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A non-parametric index of corporate governance intte banking industry:
An application to Indian data

Abstract

This paper presents a methodological framework donstructing a non-parametric index of corporate
governance for banks. The index is constructed dpyremjating six distinct dimensional indices captgri
different dimensions of corporate governance, ngrbelard effectiveness, audit function, risk managetn
remuneration, shareholder rights and informatiom disclosure and transparency. For aggregatidailaed
version of data envelopment analysis (DEA) appragleith is popularly known as constrained ‘Benefitioe-
Doubt (BoD)' model is employed. This approach isque and distinctive in the sense that it requitesa
priori knowledge of weights, and assigns endogenous wtgeightained from actual data to individual
dimensions of bank governance in order to consteuatomposite index of corporate governance. This
methodological framework has illustrated by applyinfor a data set of 40 Indian banks operatintha year
2017. The data set has been compiled using 58 ganee regulations as defined by relevant jurisoisti

Keywords: Corporate governance index; Data envelopment asalfgenefit-of-the-doubt model; Indian
Banks; Composite indicators
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1. Introduction

In recent years, especially after the global financrisis of 2007-09, the issue of corporate
governance of banks has attracted serious attenfigolicy makers and regulators across
nations. It is argued that banks are ailing dumtidtiple agency distortions relating to both
equity governance and debt governance (Heremang).Z0Bere is no doubt that any laxity
of banks in adhering to governance regulatory noaffiscts their ability to withstand the
shocks in the system and jeopardizes their grondmemtum. In this context, an index of
corporate governance for banks provides an indggida tool, which is beneficial for all
stakeholders. Such an index indicates how well ark adhering to governance practices
that are framed by relevant jurisdictions. A comfgsndex of corporate governance
compresses the range of governance indicatorshwdre defined in distinct dimensions of
corporate governance such as board effectivenedd, fanction, and others, into a single
numerical score that could be easier for interpigiaand is a useful tool for benchmarking
banks and enabling effective policy analysis. Irditon, the changes in the corporate
governance index facilitate regulators to judge lgmwvernance reforms are working (Sarkar
et al. 2012).

Thereby, the focus of this paper is to illustravevidata envelopment analysis (DEA)
based benefit-of-the-doubt (BoD) model can be egguoto derive a composite index of
corporate governance for banks using a wide arfajualitative and quantitative regulatory
norms to be adhered by the banks. In particular,shewv how the dimensional indices
capturing different dimensions of corporate govaoeaof banks can be combined using the
idiosyncratic and endogenous weights generated ftben BoD model to construct a
composite index of corporate governance. The dirnaaghat are considered in this study to
construct a composite index of corporate governafare banks pertain to i) board
effectiveness, ii) audit function, iii) risk managent, iv) remuneration, v) shareholder rights
and information, and vi) disclosure and transpayeAa illustration is also provided to show
the construction of corporate governance indexdfdindian banks using data related to 58
governance norms that banks have to adhere to velégant regulatory jurisdictions.

Note here that there exists an implicit instituabftfamework for governance of banks
in India, which comprises the guidelines by the ity of Corporate Affairs under
Companies Act, 1956 (recently amended in 2013)Riserve Bank of India (India’s central
bank), and the Securities and Exchange Board dafI(SEBI) under Clause 49 [Listing



Obligations and Disclosure Requirements] Regulatid000 (recently amended in 2015).
However, the formahttempt to reinforce corporate governance coddsaibanking industry
in India was initiated by the Reserve Bank of Inav@éh the constitution of Standing
Committee on International Financial Standards @odes: Advisory Group on Corporate
Governance in 2000 (Chairman: R.H. Patil). The Catten recommended the Organization
for Economic Co-Operation & Development (OECD) pijres of corporate governance as a
yardstick for Indian banks. Later, the ConsultatiGoup of Director for Financial
Supervision (Chairman: A.S. Ganguly) in 2002, araterrecently the Committee to Review
Governance of Boards of Banks in India in 2014 {(@han: P.J. Nayak) reviewed
governance norms for banks in India. The expertrmidtee under the chairmanship of P.J.
Nayak recommended banks to comply with Clause d@dtby the SEBI regulations, which
is applicable for all the companies listed on tlweri®ay Stock Exchange (BSE) and National
Stock Exchange (NSEJYo avoid the conflict of interest with their respige statutes by the
government, the banking companies remain proteateldexempted on a set of governance
norms by the listing agency. In India, banks folleanmone-tier board structure known as
‘Anglo-American model’, where the board consistsbaith executive and non-executive
directors. The executive directors perform a managele together with their accountability
as members of the board of directors. In princifilere is a fair separation of ownership and
management in India.

The key contribution of this research endeavotinas this is the first study to the best
of authors’ knowledge, which proposes the use oADAsed BoD approach to construct a
corporate governance index for banking firms. Betfibis study, there has been no attempt to
obtain a robust measure of corporate governanceximy using data-driven endogenous
weighting system based on non-parametric lineagraraming methodology. The empirical
research on the subject of construction of corgogatrernance index for banking industry is
limited and is at an embryonic stage. Thus, thisl\stcontributes to scant literature on this
subject. It is noteworthy here that earlier effasts corporate governance index in banking
used traditional approaches such as simple lineaveighted average method (see, for
example, Love and Rachinsky 2015) or principal congmt analysis (PCA) (see, for
instance, Song and Li 2012; Ellul and Yerramillil3Q Tarchouna et al. 2017; Andries et al.
2018). The major limitation of unweighted methodhat it relaxes the assumption of non-
compensability or non-substitutability of indicaoHowever, the use of PCA approach is
inappropriate when sample size is not large, aedvtriation of a variable is very small
(OECD 2008; Greco et al. 2018).

In the literature on construction of composite gadors, the BoD approach has
emerged as a most relevant and successful appehseho its desirable properties and
advantages. A few notable advantages of BoD appraee: i) it allows the actual data to
decide on the weights (OECD 2008), ii) it assignsirjle numerical score to a range of
dimensions (Rogge and Puyenbroeck 2007; Puyenb@@®), iii) it is appropriate for small
samples, iv) it is independent afpriori statistical assumptions and appropriate to agtgega
the unit invariant data, and v) it allows endogestpicalculated differential weighting and
aggregation of dimensions simultaneously (Zhou.€2G)7; Greco et al. 2018).

Owing to these aforementioned properties and adgast the BoD has been applied
for construction of composite indices in diversgds. For example, Despotis (2005) used it
for building a Human Development Index and Cherclyal. (2008) constructed a Robust
Human Development Index; Murias et al. (2006) edfan Economic Wellbeing Index;
Zhou et al. (2007) computed a Sustainable EnerdgxdnHermans et al. (2008) obtained a
Road-safety Index; Antonio and Martin (2012) bailChild Health Index; Badasyan et al.
(2011) worked out a Broadband Achievement Ind&ambona and Vassallo (2013)
developed a Financial Development Index; Gaalodl ldhalfallah (2014) devised a Digital
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Access Index; Martin et al. (2017) constructed aavé&l-tourism Competitiveness Index.
Since as noted above, we are not aware of angtiter wherein the BoD approach has been
applied for the construction of corporate govermaimdex for individual banks, this study
contributes to this knowledge. In particular, thregent study proposes the use of BoD as a
robust approach for constructing an index of cafmgovernance for banking firms and
shows how dimensional indices can be aggregatew) tise data-driven weights. We believe
that researchers, policy makers and regulators dvbatl our non-parametrically generated
corporate governance index to be a handy toolxaméning the differences in the levels of
governance compliance across banks.

The paper is structured as follows. Section 2 mtssthe relevant literature review.
Section 3 elaborates the DEA based constrained BoDel used in this study. Section 4
focuses on the different dimensions of corporateegmance and their aggregation for index
construction. The final section concludes the paper

2. Corporate governance in banking: a relevant liteature review

Importance of good governance in non-banking fihas long been advocated by the
researchers (see, for example, Shleifer and Vidl&®y; Klapper and Love 2004). However,
the role of governance in banking firms has reakisgnificant attention only in recent
years, especially the aftermath of the global faiancrisis of 2007-09. Although the vast
literature exists on discussing the qualitativeeasp of corporate governance in banking
(Caprio and Levine 2002; Adams and Mehran 2003;mgl2011; Mehran et al. 2011; De
Haan and Vlahu 2016), yet the empirical works anghantification of corporate governance
for banking firms are very limited (see Bozec amkz& 2012 for a detailed review). It is
argued that better corporate governance practigebabks could be able to restrain the
multiple agency conflicts that may arise among efakders, that is either between
shareholders and managers, and/or between comgraind minority shareholders, and/or
between shareholders and creditors (Milbert 20IB¢ literature also points out that the
governance in banking firms differ from that in Aeanking firms, mainly due to their
opaque nature, asymmetry in information and moealahd concerns (Becht et al. 2011).
Therefore, the recent studies have shifted thesfocuquantification through the construction
of an aggregate index of corporate governancedok® distinctly. Table 1 reports empirical
studies that made an attempt to construct corpgmternance indices for banking firms.

We note that the previous literature reflects tvay kssues that are inherent in the
construction of the composite index for corporatgaggnance for banking firms. These issues
pertain to: (i) the choice of indicators/dimensidmsthe construction of aggregate index, and
(i) index methodology for aggregation of indicat@imensions. Most of the researchers
relied on a self-structured framework, which is dgthon one or few sets of principle
dimensions of corporate governance for the consbrmucof composite index (see, for
instance, Song and Li 2012; Ellul and Yerramilll2Q Love and Rachinsky 2015; Zagorchev
and Gao 2015; Andries et al. 2018). There are sdsoe studies where researchers used a
structured framework developed by third-party (galg the rating agencies) to obtain
composite indices for measuring the strength araditguof governance in banking firms. For
example, Peni and #4damaa (2012) used the Gov-Score corporate governambex
developed by Brown and Caylor (2006), which wastasn 51 governance indicators; Ellul
and Yerramilli (2013) adopted 24 factors G-Indexrafestor Responsibility Research Center
(IRRC) database that was developed by Gompers @Q43).

A deeper scrutiny of the literature on corporatgegnance index for banking firms
helps us to make following observations. First, rtiggority of the studies have constructed a
composite index of corporate governance considednly one or few sets of internal
governance mechanisms, and have not consideredltlemmprehensive set of governance
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mechanisms in the construction of such an indexisltimportant to note that the
contemporary literature on corporate governanceeldhi a wide-array of governance
mechanisms for banks covering both equity and deérnance concerns (Heremans 2007).
Second, the studies have mainly employed the toadit unweighted method to construct
corporate governance index, which implicitly imgligat weights are equal to one, ignoring
the fact that all governance components may nahlaging equal policy priorities by banks.
Our study is an attempt to rationally deliberatetlom aforementioned issues in the literature
on corporate governance in banking industry anghgges a holistic way to construct the
corporate governance index for banking firms udimg endogenously generated weights
using the non-parametric methodological framework.

Table 1: Studies on the construction of corporate g@rnance index for banks

Author (Year) Sample (Period) | Governance mechanisms Methodological
framework
Peni and ¥himaa (2012) 61 US large Gov-Score index by Brown and Caylor Linear  unweighted

publicly  traded| (2006) based on 51 governance attributeayerage index
banks (2005) with each attribute as defined as binary
variables

Song and Li (2012) 48 nations Self-structured inblased on 15 variables | Linear  unweighted
related to board structure, ownership structyrayerage index
executive compensation and transparency

index
Ellul and Yerramilli (2013) | 74 US bankG-Index of IRRC database developed pb#Rrincipal componen
holding Gompers et al. (2003) and Risk Managemeanalysis (PCA)
companies (1999t Index based on six risk governance attributes
2007)
Love and Rachinsky (2015)  Russian anBelf-structured index based on 26 indicatpisinear  unweighted

Ukrainian banks | relating to five categories- commitment taaverage index
corporate governance, shareholders’ rights,
supervisory bodies, audit, and transparency
and disclosure

Zagorchev and Gao (2015 820 US finangi@@G41 index based on 41 governanceinear unweighted
firms including | components for which data are available|iaverage index

539 commercial Aggarwal et al. (2011) and RiskMetric§’
banks (20024 Corporate Governance Quotient (CGQ). This
2009) index comprises of four sub-groups: (a) board,
(b) audit, (c) anti-takeover provisions, and (d)
compensation and ownership.

Andries and Brown (2017) 156 banks fromSelf-structured index based on fouLinear  unweighted
Central and| supervisory board and four risk managemgmatverage index

Eastern  Europe variables
(2005-2012)

Tarchouna et al. (2017) 184 USSelf-structured index based on five corporatérincipal componen
commercial governance variables- board size, the bqaahalysis (PCA)
banks (2000 independence, the CEO duality, the majotity
2013) ownership and the directors and executjive

officers’ ownership

Andries et al. (2018) 17 CEE nationsSelf-structured index based on fouPrincipal componen
(2005-2012) supervisory board and four risk managememmnalysis (PCA)

variables

Source: Authors’ elaboration

3. Data Envelopment Analysis based constrained ‘Befit-of-the-Doubt’ model

This section presents the constrained BoD modedl usethis study for constructing a

corporate governance index for individual bankssdghon Farrell’'s (1957) seminal work,

Charnes, Cooper and Rhodes (1978) developed tbe DIEEA model to assess relative
efficiencies of peer decision-making units (DMUR)a non-parametric framework, which

allows multiple inputs and multiple outputs. Oviee tyears, several theoretical contributions
and extensions have been made in DEA modelling. Mgsbthese extensions, one of the
most notable extension is the class of ‘benefitheFdoubt’ models that generate optimised
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endogenous weights to aggregate the various dimenhsof performance. The BoD
modelling approach was originally proposed by Melgnd Moesen (1991) and later
developed by Cherchye et al. (2004, 2007). To beermprecise, a BoD model is akin to DEA
model and aims to aggregate linearly quantitaterdgpmance indicators to construct a single
composite index when exact weights are not knawmiori (Cherchye et al. 2007). In the
BoD model, the composite index is constructed bgting all the dimensions/indicators as
outputs, thereby considering no inputs in the mdqdelell et al. 1995). In fact, a BoD
model compares the actual performance of the utfit an internal benchmark rather than an
external benchmark that could not be realisticalthievable in the specific local context
(Giambona and Vassallo 2013). In fact, in the absesf true weights, BoD automatically
assigns the benefit-of-the-doubt weights determimethe data to each characteristic in order
to build up the composite score, one for each @Mitte and Rogge 2011).

The constrained BoD model that has been used iprésent study is an extension of
the basic BoD model. This model retrieves the mi@iion on appropriate weights from the
observed data, and aggregates the distinct dimenhsiocorporate governance of banks. The
constrained BoD model is a bank-specific model aeelds to be solved for each bank in the
sample separately so that we can get endogenonsiguted weights that vary across banks
and dimensions. For a typical bank, the essenteedBoD model is to maximize the weights
such that the bank’s corporate governance perfacen@ as high as possible. Thus, BoD
provides the weights that maximise (minimise) theact of the dimension of corporate
governance where the bank performs relatively g@ubr) compared to the other banks.
Hence, endogenously generated weights from our Buidel are optimal and yield the
maximum value of composite index of corporate goaace performance for a bank.

To formulate the basic BoD model, we assume thatl,...n refers to banks,

i =1,...m refers to corporate governance dimensibnsandw refers to weights such that
O<w; <1 and ZLW” =1.The linear programming formulation of the basicCBmodel
that looks like a DEA model in theultiplier formis given below:

CGl, =ma o 1

o] WVOX;V\II’O 1,0 ( )

subject to

w,l,, <1 j= 1.5 ; 2 (A)
i=1

W, 20 1 =1,...m (3)

The optimal solution of Model (A) provides the ohsl value of the composite index of
corporate governance for the bamkn terms of all the underlying dimensions. A fevints

are noteworthy here. Firs€Gl  lies between 0 (the worst performance among thé&san

the sample) and 1 (the best performance). Secomadoive Model (An times once for each
bank to obtain a set of composite indie6&l,,CGl,,...,.CGl, for n sampled banks. Third,

W , are non-negative bank-specifendogenous weights. In Model (A), the weights are
selected in such a way as to maximize the valubetomposite indicator of the evaluated
bank. This, in turn, guarantees that any other gig scheme would worsen the ranking of
this bank. Moreover, when these weights are useahlgyother bank in the sample would not

result in a composite indicator greater than oneafissoulis et al. 2016). Fourth, in the
construction ofCGl ,, banko has always the highest possible scores in relatiather banks

in the sample. Thus, a good or bad position of rkldoes not depend on a good or bad
weighting system because the weights are optinie@doduce possible results for each bank
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(Giambona and Vassallo 2013). Fifth, Model (A) a@lgthe subjectiveness in determining
weights, and therefore, provides a relatively ofbyecperformance score for each sampled
bank (Zhou et al. 2007).

Cherchye et al. (2004) note that since the BoD @aupr uses data-generated weights,
therefore, one or few dimensions may get overempbéadsor ignored. This situation arises
when optimization procedure assigns zero weightsn® or more dimensions and that get
ignored in the aggregation procedure. Charles aad [2017) argue that this situation arises
because the units (here banks) are evaluated ifbabe possible light in the basic ‘BoD’
model. Therefore, the computed composite indicad te overfocus on the dimension in
which the unit performs the best and completelgalid the information of the others. In
order to avoid such situations in the constructebra composite index, additional weight
restrictions are imposed on endogenous weightsghwéet lower and upper bounds on the
contribution of a particular dimension (see, Wongl 8easley 1990; Allen et al. 1997;
Athanassoglou 2016, for more details). Inclusioncofstraint (4) as follows, in the basic
BoD model (A) transforms it into the constraineddBmodel:

Wi‘li' . .
< BB SUi,j i= 1L.mj= 1n, (4

2 Wil
k=1
where L, ; andU, ; represent lower and upper bound on endogenoushtvesgigned to™

dimension foii™ unit. The similar model is used by Badasyan e24111) and Giambona and
Vassallo (2013). In the present study, we set |dveemnd as 10 percent, and the upper limit is
assigned accordingly. For example, if lower bouwn@.1L0 (i.e., 10%) for five dimensions, the
proportional contribution for sixth dimension wibe at 1-(5x0.10) = 0.5 (i.e., 50%).
Incorporating weight restrictions in the above mammot only overcomes the major flaw of
overfocusing on the best performing dimensionhe basic BoD model but also tackle the
problem of the presence of outliers on compositeexnscores to a large extent since no
dimension is ignored in the aggregation procesB@B is sensitive to the dimensional score

of zero and one, therefore, before aggregating eaulensional indek ; is normalized (at
mean 100 and standard deviation 10) to accountdow and one values af ; dimension

(Vidoli and Fusco 2018) In the present study, the weight constrained Bubdel is
estimated using the command ‘ci_bod_constr’ in Ciowhgpackage usingR software(see
Appendix A forR codes used for running the constrained BoD model).

i]

4. Construction of corporate governance index forndian banks: An illustration

4.1 Data, governance norms and dimensional indices

In order to provide an illustration of how the corgte governance index is computed by
using the constrained BoD model, the first stepoimes collection of data on distinct

governance norms adhered to by banks in India. ,Heeeconsider 58 governance norms.
The relevant qualitative and quantitative inforroation 58 governance indicators for 40
listed banks operating in the year 2017 had beeairgdd from two different sources. The

first and primary source is ‘Corporate Governanepdit’ of a sampled bank. Note here that
this report is an integral part of the annual remdra bank, which is generally publically

available on the home page of the bank’s websitee Second data source is SANSCO
database and the ‘Corporate Governance’ sectitimedNSE website. We use this source for
obtaining and supplementing missing annual repartd data information. In total, we

! We are grateful to Francesco Vidoli, one of theetiepers of Compind package, for this suggestion.



collected 40 annual reports and thoroughly reageteports to gather data on 58 governance
indicators. Thus, we have 2,320 (i.e., 40x58) olet@ns in total.

The definition, coding and grouping of the selectgovernance norms for the
construction of corporate governance index is mediin the Table B1 of Appendix B. In the
second step, each governance indicator is coded kasary variable with a value of one
implying that a bank complies with the governanegufation, and zero otherwise. In the
third step, we construct the dimensional indices. this, all governance norms are grouped
under six mutually exclusive categories based upim® key principles of corporate
governance for banks, including board effectivenesgdit function, risk management,
remuneration, shareholder rights and informatiam disclosure and transparency. Figure 1
illustrates the framework for bank governance ugsetie present study. Dimensional indices
corresponding to each dimension of bank governareeobtained. In the final step, a
composite index of corporate governance is con&duby aggregating the six dimensional
indices. A discussion of the dimensional indicescofporate governance for banks is
warranted and is elaborated below.

l. Index for Board Effectiveness. A bank board with ideal size and optimal
combination of inside (full-time executive) and side (hon-executive affiliated
and non-affiliated) directors is expected to be eneffective in monitoring
management and resolving agency conflicts and iboér to superior bank
efficiency (Financial Stability Board 2017). Boagtfectiveness is assessed on 20
indicators pertaining to its composition, structymesence of qualified and
independent board level committees), independenadi-{rained and certified
non-executive independent directors on the board) eonduct (culture of
reinforcing ethical board conduct).

Il. Index for Audit Function: An audit committee is essential for an indepemndeialit
process, which is assumed to provide a better myersf the bank’s financial
reporting process, effectively monitor the intermald statutory audits, and the
auditor’s independence. A total of 9 governanceécetdrs related to auditing and
auditor functioning are used in this study to examicompliance on this
dimension. Higher value of this dimensional indepresents tight audit controls
within the bank.

[I. Index for Risk Management: Based on the recommendations by the “Consultative
Group of Directors of Banks/Financial Institution€hairman: A.S. Ganguly),
Indian banks constitute the board level stand-atskemanagement committee to
independently monitor the risk policy and stratégya bank. Banks also appoint
the Chief Risk Officer to efficiently monitor anditigate internal risks. To
construct a dimensional index of risk managemem,use 5 risk governance
indicators. Higher value of this dimensional indegpresents a tight risk
management structure within the bank.

V. Index for Remuneration: It has been argued that independent non-executive
directors are needed to be engaged in deciding @atyof incentives to whole-
time executives, and shareholders be kept inforofetie remuneration policies
and structures. This is imperative to countera@ thanagers’ natural risk-
aversion, and remuneration gives them incentiveake risk and maximise their
wealth. It is also important that excessive riskirtg by the manager must be
controlled. This dimension is assessed on 5 gomemguidelines pertaining to
remuneration to directors.

V. Index for Shareholder Rights and Information: Large shareholders can influence
the decisions of management/board and control tteeprotect their investments
(Alchian and Demsetz 1972). In order to avoid ptéragency conflicts and



protect interests of minority shareholders and stwes, the jurisdictions advised
banks to constitute a separate stakeholder’'s greagcommittee with a non-
executive director as chairman and company segresrcompliance officer of
the committee. All the grievances or complaints imfestors should be the
responsibility of the committee. This dimensiorcéptured by using 11 relevant
governance norms.

VI. Index for Disclosure and Transparency: An adequate disclosure and transparency
of inside information to outside stakeholders i®ther important principle of
effective governance (BCBS 2015). As mandated taydad regulations, a bank
is required to disclose the quality and quantifgimation in the annual report to
mitigate agency problems arising from informatiosyrametry and enhances
market discipline of banks (Tadesse 2006). The ¢iamge on disclosure and
transparency is evaluated on a set of 8 indicators.

I. Board
effectiveness

(Board
composition,
structure,
independence and
conduct)

VL. Disclosure
and
transaparency
(disclosures as per
legal, regulatory
and listing
requirements)

II. Audit
function
(Accountability of
internal and
external auditors
and role of audit
committee)

Bank
governance

11l Risk
management
(Presence of chief
risk officer and

effectiveness of

risk management
committee)

V.
Shareholder
rights and

information
(ways and means

Jnvestors right;
V.
Remuneration

(remuneration to
wholetime and
other directors)

Figure 1: The framework for bank governance

4.2 Construction of corporate governance index for Indian banks

In the present study, we calculate a compositexirafecorporate governance for banks by
combining six distinct dimensional indices using ren-parametric methodological
framework. In the first step, we adopt a linear eighited average method for constructing
dimensional indices. The use of this method is ppamong researchers to construct not
only dimensional indices, but also an overall inda&x corporate governance (see, for
example, Bhagat et al. 2010; Aggarwal et al. 20Bdzec and Bozec 2012 in case of non-
banking firms and Love and Rachinsky 2015 for Rarssind Ukrainian banks). In the second
step, we differ from the aforementioned studiespémticular, we aggregate dimensional
indices that we obtained in the first step by ussn@EA based BoD model that assigns
endogenous weights to each dimensional index inptbeess of aggregatianA detailed
discussion on the methodological framework usedhm present study is elaborated in
subsequent sections.

4.2.1 Construction of dimensional indices of corporate governance

2 Use of mixed approach is quite common in the cantibn of a composite index in the social poliegearch
literature. For example, the Multidimensional Pdyeissessment Tool (UNIFAD, 2010) and the Food and
Nutrition Security Index (FAO, 2014) are obtainesing the linear arithmetic average within a sub-ponent
and geometric average within a component. See, formore details,
https://ec.europa.eul/jrc/sites/jresh/files/201409RC_ COIN_11 Aggregation%281%29.pdf.




As noted above, we employ the widely used lineawaighted average method for
computing dimensional indices. It is important wwtenhere that we rely on this method to
obtain dimensional indices because the respongeamy governance norms is qualitative in
nature. This approach provides an index value dohalimension, which varies from zero to
one. The dimensional indices are calculated byguia following formula:

Dimensional index ™ Ii i€ 1,.m ) S
e

where Y, ={ yl,yz,...,ys} and y, , =1 if a bank is compliant to the™ indicator/norm of
corporate governance, ; = total maximum expected score of the corporateegwnce for

CG

j"bank in m" dimension. This approach is adopted to obtaindsimensional indices as
defined below:
DY

20
20

l. Index for Board Effectiveness CGg_, 4 ereqiveness = |1 =

9
. Index for Audit Function=CG, 4, =1, =¥

[ll. Index for Risk Management CG =

Risk Management I 3 5
2
IV. Index for Remuneratiors CGr.uneration= | 4= fgl :

V. Index for Shareholder Rights and Informatl@Gg., 4 rigns = |'s =

8
- Zr:l yr

° 8

Table 2 reports non-normalized values of dimendiomalices of corporate
governance, where index value is suggestive ofsaséaigh or low governance priority for
the banks. Among all the dimensions, on an avetaigber level of regulatory compliance
by banks is observed on the shareholder rightsirsiodmation (dimension V) followed by
disclosure and transparency (dimension VI). Thiglear from the value of indices for
dimensions V and VI as 0.927 and 0.903. An avenadex value for dimensions | and lll is
relatively low. This reflects that there is weakvgmance by banks on board effectiveness
and audit function. We believe that the recentlgoréed big-ticket fraud cases in Indian
banking industry are primarily due to poor govew®wrof banks in these two important
dimensions of bank governance. Further, banks2&t® percent less efficient on risk
governance in the sampled year. Only 18 banks (#6%ampled banks) attained the
dimensional index score of one on governance guielpertaining to disclosure and
transparency, 15 banks (37.5% of sampled bankshareholder rights and information, 11
banks (27.5% of sampled banks) on risk managerénbanks (25% of sampled banks) on
audit quality while none on board effectivenesgtlter, although banks have performed well
on protecting shareholder rights and maintainingcldsures, 45% of sampled banks
performed below average on audit and risk functions

We also note substantial differences in bank’s wrexd to governance regulatory
provisions. Our findings suggest that a bank cdédbetter governed with respect to one
dimension but relatively worse on another. Fordnse, Yes Bank Ltd. is compliant, ( =1)

on all dimensions of governance except on boartceifeness, while nine other banks were

VI. Index for Disclosure and TransparencgG =1

Disclosure and Transparency
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found to be outperforming this bank in this regdndaddition, three banks, namely Jammu &
Kashmir Ltd., United Bank of India and State Barmknalia attained the index score less than
one (I, ; <1) on all six dimensions. This may be due to lagum reporting practices. Falling

short on all dimensions of bank governance could bballenge for very large public sector
banks such as State Bank of India, which howewverbeaaddressed through investing human
and financial resources for prioritising reporting.

Table 2: Dimensional indices of corporate governarcusing linear unweighted average method for the ye 2017
Dimensions— | 1l Il [\ \ VI
Bank Bank name| Index of Index of Index of Index of Index of Index of
code Board Audit Risk Remuneration Shareholder Disclosure
Effectiveness | Function | Management Rights and and
Information Transparency
B1 Allahabad Bank 0.800 0.778 0.600 0.800 0.909 0a.0
B2 Andhra Bank 0.850 0.778 0.600 0.800 1.000 1.000
B3 Axis Bank Ltd. 0.850 1.000 1.000 1.000 0.909 76.8
B4 Bandhan Bank Ltd. 0.650 1.000 1.000 0.800 0.636 0.625
B5 Bank of Baroda 0.650 0.778 0.800 0.800 1.000 79.8
B6 Bank of India 0.725 0.556 0.600 0.800 0.909 Q.00
B7 Bank of Maharashtra 0.750 0.778 0.600 0.800 01.00 1.000
B8 Canara Bank 0.725 0.667 1.000 0.800 1.000 0.875
B9 Catholic Syrian Bank Ltd. 0.700 0.889 1.000 0.00 0.636 0.875
B10 Central Bank of India 0.600 0.778 0.600 0.800 .909 1.000
B11 City Union Bank Ltd. 0.900 1.000 0.800 1.000 900. 0.750
B12 Corporation Bank 0.700 0.889 0.600 0.200 1.000 1.000
B13 DCB Bank Ltd. 0.925 1.000 1.000 1.000 0.909 79.8
B14 Dena Bank 0.650 0.667 0.600 0.800 0.909 1.000
B15 Dhanalakshmi Bank Ltd 0.950 0.778 0.800 1.000 .909 1.000
B16 Federal Bank Ltd 0.900 1.000 1.000 1.000 1.000 0.875
B17 HDFC Bank Ltd. 0.900 1.000 0.800 1.000 0.909 876.
B18 ICICI Bank Ltd. 0.750 0.889 0.800 1.000 1.000 .750
B19 IDBI Bank Limited 0.750 0.889 1.000 0.800 0.909 0.750
B20 IDFC Bank Ltd. 0.825 1.000 1.000 1.000 1.000 000Q.
B21 Indian Bank 0.800 0.778 1.000 0.800 0.818 1.000
B22 Indian Overseas Bank 0.725 0.778 0.400 0.800 0001. 1.000
B23 Indusind Bank Ltd. 0.925 0.889 0.800 1.000 9.90 0.875
B24 Jammu & Kashmir Bank Ltd. 0.600 0.667| 0.600 00.8 0.909 0.875
B25 Karnataka Bank Ltd. 0.775 1.000 0.600 1.000 09.9 0.750
B26 Karur Vysya Bank Ltd 0.950 0.889 0.600 1.000 000. 0.875
B27 Kotak Mahindra Bank Ltd. 0.875 1.000 0.000 0.00 0.909 0.875
B28 Lakshmi Vilas Bank Ltd. 0.850 0.778 0.800 1.000 0.909 0.750
B29 Oriental Bank of Commerce 0.700 0.889 0.600 00.8 1.000 1.000
B30 Punjab and Sind Bank 0.650 0.778 0.600 0.800 0001. 1.000
B31 Punjab National Bank 0.800 0.889 0.800 0.800 ooa. 0.875
B32 RBL Bank Ltd. 0.850 0.889 0.600 1.000 0.818 78.8
B33 South Indian Bank Ltd. 0.900 0.889 1.000 1.000 1.000 1.000
B34 State Bank of India 0.650 0.778 0.800 0.800 09.9 0.750
B35 Syndicate Bank 0.675 0.556 0.800 0.800 0.909 000L.
B36 UCO Bank 0.750 0.667 0.600 0.800 0.909 1.000
B37 Union Bank of India 0.600 0.889 0.600 0.800 00.0 1.000
B38 United Bank of India 0.725 0.889 0.600 0.800 900. 0.875
B39 Vijaya Bank 0.800 0.778 0.800 0.800 1.000 0.750
B40 Yes Bank Ltd. 0.850 1.000 1.000 1.000 0.909 0a.0
Mean 0.775 0.845 0.745 0.870 0.927 0.903

Source Authors’ calculations

4.2.2 Aggregation of dimensional indices to construct a cor porate gover nance index
After obtaining six distinct dimensional indicesiet constrained BoD model is used to
generate idiosyncratic and endogenous weights, hwhiggregates normalised values of
dimensional indices to obtain a corporate goveraandex (CGIl) for individual banks. As

noted above, this approach is unique in the sdmseitt is simpler and generates weights
based on actual data. The estimated values of @ggovernance index for sampled banks
and their rankings across different methods of xndenstruction are reported in Table 3.
However, in this sub-section, we shall focus onrésailts obtained using BoD model with 10
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percent lower bound restriction. The weight's matvith this restriction is given in the Table
C1 of Appendix C. An index of corporate governarioe each bank is expected to lie
between a minimum of O (the worst governed) andntagimum of 1 (the best governéd)
We note that corporate governance index value gtet@ent weight restriction (C&dp 0.19
varies from a minimum of 0.8634 to a maximum ofmiplying a considerably high level of
banks’ adherence to governance regulations sehédyurisdictions in the sampled year. A
persistent regulatory oversight and a coercionvmdaany sort of penalties or strictures or
restrictions in business operations in recent yéage compelled banks to show higher
obedience to governance norms in the sampled ¢ady. three banks, namely South Indian
Bank Ltd., IDFC Bank Ltd., and Federal Bank Ltdaat the status of well governed banks
(with CGlgop o.10Score of 1) and are found to be relative efficienterms of adherence to
corporate governance framework. Although these bankerge as ideal benchmarks of bank
governance in India, they do lack compliance on @neore dimensions of governance. For
instance, South Indian Bank Ltd. is not well goestnon the dimensions of board
effectiveness (dimension I) and audit function (eimsion Il); IDFC Bank Ltd. lacks perfect
governance on board effectiveness (dimension Qe Bank Ltd. is not well governed on
disclosure and transparency (dimension VI) alorgsickakness on board effectiveness
(dimension 1). The Jammu & Kashmir Bank Ltd. andn@aan Bank Ltd. attain lower
ranking on the basis of their values of compositdex of corporate governance, and
therefore these banks require greater efforts tprome their compliance with stated
governance regulatory provisions. We also note thajority of banks are still far from
perfection, and they can achieve the status of dggoverned bank” by improving their
adherence in different dimensions of bank govereanc

Overall, our findings suggest that Indian banksknadong the conventional lines, and
therefore, put more efforts in protecting shareéplights and information, and maintaining
better disclosure and transparency levels. Thdtsemdicate that banks in India focus less
on contemporary debt governance principles. Inlitite of our results, we feel that Indian
banks are required to pay a serious attention wsvadherence of regulatory norms
concerning board quality, audit and risk managermpesttices in order to attain the status of
well governed banks, and ultimately, to improvertfieancial health.

% In the BoD approach, the index score may take xirnam value of 1 (benchmark bank with a high leol
governance). However, achieving a minimum valu® @fvith the overall governance level of zero) i¢ ao
case.
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Table 3: Corporate governance index and ranking obanks using alternative aggregation methodologicdtameworks

Bank | Bank name Constrained Rank Constrained Rank Factor Rank Equal Rank
code BoD (10%) BoD (5%) Analysis Weighting
(CGI BOD 0,1() (CGIBOD 0.0E) (CGIFactor) (CGIEquaI)
B1 Allahabad Bank 0.9377 21 0.9678 2] -0.1031 21 814b 27
B2 Andhra Bank 0.9523 13 0.9756 13 0.1121] 14 0.8380 21
B3 Axis Bank Ltd. 0.9812 8 0.9905 9 0.5097 6 0.9390 6
B4 Bandhan Bank Ltd. 0.8716 39 0.9314 37 -0.891p 40 0.7852 32
B5 Bank of Baroda 0.9314 27 0.9645 27 -0.107| 22 118 25
B6 Bank of India 0.9078 35 0.9517 35 -0.44772 36 6497 38
B7 Bank of Maharashtra 0.9428 17, 0.9706 1y 0.0474 8 1 0.8213 23
B8 Canara Bank 0.9366 22 0.9672 27 -0.0374 40 @.844] 18
B9 Catholic Syrian Bank Ltd. 0.9103 34 0.9531 34 .2887 32 0.8500 15
B10 | Central Bank of India 0.9173 31 0.9569 31 -3 28 0.7811 34
B11 | City Union Bank Ltd. 0.9670 11 0.9832 11 0.1147 13 0.8932 10
B12 | Corporation Bank 0.8760 38 0.9339 36 -0.4546 37 0.7315 40
B13 DCB Bank Ltd. 0.9984 4 1.0000 1 0.5583 5 09515 5
B14 | Dena Bank 0.9128 32 0.9544 32 -0.348 35 0.7710 37
B15 Dhanalakshmi Bank Ltd 0.9912 6 1.0000 jl 0.3686 8 0.9061 8
B16 Federal Bank Ltd 1.0000 1 1.0000 1 0.725 l 2596 3
B17 HDFC Bank Ltd. 0.9803 9 0.9901 10 0.3732 1 401 7
B18 ICICI Bank Ltd. 0.9494 14 0.9740 14 0.0527 16 .8648 13
B19 IDBI Bank Ltd. 0.9352 24 0.9665 24 -0.1671 24 .8497 16
B20 IDFC Bank Ltd. 1.0000 1 1.0000 1 0.935 1 0.9708 1
B21 Indian Bank 0.9436 16 0.9710 16 0.0517, 1y 866 12
B22 Indian Overseas Bank 0.9286 2§ 0.9630 28 -6.137 24 0.7838 33
B23 Indusind Bank Ltd. 0.9786 10 0.9911 8 0.2414 10 0.8997 9
B24 | Jammu & Kashmir Bank Ltd. 0.8634 40 0.8822 4D 0.6389 39 0.7418 39
B25 Karnataka Bank Ltd 0.9398 20 0.9689 2 -0.1351 23 0.8390 19
B26 Karur Vysya Bank Ltd. 0.9882 7 1.0000 1 02718 9 0.8856 11
B27 Kotak Mahindra Bank Ltd. 0.9195 30 0.9581 3 .3184 34 0.7765 36
B28 Lakshmi Vilas Bank Ltd 0.9400 19 0.9691 14 132 27 0.8478 17
B29 Oriental Bank of Commerce 0.9470 15 0.9728 15 .1628 11 0.8315 22
B30 Punjab and Sind Bank 0.9325 25 0.9651 25 -017 19 0.8046 28
B31 Punjab National Bank 0.9554 12 0.9772 1P 0.1378 12 0.8606 14
B32 RBL Bank Ltd. 0.9410 18 0.9696 18 -0.1586 25 8387 20
B33 | South Indian Bank Ltd 1.0000 1 1.0000 1 0.8357 2 0.9648 2
B34 | State Bank of India 0.8794 37 0.8973 39 -0.5485 38 0.7811 35
B35 | Syndicate Bank 0.9121 33 0.9540 3 -0.310f 33 7899 30
B36 UCO Bank 0.9227 29 0.9598 29 -0.2833 3L 0.7876 31
B37 Union Bank of India 0.9353 23 0.9666 23 0.0982 15 0.8148 26
B38 United Bank of India 0.9004 36 0.9106 34 -0£62| 29 0.7997 29
B39 | Vijaya Bank 0.9322 26 0.9649 26 -0.2686 30 0382 24
B40 | Yes Bank Ltd. 0.9955 5 1.0000 1 0.7683 3 09598 4

Source: Authors’ calculations

4.3 Senditivity analysis

4.3.1 Choice of aggregation method and its impact on ranking of banks on CGI

Corporate governance index obtained using constlaiBoD model at 10 percent lower
bound restriction (CGhp 019 IS compared with three alternative composite desli —
constrained BoD with 5 percent lower bound resarc{CGkop 0.09, factor analysis based
CGl index (CGpactoy and equal weight CGI index (C&la). In CGlop o.0sand CGgop o.10
where the lower bound of weight constraint is ret#d at 5 percent and 10 percent,
respectively. CGlcioris based on factor analysis, which is a non-fesntiethod and assigns
data generated weights to each dimension in accoedt the proportion of the variance
explained by the dataset (Vidoli and Fusco 2018}he present study, the G&lorindex of
corporate governance is estimated using the comrtanfdctor’ in the Compind package.
Equal weight approach assigns a weight of 0.16n<£1/6) to each dimension, and all
dimensions are linearly aggregated in a simpler,waplying every bank gives equal policy
priority to each dimension of bank governance. Tiex values and ranking of banks
corresponding to different alternative methods as® reported in Table 3. The statistical
significance of differences in the ranking of bamaksoss different alternative methodologies
is tested using Spearman’s rank correlation test.
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The matrix of correlation coefficients of the rant@responding to four alternative
indices reveals that the rank correlation coeffitseare very high and statistically significant
at 1 percent level (see Table 4). This indicatggeater rank concordance of banks on the
corporate governance index obtained by employifteréint aggregation methods. The
ranking of banks across alternative approachesirestable. Therefore, we can safely infer
that BoD is a robust approach and the idea ofapoach to assign endogenous generated
weights to each dimension is more judicious thasigasng fixed or equal or no weights for
aggregation purpose. Overall, the constructionopparate governance index for banks using
BoD is far superior to unweighted method. Our iafere is in line with Wittrup and Bogetoft
(2017) who conclude that weighted assessment srisupgo unweighted, while determining

the court workload.

Table 4: Correlation between composite indices estiated across different methodological frameworks
Aggregation method Constrained Constrained Factor Equal Weighting
BoD (5%) BoD (10%) Analysis
Constrained BoD (5%) 1.000 - -
Constrained BoD (10%) 0.984" 1.000 -
Factor Analysis 0.888" 0.954" 1.000 -
Equal Weighting 0.936" 0.9837 0.991" 1.000
Note: ™ indicate significance at 1 percent level.
Source Authors’ calculations

4.3.2 Lower bound weight choice and itsimpact on CGI

An increase of the lower bound reflects the sensjtiof assigning weights to individual
dimensions of CGI. In the present study, we capthee variations in weight restrictions
under two limits — unrestricted with lower boundtrection of 5 percent to a maximum of 16
percent (assuming if equal weight ofrilis assigned to each dimension). Accordingly, teelv
alternative corporate governance indices are caledl(see Table C2 in the Appendix C for
details on CGlI scores corresponding to lower bofuoch 5 percent to 16 percent). Similar
procedure is adopted for conducting a sensitivitglysis by Giambona and Vassallo (2013)
in the construction of financial development indé&om Table 5, we note that unlike
traditional equal weight or unweighted approacloesistrained BoD approach rewards for
policy priority by banks and penalizes under-perfance in one or more dimensions. For
instance, banks’ adherence to dimensions V and Véwarded by higher average aggregate
weightage of 43 percent and 39 percent in the oactgdn of CGhos and CGj g,
respectively. However, penalty is imposed on dinrss| (board effectiveness) and Il (audit
function) in terms of attaining lower 9 percent d&lpercent weightage, respectively, as can
be seen from the weight's matrix. As discussed bgr€hye et al. (2004), we also computed
the CGI score with no weight restriction in BoD nebdWe find that unrestricted BoD
allocates defective weight of zero percent to bafdctiveness dimension and ignores the
priority given by banks in improving board qualégd over-emphasizes remuneration policy.
On the other hand, setting a lower bound equivalergqual weight in BoD eliminates the
difference in the policy priorities by a bank ineodimension relative to other. Thus, weight
allocation is an important aspect because ultimatglod corporate governance should,
sooner or later, involve all the six dimensiongmsure long-term financial sustainability.
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Table 5: Average weights corresponding to differentveight restrictions

Dimensions— Board Audit Risk Remuneration Shareholder Disclosure and Number of
Changes in lower Effectiveness Function Management (W) Rights and Transparency banks with
bound restriction | (W) (W) (ws) Information (we) CGI=1
(Ws)
Unrestricted (0%) 0.00 0.03 0.12 0.43 0.27 0.15 37
5% 0.09 0.13 0.21 0.14 0.26 0.17 7
6% 0.11 0.15 0.17 0.11 0.16 0.29 7
7% 0.13 0.14 0.20 0.12 0.24 0.16 6
8% 0.16 0.12 0.17 0.14 0.13 0.27 5
9% 0.15 0.14 0.18 0.13 0.24 0.16 4
10%" 0.16 0.14 0.18 0.13 0.23 0.16 3
11% 0.16 0.17 0.14 0.13 0.16 0.23 3
12% 0.17 0.15 0.17 0.13 0.16 0.22 3
13% 0.18 0.15 0.16 0.14 0.16 0.21 3
14% 0.17 0.16 0.17 0.15 0.16 0.19 2
15% 0.17 0.16 0.16 0.16 0.17 0.18 2
Equal weight (16%) 0.17 0.16 0.16 0.16 0.17 0.17 1

Note: * Bank-wise weights assigned to each dimensionemerted in Appendix Table C1.

Source: Authors’ calculations

All in all, the study observes that the constraifidaD approach is a robust approach for

index construction, and successfully overcomes nragthodological flaws that are present

in traditional approaches. The constrained BoD rhodastructs a reliable composite index

of corporate governance for individual banks bywihg a sensible weighting scheme for

aggregation of normalised values of dimensionaiciesl These index values can be used for
identifying the areas needed for improvement ingbeernance framework at the level of an

individual bank as well as the banking industryaaghole.

5. Conclusions

This paper suggests a methodological frameworkotsttuct a non-parametric index of
corporate governance for banks using the benetit@fdoubt (BoD) approachThis
approach is unique, completely robust and distieciih the sense that it requires a@riori
knowledge of weights, and assigns endogenous wveeigbtained from actual data to
individual dimensions of governance to construcbmposite index of corporate governance.
The framework suggested here shows how to usereorest BoD model to eliminate the
problem with giving equal or subjective weightskey dimensions of governance of banks
while constructing a composite index of corporat&egnance. In addition, we found that
BoD is suitable for application to small samplag;tsas the case of our data. An illustration
has been presented using a data set of 40 Indiaks ba the year 2017. The data set is
compiled using 58 qualitative and quantitative goaace indicators as defined by relevant
jurisdictions. In terms of managerial implicationBe methodological framework presented
in this study provides the policy formulators witlte opportunity to not only rank the banks
in accordance with their corporate governance pexdoce but also identify strong and weak
dimensions of governance in each bank. This, in,tprovides comprehensive guidance for
policy formulators to assist them in identifyingeas of corporate governance, which might
require improvements by the banks. Further, thepaametric corporate governance index
serves as a classification system to monitor eactk’d progress on adoption of governance
principles. This system is crucial for designingdamplementing targeted policies to
improve overall governance quality of banks.

The empirical results reveal that considerablerteffbave been made by banks in
adhering to corporate governance regulations iralindthe last decade. This is evident from
an estimated value of corporate governance indegdmpled banks, which range between a
minimum of 0.8634 and maximum of 1. Only three lnkamely South Indian Bank Ltd.,
IDFC Bank Ltd., and Federal Bank Ltd. tops the distl are found governance efficient with
a corporate governance index score of one. Unli&dittonal equal weight or unweighted
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approaches, our chosen BoD approach with weightstened fully rewards the success of
banks in obeying governance norms pertaining toestodders’ right and information, and

imposed a penalty on board effectiveness and duddtion. This can be seen from the
weights’ matrix. Thus, optimal weight allocation @& important aspect because equal
weighting eliminates the difference in the policsiopties by a bank in one dimension

relative to other. Also, the ranking of banks oe ton-parametric corporate governance
index remains robust enough and not very senditiviee choice of aggregation method.

On concluding note, the application of this sugggstamework not only provides us
with the ranking of banks in accordance of theineadnce to governance regulations, but
also helps us to identify strong and weak dimerssioh governance for each bank. This
identification could facilitate with redesigning ekisting policies both at bank-level and
industry-level. We believe that this framework webule greatly beneficial for improving
corporate governance in the banking sector. Howeaher key limitation of the proposed
framework is that it cannot accommodate the negativ binary values of indicators or
dimensional indices. The future research can bectlid to overcome this drawback. In the
future, research can also be directed to use sfftamework to assess how the governance
performance of banks has evolved over the period.
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Appendix A

R codes used for constrained BoD

library(Compind)
options(stringsAsFactors = F)

kkkkkkkkkkkhkkkkhkkkkhkkkhkkkhkkkhkkkhkhkkhkkkkhkkkkkkkkkkhk

Importing the comma delimited (.csv) file
khkkkkkkkkkkkkkkkkkkkkkkhkkhkkhhkkkkkkkkkkkkkkkkkhkhkkx

DF=read.csv("2017.csv")
summary(DF)

kkkkkkkkkkkhkkkkhkkkkhkkkhkkkkkkkhkkhkhkkkhkhkkkhkkkkkkkkkkk

Normalization of indicator/dimension/pillar

*% * *% * *%k%k *% * *k%k

kkkkkhkkkkhkkkhkkkhkkkk

kkkkkhkkkkhkkkkhkkkhkkkk

kkkkkhkkkkhkkkkhkkkhkkkk

*% * *k%k *

data_norm=normalise_ci(DF,c(2:7),polarity = ("POBOQS","POS","POS","POS","POS"),

method=1,z.mean=100, z.std=10)

*% * *% * *%k%k * *% * *k%k

BoD as the constrained version (low_w vary from 0®to 0.16)

*% * *% * *%k%k * *% *k%k

*% * *kkkkkkk

*% * *k%k *

Cl_constr=ci_bod_constr(data_norm&$ci_norm,c(1:6),wi= 1,low_w = 0.1)
Clci_bod_constr_est=Cl_constr$ci_bod_constr_est
Clci_bod_constr_weights =Cl_constr$ci_bod_constigtts

*% * *% * *%k%k * *% * *k%k

Exporting output in comma delimited (.csv) file

*% *% *%k%k * *% * *k%k

summary(Clci_bod_constr_est)
plot(density(Clci_bod_constr_est))

write.csv(Clci_bod_constr_est,"resultsbod.csv")

*% * *k%k *

*% * *k%k *

write.csv(Clci_bod_constr_weights,"resultmatrixbrsy.")
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Appendix B

Table B1: Definition of dimensions and indicators bbank governance

Dimensions (I_:m01,..., 6)

Indicators in each dimension (yr .r i, ...,s)

Regulatory/Legal Clause

I. Board Effectiveness
(20)

Whether a bank has no more than 15 directors ohdhsl

SEBI Clause 49 (Il.A.1),
2015; Companies Bill Clausg
149(1.b), 2013

At least 50 percent of the board comprise of noecative directors

SEBI Clause 49 (ILA.1),
2015

Board has not exceeding two nominee directors

SHAse 49 (I.B), 2015

Board appoint at least one woman director

SEBI Clause 49 (ILA.1),
2015

Executive director holds directorship/chairmangiripot more than three listed
companies

SEBI Clause 49 (11.B.2),
2015

Non-executive independent director hold directgrgin not more than six listed
companies

SEBI Clause 49 (I1.B.2),
2015

Board meets at least four times a year

SEBI Clause 49 (I1.D.1),
2015

Chairman of the board held the position for a mimimof five years

Companies Act 2013

Chairman of the board is hon-executive director

BEBuse 49 (ILA.2),
2015

Chairman and CEO are two separate persons on #rd bo

SEBI Clause 49 (I.A.2),
2015

Bank provide the details about the committee’stdisfament, mandate and
composition including members who are independettié corporate governand
report; 0.5 if details are partially provided.

SEBI Clause 49 (l1.D), 2015
e

Board include at least one-third of the independiettors, in case of non-
executive chairman and at least one-half, in chsgexrutive chairman

SEBI Clause 49 (IL.A.2),
2015

Suitable training is imparted to independent doectind is disclosed by bank
the report or on website

nSEBI
2015

Clause 49 (11.B.7)

Independent director(s) has given a separate @tidiarof their independence
included as part of corporate governance report

SEBI Clause 49 (11.B), 2015

Separate meeting of independent directors is ndidancial year and details arg
disclosed in the report; 0.5 if meeting held anthiteare not provided

> SEBI Clause 49 (II.B.6),
2015

Board constitute nomination committee for appoimttae directors

SEBI Clause 49 (IV); BCBS
2015; Companies Act Claus:
178, 2013

N7

Bank board publishes its separate corporate gomeengeport as a part of annug
report

[ SEBI Clause 49 (X), 2015

Bank defines code of corporate governance

SEBI Clause 49 (Il.E) , 2015

Board lays down a ‘code of conduct’ certificatenfrall board members and
senior management

SEBI Clause 49 (I.E) , 2015

Bank establishes a vigil mechanism for directoi employees through whistle
blower policy

SEBI Clause 49 (II.F), 2015

II. Audit Function
)

Board constitute audit committee

SEBI Clause 49 (lll.A),
2015; Companies Bill Clausg
177(1), 2013

Committee has minimum three members

SEBI Clause 49 (Il.A.1) ,
2015; Companies Bill Clausg
177(2), 2013

Two-third members of audit committee are indepehderctors

SEBI Clause 49 (IILA.1),
2015

Chairman is independent non-executive director

SEBUse 49 (I1.A.3),
2015

Internal audit procedure is defined in the report

EBSClause 49 (I11.D & E),
2015; RBI, 2002

Statutory auditor is appointed by board

SEBI Clause 49 (lIl.D & E),
2015; RBI, 2002

Committee met at least four times a year

SEBI Clause 49 (lil.B), 2015

Company secretory act as a secretory of audit ctteeni

SEBI Clause 49 (lIl.A.6),
2015; Companies Bill Clausg
134f, 2013

Bank include a certificate from either the auditoos practicing company
secretaries regarding compliance of conditions afparate governance an
disclose it in the annual report

SEBI Clause 49 (lll.D & E),
d2015

Ill. Risk Management

®)

Presence of risk management committee

RBI, 2002; SEBI Clause 4
(V1), 2015; BCBS, 2015

Appointment of a chief risk officer

RBI, 2002; BCBS, 2015

Bank disclose the size of risk management committee

RBI, 2002

Bank disclose the number of meetings held by RMC

|, R@02
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Bank have non- executive director as chairman offRM

RBI, 2002

IV. Remuneration

Q)

Board constitute a remuneration for overall ovédrsitf management's
implementation of remuneration system.

SEBI Clause 49 (IV), 2015;
Companies Bill Clause 178,
2013

Independent director as a chairman of the committee

Companies Act 2013

At least three members, with majority as non-exgeudirectors.

Companies Act 2013

Information on payments of remuneration/ sittingsféo directors, if any paid is
disclosed in the report.

SEBI Clause 49 (l1.C), 2015

All directors are non-executive

Companies Act 2013

V. Shareholder Rights and
Information
(11)

Board constitute stakeholder’s grievance committee.

SEBI Clause 49 (VIII.E.4),
2015; Companies Bill Clausg
178, 2013

Non-executive director act as chairman of stakedrajgievance committee.

SEBI Clause 49 (VIII.E.4),
2015

Compliance officer reporting to company secretary

RBI, 2002

Committee look into the matters relating to investamplaints and board
discloses the number of complaints received amuwes in a financial year.

SEBI Clause 49 (VIII.E.4),
2015; Companies Bill Clausg
178(6), 2013

Board disclose the information on the last threeuahgeneral meeting held in
the annual report.

SEBI Clause 49 (XII.6),
2015

Bank board disclose the information regardingigtérlg on various stock
exchanges in the report.

SEBI Clause 49 (XI1.9),
2015

Disclose its dividend policy and dividend paidaify, during the year in the
report.

SEBI Clause 49 (XI1.9),
2015

Bank disclose the information on market price sfshare.

SEBI Clause 49 (XII.9),
2015

The procedure of share transfer system is explainatprehensively in the
report.

SEBI Clause 49 (VIIL.E.5),
2015

Disclosure on the information on the shareholdiatigen of shares held by
directors is made.

SEBI Clause 49 (XI1.9),
2015

Information about the proportion of dematerialisbdres held by bank given in
its annual report.

SEBI Clause 49 (XI1.9),
2015

VI. Disclosure and
Transparency

®)

Bank disclose the policy on dealing with Relatedy@ransactions.

SEBI Clause 49 (VIIL.A),
2015

Bank disclose the significant accounting policidsgted in Schedule- 17 of the
annual report.

SEBI Clause 49 (VIII.B),
2015

Bank has a separate section on Management DisowmsibAnalysis as a part o
annual report.

SEBI Clause 49 (VIII.D),
2015

CEOICFO certify to the board that board has cordpiecounting standards and
code of conduct set by the bank.

SEBI Clause 49 (IX), 2015

Details of non-compliance by the company, penaltes strictures imposed on
the company by Stock Exchange or SEBI or any sigtw@uthority, on any
matter related to capital markets, during thetlagte years is disclosed in the
annual report.

SEBI Clause 49 (XII.7.ii),
2015

Bank disclose information regarding the ways andmseby which shareholders
are informed.

SEBI Clause 49 (XI1.8),
2015

Bank disclose the details about resignation oratessof directors along with th
detailed reasons of resignation in report.

e SEBI Clause 49 (VIII.F),
2015

A brief resume of new director or re-appointed clioe is included for the
information to the shareholders

SEBI Clause 49 (VIII.G)
2015

Total dimensions of corporate
governance = 6

Total corporate governance norms/indicators = 58

Source:Authors’ compilation
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Appen

dix C

Tables C1 provides the optimal idiosyncratic wesgtgpecific to dimension and for sampled bankspiobt
using BoD model restricted at 10 percent lower lobdrable C2 reports the corporate governance ind&ies
for banks obtained corresponding to different weiglstrictions on lower bound in BoD model.

Table C1: Bank-specific weights generated for indidual dimensions of CGb ¢

Dimensions | Il 1] \ \ \ii
Bank Bank name Board Audit Risk Remuneration Shareholder Disclosure
code Effectivenes | Function | Managemen (W) rights and and
s (wy) (Wy) t (W) information Transparency
(Ws) (W)
Bl Allahabad Bank 0.1 0.1 0.1 0.1 0.1 0.5
B2 Andhra Bank 0.139147 0.1 0.1 0.1 0.460853 0.1
B3 Axis Bank Ltd. 0.183612 0.156672 0.359714 0.1 1 0. 0.1
B4 Bandhan Bank Ltd. 0.1 0.103993 0.49600] 0.1 0.1 0.1
B5 Bank of Baroda 0.1 0.1 0.1 0.1 0.5 0.1
B6 Bank of India 0.1 0.1 0.1 0.1 0.1 0.5
B7 Bank of Maharashtra 0.1 0.1 0.1 0.1 0.5 0.1
B8 Canara Bank 0.1 0.1 0.1 0.1 0.5 0.1
B9 Catholic Syrian Bank Ltd. 0.1 0.1 0.5 0.1 0.1 10.
B10 Central Bank of India 0.1 0.1 0.1 0.1 0.1 0.5
B11 City Union Bank Ltd. 0.218904 0.381096 0.1 0.1 0.1 0.1
B12 Corporation Bank 0.1 0.1 0.1 0.1 0.5 0.1
B13 DCB Bank Ltd. 0.443328 0.15667R 0.1 0.1 0.1 0.1
B14 Dena Bank 0.1 0.1 0.1 0.1 0.1 0.5
B15 Dhanalakshmi Bank Ltd 0.5 0.1 0.1 0.1 0.1 0.1
B16 Federal Bank Ltd 0.191851 0.408149 0.1 0.1 0.1 0.1
B17 HDFC Bank Ltd. 0.191851 0.408149 0.1 0.1 0.1 1 0.
B18 ICICI Bank Ltd. 0.1 0.1 0.1 0.1 0.5 0.1
B19 IDBI Bank Limited 0.1 0.1 0.5 0.1 0.1 0.1
B20 IDFC Bank Ltd. 0.1 0.1 0.5 0.1 0.1 0.1
B21 Indian Bank 0.1 0.1 0.5 0.1 0.1 0.1
B22 Indian Overseas Bank 0.1 0.1 0.1 0.1 0.5 0.1
B23 Indusind Bank Ltd. 0.5 0.1 0.1 0.1 0.1 0.1
B24 Jammu & Kashmir Bank Ltd. 0.1 0.1 0.1 0.1 0.5 10
B25 Karnataka Bank Ltd. 0.1 0.1 0.1 0.5 0.1 0.1
B26 Karur Vysya Bank Ltd 0.5 0.1 0.1 0.1 0.1 0.1
B27 Kotak Mahindra Bank Ltd. 0.187731 0.156672 0.1 0.355596 0.1 0.1
B28 Lakshmi Vilas Bank Ltd. 0.139147 0.1 0.1 0.4588 0.1 0.1
B29 Oriental Bank of Commerce 0.1 0.1 0.1 0.1 0.5 10
B30 Punjab and Sind Bank 0.1 0.1 0.1 0.1 0.5 0.1
B31 Punjab National Bank 0.1 0.1 0.1 0.1 0.5 0.1
B32 RBL Bank Ltd. 0.127231 0.1 0.1 0.472769 0.1 0.1
B33 South Indian Bank Ltd. 0.13294 0.1 0.46706 0.1 0.1 0.1
B34 State Bank of India 0.1 0.1 0.5 0.1 0.1 0.1
B35 Syndicate Bank 0.1 0.1 0.1 0.1 0.1 0.5
B36 UCO Bank 0.1 0.1 0.1 0.1 0.1 0.5
B37 Union Bank of India 0.1 0.1 0.1 0.1 0.5 0.1
B38 United Bank of India 0.1 0.5 0.1 0.1 0.1 0.1
B39 Vijaya Bank 0.1 0.1 0.1 0.1 0.5 0.1
B40 Yes Bank Ltd. 0.283951 0.24229 0.1 0.1 0.1 759
Average 0.16 0.14 0.18 0.13 0.23 0.16

Source Authors’ calculations
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Table C2: Sensitivity analysis of corporate governace index — Alternative CGI for different weight restrictions on lower bound varying from 0.05 to 0.16

Bank CGloos CGlooe CGloo7 CGlgs CGlg.9 CGlo.10 CGlo11 CGlo12 CGlpi3 CGloa CGlo.is CGlo.is Mean S.D

code
B1 0.9678 0.9617 0.9556 0.9494 0.9436 0.93y7 0.9319 0.9261 0.9205 0.9149 0.9094 0.9039 0.9352 0.0210
B2 0.9756 0.9708 0.9661 0.9614 0.9569 0.9523 0.94718 0.9433 0.9389 0.9345 0.9301 0.9254 0.9502 0.0164
B3 0.9905 0.9887 0.9868 0.9849 0.9831 0.9812 0.9794 0.9776 0.9757 0.9735 0.9709 0.9682 0.9800  0.0071
B4 0.9314 0.9188 0.9065 0.894¢ 0.8830 0.8716 0.8606 0.8498 0.8393 0.8291 0.8191 0.8093 0.8678 0.0400
B5 0.9645 0.9577 0.9510 0.9443 0.9378 0.9314 0.9250 0.9188 0.9126 0.9065 0.9005 0.8945 0.9287 0.0229
B6 0.9517 0.9426 0.9336 0.9244 0.9162 0.9078 0.8995 0.8914 0.8834 0.8755 0.8678 0.8602 0.9045  0.0800
B7 0.9706 0.9649 0.9593 0.9534 0.9483 0.9428 0.9375 0.9322 0.9270 0.9218 0.9167 0.9116 0.9405  0.0193
B8 0.9672 0.9609 0.9547 0.9486 0.9425 0.9366 0.9307 0.9248 0.9191 0.9134 0.9078 0.9022 0.9340  0.0213
B9 0.9531 0.9442 0.9355 0.927 0.9186 0.9103 0.9023 0.8943 0.8865 0.8788 0.8713 0.8639 0.9071 0.0292
B10 0.9569 0.9487 0.9407 0.9327 0.9250 0.91y3 8.909  0.9024 0.8951 0.8880 0.8809 0.8740 0.9143 0.0p72
B11 0.9832 0.9799 0.9766 0.9734 0.9702 0.96)0 8.963 0.9606 0.9563 0.9506 0.9450 0.9395 0.9638 0.0139
B12 0.9339 0.9217 0.9098 0.8982 0.8870 0.8760 2.865 0.8548 0.8445 0.8346 0.8248 0.8153 0.8721 0.0888
B13 1.0000 1.0000 1.0000, 1.000 1.0000 0.9984 @.996 0.9940 0.9917 0.9882 0.9841 0.9800 0.9944  0.0p70
B14 0.9544 0.9458 0.9373 0.929 0.9208 0.9128 0.904 0.8972 0.8896 0.8821 0.8747 0.8674 0.9097 0.0285
B15 1.0000 1.0000 1.0000, 1.000 0.9962 0.9912 @.986 0.9815 0.9767 0.9720 0.9673 0.9602 0.9859 0.0143
B16 1.0000 1.0000 1.0000, 1.000 1.0000 1.0000 0.004 1.0000 1.0000 0.9983 0.9957 0.9930 0.9989 0.0023
B17 0.9901 0.9881 0.9862 0.9842 0.9823 0.98p3 @.978 0.9765 0.9746 0.9711 0.9667 0.9624 0.9784  0.0p86
B18 0.9740 0.9690 0.9640 0.9591 0.9542 0.9494 6.944  0.9398 0.9352 0.9305 0.9259 0.9214 0.9473 0.0173
B19 0.9665 0.9601 0.9537 0.947% 0.9413 0.9352 2.929  0.9232 0.9173 0.9115 0.9058 0.9002 0.9326 0.0p17
B20 1.0000 1.0000 1.0000, 1.000 1.0000 1.0000 0.004 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000  0.0p00
B21 0.9710 0.9654 0.9598 0.9544 0.9490 0.9486 8.93§ 0.9331 0.9279 0.9228 0.9177 0.9127 0.9413 0.0191
B22 0.9630 0.9559 0.9490 0.9421 0.9353 0.9286 0.922 0.9156 0.9092 0.9029 0.8966 0.8905 0.9259 0.0238
B23 0.9911 0.9893 0.9876 0.9858 0.9827 0.9786 6.974 0.9704 0.9664 0.9624 0.9584 0.9535 0.9751 0.0128
B24 0.8822 0.8784 0.8746 0.8708 0.8671 0.8684 @.859 0.8560 0.8524 0.8488 0.8453 0.8418 0.8617 0.0132
B25 0.9689 0.9630 0.9571 0.9512 0.9455 0.93p8 0.934 0.9286 0.9231 0.9176 0.9123 0.9070 0.9373 0.0203
B26 1.0000 1.0000 1.0000, 0.9981 0.9934 0.9882 0.983 0.9779 0.9728 0.9678 0.9629 0.9567 0.9834  0.0156
B27 0.9581 0.9501 0.9423 0.9346 0.9270 0.9195 2.912  0.9049 0.8978 0.8900 0.8818 0.8737 0.9160  0.0p73
B28 0.9691 0.9631 0.9572 0.9514 0.9456 0.94p0 @.934  0.9288 0.9233 0.9179 0.9126 0.9069 0.9375 0.0203
B29 0.9728 0.9675 0.9623 0.9571 0.9520 0.94y0 0.942 0.9370 0.9321 0.9273 0.9225 0.9177 0.9448 0.0180
B30 0.9651 0.9584 0.9518 0.9453 0.9389 0.93p5 8.926  0.9201 0.9140 0.9080 0.9021 0.8962 0.9299 0.0226
B31 0.9772 0.9727 0.9683 0.964 0.9596 0.95p4 Q.95]1 0.9469 0.9427 0.9386 0.9345 0.9304 0.9535 0.0153
B32 0.9696 0.9637 0.9580 0.9522 0.9466 0.9410 6.935  0.9300 0.9246 0.9193 0.9140 0.9088 0.9386 0.0199
B33 1.0000 1.0000 1.0000, 1.000 1.0000 1.0000 0.004 1.0000 1.0000 1.0000 1.0000 0.9992 0.9999 0.0002
B34 0.8973 0.8937 0.8901 0.886% 0.8829 0.8794 0.87 0.8725 0.8690 0.8656 0.8622 0.8589 0.8778 0.0126
B35 0.9540 0.9453 0.9368 0.9284 0.9202 0.91P1 0.904 0.8963 0.8886 0.8811 0.8737 0.8664 0.9089 0.0p87
B36 0.9598 0.9521 0.9446 0.9372 0.9299 0.92p7 6.913 0.9087 0.9018 0.8950 0.8884 0.8818 0.9298 0.0256
B37 0.9666 0.9601 0.9538 0.947% 0.9414 0.93p3 8.929  0.9233 0.9175 0.9117 0.9060 0.9003 0.9327 0.0p17
B38 0.9106 0.9086 0.9065 0.9044 0.9024 0.90p4 8.898 0.8963 0.8943 0.8923 0.8903 0.8884 0.8994  0.0073
B39 0.9649 0.9582 0.9516 0.945 0.9386 0.93p2 0.925 0.9197 0.9136 0.9076 0.9016 0.8958 0.9296 0.0p27
B40 1.0000 1.0000 0.9996 0.9982 0.9969 0.9955 2.994 0.9928 0.9915 0.9901 0.9887 0.9871] 0.9945 0.0045

Source Authors’ calculations
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Highlights

1) This paper presents the methodological framework to construct a non-parametric corporate
governance index for banking firms using DEA based ‘benefit-of-the-doubt” approach.

2) This paper provides a comprehensive multi-dimensional framework for assessing the
corporate governance of a bank.

3) An illustration is made using a data set of 40 Indian banks operating in the year 2017.

4) The constrained BoD model used assigns endogenous weights to individual dimensions of
bank governance.



