0.019%+*
(0.005) (0.005) (0.005) (0.005) (0.005, (0.004) oqe) (0.004) (0.004) (0.004)
Basel 0.004 0.003 0.003 0.004 0.004 0.003 0.002 0.002 030.0 0.003
(0.003) (0.003) (0.003) (0.003) (0.003 (0.003) 0Q®) (0.003) (0.003) (0.003)
Corgov 0.016* 0.015* 0.015* 0.015* 0.014* 0.000 -0.002 002 -0.005 -0.004
(0.009) (0.009) (0.009) (0.008) (0.008 (0.007) 0QT) (0.007) (0.007) (0.007)
Bsstab -0.016** -0.014* -0.014* -0.016**  -0.013* 0.007 e 0.004 0.012 0.001
(0.008) (0.008) (0.008) (0.008) (0.008 (0.011) oqa) (0.011) (0.011) (0.011)
IRCI * Largeshd (+)  0.005** 0.004*
(0.003) (0.002)
IRCI * Strat_1 (-) -0.001** -0.001**
(0.000) (0.000)
IRCI * Strat_2 (-) -0.003** -0.002**
(0.001) (0.001)
IRCI * Cstring (+) 0.003*+* 0.003*+*
(0.001) (0.001)
IRCI * Restrict (+) -0.006*** -0.007*+*
(0.002) (0.002)
BHC FE yes yes yes yes yes Yes yes yes yes yes
Year FE yes yes yes yes yes Yes yes yes yes yes
Constant 0.100 0.110 0.100 0.150 0.135 0.053 0.097* 0.098* .080 0.132**
(0.096) (0.096) (0.096) (0.095) (0.095 (0.064) 08®) (0.059) (0.058) (0.059)
Mills Lambda 0.002 0.002 0.002 0.001 0.002
-0.003 -0.003 -0.003 -0.003 -0.003
Wald chi2 4521.88***  452258**  4526.19**  4622.02%** 483.93%*+
0.000 0.000 0.000 0.000 0.000
Observations 446 446 446 446 446 459 459 459 459 459
R-squared 0.919 0.919 0.919 0.921 0.920

Standard errors in parenthese; *** p<0.01, ** p<&).0p<0.1
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7. Discussion and conclusion

Previous research and actual problems in the finhrsector show a growing
importance of risk management systems for enterpigk taking and profitability. In this
paper, we investigate the impact of bank interis&l controls on bank solvency. We find that
more formal risk control mechanisms such as arggtif the risk committee within the board
of directors, an appointment of the chief risk agfi and an use of the sophisticated risk
measurement models such as VaR impact positivelZ Bblvency and reduce the risk of
default. This is consistent with theory suggestingt enterprise risk management systems
create value for a firm by ensuring that all materisks are assessed and managed. In
addition, from a contingency perspective, ownerstopcentration and strict oversight by
regulatory bodies over BHC capital moderates paditi the relation between internal risk
controls and BHC solvency. In contrast, bank grositategies and regulatory restrictions on
BHC activities influence negatively the importaratenternal risk control mechanisms.

These findings are relevant for banking regulatarsd practitioners. Banking
supervisory bodies need to understand how bankagearisks and how much attention is
paid to the risk management process by its corpgavernance bodies. The monitoring and
management of risks occur through a large set afham@sms whose interdependency and
effectiveness are not very well known. It appehat higher involvement and higher expertise
of internal (board of directors) and external (baegulator) supervisory bodies increase the
solvency of banks and reduce their risks of default

The following limitations of our study provide oppanities for future research in this
important area. First, our sample includes onlyliplyblisted banks. Second, BHCs in our
sample are from countries — members of Basel Cot@enin Banking Supervision and are
supposed to strictly comply with its guidelinesushbanks from other countries might apply

different approaches to measure and manage tl&s. rrhird, we use a global measure for
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BHC solvency, and additional tests should be cotedlwith alternative measures like profit
and cost efficiency to evaluate the impact of iméérrisk controls. Finally, additional
contingent factors could also moderate the relahgn between internal risk controls and
bank solvency.

Despite these limitations the paper deserves soprésnfor having contributed to an
enhanced understanding under which circumstandesnal risk controls are effective to

increase banks’ solvency and decrease risk of Hefau
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Essay 3:

The Impact of the Sophistication of Risk MeasuremenApproaches under
Basel Il on Bank Holding Companies Value
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1. Introduction

Banking system is a crucial element for the develept and stability of the world
economy (Caprio et al., 2007; Estrella, Park, &itiani, 2002). Kimball (2001) suggests
that the quality of bank risk management and memsent systems to determine and to
measure risk exposures as well as the level oftyetmiabsorb potential losses due to risk-
taking activities are fundamental factors to avbidhncial crises. A number of academic
studies investigate the behavior of financial mitbns under different external regulations
and constraints (Barth et al., 2004; Pasiourad.e@09; Shehzad et al., 2010). Some, in
particular, examine the efficiency of capital starttd to increase banks’ solvency and to
prevent a systemic crisis (Demirgiic-Kunt et al.1@0Podpiera, 2004). In addition, several
researches are dedicated to the question of howpwedential ratios predict bank riskiness
and overall stability of national financial sect¢Beltratti & Stulz, 2009; Cihack et al., 2010).
Our paper contributes to the literature on thecigficy of banking regulation by providing
empirical evidence on the predictive power of bankdential indicators. With a sample of
192 Bank Holding Companies-Year observations ctdttover the period from 2008 to
2010, we analyze under which circumstances theweghted capital ratios predict the value
of Bank-Holding Companies (BHC). We find a negatimeoderating effect of the
sophistication of bank risk measurement technicureshe relation between bank solvency
indicators and market valuation.

The remaining of this paper is organized as follo@section 2 presents the capital
regulation policies development. In section 3 wegcdss previous literature on the various
aspects of bank capital regulation and developnarking hypotheses. Section 4 introduces
our data, variables and methodology. In sectionv®,provide descriptive statistics about

sample. Sections 6 and 7 present our results aedss their robustness. Section 8 concludes.
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2. Capital regulation review

By 1985, almost all developed countries had adofadel Committee regulation
guidelines that place a higher emphasis on spewdital ratio calculations (Tarullo, 2008).
In 1988, the Basel Committee on Banking Supervi$ROBS) decided to introduce a capital
measurement system relying on risk-weighting ofeessommonly referred to as Basel
Capital Accord (Basel I). The baseline of this agmh was to weight each bank asset with
one of five risk categories, calculate the riskuatid value of each asset, and then add all
these amounts to produce a total amount of cristttweighted assets. This number is used as
a denominator to compute the risk-weighted capaibs (Tier 1 and Tier 2) which should be
at least 4% and 8% respectively. The numeratofTfer 1 ratio is composed from paid-up
share capital/common stock and disclosed resefeestier 2 ratio banks add the undisclosed
reserves, revaluation reserves, general loan-lagsesves, hybrid capital instruments, and
subordinated debts.

Following some amendments of Basel I, including ¢hapital requirements for market
risk, BCBS released in 2004 the Basel Il New Capitzord, formally called “International
Convergence of Capital Measurement and Capitaldatas: A Revised Framework” (BCBS,
2004a). Basel Il proposed several approaches tqutarthe value of their risk-weighted
assets for credit, market, and operational riskofding to the most sophisticated methods,
Internal Rating Based approach for credit risk (JR&81d Advanced Measurement Approach
for operational risk (AMA), banks should determitemselves the risk ratings to apply to
different classes of assets based on their owmatds of the loss occurrence probability and
its potential amounts. The benefits of the mosh&tjgated approaches under Basel Il (IRB
and AMA) are: 1) greater risk sensitivity of bardgsats, 2) reliability of risk models, 3) more
formalized and efficient risk management, and 4)epital decrease of required capital.

Despite of these advantages, risk sensitive apbesacf Basel 1l were criticized mainly for
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two reasons: 1) the procyclical effects of capiggjulation (Estrella, 2004; Pennacchi, 2005)
and 2) the competitive inequality between adopéerd non-adopters of most sophisticated
approaches (Berger & Bonaccorsi di Patti, 2006nikéay, 2006; Hakenes et al., 2011;
Repullo & Suarez, 2007). These critics became npoomounced with the 2008 financial

crisis. As a response, BCBS proposed a numbemaffisant changes of all three pillars of

Basel Il (BCBS, 2010a, 2010b). Paragraph 6 of theeBlll a global regulatory framework

for more resilient banks and banking systems ihiss the general lines of proposed
changes:

“To address the market failures revealed by thaisrithe Committee is
introducing a number of fundamental reforms to ithternational regulatory
framework. The reforms strengthen bank-level, mroprudential, regulation,
which will help raise the resilience of individuadnking institutions to periods
of stress. The reforms also have a macroprudeftials, addressing system-
wide risks that can build up across the bankingt@eas well as the
procyclical amplification of these risks over timeélearly these micro and
macroprudential approaches to supervision are irgkted, as greater
resilience at the individual bank level reduces thek of system-wide
shocks.”(p. 2)

Concerning Pillar 1 of Basel I, new standards psga the following amendments: a)
greater capital requirements for certain produgjsmnore strengthened capital requirements
for assets held in trading book, c) more strengttecapital treatment of liquidity, and d)
supervision of capital requirements over the cregile (Tarullo, 2008). Capital ratios in
their quantitative aspects were also a subject ighificant changes under Basel |Il.
Particularly, Tier 1 ratio is required to be atde&% of risk-weighted assets from which at
least 4.5% should be made of common equity. Moneameaw rules introduced two absolutely
new concepts: the capital conservation buffer &edcountercyclical buffer. The first one has

a general purpose to ensure that banks build upi@um capital outside periods of stress
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which can be drawn as losses incur, while the foret®uld be designed to ensure that
banking sector capital requirements take into actdle macro-financial environment in
which banks operate. The capital conservation bsteuld be 2.5% of risk-weighted assets
and comprised of common equity Tier 1. The countdical buffer ranges between 0 and
2.5% of risk-weighted assets and depends on theoeesmnomic situation of geographic
regions in which a bank operates. Additionally, Ba&sel Il regulation requires banks to

present a simple non-risk based leverage ratir€if illustrates these requirements.

Figure 1

Basel Il capital framework

Calibration of the capital framework

Calibration of the Capital Framework

Capital requirements and buffers (all numbers in percent)

Common Equity Tier 1 Capital Total Capital

Tier 1
Minimum 45 6.0 30
Conservation buffer 25
Minimum plus 7.0 85 105
conservation buffer
Countercyclical buffer 0-25
range*

Source: Basel Ill: A global regulatory framework fmore resilient banks and banking systems, BIS020.
64.

3. Literature review and hypotheses development

The impact of a capital regulation on bank behawi@s a subject of numerous

academic studies (Barth et al., 2008; Stolz et2@l1,1). The agency cost hypothesis suggests

95



that a high leverage or eventually a low capitaks$sets ratio reduces the agency costs of
shareholders and aligns their interests with tredsi'm managers (Danielsson et al., 2002;
Demsetz, Saidenberg, & Strahan, 1996). Traditioneéstment theory predicts that bank
shareholders have a direct interest to increas& leserage to maximize the bank value.
However, the relationship between the bank leverageé bank value is not monotonic
(Shrieves et al., 1992). When the leverage becaxeasssively high, its further increases will
lower bank value, because of higher expected absisancial distress or bankruptcy.
Reasons why regulators require banks to hold dagitaertain levels converge with
those of bank depositors and other debt holderseByng the minimum capital requirements,
regulators intend to: a) protect national econornaigainst the costs of financial distress, b)
reduce the information asymmetry between bank &lbéders and “uninsured” depositors,
and c) preserve a certain market discipline thatkeeed, because of different safety
measures taken by government such as deposit it&jrpayment guarantees, and access to
the different mark downs (Berger et al., 1995) haligh the impact of capital requirements
on bank behavior has been extensively studied @€eii & Levy, 2007; Kim & Santomero,
1988; Rime, 2001), results remain controversiat frese requirements efficient in shaping
bank risk-taking and reducing moral hazard probléoms to shareholder incentives to choose
excessively risky business strategies? While stnhgapital requirements are associated with
less non-performing loans (Barth et al., 2004) grehter cost efficiency (Pasiouras et al.,
2009), several studies suggest that they are rmistly linked with the stability of the
banking system (Barth et al., 2008; Gonzalez, 20l&jques et al. (1997) and Shrieves et al.
(1992) stress that risk-sensitive capital standamgsthe efficient tools to increase capital
ratios and to reduce an excessive risk-taking mroercial banks. In contrast, Rime (2001)
infers that regulatory pressures are positivelgtesl with bank level of capital, but have no

impact on its risk-taking strategies. Moregv&charya et al. (2011) evoke that banks during
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the time of 2007-2009 financial crisis increasegirtprudential capital, but this augmentation
was mainly due by the raise of debt-like hybrid itap while the common equity was
decreased by the distribution of dividends.

Several studies suggest that regulators togethtr seitting quantitative standards for
capital ratios and other requirements and resinstion bank activities should also consider
banks corporate governance aspects (Laeven @080, Shehzad et al., 2010). Particularly,
banks with concentrated shareholdings might redigrently to the existing regulation than
widely-held financial institutions. Jeitschko arelidg (2005) argue, that the relation between
bank risk-taking and bank value is influenced by ithcentives of three agents — the deposit
insurer, the shareholder, and the manager. Theedegt which the bank capitalization
impacts its risk-taking behavior depends upon whictuence prevail in setting bank
business strategies. Contrarily to the conventipoait of view, a bank in which management

interests prevail may practice higher risk straegis bank capitalization increases.

3.1. Risk-weighted capital ratios under Basel Il ad BHC market value

According to regulators, risk-weighted capital @atishould reveal a current state of
bank solvency. So far, academic research has peddgsome empirical evidence on a
predictive power of bank capital ratios. Kim anch®mero (1988) suggest that risk-related
capital regulation standards are an effective togbredicting bank default risk. Avery and
Berger (1991) infer that banks with higher ratibsisk-weighted assets to un-weighted assets
(higher risk-taking) have poorer predicted perfomce Berger (1995) found that bank
capital-asset ratio (CAR) and return on equity (RCHe positively related, and this
relationship is statistically and economically sigant. Fare et al. (2004) show, that risk-
based capital standards have a significant impadiamk business efficiency by optimizing

the mix of outputs and inputs (allocative efficighcEstrella et al. (2002) angihak et al.
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(2010) found that capital ratios (Tier 1 ratio, dloCapital ratio, Leverage ratio) can be used
as good predictors for banking crisis. Studying i@k performance during recent 2007-
2009 financial crisis, Beltratti and Stulz (2009uhd that banks with higher Tier 1 ratio
exhibited a better performance, while Ellul and réerilli (2010) did not find a strong
relationship between stock returns and the lev@lief 1 capital.

If the relation between bank performance and chates is not robustly confirmed by
existing empirical results, the BHC value — thespré value of the potential future profits,
might be stronger related to bank solvency. Demsetal. (1996) found that banks with
higher market value have higher common equity ehpitd lower asset risk than banks with
a lower franchise value. Barrios and Blanco (208@)lying a sample of Spanish banks, infer
that there exists an optimal level of bank capitiaich maximizes the market value of a bank.
However, if the optimal capital ratio goes belovegally required level, the bank should hold
an excess of equity and operate with an inefficiie@incial structure.

As pointed out in Section 2, capital ratios undes® regulation (Tier 1, Tier 2, and
Total Capital Ratio) could be determined accordingdifferent approaches. Advanced
approaches such as IRB for credit risks and AMAofeerational risks are based on BHC own
estimates of probabilities that losses occur anair tipotential amounts. Scholars and
practitioners agree that the greater risk sensitin capital requirements is a major
advancement in banking regulation. Advanced appemallow banks to calibrate better
capital requirements to the actual risk of a paléicbank. Risk exposures are computed using
the financial information specific to particular BHassets and borrowers quality. Logically,
capital ratios determined under the advanced apbesa should give more accurate
information concerning bank solvency. Nevertheletbere are some critics related to
computation methodologies and disclosures that Hankvide. Herring (2005), among other

critical points of advanced approaches, suggeatstiie diversity of methods and rules given
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to banks under Internal Ratings Based approach)(iiRBkes capital ratios incomparable
across banks even if they properly disclose untgeylgata and methods. Moreover, in many
countries the supervisors are not ready to effelstionitor the application of advanced
approaches. Other problem comes from the intemmaity of banks. It is still difficult to
apply same monitoring rules for bank home and Bagervisors, especially if it concerns
BHC from emerging economies (Powell, 2004). Anothiablem is related to the Pillar 3 of
Basel I, market disclosures. This pillar is segrabademicians as the weakest and the least
developed (Barth et al., 2008; Tarullo, 2008). Tyodhe risk measurement disclosures are not
comparable across banks. Our work on data collectevealed that more advanced
approaches banks apply, higher is the divergencskmrmeasurement disclosures. According
to Danielsson et al. (2002), even if BHC have add@idvanced approaches, it does not have
any intention to disclose properly risk measurenmotedures and critical parameters. To
avoid completely the information sharing with reggols and other agents, banks might adopt
a dual risk measurement system: standardized agmedor regulatory purposes and risk-
sensitive for private ends. In contrast, capitdbsadetermined under standardized approaches
are more comprehensive for investors and deposii@&ompute these ratios, banks do not
have a choice of tools and apply the relativelyfiadimethodologies (Herring, 2005; Tarullo,
2008).

These arguments lead to the following testableiptieds. First, stronger capital ratios
should be associated with a higher BHC market véeeond, the sophistication of bank risk
measurement approaches under Basel Il will moderagatively the predictive power of
capital ratios, because of a high diversity of catapon methodologies applied by banks and

weak public disclosures.
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4. Data, variables and methodology

4.1. Sample and data

To test our hypotheses we use a sample of 183 ymankobservations for 66 Bank
Holding Companies including observations for 20809, and 2010. We built our sample
using BHC annual risk and corporate governance rtgp@s well as The Banker and
Worldscope databases. First, we chose BHC fromtopamembers of Basel Committee on
Banking Supervisioh Then, we excluded countries in which, Basel IlWN@apital Accord
had not been enforced before 2008 to avoid diso@pan BHC risk measurement
approaches. For the remaining countries, we esmaciata on BHC from The Banker
Database Top 1000 Rankings. To build a balanceglsaamd exclude an overweighting of
BHC from certain countries, we limited our sammeatmaximum of 10 publicly listed BHC
per country (Caprio et al., 2007; Laeven et alQ@0When a country had only one BHC, we
decided not to include it in the sample. For eamhkbyear observation we manually collected
data on the Basel Il risk measurement approacloes fhe risk management reportdten
called Basel Il Pillar 3 reports. Information on BHannual return on assets, risk-weighted
capital ratios, and non-performing loans was oleifrom the Banker database, while other
financial data was collected from the Worldscopé&blase. Data for country-level control

variables comes from the Financial Development Reg@il0 Executive Opinion Survey.

4.2. BHC franchise value measure
Stock price data from publicly traded BHC is onefef available resilient sources to

measure bank’s valuation by independent partiethi$nstudy we approximate the bank value

% The Committee's members come from Argentina, AliatrBelgium, Brazil, Canada, China, France, Genmatong Kong SAR, India,
Indonesia, ltaly, Japan, Korea, Luxembourg, Mexibe,Netherlands, Russia, Saudi Arabia, Singa8weth Africa, Spain, Sweden,
Switzerland, Turkey, the United Kingdom and thetediStates. Source: http://www.bis.org/bcbs/abtmut.h

100



by Tobin’s Q that is computed as the sum of bankketavalue of equity (MVE) and book
value of liabilities (BVL) divided by book value dfank assets (BVA) excluding goodwill:

MVE + BVL

Tobin's Q =
BVA - Goodwill

Tobin’s Q is the most popular proxy of bank mankate in academic research (Caprio

et al., 2007; Demsetz et al., 1996; Gonzélez, 2008)in’'s Q combines the market valuation
of the bank and the replacement value of bank'stiey assets and is a function of two
factors: 1) bank-specific variables which impaa thank future growth opportunities, and 2)
country-specific variables which represent the gesiey of the governmental safety net,
financial market development, banking industry neargtructure, and others (Allen & Rai,
1996). Jones et al. (2011) infer that banks wighar Tobin’s Q before the financial crisis of
2007-2008 experienced lower declines in equityrduthe time of the financial turbulence.
Thus, the informational significance of Tobin's @paars to persist even in times of

economic contractions.

4.3. BHC risk-weighted capital ratios

In this paper we use two risk-weighted capitalostiequired by Basel Il and reported
by BHCs: BIS Tier 1 Ratio and BIS Total Capital iRahereafter Tier 1 and Capital ratios.
Except national regulations of Canada, Hong Komgg&pore, and South Africa, the required
minimum levels of these ratios should be respelgti#® and 8% (Table 4). In the academic
literature the risk-weighted capital ratios are mhaiused to proxy bank soundness (Rime,
2001; Shehzad et al., 2010; Stolz et al., 2011punview, the risk-weighted capital ratios

have a considerable advantage over other proxidmik solvency, because they combine
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two complementary factors: BHC risk-taking strategpd the safeguard measures against

risk-taking activities, e.g. a level of capitaldbsorb potential losses.

4.4. Sophistication of risk measurement under Basél

To proxy the sophistication of BHC risk measuremapproaches for its risks we
constructed our internal indexBZ_scor¢ reflecting the magnitude of the adoption of
advanced approaches under Basel Il. This indeneisam of fractions of risk-weighted assets
(RWA) for credit, market, and operational risks g@uted under the advanced approaches to

total reported RWA:

RWA under IRB for Credit Risk RWA under VaR for Market Risk RWitder AMA for Operational Risk
B2_score = + +
Total RWA Total RWA Total RWA
According to Basel Il rules, the IRB itself mighte bof different degrees of

sophistication, e.g. Advanced Internal-Ratings Baspproach and Foundation Internal-
Ratings Based approach depending on the fact wh#thebank is able to produce its own
estimates of default exposures, loss if defaultuoed, and maturity of the exposure.
Unfortunately, only few BHC report such detailedomrmation, thus, we were not able to
collect the information on this level. The majority BHC in our sample applies different
approaches to quantify their risks for differenbsidiaries. Moreover, for different categories
of assets, banks often apply the mix of allowedrepghes. The example of UBS Group

illustrates the partial application of differentpapaches for credit risk exposures:

“...The standardized approach is generally appliederehit is not

possible to use the advanced IRB approach and/@revan exemption from
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the advanced IRB approach has been granted by FINNIKe standardized
approach requires banks to use risk assessmenpapae by External Credit
Assessment Institutions (ECAI) or Export Credit#mes to determine the risk
weightings applied to rated counterparties. We HEAI risk assessments

to determine the risk weightings for the follownlgsses of exposure:

— central governments and central banks,

— regional governments and local authorities,

— multilateral development banks,

— institutions,

— corporates.

We selected three FINMA-recognized external creafisessment
institutions for this purpose: Moody’s Investora\iee, Standard and Poor’s
Ratings Group and Fitch Group. The mapping of exdkratings to the
standardized approach risk weights is determine&IDMA and published on

its website...” (UBS Group 2010 Annual Report, p.)121

According to our sample, credit risk is the biggesit that BHCs face, and the ratio of
credit RWA to total RWA ranges from sixty to ninepercent. Thus, as an alternative
measure of risk measurement sophistication, weechasmple dummy variable indicating if
BHC has adopted the internal-ratings based appraadbast for a part of its credit RWA

(IRB).

* FINMA is Swiss Finanical Market Supervisory Autfipy note from authors

103



4.5. Control variables

In our study we use two sets of control variablEke first set includes variables
controlling for different factors specific to bankad is made of loan to assets ratiogn)
and the natural logarithm of asse&z@. The second set of variables controls for country
characteristics and consists of a variable forcthiporate governance standards development
(Governancg a variable for the national banking system éitgb(Stability), and a variable
for the national banking financial services develept Sophisti¢. All these variables are
taken from the Financial Development Report 201@dakive Opinion Survey (Bilodeau,
2010). Governanceis an index measuring the efficiency of countrypowate governance
standards. It is based on the following items: Xtg®t of incentive-based compensation, 2)
efficacy of corporate boards, 3) reliance on praifasal management, 4) willingness to
delegate, 5) strength of auditing and reportingddiads, 6) ethical behaviour of firms, and 7)
protection of minority shareholders’ interes&ability is an index measuring the national
banking system stability. It is based on the follayvitems: 1) frequency of banking crises, 2)
financial strength indicator, 3) measures of rashte bubbles, 4) financial stress measures, 5)
Tier 1 capital ratio, and 6) output loss during kiag crisis.Sophisticis an index measuring
the national banking financial services developmdntis formed from the following
components: 1) financial system size, 2) indexhef éfficiency of national financial system,

and 3) quality of financial information disclosurédl variables are described in Table 1.
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Table 1

Variables definitions

Tobin’s Q

Tier
BIS_Ratio

IRB

B2_Score

Loan
Size

Governance

Stability

Sophistic

Tobin’s Q that equals to Market value of equityspthe Book value of liabilities divided by
the Book value of assets.

Tier 1 ratio as reported at the end of repgrijear.
Total capital ratio as reported at the efreporting year (Tier 3 ratio).

Dummy variable that takes 1 if BHC adopted itternal Rating Based (IRB) approach for at
least a part of its credit risk-weighted assets.

Index of risk measurement approaches staqation under Basel Il. This index is the sum of
fractions of risk-weighted assets (RWA) for credigrket, and operational risks computed
under the advanced approaches to total reported RWA

Ratio of bank total loans to total assets.
Natural logarithm of BHC total assets.

Index measuring the efficiency of cquotrporate governance standards. It is formed from
following measures: 1) extent of incentive-baseghgensation, 2) efficacy of corporate
boards, 3) reliance on professional managementjligness to delegate, 5) strength of
auditing and reporting standards, 6) ethical behavwf firms, and 7) protection of minority
shareholders’ interests. This index is ranged betwleand 7. Higher values indicate a higher
development of corporate governance practicescouatry.

Index measuring the national banking sgsstability. It is formed from the following
components: 1) frequency of banking crises, 2)rfoma strength indicator, 3) measures of
real estate bubbles, 4) financial stress measby&Ser 1 capital ratio, and 6) output loss
during banking crisis. This index is ranged betwg&emd 7. Higher values indicate a higher
stability of a banking system.

Index measuring the national bankingrfaial services development. It is formed from the
following components: 1) financial system size nueas, 2) efficiency of national financial
systems measures, and 3) quality of financial mftdion disclosures. This index is ranged
between 1 and 7. Higher values indicate a highghistication of financial services in a
country.
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4.6. Empirical models

To test our hypotheses we built the following baselel:

Q = fo+ pr* BIS_Ratia (Tien) + fz* B2_Score (IRB))+ Y. fXit + Y. By*Yit + et

, Where subscripts i denotes individual BHC (i 2.1, 66), t time period (t = 2008,...,
2010) while X is a set of bank-level control vategand Y is a set of variables controlling
for country characteristics. As we work with longlinal, cross-country data, we controlled

for country and BHC fixed effects.

5. Descriptive statistics

Table 2 provides descriptive statistics for the gl@mOn averagelobin’s Q amounts
to 1.242 with a minimum of 0.926 and maximum of220Tier 1 and Capital ratios, on
average, are significantly higher than requiredimum levels and equal to 11.1% and 14.1%
respectively. No prudential ratio of bank-year alagons of our sample is below the
required level. The average B2_Scores lower than 0.5 with the highest value of 0.9866.
means that no financial institution of our sampikyfapplied the advanced approaches for its
risk exposures. The minimum level B2_Scoreis 0 meaning that several BHC apply only
standard approaches to determine their risk-wetgagsets. Particularly, no bank from India

and Saudi Arabia adopted advanced approaches.
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Table 2

Descriptive statistics and Skewness-Kurtosis test

Nb of Mean S.d. Min. Max Skewness  Kurtosis Skewness -

obs. Kurtosis Test
Tobin's Q 183 1.242 0.167 0.926 2.022 1.054 5.567 .00*®*
Tier 183 0.111 0.035 0.051 0.331 2.066 11.727 @100*
BIS_ Ratio 183 0.141 0.037 0.086 0.339 2.211 11.456 0.00***
IRB 183 0.678 0.469 0.000 1.000 -0.760 1.578 n.a.
B2_Score 183 0.454 0.356 0.000 0.966 -0.264 1.429 .00*®r
Loan 183 0.623 0.164 0.153 0.916 -0.620 3.095 0*00*
Size 183 19.088 1.651 14.959 21.960 -0.194 2.234  00*6:
Governance 183 4.994 0.721 3.600 6.100 -0.773 2.643 n.a.
Stability 183 4.928 0.910 3.300 6.400 -0.183 1.881 n.a.
Sophistic 183 4.584 0.620 3.100 5.400 -0.535 2.167 n.a.

In Table 3 we present the descriptive statisticscbyntries. The highest values of
Tobin’s Qis exhibited by banks from South Africa, Swedemd &pain (1.437, 1.426, and
1.412), while the Tobin’s Q of BHCs from Asian ctis is close to 1. Nevertheless, Asian
banks, except those from Hong Kong, show relativieiyh risk measurement sophistication.
According to our indexB2_Score the most sophisticated banks in risk measurernane
their headquarters in Germany (0.841), Sweden 9,7Belgium (0.734), and Australia
(0.731). Banking groups from South Africa exhibhiethighest values of prudential ratios
(Tier = 18.3%,BIS_Ratio= 22.1%). The lowest levels of capital ratios mgorted by BHCs
from Italy and Spain, which also exhibit the sofibaion of risk measurement below the
sample average.

The proportion of traditional lending activitieso@n) is more or less identical across
countries of our sample. Only BHCs from Germany &nahce demonstrate relatively low
proportion of loans to total assets (20.8% and @§.9The biggest BHCs in term of total
assets are from Germany and France, while the essbale from Saudi Arabia and South
Africa.

Variable,Governancejndicates that the highest corporate governaraedards are in

Sweden (6.1) and Canada (5.7) while the pooreghdtaly with its outstanding value of 3.6.
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The most stable banking systems are in Saudi Arghtibility = 6.4), Switzerland, Hong
Kong, and CanadaS(ability = 5.6). More risky environment is showed in Unit€thgdom
(3.3), India (3.5), Spain (3.8), and Sweden (3r@general, the banking financial services are
well developed in countries of our sample. Onlyidgnaind South Africa have remarkably low

values ofSophisticdndex, 3.1 and 3.7 correspondingly.

Table 3

Average figures grouped per country

Nb. Tobin's . . . o -

of Tier BIS_Ratio IRB B2_Score Loan Size GovernanceéStability Sophistic

Obs. Q
Australia 10 1.217 0.089 0.120 1.000 0.731 0.703 19.453 5.500 5.500 5.100
Belgium 6 1.362 0.116 0.141 1.000 0.734 0.619 20.238 5.100 4.500 4.900
Italy 3 1.328 0.075 0.099 0.000 0.000 0.649 17.718 3.600 5.100 4.100
Canada 18 1.139 0.117 0.146 0.722 0.601 0.544 19.208 5.700 5.600 4.800
France 7 1.186 0.098 0.123 1.000 0.568 0.369 21.464 4.900 4.600 4.100
Germany 3 1.181 0.117 0.134 1.000 0.841 0.208 21.660 5.400 4.200 4.300
Hong Kong 9 1.024 0.104 0.157 0.333 0.240 0.655 16.945 5.100 5.600 5.300
India 3 1.267 0.113 0.158 0.000 0.000 0.542 18.457 4.400 3.500 3.100
Italy 24 1.345 0.079 0.113 0.500 0.205 0.722 18.991 3.600 5.100 4.100
Japan 17 1.063 0.100 0.129 1.000 0.629 0.599 19.987 5.100 4.000 5.200

Saudi Arabia 18 1.210 0.138 0.160 0.000 0.000 0.715 17.128 5.000 6.400 3.500
Singapore 9 1.074 0.140 0.169 1.000 0.643 0.564 18.881 5.600 5.800 4.600
South Africa 7 1.437 0.183 0.221 0.571 0.418 0.683 17.283 5.300 5.200 3.700

Spain 16 1.412 0.088 0.116 0750 0.382 0.731 19.215 4.300 3.800  5.200
Sweden 11  1.426 0.098 0.139 1.000 0.799 0.660 19.741 6.100 3.900  4.800
Switzerland 12 1.286 0.142 0.161 0.583 0.482 0.607 18.679 5.400 5.600  4.500
United 10 1196 0.121 0.153 1.000 0.688 0.434 21.159 5.400 3.300  5.400
Kingdom

Total 183 1242 0111 0.141 0678 0454 0623 19.088 4.994 4.928 4584

Table 4 presents the pair-wise correlation mattiarrelation coefficients between our
variables of interest (B2_Score, IRB, BIS_Ratiod drier) do not present special risk of

multicollinearity.
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Table 4

Correlation among variables

Tobin Tier BIS Ratio IRB B2 _Score Loan Size  GovernanceStability

Tier 0.050
0.502

BIS_Ratio 0.187 0.811
0.011 0.000

IRB -0.138 -0.168  -0.143
0.062 0.023 0.053
B2 _Score -0.092 -0.087 -0.036 0.834
0.218 0.239 0.627 0.000
Loan 0.306 -0.035 -0.050 -0.445 -0.543
0.000 0.636 0.499 0.000 0.000
Size -0.045 -0.316  -0.257 0.724 0.703 -0.672
0.545 0.000 0.000 0.000 0.000 0.000
Governance -0.270 0.389 0.369 0.297 0.470 -0.278  0.107
0.000 0.000 0.000 0.000 0.000 0.000 0.151
Stability -0.195 0.290 0.227 -0.410 -0.316 0.184 -0.511 0.065
0.008 0.000 0.002 0.000 0.000 0.013 0.000 0.385
Sophistic -0.196 -0.248  -0.185 0.500 0.472 -0.113 0.351 0.307 -0.512
0.008 0.001 0.012 0.000 0.000 0.127 0.000 0.000 000.0

6. Regression results

The first part of our empirical analysis investegmthe impact of risk-weighted capital
ratios on BHC value measured by Tobin’s Q. We reftmse results in models 5-1 and 5-2 of
Table 5. To ensure a rigorous evaluation, we congeeral tests with alternative measures
of the bank solvency: Tier 1 Ratidiér) and Total Capital ratioB|S_Rati9g. Moreover, we
included in all these models the variables quainmiifythe sophistication of BHC risk
measurement approaches under BaseB2 Gcoreand IRB). Both models are well-fitted
with a high R-squared values (0.672, 0.761). THaegh values of R-squared are partially
explained by the fact that we control for countngl gear fixed effects.

The results confirm our prediction that higher ¢alpiatios are associated with higher

BHC market valuation. The coefficients of variablEer and BIS_Ratioare empirically
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significant at 1% level and positive. These findirege consistent with the evidence showed
by Estrella et al. (2002)Cihak et al. (2010), and Beltratti and Stulz (200Pgspite of
arguments that capital levels required by Baseakél not efficient from pure economic point
of view (Barrios et al., 2003), our empirical araasyshowed that BHC market capitalization
is a direct function of bank equity level and hghinstruments.

The interesting results were found for our variabieeasuring BHC risk measurement
sophisticationB2_ScoreandIRB). While the sophistication in credit risk measuestn(RB)
is negatively related to bank charter value, thesrall sophistication in measurement
(B2_Scorg is positive and significant at usual levels. Thauld mean that the advanced
approaches for market and operational risks arevetitvaluated by capital markets.

Regarding the coefficients of the unit-level cohtrariables, it is worth to note some
interesting findings. All coefficients dfoan are significant at 1% level implying that banks
focusing on traditional banking lending business lagtter valued by markets. Size seems to
be also positively and significantly related to bamarket valuation.

On the side of country-level, it is worth to nobet coefficients for our measure of the
strength of corporate governance standa@syernance are negative and significant
implying that BHC from countries with more advanasatporate governance practices are
poorer valuated by capital markets.

In our second set of models reported in Table &n{fb-3 to 5-6), we test whether the
sophistication of risk measurement approaches pexpby Basel I| has moderating effects
on the relation between risk-weighted capital satiand BHC value. To reduce the
multicollinearity problem, we enter each interaotierm separately. The main finding of this
analysis is that our second proposition is emgdlsicaonfirmed. The coefficients of all four
interaction terms are significant at 1% level aagtéhpredicted (negative) signs. Despite the

fact that coefficients of moderating variabl&RE andB2_Scorg alone exhibit different and
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significant signs, the negative moderation effemts observed for both our variables of
interest. The adoption of sophisticated, risk-deressimeasurement approaches decreases

significantly the predictive power of bank risk-whted capital ratios for bank market value.

7. Robustness tests

Additionally, we performed several robustness tesist, we replaced Tobin's Q by
the accounting measure of BHC profitability, theurae on assets (ROA). The coefficients of
our variable of interest (Tier and BIS_Ratio) remaiositive and significant at 1% level.
Moreover, when we control for BHC risks measurednoyn-performing loansNPL) the
results do not change.

Second, following Stolz and Wedow (2011), instefdegressing BHC value on risk-
weighted capital ratios, we used the capital beffee. excesses of Capital and Tier 1 ratios
over the minimum required levels:

BUFcr - Actual Capital Ratio Reported — Minimum requiresid|
BUFen = Actual Tier 1 Ratio Reported — Minimum requiredé|
Our results remain absolutely similar to those regmbin Table 5.

Third, considering a potential undermining of onalysis by recent financial crisis, we
performed distinct analysis for observations cqroesling to each year, i.e. 2008, 2009, and
2010. Results are reported in Table 6. With a feeeptions, the coefficients of our variables
of interest remain significant and have predictegphs This time-comparison allows us to

generalize our findings across different stages lofisiness cycle.
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Table 5

Capital ratios, sophistication of risk measurementipproaches and BHC market valuation

This table reports the results of OLS regressiBasaple consists of 183 bank-year observations frém
countries for the period from 2008 to 2010. Theatheent variable is Tobin's Q adopted to financial

institutions. In models 5-1 and 5-2 we regress Bhitket valuation on capital ratios (Tier 1 and Tota
Capital Ratio). Models 5-3, 5-4, 5-5, and 5-6 réploe results of the moderation of BHC risk measaet
approaches on the relation between bank markeatiafuand capital ratios.

Model 5-1 Model 5-2 Model 5-3 Model 5-4 Model 5-5 Model 5-6
Tier 1.563*** 2.532%*  2.376***
(0.356) (0.378) (0.385)
BIS_Ratio 2.356*** 3.089*** 2,902+
(0.254) (0.278) (0.290)
IRB -0.133***  -0.108*** 0.156**  -0.133**  (0.188**  -0.108***
(0.0351) (0.0300) (0.0640) (0.0332) (0.0652) (0.0290)
B2_Score 0.131**  0.116*** 0.127**  0.508***  0.129**  0.426***
(0.0498) (0.0425) (0.0461) (0.0984) (0.0397) (0.0972)
Loan 0.281%*  0.271% 0.216** 0.194** 0.230**  0.211***
(0.0905) (0.0769) (0.0848) (0.0881) (0.0721) (0.0762)
Size 0.0274**  0.0207** 0.0273**  0.0253*  0.0232**  0.0196**
(0.0117)  (0.00970) (0.0108) (0.0111) (0.00905) (0.00938)
Governance -0.136***  -0.171** | -0.163** -0.161*** -0.193*** -0.189***
(0.0447) (0.0375) (0.0417) (0.0427) (0.0352) (0.0366)
Stability -0.0118 0.000807 -0.0146 -0.0122 0.00482 0.00474
(0.0203) (0.0174) (0.0188) (0.0192) (0.0162) (0.0168)
Sophistic 0.0210 0.0481 0.0477 0.0406 0.0735**  0.0653**
(0.0368) (0.0316) (0.0344) (0.0351) (0.0298) (0.0309)
Tier * IRB -2.756%**
(0.527)
Tier * B2_Score -3.468***
(0.794)
BIS_Ratio * IRB -2.270%*
(0.452)
BIS_Ratio * B2_Score -2.232%**
(0.635)
Country FE yes yes yes yes yes yes
Year FE yes yes yes yes yes yes
Constant 1.022*%**  0.990*** 0.977**  1.049***  0.843**  (0.959***
(0.332) (0.282) (0.307) (0.314) (0.264) (0.273)
Observations 183 183 183 183 183 183
R-squared 0.672 0.761 0.720 0.707 0.794 0.778

Standard errors in parentheses
** n<0.01, ** p<0.05, * p<0.1
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Concerning our moderator variables we executedvatg tests. We included in each
corresponding model the quadratic termsl@r, BIS_Ratio IRB and B2_Score to test for
nonlinearity concerns. All these terms entered significantly and confirmed the robustness

of our moderation effects.

8. Discussion and conclusion

Recent crisis in the financial sector showed a grigumportance of risk measurement
and management systems for banks’ solvency andibesonomic stability. Banking sector
supervisory bodies responded to these turbulengesttengthening the actual capital
regulation standards. Nevertheless, the adoptiorrisi-sensitive rules under Basel Il
perfectly coincided with the beginning of the fic&l crisis that jeopardized their
introduction in practice. The efficiency or evertyanefficiency of Basel Il standards was
not rigorously assessed by existing studies.

In this paper, we investigate the impact of riskghieed capital ratios on BHC value —
the profit-generation capacity. We found that tlmadential ratios reported under Basel Il
rules might predict bank market valuation. Simitasults were reported by Estrella et al.
(2002), Cihak et al. (2010), and Beltratti and Stulz (2009pwever, from the contingency
perspective, the sophistication in risk measuremsggms to significantly decrease a
predictive power of risk-weighted capital ratios #HC value. The prudential indicators of
banks that apply standardized approaches to meéseirerisk exposures reveal better the
actual risk-taking and are considered by finangiatkets. If the capital ratios are determined
using sophisticated approaches, higher values erhthre not necessarily translated to a

higher market valuation of bank equities.
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Table 6

Capital ratios, sophistication of risk measurementpproaches and BHC market valuation

This table reports the results of OLS regressionslifferent years. The dependent variable is Telghadopted to financial institutions. In models,®-2, 6-7, 6-8, 6-13, and 6-14 we regress BH@atavaluation on capital
ratios (Tier 1 and Total Capital Ratio). Other misdeport the results of the moderation of BHC ris&asurement approaches on the relation betwedmhenket valuation and capital ratios.

2008 2009 2010
M.6-1 M.6-2 M.6-3 M.64 M.65 M6 M.67 M68 M69 M.6-10 M.6-11 M.6-12 M.6-13 M.6-14 M. 6-15 M. 6-16 M. 6-17 M. 6-18
Tier 1.998*** 2.222%%*%  2.269*** 1.335* 3.125%+* 2. 7&*r* 2.566** 4.402%** 3.840***
(0.524) (0.517)  (0.525) (0.749) (0.825)  (0.856) (0.981) (1.036) (1.033)
BIS_Ratio 2.170*** 2.578**  2.501*** 2.488*** 3.136***  2.891*** 2.688*** 4.100%** 3.795*+*
(0.442) (0.502)  (0.525) (0.450) (0.480)  (Bp (0.569) (0.616) (0.652)
IRB -0.011 -0.006 0.149 -0.038 0.162 -0.01f -0.129* 100*  0.281**  -0.121** 0.233* -0.101* | -0.213***  -QL75*** 0.307* -0.190*** 0.331* -0.168***
(0.065)  (0.059)  (0.104)  (0.065)  (0.120)  (0.06]1) OEdk)  (0.051)  (0.126)  (0.059)  (0.132)  (0.050) (0071 (0.062)  (0.169) (0.067) (0.143) (0.057)
B2_Score (0.057) 0.043 0.053 0.404* 0.045 0.267 0.099 0.094 0.075 0.587*+* 0.096 0.362* 0.240** 0.214* 0.216**  0.790*** 0.239*+* 0.759%+*
(0.094)  (0.086)  (0.091)  (0.207)  (0.084)  (0.207) O0@R)  (0.074)  (0.083)  (0.190)  (0.068)  (0.180) (0)104 (0.089)  (0.093) (0.229) (0.078) (0.208)
Loan 0.259* 0.188 0.148 0.152 0.109 0.127 0.319* 0.325** 0.266 0.230 0.265* 0.260* 0.447* 0.417* 0.274 206 0.349** 0.287
(0.145)  (0.133)  (0.151)  (0.151)  (0.139)  (0.142) 18m)  (0.142)  (0.160)  (0.169)  (0.134)  (0.14%) (OR10 (0.178)  (0.195) (0.216) (0.155) (0.170)
Size 0.026 0.008 0.021 0.017 0.007 0.00 0.029 0.028 37.0 0.033 0.033** 0.028* 0.028 0.021 0.023 0.018 (0202 0.015
(0.019)  (0.016)  (0.018)  (0.018)  (0.016)  (0.01¢) Of®)  (0.017)  (0.019)  (0.021)  (0.016)  (0.01) (025 (0.021)  (0.022) (0.023) (0.018) (0.019)
Governance -0.049 -0.047 -0.051 -0.061 -0.049 -0.058 -0.112 .169**  -0.156* -0.150*  -0.176** -0.172*| -0.224** -0.244** -0.300***  -0.275*** -0.309***  -0.295***
(0.051)  (0.046)  (0.049)  (0.049)  (0.045)  (0.04¢) 08®)  (0.069)  (0.080)  (0.084)  (0.064)  (0.068) (0)101 (0.082)  (0.093) (0.096) (0.073) (0.078)
Stability -0.034 -0.035 -0.032 -0.029 -0.034 -0.038 -0.006 00D. -0.022 -0.017 0.008 0.008 -0.035 -0.005 -0.033 -0.029 0.011 0.008
(0.027)  (0.025)  (0.026)  (0.026)  (0.024)  (0.02%) O08®)  (0.032)  (0.035)  (0.037)  (0.029)  (0.03]) (043 0.037)  (0.038) (0.039) (0.033) (0.035)
Sophistic 0.110 0.115* 0.122* 0.108 0.133* 0.1231 0.038 0.059 0.083 0.069 0.085 0.073 0.043 0.089 0.113 0.099 1630* 0.150**
(0.073)  (0.066)  (0.071)  (0.071)  (0.066)  (0.06¢) OF@)  (0.057)  (0.065)  (0.067)  (0.054)  (0.05]) (079 (0.069)  (0.074) (0.077) (0.063) (0.067)
Tier * IRB -1.905* -3.92%** -4.432%**
(0.994) (1.079) (1.332)
Tier * B2_Score -3.096* -4.70%** -5.149**
(1.658) (1.631) (1.940)
BIS_Ratio * IRB -1.503 -2.58%* -3.60***
(0.940) (0.935) (0.948)
BIS_Ratio * B2_Score -1.585 -2.048 -3.792%**
(1.367) (1.257) (1.328)
Country FE yes yes yes yes yes yes yes yes yes yes yes es yes yes yes yes yes yes
Constant 0.440 0.698 0.542 0.664 0.651 0.727 0.749 0.651 4905 0.688 0.460 0.609 1.211* 1.011 1.270** 1.379** 790 0.971*
(0.533)  (0.472)  (0.516)  (0.528)  (0.462)  (0.470) 68®)  (0.508)  (0.568)  (0.592)  (0.479)  (0.500) (0)702 (0.611)  (0.627) (0.657) (0.533) (0.563)
Observations 55 55 55 55 55 55 66 66 66 66 66 66 62 62 62 62 62 62
R-squared 0.806 0.838 0.826 0.825 0.850 0.844 0.672 0.793 500.7 0.726 0.824 0.805 0.701 0.775 0.767 0.747 0.836 0.814

Standard errors in parentheses
** n<0.01, ** p<0.05, * p<0.1
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These findings are relevant for regulators andratiterested parties, and question the
effectiveness of risk-sensitive measurement appexmcEspecially in the light, that the
adoption of IRB and AMA require considerable inveshts in bank risk management.

The following limitations of our study provide oppanities for future research in this
area. First, our sample includes only publiclydébanks and the situation could be different
for privately held financial institutions. Secor8HCs in our sample are from countries —
members of Basel Committee on Banking Supervisimh @e supposed to strictly comply
with its guidelines. Thus, banks from other cow®rimight apply different approaches to
measure their risks. Third, we use a global measureBHC value, and additional tests
should be conducted with alternative measuressligek returns, profit and cost efficiency to
evaluate the impact of BHC risk-weighted capitdilosa Finally, alternative proxies for BHC
risk measurement (management) sophistication dueikapplied.

Despite these limitations the paper deserves soprésnfor having contributed to an
enhanced understanding under which circumstancedeptial ratios under Basel Il are

effective in predicting BHC market valuation.
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Thesis Conclusions

In this dissertation we aimed to study relevantstjoas related to bank regulation and
risk management practices in financial institutioAs re-distributors of society savings,
banks play an essential role for the prosperitghef world economy (Barth, Caprio Jr, &
Levine, 2008) and recent financial crisis very diedlustrated that. Thus, bank regulation
and risk management practices matter.

This thesis consists of three essays that studyqtiestions how banking regulation
affects bank behavior and how bank risk managermpeatdtices impact bank risk of default
and market valuation.

The first essay entitledThe choice to adopt risk-sensitive measurementcagmbres for
operational risks: the case of Advanced Measuremgpiroach under Basel 1| New Capital
Accord is designed to study how financial institutiorespond to regulation requirements to
measure operational risks. This study was partlyivated by the lack of previous research
on the question why financial institutions decideinivest in sophisticated risk management
systems (Beasley, Clune, & Hermanson, 2005; Vanelop807). Moreover, there is a myth
that advanced measurement approaches (AMA) ledmMer capital requirements and banks
that opt for these approaches could gain a competitdvantage compared to competitors
that adopt standardized methods (BCBS, 2001; RaragdBeck, Olson, & Spring, 2004).
First, we formulated several hypotheses to detezrfactors that might influence the banks’
choice to adopt advanced approaches for operatickal (Cohen & Levinthal, 1990; Dauvila,
Foster, & Li, 2009; Elizalde & Repullo, 2007; Paap&pekle, 2012). Second, we performed
an empirical analysis to examine whether advangeproaches lead to lower capital
requirements. Our findings revealed that the adopdif sophisticated approaches to measure
operational risks is motivated by technical and aggmial knowledge that banks accumulated

and the level of equity that banks have before dddeption of advanced measurement
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methodologies. The size also seemed to impactiypelgithe bank propensity to adopt AMA.
Furthermore, our analysis revealed that AMA leadewer capital requirements compared to
other less sophisticated operational risk measuneagpproaches.

In the second essay, entitlednternal Risk Controls and their Impact on Bank
Solvency, we studied how bank risk management systemslesggned and how they impact
bank solvency. To do that, we constructed the mateRisk Controls Index (IRCI) composed
of three elements: a) the presence of indepengdnimanagement committee on bank board;
b) executive status of bank chief risk officer; aoduse of risk-sensitive measurement
techniques (Aebi, Sabato, & Schmid, 2011; Noccot8lZ 2006; Stulz, 2008). Results of our
empirical analysis suggest that more formalizekl cantrols impact positively bank solvency
by reducing risk of default. In addition, ownerskupncentration (Laeven & Levine, 2009;
Shehzad, de Haan, & Scholtens, 2010) and striciatayy oversight (Barth et al., 2008) over
bank capital moderates positively the relation eetavbank risk management sophistication
and solvency. Contrarily to that, limitations orniaties that bank could practice (Caprio,
Laeven, & Levine, 2007) and bank growth (Hopkingi&pkins, 1997) make the internal risk
controls less efficient.

Our third essay, The Impact of the Sophistication of Risk Measurémgproaches
under Basel Il on Bank Holding Companies Valaans to study whether bank prudential
indicators determined under Basel || New Capitat@xd (Tier 1 ratio and Total capital ratio)
have an impact on bank market valuation. Accordmgrevious research ((Berger, Herring,
& Szego, 1995; Cihack & Schaeck, 2010; Kim & Sargom 1988), bank capital ratios could
predict banking crisis. Nevertheless, no study clemed the fact that these capital ratios
could be computed according to different risk-sevisy degree approaches. We designed our
study to fill this lack of knowledge. We provideigsnce that higher bank capital ratios lead

to a higher bank market valuation. Neverthelessjribreasing sophistication in measurement
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approaches to determine these ratios moderatedivedgatheir predictive power. Thus,
capital ratios computed under standardized appesapfedict better bank market valuation.
Bank regulators and supervisors need to underdtettdr how financial institutions
manage their risks and how much attention is paidhe risk governance process. The
monitoring and management of risks occur througtarge set of mechanisms whose
interdependency and effectiveness are not very Webbwn. It appears that higher
involvement and higher expertise of internal (boafrdirectors) and external (bank regulator)
supervisory bodies increase the solvency of bankisreduce their risks of default. We hope
that our findings will make a valuable contributionthe current stream of research on bank

behavior and the regulation that affects it.
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