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Abstract

The paper attempts to examine the impact of branch level efficiency, total
factor productivity, growth and priority sector lending of RRBs on their
profitability and determine the factors that significantly influence the
efficiency of these banksin three selected backward districts of WWest Bengal
by applying Malmquist productivity index and Data Envel opment Analysis.
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I ntroduction

The Government of Indiaintroduced economic and financial sector reformsin general and
banking sector reformsin particular toimprovethe performance of theIndian banks. Thefirst
phase of banking sector reform was introduced in 1991 after the recommendation of
Narasmham Committee. It focused on thereduction in Statutory Liquidity Ratio and Cash
Reserve Ratio, deregulation of interest rates, trangparent guidelines, normsfor entry and exit
of private sector banks, direct access of public sector banksinto capita markets, liberaization
of branch licensing policy, setting up of Debt Recovery Tribunals, asset classification and
provisioning, incomerecognition, formation of Asset Reconstruction Fund. Whilethe second
Narasimham Committee? (1997) recommended the merger of strong units of banks and
adaptation of 'narrow banking' concept to rehabilitate weak banks.
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Themain motive of thereformswasto improve the operational efficiency of the banksto
further enhancetheir productivity and profitability. However, financia sector reformsinthe
early 1990s have brought about fierce competitionin the banking sector. Thefinancid crisisin
emerging market economiesin the mid-1990s has clearly exposed the dangers of abank's
excessiverdiance on thetraditional businessactivities. Stone et d. (2000) have particularly
pointed out thelack of proper diversification of theloan portfolio asakey catalyst of bank
distressafter financia deregulation. Eventudly, the structure of banking markets of emerging
economies has been shaped by the policiesthat encouragethe provision of financia services
to specific sectors of economieson thefringe of economic development. Asaconsegquence,
theuniversal banking modd , which alowsbanksto combineawiderangeof financid activities,
including commercia banking, investment banking and insurance, hasemerged asadesrable
structure of afinancial institutions. Such diversifications of activitieshavebeenleadingtoa
blurring of line acrossdifferent financial institutions and have been facilitated by relatively
liberd lawsasregardsbanking and securitiesbus ness. Thus, enhanced profitability, productivity
and operationd efficiency through proper product mix or diversification have becomeessentia
for growth and surviva of any bank. Obvioudy Regiona Rura Banks (RRBS) are not beyond
thistrack.

Almog snceinception, RRBsare suffering from seriousproblemslike highrisk dueto exposure
only to thetarget group, escalating losses due to non-viablelevel of operationsin branches
located at resource-poor areas, switch-over to narrow investment banking asaturn-over
strategy. Misra(2006) pointed out that the mandate of promoting banking with arural focus,
however, would be an enduring phenomenon only when thefinancia health of the RRBsis
sound. With built-inrestrictions on their operations, it iscommon to expect that thefinancial
health of the RRBsitsalf would be amatter of concern. With the onset of the neo- libera
economic reforms, the RRBs came under the scanner once again. The Naras mham Committee
(1997) recommended that to impart viability to the operations of RRBs, they should be
permitted to engagein all types of banking business and should not beforced to restrict their
operationsto the target groups. However, over aperiod of time, RRBs were allowed to
finance the non-target group, non-farm sector and non-priority sector clientsin adefined
proportion. Inthe ensuing years, RRBs have to facetight competition with the commercial
banksfor their growth and survival irrespective of thefact that their very rolein the society
required aspecial statusand adifferent set of policies. Thus, the productivity, profitability and
operationa efficiency of RRBshave becomethe key issueswhich enablethemtofunctionas
an effectiveand efficient ingtitution of rurd credit.
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Profitability, productivity, efficiency and importance of functiond diversfication have become
burning issuesin the eraof banking sector reformsand have enjoyed agreat deal of interest
among researchers studying performance analysis. The banking performanceiscommonly
measured by using different financid ratios. Y eh (1996) has observed that the major drawback
of thismethod is its dependence on benchmark ratios, which could be arbitrary and may
midead an andys <. Further, Sherman and Gold (1985) have noted that thefinancia ratiosdo
not capturethelong term performance and many aspectsof performance such as, operations,
marketing and financing. Amandeep (1991) considered e even factorswhich reflect different
dimensionsof banking operations and hence affect the banking profitability. Kaushik (1995)
haseva uated productivity and profitability of Indian banksduring 1973to0 1997 by using nine
indicatorsand concluded that the social obligationisnot amajor drag on profitability of the
banks. Bhatiaand Verma (1998) have made an attempt to determine empirically thefactors
influencing prafitability of public sector banksin Indiaby applying multipleregressontechnique.
Their study reved sthat priority sector advances, fixed/ current deposit ratio and establishment
expensesinfluencethe profitability of public sector banks negatively. Das and Ghosh (2005)
have argued that thereisastrong effect of ownership on bank's performance.

In recent times, thereisatrend towards measuring banks performanceusing frontier analysis
technique, which includes parametric and non-parametric approach. Sathye (2001) assessed
theefficiency of banksin India, using DataEnvelopment Analyss(DEA). Heused two modds
to show how efficiency scoresvary with changein inputsand outputs. Sayuri and Shrai (2002)
assessed theimpact of deregulation by examining the changesin performance of banking
sector in post-reform eraby applying DEA. The study has concluded that the performance of
the public sector bank has improved in the second half of the 1990's. Jackson and Fethi
(2000) have evaluated the technical efficiency of individual Turkish banks, using DEA
methodol ogy and investigated the determinants of efficiency by using Tobit modd. Cingi and
Tarin (2000) have examined the efficiency and productivity changein Turkish Commercial
banks, usng DEA and DEA-based Mamquiest Tota Factor Productivity Index. Ashishand
Batra(2012) empiricaly explored the productivity changesof Indian banking industry during
the post liberalization period (2006-2011) by gpplying anon-parametric Mamauist Productivity
Index (MP1). Results showed that during the study period, Indian banking industry experienced
gtagnation intechnological progress. The group-wise analysis showed no significant difference
among the banks. Further, scaleinefficiency seemsto bethe main reasonfor overdl inefficiency
inthebanking industry.
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Conventional theory regarding diversification of banking activities predictsthat combining
different typesof activities, namdy, non-interest earning activitiesand interest earning activities,
and rebalancing bank income away from interest income activities and towards non-interest
activitiesmay increasereturn and diversfy risks, therefore boosting performance. Stiroh (2002,
2006) has observed that greater reliance on non-interest income is associated with higher
volatility of bank income and higher risk, but not higher returns. Gamraand Plihon (2002)
havefound that gains generating from revenue diversification are morethan offset by the cost
of increased exposureto the non-interest income, pecificaly by thetrading incomevolility.

Most of the earlier studies have measured the performance of Indian banksat amacro level.
Many of them have examined variousissuesrelating to the performance of Indian banks,
particularly that of the nationalized banks, but none of these studieshave examined exclusvely
the performance of the RRBs so far at branch level. Thereisno prominent work which has
been sofar carried out on the performance evaluation and efficiency measurement of RRBsat
the branch level, specificaly inthe backward digtrictsin the state of West Bengdl. The present
study isan attempt to examine theimpact of efficiency, total factor productivity growth and
priority sector lending of RRBson their profitability at branch-based micro-level. The study
makesan attempt to determinethefactorsthat significantly influencethebranch efficiency in
either direction. The study further attemptsto investigate the rel ationship between bank
efficiency and revenuediversficationin the changing structure of emerging economies.

Therest of the paper isdivided into five sections. Section |1 isdevoted to methodol ogical

trestment for assessment of profitability, efficiency, tota factor productivity growth and revenue
diversfication. Section |11 representsthe sampleframeand datasources. Section |V represents
the regression modd for estimation of profitability and efficiency. SectionV dealswiththe
andlysisof empiricd resultsrelating to the estimation of profitability and efficiency. Section VI

concludes.

II. Methodological Treatment
(a) Profitability Measurement

Theterm 'profitability’ isarelative measure which depictsthe relationship of the absolute
amount of profit with variousother factors. It indicatesthe ability of abank toraiseitsincome
level. Themost widely used ratio of bank profitability isnet profit asapercentage of working
fund. Working fund referstototal assetsor liabilities, whichistaken asthe basefor measuring
thisratio. However, banksdo not get return on al assetsrather on total business, i.e., sumof
all depositsand advances. Thus, in thisstudy, total business hasbeen considered! asthe base
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for caculating the profitability ratioinstead of working fund, i.e., net profit ratio as percentage
of total business(Y). Profitability of bank ishighly affected by anumber of endogenousand
exogenousfactors. Changesin policies made by RBI are exogenousfactors, whereasthe
factorslike careful control of expenditure, timely recovery of loans and volume of business
areendogenous.

(b) DEA: A Technique of Efficiency Measurement

Efficiency rdatesto how well abank employsitsresourcesrel ativeto theexisting production
possibilities frontier or relative to the current best practice of the bank and how a bank
smultaneoudy minimizescost and maximizesrevenue, based on anexigting leve of production
technology (Tandon, 2003). Thus, efficiency comparesthe observed ratio of inputsto outputs
for afirmagaing an optima onewhich constitutestheefficient frontier . Theoverdl efficiency
of afirm congstsof two components, namely, technica efficiency, which reflectsthe ability of
afirmto obtain maximal output from agiven set of inputs and all ocative efficiency, which
reflectsthe ability of afirmto usetheinputsinoptimal proportions, given their respective
prices. Technica efficiency can be decomposed into pure technica efficiency and scale
efficiency. Puretechnica efficiency measuresthe management performancein maximizing
output. Scale efficiency reflectswhether adecision making unit (DMU) isoperating at the
optimal scalesize. Therewould be scaleinefficienciesif thefirm isoperating at any other scale
gze (Avkiran, 1999).

Themeasurement of efficiency isardative assessment of afirm againgt an efficient frontier. In
frontier analysis, the DMUSs, i.e., the bank branches of RRBs, having better performance
relativeto aparticular standard are separated from those having rel atively poor performance.
Such line of separation ismarked either by applying anon-parametric or parametric frontier
anaysis. Both gpproaches are useful in assessing efficiency of aDMU aswell asproductivity
change over the period and identifying the factorsresponsiblefor the productivity change.
Parametric techniquesrequire an explicit specification of aproduction function but non-
parametric techniques do not have such requirement. The main reason for the selection of
DEA, anon-parametric gpproach, isthat it permitsfor variationsfound in datato be assessed
(Alam, 2001). It does not impaose any formal specification on the production function. It does
not require prior knowledge of thefunctiona form of thefrontier, error andinefficiency sructures
(Isikk and Hassan, 2003).

DEA, introduced by Charnes, Cooper and Rhodes (1978), isamathematica technique used
to form theefficient production frontier for estimating the efficiency of aDMU. The purpose
of DEA isto construct anon-parametric envel opment frontier over the data points such that
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all observed pointslie on or below the production frontier, i.e., no observed point liesbeyond
thefrontier. DMUslying on thefrontier areassigned an efficiency scoreof 1, considered as
fully efficient, whilethoselying below thefrontier are assgned scores of zero and below one
and aresaid to berdatively inefficient as compared to the bench mark DMU.

Efficiency itsaf iscapable of being defined by both output orientated and input orientated
models. Output oriented model addresses the question how much output can befeasibly
enhanced by kegping thegivenleve of input ascongant. On the other hand, theinput orientation
looks at how much input can be feasibly reduced to produce the samelevel of output. The
output and input orientated measureswill only provide equiva ent resultsof technicd efficiency
when congtant return to scale exists, but will be unegqua when increasing or decreasing return
to scaleispresent (Fareand Lovell, 1978). In many DEA studies, analysts havetended to
select input orientated model becausein most DM Us, input quantities seem to bethe primary
variables (Codli, 1996).

The DEA-basad efficiency measurement isbased on two assumptions, namely, constant returns
to scale (CRS) and variablereturnsto scale (VRS). The constant return to scale assumption
representsthe technology using aunit isoquant (Farrell, 1957). Assume, therearedataon K
inputsand M outputs of each of N bank branchesof RRBsor DMUs. For theith DMU these
arerepresented by the vectosx andy; respectively. TheK x N input matrix, X and theM x
N output matrix, Y represent thedataof all N DMUs.

Using linear programming input orientated CRS model can bederived as.

minqu q
Subject to—
-y +Yl 20,

ox - X130, 130 Equation (01)
Where, q, the efficiency score for the ith DMU, isascalar and | isaN x 1 vector of

constant. Thelinear programming problem must be solved N times, oncefor eeachDMU in
thesample. A valueof q isthen obtained for each DMU.

The CRS assumptionisonly appropriatewhen all DMUs are operating at an optimal scale.
But imperfect competition, constraintson finance etc. may causeaDMU to be not operating
at optimal scale. The use of CRS specification, when all DMUs are not operating at the
optimal scale, will result in measure of technical efficiency, which isconfounded by scale
efficiencies(SE). CRSmodd doesnot differentiate between puretechnica inefficienciesand
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inefficienciesdueto non constant (increasing or decreasing) return to scal e effect. The use of
VRS specification will permit the calculation of technicd efficiency devoid of these SE effects
(Codli, 1996).

The assumption of CRSmodel can berel axed by adding the convexity constraint N1¢ =1 to

equation (1), which definesatechnica efficiency scorefor each DMU under VRS assumption
(Banker, Charnesand Cooper, 1984).

Themodel under VRS assumptionisasfollows:.

minqu q
Subto—
-y +Yl 30,

gx - XI 20,
N1¢ =1,1 3 0, Equation (02)

Where, N1isan N x 1 vector of ones. Thisapproach formsaconvex hull of intersecting
planeswhich enve ope the datapointsmoretightly than the CRS conica hull and thusprovides
technicd efficiency scoreswhich are greater than or equa to those obtained usng CRSmode.

Thismodd decomposestheoverdl technical efficiency, i.e., technical efficiency scoresobtained
fromaCRSDEA, into puretechnical efficiency and scal e efficiency. Thismay be done by
conducting bothaCRS and aVRS DEA upon the samedata. If thereisadifferenceinthe
two scoresfor aparticular DMU, then thisindicatesthat the DMU has scaeinefficiency and
that scal einefficiency can be calculated from the difference between the VRS TE scoreand
the CRSTE score. Scaleefficiency istheratioof CRSTEto VRSTE.

Inequationform,

Overdl technicd efficiency = Puretechnicd efficiency x Scaeefficiency

Inthisstudy, theinput orientated variablereturn to scale DEA mode hasbeen used to measure
technicd efficiency, decomposed into puretechnica efficiency and scale efficiency.

(c) Malmquist Productivity Index: A Technique of Assessing Productivity Change

The productivity isdefined astherate of transformation of inputsto outputsor smply theratio
of outputs over inputs (Coelli et al., 1998). To increase productivity, aDMU hasto either
maximize outputsfor agiven level of inputsor minimizeinputsfor agivenlevel of outputs.
Sometimes, both productivity and efficiency termsareinterchangeably used. But thereisa
sharp difference between thetwo. Productivity enhancement basi cally dependson two sources,
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namely technological progressand production efficiency. In termsof the production frontier
that refl ects the maximum output attainable from each input level or smply asthe current
production technol ogy, technologica progressis seen asshifts (not necessarily paralle shifts)
intheproduction frontier over timedueto technological innovation (Codlli et al., 1998). This
must be distinguished from technical efficiency gainthat indicatesthe distance of an observed
production away from the production frontier. Fully efficient DMUs are located on the
production frontier. Hence, amovement closer to the production frontier indicatesimproving
efficiency. But increased efficiency from one period to another does not necessarily indicate
higher productivity sincethe production technology may have changed. Similarly, improved
productivity does not indicate acorresponding improvement in efficiency if the production
frontier has shifted but the relative distancefrom the new frontier remainssameasthe previous
distancefrom the previous production frontier.

Inthisstudy, tota factor productivity growth (TFP) hasbeen ca culated by usngtheMamauist
Productivity Index (MPI), asintroduced by Caveset al. (1982) and developed by Fareet
al. (1994). The MPI can be computed by using only quantitative datafor both inputs and
outputsaloneand isexpressed astheratio of distancefunctions. Distancefunctionsarefunction
representations of multiple-output and multiple-input technology that require only dataon
guantitieswithout the need to specify behavioural objectives such as cost minimization or
profit maximization (Avkiran, 2000). Distancefunctions can ether beinput or output orientated.
Aninput distance function definesthe production technology by referring to the maximum
contraction of theinput vector given an output vector. By contrast, the output distancefunction
seeks maximum expansion of the output vector given to theinput vector.

Whenthereispanel data, DEA-likelinear programsand ‘Mamquist Total Factor Productivity
Index’ may be used to assess productivity changes, and to decomposethis productivity growth
into two componentsviz., technological change and technical efficiency change. Following
Fareet al. (1994), the output oriented Malmquist Productivity Index has been used for the
present study. They specified an output based Mamquist Productivity Change Index as:

A (X Vo) - Jd(;“(xm.vm)
di(X,.Y,) dii(X,.Y,)

Where, m isthe productivity of the production point (x,,,, ¥,,,) relativeto the production
point (x, y,). A valuegreater than oneindicates positivetota factor productivity growth from
periodt to periodt+1. Fareet al. (1992) specified that m, > 1 indicates productivity gain;
m, < lindicates productivity loss; andm, = 1 meansno changein productivity fromtimet to
t + 1. To solve equation (3) four component distance functions, which involvefour linear

My (Yars Xear Yoo Xi) = \/ Equation (03)
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programming problems(smilar to those conducted in ca culating technical efficiency measures)
beformulated. The VRS or CRS option has no influence on the Mamquist DEA because
both are used to cal cul ate the various distance functions used to construct the Malmqui st
indices(Codlli, 1996). The output orientated four L P modelsfor formulating four distance
functions (assuming CRStechnology) are:

[da (%, YOI " =max,, g

Subto -qy, +Y]l 2 0,
X, - Xl 20,

30

[d(t)ﬂ(xuli yt+1)]-1 =max,, q
SUb to - qy| 1+l + Yt+1I 3 O ’

)g,t+1_ Xt+1|
| 30

30

[do (X1, Vi)l H = maX,, g

Subto - QYi 41 +Yt|

30’

)ﬁ,t+1' th 3 0,

30

[do™ (%, y)I'* = max,,

Subto - qy, + Y.l

t+1
X - Xt+1|
| 30

30

30

Equation (a)

Equation (b)

Equation (c)

Equation (d)

Theabovefour LP equationsmust be calculated for each firminthe sample.
A sameway of presenting thisindex ascited in Equation (03) isasfollow:

mj(yt+1’xt+1’yt7xt) =

do(Xp: Vo) - Gdo(X(,¥)

do(X:, Y

A5 (X, Yiun) - J

Or

o™ (X Ye) A" (X, Y0)

Malmquist Productivity Index (MPI) = Change in technical efficiency (EFFCH) x

Technologica change(TECH)

[42]
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Thefirst component (EFFCH) on theright hand siderepresents changeintechnica efficiency.
Thisfactor showsthe change of therelative position of the observed unit and the frontier
between timet and t+1. The second factor (TECH) that isthe square root term represents
technological change. Thevalueof TECH greater than unity meanstechnological progress
that isthe expangon of thefrontier; thevaueof TECH lessthan one symbolizestechnological
regress, i.e. the contraction of thefrontier.

EFFCH can be further decomposed into two parts. oneispuretechnica efficiency change
and other isscale efficiency change. Therefore, total productivity change and itscomponents
can be determined in asuccessive period of timewith the help of thefollowing equation:

Productivity Change = Pure Technical Efficiency Change x Scale Efficiency Change x
Technological Change

(d) Specification of Input and Output Variables

Thereisno unanimity among the previous studiesover the choice of input and output variables
for the purpose of DEA based efficiency and productivity analysis of the banks. DEA isa
flexible technique and produces efficiency scoresthat are different when alternative sets of
input and output areconsdered. Banksaretypicaly multi-input and multi-output firms. Since
many of the financial servicesarejointly produced and prices are typically assigned to a
bundleof financid services, specification of ‘input’ and 'output’ isadifficult task. Additiondly,
banks may not be homogeneous with respect to the types of outputs actually produced. In
view of these complexities, four approaches have come to dominate the studies on banking
input-output specification, namely, production gpproach, intermediation approach, operating
(income-based) approach and morerecently modern approach (Berger and Humphrey, 1992).
Sinceintroduction of financial sector reforms, banking industries have been forced to shift
their focusfrom socia banking to amore efficient and profit oriented banking through more
and more concentration on maximization of incomeand minimization of cogt. Inview of these
changing circumstancesin banking sector, the present study considersthe operating approach
(or income-based approach), taking interest expenses and non-interest expenses asinput
variablesand interest income and non-interest income as output variables, which could be
judtified in post reformsera.

(e) Herfindhal Approach: A Technique of Assessing Revenue Diversification

Inbanking sector, theterm 'diversification’ isused to define multi-dimeng ondity in operations.
The bank adoptsthe strategy of diversification primarily to reduce therisks and increase
return. They dso diversfy their operationsto grow their business, particularly when the prospect
of growthinthe present line of operationislimited. Thisgrowth may berealized by broadening
thehorizon of their services, i.e., by adding new servicesinto their portfolio. The other motives
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of diversfication by thebanksmay indudegaining market power, maximizing val ue, Srengthening
capital base, etc. (Ali-Yrkko, 2002).
Tomeasuretheincome diversfication, the study followsthe basic Herfindhal -type approach.
Themeasure of revenuediversification (RDIV, ), accountsfor variation in the breakdown of
net operating incomeinto two broad categories, viz., interest incomeand non-interest income,
Using thisbreakdown, revenue diversification of the banks hasbeen measured asfollow:

RDIV, =1- (S_I|2NT - S_IIiONlNT)

Where, H . istheshareof interestincome and SH istheshare of non-interest income,

NONIT

defined as:
SH = Interest Income/(I nterest Income + Non-interest Income),
H, ., = Non-Interest Income/(Interest Income + Non-interest Income),

Thenon-interest incomeincludes commissonsand feesincome, and trading and other income.
Divergfication variablesmeasure the degree of bank diversification. A higher vaueindicatesa
morediversfied mix. Thevaue 0 meansacomplete concentration, while 0.5 meansacomplete
divergfication.

I11. Sampleand Data sour ce

Onthebasisof anumber of socio economicindicators, districtsof West Bengd are segregated
into two groups. relatively developed districtsand relatively backward districts (Das, 2011).
In the present study, Paschim Medinipur, Bankuraand Puruliadistricts of West Benga have
been purposively salected from the group of backward districts. Sinceinception, Malabhum
Gramin Bank wasworking asaleading Regiona Rura Bank in Paschim Medinipur, Bankura
and Purulia. On 21t February 2007, dueto restructuring, thisbank became BangiyaGramin
Bikash Bank. At present, it has 37 branchesworking in Paschim Medinipore, 70 branchesin
Bankuraand 30 branchesin Puruliadistrict. The present study dealswith the branch-wise
performance evaluation of RRBs, working in these three backward districts during post-
amalgamation period. So the study period has been restricted from 2007 to 2012. Relevant
branch-wise data have been collected from the respectiveregiond officesof the RRBsof the
three districts for the concerned period. Subsequently, in this study, balanced panel data
consist of yearly observationsfor 137 branches between 2007 and 2012, 137 for each year
and 822 (137 x 6) intotal. DEAP software (Version 2.1)° hasbeen used for analyzing the
efficiency and productivity scores. STATA 9.0 software hasbeen used for panel dataanayss.

V. Regression Model for Estimation of Profitability and Efficiency

(a) Multivariate Profitability Analysis of RRBs

In this section, an attempt has been made to measure the impact of selected variables or
factorson RRB'sprofitability over thestudy period. Theprimary objectiveof thisanaysisis
to determinethefactorsthat significantly influencethe bank'sprofitability in either direction.
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Specification of the Function

The study assumesthat the profitability (Y, ) of RRBsdependsonitsefficiency (E,), total
factor productivity change (TFPC,), lending to priority sector asapercentagetotota advances
(PS.,), subsidy as percentage of total business(S), i.e.

Y. = dE.TFPC, P9, S)

Thelinear regress on equation based on the above function can bewritten as;

Y, =a+b,E, +b,TFPC, +b,PS, +b,S, +u, ......... Equation No (i)

Hypothetica Impact of Factorsinfluencing profitability

Efficiency (E,): Greater efficiency isexpected to strengthen the profitability position of the
bank. In other words, the bankswith gregter efficiency arelikely to have higher profitability.
Theefficiency of ithbranch at timet (E,) ismeasured by gpplying DataEnvelopment Andysis,
asstated eaxrlier.

Total Factor Productivity Growth (TFPC,): Thegrowthin productivity can be attributed
to technological progress (Sturm and Williams, 2004) and a so to efficiency improvement
(Berg et a., 1992). Hence, the banks with greater productivity are likely to have higher
profitability. The productivity growth of ith branch at timet (TFPC, ) ismeasured by gpplying
Malmquest Productivity Index, astated earlier.

Shareof Priority Sector Lending (PS.,): Increasein shareof priority sector lending to total
advancesisexpected to produce higher percentage of non-performing assets, which may
adversdly affect thebank'sprofitability. Thisperceptionisin conformity withtheeerlier research
findingsmade by Bhatiaand Verma(1998) who observed that priority sector advancesaffected
the profitability of public sector bank negatively. The share of priority sector lending of ith
branch at timet ismeasured astheratio of itspriority sector advancestoitstotal advancesat
timet.

Subsidy as percentage of Total Business (S)): Each branchisentitled to get asubsidy from
the head office on itsexcess of fund over loan portfolio. The bankswith higher percentage of
subsidy tototal busnessarelikely to have higher profitability.

(b) Explaining Efficiency Variation: A Multivariate Analysis

Theprimary objectiveof thisanalyssisto determinethefactorsthat sgnificantly influencethe
bank'sefficiency in either direction.

Specification of the Function

Thestudy assumesthat the efficiency (E,) of ith branch of RRBsat timet, dependsonthe

number of officersasapercentage of total employeesof ith branchat timet (O,), market size
of ithbranch at timet (BSZ,) and revenue diversification of ith bank at t period (RDIV)), i.e.,

E, = O, PSL,, BZ,,RDIV,)

it? it? it?
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Thelinear regression equation based on the above function can bewritten as;

E,=a+b0, +b,BSZ, +b,RDIV, +u, ....EquationNo (ii).

Hypothetical Impact of Factors influencing Efficiency

Number of Officersas percentage of Tota Employees(O,): Greater theratio of officersto
total employeesisexpected to strengthen the efficiency of thebank. Thenumber of officersas
percentage of total employees of ith branch at timet is measured as the ratio of itstotal
number of officer toitstotal employeesat timet.

Bank Sze (BSZ,): Sizeof abank influencesitsefficiency intwo ways. On the one hand, the
larger banks can harvest the benefits of economiesof scaeand ableto enhancethelr efficiency.
Ontheother hand, bankswith larger size may facethe problem of X-inefficiency, which may
affect the efficiency adversely. The nature of impact of size of abank on efficiency, therefore,
depends on how these diverseforces operate. In this study, bank size of ith branch at period
t hasbeen measured asthe naturd logarithm of itstota businessthat isdeposits plusadvances.
Revenue Diversification (RDIV, ): Diversfication of operationsenhancesefficiency of abank
intermsof both costsand profit. (Landi and Venturelli, 2002) Very large, well capitaized and
more efficient banks have moreincentivesto diversify. They perform better than the other or
the specialized ones; traditional forms of intermediation are less profitable for them.
Diversfication gainsare morethan offset by the cost of increased exposureto the non-interest
income, pecifically by trading incomevolétility. Banking ingtitutions can regp diversification
benefitsaslong asthey well-studied it depending on their specific characteristics, competences
and risk levels, and asthey choosetheright niche (Gamraand Plihan, 2004). However, itis
aso possiblethat asthe bankstilt their product mixestowardsfee-based activitiesand move
away fromtreditiond intermediiation activities, their earningsbecomemorevolatile Thisearnings
volatility may adversdly affect the banking efficiency. Hence, the nature of impact of revenue
diversification on efficiency of the bank depends on the relative strength of these diverse
forces.

(c) Estimation Techniques

Theequations specified above have been estimated by gpplying panel dataestimationtechniques
for aset of 137 RRB branches operating in thesethree sampledistricts over the period from
2007 to 2012. Use of panel data not only helps in raising the sample size and hence the
degreesof freedom considerably, it also incorporatesthe dynamicsof banks behavior inthe
market place. In panel data estimation, three models, namely the pooled regression model,
fixed effectsmodd (FEM) and random effect model (REM) are estimated for each analysis,
i.e., multivariate profitability analysisand explaining efficiency variation. The choice amongst
the pooled regresson model, the FEM and the REM isvery important asit largely influences
the conclusonsontheindividua coefficients’. Threestatistical tests, viz., therestricted F-test,
the Breusch and Pagan (1980) L agrange Multiplier test, and the Hausman (1978) test are
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carried out to select the appropriate model. Therestricted F-test isapplied to make achoice
between the pool ed regression model and the FEM. If the computed F-valueisgreater than
the critical F-vaue, choice of the FEM is made over the pooled regression model®. Onthe
other hand, the Breusch and Pagan Lagrange M ultiplier test® iscarried out to makeachoice
between the pooled regression model and the REM. Thetest isbased on the null hypothesis
that the variance of therandom disturbancetermiszero andit usesatest statistic that follows

c? digribution. Rgection of the null hypothesis suggeststhat there arerandom effectsinthe

relationships. Findly, if both the FEM and the REM are selected over the pooled regression
model following therestricted F test and the Breusch and Pagan Lagrange Multiplier test
respectively, the Hausman (1978) test' is applied to make a choice between the FEM and
the REM. Thetest isbased on the null hypothesisthat the estimators of the FEM and the

REM do not differ sgnificantly and usesatest statistic that hasan asymptotic ¢ 2 distribution.

If the null hypothesisisnot rejected, the REM isbetter suited ascompared tothe FEM. The
severity of the problem of multi-collinearity acrosstheindependent variablesisa so examined
intermsof thevarianceinflation factors(VIF).

V. Empirical Estimation of Profitability and Efficiency of RRBs
Table 1 Didtribution of Bank Branchesby Leve of Profitability of RRBsin three Digtricts of
West Bengal, 2007-08

Level of Profitability (%) (Y,) | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
Y, £0 4 | 2 3 3 2 2
0<Y, £1 9 [ 12 | 12 | 11 8 7
1<Y £2 25 | 30 | 28 | 32 | 43 | 46
2<Y,£3 26 | 23 | 30 | 45 | 42 | 55
3<Y, £4 31 | 32 | 37 | 34 | 34 | 20
4<Y, £5 20 | 24 | 24 | 9 6 5
Y, >5 22 | 14 | 3 3 2 2
Total number of Bank Branches (N) | 137 | 137 | 137 | 137 | 137 | 137

Source: Authors calculation

Table 1 representsavivid picturereating to the distribution of branch leve profitability (i.e.,
net profit as a percentage of working fund) of RRBs during 2007 to 2012. It exhibitsthat
branch level profitability has beenimproved acrossthe years and most of the branchesearn
moderate level of profit over theyears. The number of bank brancheswith relatively high
shareof profit (4 per cent and above) decreased over time- 7 branchesin 2012 as compared
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with 42in2007. Theshareof profit of the most of the bank branchesliesbetween 1to 4 per
cent.

Thebranch levd efficiency of RRBsthat measured by DEA methodology isshowninTable?2.
Theefficiency of RRBshasbeen sgnificantly improved over the study period. The number of
bank brancheswith high efficiency scores (0.70 and above) increased from 91 in 2007 to
105 branchesin 2012. Whereasthetotal factor productivity growth (TFPG) widely varied
across bank branches during the study period. The distribution of bank branchesin respect of
TFPGisshowninTable 3.

Table 2 Distribution of Bank Branches by Level of Efficiency in three Districts of
West Bengal, 2007-2012

Level of Efficiency (E,) 2007 | 2008 | 2009 | 2010 | 2011 | 2012
E, £0.40 10 15 0 1 1 2
0.40<E, £0.50 8 5 7 2 3 5
0.50<E, £0.60 15 7 2 8 6 5
0.60<E, £0.70 13 9 9 7 6 20
0.70<E, £0.80 21 18 28 27 27 38
0.80<E, £0.90 25 32 41 41 47 28
0.90<E, £1 45 51 50 51 47 39
Total number of Bank Branches (N) 137 137 137 137 137 137

Source: Authors calculation
Table3Distribution of Bank Branchesby Total Factor Productivity Growth of RRBs
in three Districts of West Bengal, 2007-2012

Total Factor Productivity Growth (TFPC, ) | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
TFPC, £0.70 0 3 6 0 0 12
0.70<TFPC, £ 0.90 8 11 21 4 4 18

0.90 <TFPC, £1 66 44 43 43 42 41

1<TFPC, £1.10 58 66 57 65 68 49
1.10<TFPC, £1.20 4 7 8 15 15 5
1.20<TFPC, £1.30 1 4 2 4 5 2

TFPC, >1.30 0 2 0 6 3 10

Total number of Bank Branches (N) 137 137 137 137 137 137

Source: Authors' calculation
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Estimation of Profitability: Multiple Regression Results

The descriptive statistics of the variablesused in the regression Model | are presentedin
Table4. Table5 representstheregression resultsfor the OLSmodel, the FEM and the REM,
showing the possibleimpact of factorsinfluencing profitability .

Table4 Descriptive Statisticsof VariablesUsed in Estimation of Profitability

Yi E, TFPC, P, Si
Mean 0.0265 0.81 1.0113 0.3883 0.0369
Max 0.0671 1 2.388 0.8779 0.1238
Min -0.016 0.202 0.194 0.1252 0.0032
SD 0.0140 0.1695 0.1595 0.1025 0.0118
N 822 822 822 822 822
Table5 Regression Resultsfor Variationsin Profitability:

Ordinary Least Squares Model Fixed Effects Model Random Effects Model
Variables | Coefficient | t-stat VIF | Coefficient t-stat Coefficient Z stat
Intercept -0421164 | -12.73+** -.02508 -1258*** | -0275474 | -12.83***
E, 0519797 | 24.38** | 111 .02366 13.35*** 0280114 16.06***
TFPC, .0051202 232** | 105 | .007827 6.78%** .0073012 6.14%**
P, -.0034938 -1 109 | .0146277 5.11%** 0117465 4,18%*+
S 6155797 | 19.78*** | 114 | 510532 20.40%** 5266122 21.42+%%
F-Stat 200.85%** F-Stat 244.45+** | Wald c? 1002.42¢**
R? 5068 R?within 5895 R? within 0.5858
Adj R? 5043 R2 Between 3731 R2 Between 0.4321

R? Overall 3970 R? Overall 0.4357
No. of Obs. 822 No. of Obs. 822 No. of Obs. 822

Inorder to select the appropriate modd , the restricted F-test, the Breusch and Pagan Lagrange
Multiplier test and the Hausman test are carried out and the value of thetest statisticsalong
with respective hypothesis are presented in Table 6. It isfound that for the estimation of
profitability dl thethreetest Satisticsare statisticaly sgnificant. Statistical sgnificanceof the
test statistic in the Hausman (1978) suggestsfor choice of the FEM over the REM. Hence,
theregression results of the FEM areused for statistical inference and further analysisof the
individud coefficients. A scrutiny of VIF showsthat thevauesof theVIF arerdetively low for
[49]
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each of theexplanatory variablesincluded inthemodel. Thismeansthat the estimated model
doesnot suffer from severemulticollinearity problem.

Table6 Testsfor Selection of AppropriateModel for Variationsin Profitability

Purpose Null Hypothesis Test Statistics
Selection between Pooled Regression Model | All u, =0 F(136,681)=20.92***
and Fixed Effects Model (Restricted F Test)

Selection between Pooled Regression Model | Var(u) =0 c2 =196.08***

@
and Random Effects Model (Breusch-Pagan

Lagrange Multiplier Test)

Selection between Fixed Effect Model and Difference in coefficients 0(24) =196.08***
Random Effects Model (Hausman Test) is not systematic

The estimation of fixed-effect model indicatesthat the branch efficiency (E,), total factor
productivity growth (TFPC,), lending to priority sector asapercentage to total advances
(PS.,) and subsidy aspercentage of total business (S,) positively and significantly stimulate
the branch profitability. In other words, the branchesthose have higher level of efficiency
(E,), higher degree of total factor productivity growth (TFPC,) larger percentage of lending
to priority sector tototal advances (PS.,) and higher level of subsidy as percentage of total
business(S,) experienced highlevel of profitability (Y,). Thefinding relating to priority sector
lending, istherefore, contradictory to the general proposition that priority sector advances
affect the profitability of the bank adversdly. Thismay be because of better awarenessleve of
the priority sector borrowers. Difference awareness programmes conducted by Govt., NGOs
and also different banks|ead to devel op the alertness|evel of the poor and priority sector
borrowersregarding effective utilization of loan and the need of itstimely repayment. In case
of SHGsmembers, loansaretakingjointly and they are highly motivated by the group itsdlf to
repay theloanswithin the stipul ated period.

Explaining the Variation of Efficiency: Multiple Regression Results
The descriptive statistics of the variablesused in the regression model no (ii) for explaining
efficiency variation acrossbranchesof RRBsand over time, are presented in Table 7.
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TableNo 7 Descriptive Statistics of Variablesin Explaining Efficiency Difference

Table8 showsthat the F statistics of the pooled regression model and thefixed-effect modd,
and theWald- ¢ ? statistic of the random-effect mode are satisticaly significant. Further, the

vaue of adjusted R? isreasonably high for each case. Thismeansthat the estimated models
areddidicaly sgnificant with reasonably high explanatory power.

E. | O | BZ | RON,
MEAN 0.81 0.3543 11.693 0.1894
MAX 1 0.6 13.397 0.4524
MIN 0.202 0.125 9.7724 0.0264
SD 0.1695 | 0.1014 0.5617 0.071
N 822 822 822 822

Table No 8 Regression Resultsfor Explaining Efficiency Differences

Ordinary Least Square Model Fixed Effect Model Random Effect Model
Variables | Coefficient | t-stat VIF | Coefficient | t-stat Coefficient | Z stat
Intercept 0.1148 1.16 -0.6188 -4 4T7F** -0.2948 -2.55%*
Oit 1.118 26.16*** 1 0.7557 13.24*** 0.9104 18.54***
BSZ,, 0.0274 3.41%** 1.09 | 0.0978 8.41*** 0.0664 6.96%**
RDI1V,, -0.1113 -1.75*% 1.08 | 0.0909 0.301 0.0314 0.43
F-Stat 237.98%** F-Stat 82.16*** | Wald c? 395.50%**
R? 0.4660 R2 within 0.2655 R2within 0.2519
Adj. R? 0.4641 R? Between 0.4275 R? Between 0.5420

R2 overall 0.3733 R?2 overall 0.4403
No. of Obs. 822 No. of Obs. 822 No. of Obs. 822

Table 9 Testsfor Selection of Appropriate Mode for

Explaining Efficiency

Differences
Purpose Null Hypothesis Test Statistics
Selection betw een Pooled Regression M odel All u, =0 F(136, 682)=
and Fixed Effects M odel (Restricted F Test) 6.11***
Selection betw een Pooled Regression M odel Var(u) =0 cfl) =317.90***

and Random Effects M odel (Breusch-Pagan
Lagrange M ultiplier Test)

Selection between Fixed Effect M odel and
Random Effects M odel (Hausman Test)

Differencein co-
efficientsis not
systematic

c2, =59.90%**
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Inorder to select the appropriate mode for explaining efficiency differences, therestricted F-
tet, theLagrange Multiplier test and the Hausman test are carried out and theval ue of thetest
dtatisticsa ong with respective hypothesisare presented in Table 9. It isfound thet dl thethree
test datiticsare satisticaly sgnificant. Statistica significanceof thetest satisticin Hausman
test suggestsfor choice of the FEM over the REM. Hence, the regression results of the FEM
areused for getigtica inferenceand further andysisof theindividual coefficients. A scrutiny of
VIF showsthat the estimated model does not suffer from severe multi-collinearity problem.
The study observed that the t statistics of all the independent variables except revenue
diversfication (RDIV,) arestatistically significant under fixed-effect model. Thismeansthat
thebank efficiency ispogtively and satigticaly sgnificantly influenced by the number of officers
aspercentage of total employees (O,) and bank size(BSZ,). A risein the percent of officers
intotal employees(O,) doesgppear to enhanceefficiency significantly and thet isnot surprising.
Thisenhancement in efficiency may be attributed to the officers ability towork with modern
technology. Thestatistically significant positiveimpect of bank size(BSZ,) on efficiency suggests
that larger the bank size makesthe bank more efficient in providing banking products and
sarvices. Thebranchwith larger size can regp the benefits of economiesof scale. Inthisstudy,
therevenuediversification (RDIV,) hasapositive but not significant impact on efficiency. This
may be dueto limited scope of diversifying their businessspecialy inrural areas, wherethey
arefunctioning. Infrastructura congtraintsof the bank branchesmay aso be another important
reasoninthisregard. It isa so possiblethat theserural banksdo not have necessary expertise
or human resources in the line of diversification. This might have limited the impact of
diversfication on operationa efficiency of thesebanks.

VI1.Conclusion

Financia sector reformsin the early 1990s have brought about fierce competitionin Indian
banking sector due to subsequent entry of domestic and foreign private banks. Enhanced
profitability, productivity and efficiency have become essentid for growth and surviva of any
bank. Many of the bankshavefollowed theroute of diversfying their operationsto regp more
return. Obvioudy RRBsare not beyond thistrack. Inthis perspective, the present paper isan
attempt to examinetheimpact of efficiency, tota factor productivity growth and priority sector
lending of RRBsontheir profitability at branch based micro-level. The study further attempts
to determinethefactorsthat sgnificantly influencethebranch efficiency ineither direction. The
Study hasbeen conducted in three selected backward districts of West Bengdl, namdly, Paschim
Medinipur, Bankuraand Puruliaduring post-amal gameation period. Bank efficiency hasbeen
assessed by applying DEA methodol ogy. Mamquiest productivity index has been used to
quantify the branch-wisetotal factor productivity growth over the study period. Thebasic
Herfindhal -type approach has been followed to assessrevenue diversification.

Theregression analysis undertaken to measure the impact of selected variableson RRB's
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profitability showsthat the branches having higher level of efficiency, higher level of total
factor productivity growth, larger percentage of lending to priority sector of total advances
and higher level of subsidy aspercentage of total business have experienced higher level of
profitability. Thefinding relating to priority sector lending is contradictory to the general
proposition that priority sector advances affect the profitability of the bank adversely. This
may be because of better awarenesslevel of poor and priority sector borrowersregarding
timely repayment.

Theregression analysisundertaken to explain efficiency variation acrossthe bank branches
showsthat the efficiency ispostively and significantly influenced by the number of officersas
percentage of total employeesand bank size. A riseinthe percent of officersintotal employees
leadsto enhance efficiency significantly. The positive and statistically significant impact of
bank size on efficiency suggeststhat larger thebank size, thebank islikely to bemore efficient.
The branch with larger size can reap the benefits of economies of scale. In this study, the
revenuediversfication hasapostive but not significant impact on efficiency. Thismay bedue
tolimited scopeof diversfying their busnessspecidly inrurd areas, wherethey arefunctioning.
Itisalso possiblethat these rural banks do not have necessary expertise or human resources
inthelineof diversfication. Thismight havelimited theimpact of diversfication onoperationa

efficiency of thesebanks.

Notes

1. A Committee chaired by Sri M. Narasmham was appointed by the Govt. of Indiawithan
objectiveto develop adiversified, efficient and competitivefinancid sysemwith theultimate
goal of improving the all ocative efficiency of resources through operational flexibility,
improved financid viability and ingtitutiona strengthening.

2. Govt. of Indiaappointed second Naras mham Committeein the year 1997 to review the
first phase of banking sector reformsand the Committee submitted itsreport with some
new recommendations.

3. Laeven (2007) pointed out thet whilemaost banking syslemsnot surprisingly still rely mainly
on income from traditional banking, the post-1997 financia crisis years have seen an
increasng number of banksspedidly in East-Asaand Latiin-Americamoving intoinvestment
banking-type activities, fee-based businessand rel ated activities.

4. Inorder to have asuitableindicator for evauating current bank performance Mittal and
Dhade (2007) have used thetotal volume of businessin the denominator intheir paper,
“Profitability and Productivity inIndian Banks: A Comparative Study” .

In another study, entitled, “ Employees’ Productivity and Cost—A Comparative Study of
BanksinIndiaDuring 1997-2008", Sharad and Sreeramula (2007) have used total business
of the bank as abase for measuring employee cost.
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5. Theefficient frontier iscritical for efficiency measurement because efficiency involvesa
comparison of the actua output from agiven input with the maximum possible outpuit.

6. A Guideto DEAPVerson2.1: A DATA Envelopment Anadysis(Computer) Programme
by Tim Codlli, Centrefor Efficiency and Productivity Analysis, Dept. of Econometrics,
University of New England, Armidale, NSW, 2351, Australia, http://mww.une.edu.au/
econometrics/cepa.htm.

7. Thisisso because when the number of cross-sectional unitsislarge and the number of
time-seriesunitsissmall, asit isin the present case, the estimates obtained by the FEM
andthe REM can differ significantly (Gujarati and Sangeetha, 2009).

8. Thefixed effect mode usesthefollowing test-gtatistic:

— RJzR B Ré/d -1 ~F
L Rig/n- @+l 00
Here, R?, standsfor goodness-of-fit of the unrestricted mode (the FEM), R? for goodness-
Rir

of-fit of therestricted model (the pooled regression modd ), d for the number of groups, nfor
thetotal number of observations, andk for the number of explanatory variables.
9. Therandom effect mode usesthefollowing tes-gatistic:
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Under the null hypothesis, LM isdistributed as chi-squared with one degree of freedom.
10.  TheHausmantest usesthefollowing tes-gatidtic:

g- by
ve- by
For y , we usethe estimated covariance matrices of the dope estimator inthe LSDV model

and the estimated covariance matrix in the random effectsmode , excluding the constant term.
Under the null hypothesis, W has alimiting chi-squared distribution with K-1 degrees of
freedom.

11.Itisobserved that the F statistics of the OLSmode and thefixed-effect mode, and Wald-

c? gatidtic of therandom-effect modd aredtatisticaly significant. Further, thevaueof adjusted

R?isreasonably high for each case. Thismeansthat the estimated models are statistically
sgnificant with reasonably high explanatory power.

W=cqK- 1=
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