G.P. Singh, E.S.K. Wong, S. Munisamy 36 ISSN 1648 - 4460

SPECIAL EDITORIAL

--------- TRANSFORMATIONS IN -

Singh, G.P., Wong, E.S.K. Munisamy, S. (2012), “Banking BUSINESS & ECONOMICS

Liberalisations and its Future Performance in the South Asian Region”,

Transformations in Business & Economics, Vol. 11, No 2 (26), pp.36-

50.

© Vilnius University, 2002-2012
© Brno University of Technology, 2002-2012

© University of Latvia, 2002-2012

BANKING LIBERALISATIONS AND ITS FUTURE
PERFORMANCE IN THE SOUTH ASIAN REGION

'Gurcharan P. Singh

The University of Buckingham
Hunter Street

Buckingham

MKIS8 IEG

United Kingdom

E-mail:
gurcharan.singh@buckingham.ac.uk

’Edward Sek Khin Wong 3Susila Munisamy
Department of Management Accounting — Department of Applied
and Taxation Statistics

Faculty of Business & Accountancy Faculty of Economics and
University of Malaya Administration

50603 Lembah Pantai University of Malaya
Kuala Lumpur 50603 Lembah Pantai
Malaysia Kuala Lumpur

Tel.: +603 79673844 Malaysia

Fax: +603 79673980 E-mail: susila@um.edu.my

E-mail: edwardwong@um.edu.my

'Gurcharan P. Singh, PhD, BSc (Malaya), MSc (Putra
Malaysia), PhD (Malaya), ACCA Dr Gurcharan Singh is
Programme Director for the MSc in Accounting & Finance
and the MSc in Finance and Investment. He joined
Buckingham in January 2011 from the University of Malaya,
where he was Senior Lecturer in the Department of Financial
Accounting and Audit for five years. Before that he worked
in industry, as Group Financial Controller at Mangium
Industries. Gurcharan is an active researcher who received a
number of research grants in Malaysia. The most recent, in
2008/9, was for a joint project with the University of
Sheffield on Coupling and Decoupling Of Selected Asian
Markets against Foreign Developed Markets. His areas of
expertise are in finance (portfolio management, investment,
corporate finance) and operational research (non-parametric
data, wavelet decomposition). He is an Associate Editor of
the Journal of Accounting and Finance and was a reviewer
for the Asian Journal of Business and Accounting.

TRANSFORMATIONS IN BUSINESS & ECONOMICS, Vol. 11, No 2 (26), 2012


mailto:gurcharan.singh@buckingham.ac.uk
mailto:edwardwong@um.edu.my
mailto:susila@um.edu.my

G.P. Singh, E.S.K. Wong, S. Munisamy 37 ISSN 1648 - 4460

SPECIAL EDITORIAL

Received: November, 2009
I’ Revision: May, 2011
2" Revision: January, 2012
Accepted: April, 2012

Introduction

’Edward Sek Khin Wong, PhD, is Senior Lecturer of
Accounting at Department of Management Accounting and
Taxation, Faculty of Business & Accountancy, University of
Malaya (Malaysia). He completed the doctoral programme at
Edith Cowan University in Australia. His research interests
encompass Social and Environmental accounting and
Accounting Education.

3Susila Munisamy, PhD, is Associate Prof. at the
Department of Applied Statistics, Faculty of Economics and
Administration, University of Malaya (Malaysia). PhD in
Business and Industrial Studies was awarded at Warwick
University, UK. She is Head of Department of Applied
Statistics, Faculty of Economics And Administration, since
July 2011. Dr. Munisamy is Member and Coordinator of
national and international research projects. She is also active
Member of editorial boards of scientific journals.

ABSTRACT. The purpose of this study is to investigate the
performance of the Indian Banks in terms of its productivity and
efficiency of the Indian Foreign Banks, Nationalised Banks and the
Other Commercial Banks in India. In this study, the data envelopment
analysis (DEA) approach is used to measure the productivity and
efficiency of these banks from the year 2002 to 2006. A detailed
sensitivity analysis is carried out to test the variable selection process
followed by the test of robustness on the model. The empirical findings
indicate a wide diversity of productivity and efficiencies exist among
these types of Indian Banks. These banks had shown an efficiency
improvement of approximately 5 to 9 percent improvement when
compared with year 2002. This growth in improvement was mainly
represented by the foreign banks performance however the
Nationalized Banks showered a regression of 11 percent during the
analysis period.

KEYWORDS: productivity and technical efficiency, DEA technique,
Malmquist productivity index, sensitivity analysis, banking sector, India.

JEL classification: H21, G21, P4.

India has a well developed banking system which can be broadly classified into
nationalized banks / public sector banks, private banks and foreign banks. Currently, it has 88
Scheduled Commercial Banks (SCBs), 28 Public Sector Banks (banks with the Government
of India holding a stake), 29 Private Banks (banks without government stake, which could
either be publicly listed and traded on stock exchanges) and 31 foreign banks. These banks
have a combined network of over 53,000 branches and 17,000 ATM:s.
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According ICRA Limited (Rating Agency), the public sector banks hold over 75
percent of total assets of the banking industry, with the private and foreign banks holding
18.2% and 6.5% respectively. However with the growth of Indian economy expected to be
strong in future, the demand of banking services would escalate. As a consequence it would
be worth while to observe the direction of these three banking groups (Foreign Banks,
Nationalized and Other Scheduled Commercial Banks) is heading from their past results.

This paper is interested in observing the past performance of the Indian bank in terms
of their productivity growth from year 2002 to 2006 utilizing the Data Envelopment Analysis
(DEA) through the Malmquist Index. In depth emphasis through a detailed sensitivity will be
made in the selection of the input-output variables in order to provide a better reflective of
these banks performance. The robustness of the scores will also be tested on its reliability.

The rest of the paper is organized as follows. Section I describes the structure of Indian
Banks. Section II reviews the existing literature on the productivity of Indian banks. Section
III explains the measurement process through Malmquist Productivity Index. Section IV
presents the data used, variable selection and the productive measures for the banks in this
study. Section V explains the empirical results followed by conclusions.

1. Indian Banks

Bank of Hindustan, set up during the1870, was the earliest Indian Bank followed by
three presidency banks under Presidency Bank’s act 1876 which were the Bank of Calcutta,
Bank of Bombay and Bank of Madras. In 1921, all presidency banks were amalgamated to
form the Imperial Bank of India. Imperial bank carried out limited central banking functions
also prior to establishment of RBI. It engaged in all types of commercial banking business
except dealing in foreign exchange. Reserve Bank of India Act was passed in 1934 & Reserve
Bank of India (RBI) was constituted as a central bank without major government ownership.
Banking Regulations Act was passed in 1949 and it brought Reserve Bank of India under
government control. Under the act, RBI got wide ranging powers for supervision and control
of banks.

In 1955, RBI acquired control of the Imperial Bank of India, which was renamed as
State Bank of India and in 1959; SBI took over control of eight private banks, making them as
its 100% subsidiaries. RBI was empowered in 1960, to force compulsory merger of weak
banks with the strong ones. The total number of banks was thus reduced from 566 in 1951 to
85 in 1969. In July 1969, government nationalised 14 banks having deposits of Rs.50 crores
and above and in 1980, government acquired 6 more banks with deposits of more than Rs.200
crores. Nationalisation of banks through banking regulation was to make them play the role of
catalytic agents for economic growth.

The Indian financial system has been regulated for most of its existence. The main
regulatory features were interest rate regulation, credit restrictions, equity market controls and
foreign exchange controls. Though some restrictions are still in operation, regulations, which
are affecting banks, are being relaxed after implementing the Narasimhan Committee Report
(1991).

However it is important to note that none of these deregulatory measures implemented
were strong enough to diminish the important role played by the largely inefficient public
sector banks. Even with some improvements within the sector, the overall inefficiency
remained the same (Verma Report, 1999). One of the stumbling blocks towards full
deregulation may be the public sector banks which are not open for full scale competition.
The significant reason why the Indian public sector banks are able to survive even while
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making losses is the stringent regulations imposed on general economic activities of the
country. As a result of deregulation private sector institutions are growing rapidly however,
major commercial banks and specialized institutions still remain within the public sector.

Of the 298 commercial banks in India, the regional rural banks account for sixty-six
percent. The public sector banks account for approximately eighty percent of the total assets
of the banking and financial institutions sector, while the private sector banks and foreign
banks each account for eight percent of the total assets. Table 1 shows the current state of the
largest ten commercial banks in India in year 2002.

Table 1. Top Ten Largest Indian Commercial Banking 2002

Name of the bank Total assets | Equity Net Net Return Return Cost to
(S$ <000) (S$ ‘000) | income interest | on on income
(S$ ‘000) | margin | average average ratio
(%) Assets Equity (%)
(Yo) (Ye)
State Bank of India 104,726,109 | 4,917,108 | 910,810 | 3.088 0.913 19.966 48.482
Punjab National Bank | 18,529,586 950,082 192,517 | 4.197 1.128 22.127 45.711
ICICI Bank Limited 23,014,337 1,478,294 | 242,178 1.599 1.065 17.099 51.995
Canara Bank 17,509,794 963,247 223,995 2.945 1.279 23.254 45.121
Bank of Baroda 16,478,330 949,337 176,708 | 2.965 1.072 18.614 48.802
Bank of India 16,114,988 744,643 178,969 | 2.895 1.162 26.653 44.819
Union Bank of India 10,738,273 539,817 116,233 3.322 1.158 23.65 43.845
Central Bank of India 12,009,498 509,770 64,252 3.738 0.557 13.822 62.308
UCO Bank 7,342,604 253,554 43,636 2911 0.643 18.727 58.162
HDFC Bank Ltd 6,398,334 472,099 81,514 3.266 1.43 18.514 44.868

Source: The figures are obtained from the Bank Scope database.

The banking sector witnessed accelerated growth during 2006-07. This growth was
mainly contributed by the sharp increase in term deposits, however, the loans and advances
and the operating profits of these banks as a percentage of total assets seems to be
deteriorating (7able 2). This later resulted in the consolidation of the three old private sector
banks, bringing down the total number of scheduled financial banks to 82 from 85 at end-
March 2006.

Table 2. Financial Indicators of Indian Commercial Banks

Category Indicator 2005-06 2006-07
Commercial Banks | Growth in Major Aggregates (%)
Aggregate Deposits 17.8 24.6
Loans and Advances 31.8 30.6
Investment in Government Securities -1.2 9.3
Financial Indicators (% of total asset)
Operating Profits 2.0 1.9
Net Profits 0.9 0.9
Spread 2.8 2.7
Non-Performing Assets(% of advances)
Gross NPAs 3.1 2.4
Net NPAs 1.2 1.0

Source: The figures are obtained from the Bank Scope database.

With India moving towards an economic superpower by year 2020, it’s relatively
important to have a solid up trend growth in its banking system. So this paper intent to analyse
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the performance of the Indian banks from its past performance and observe if it do reflect an
uptrend move through Malmquist Productivity Index.

2. Literature Review

A few numbers of studies have assessed Indian banking performance using the data
envelopment analysis (DEA) technique. Bhattacharya et al. (1997) first examined the
productive efficiency of Indian commercial banks during 1986-1991 and reported a marginal
increase in overall average performance after 1987 and the average efficiency of publicly
owned banks is much higher than in the privately owned or foreign owned banks.

Das (1997), looked at the overall efficiency, technical, allocative and scale of Indian
banks for year 1990 to 1996. He found there was a decline in overall efficiency which was
due to the drop in technical efficiency, both pure and scale. The study also pointed out that the
deterioration in technical efficiency was mainly on accounted by the nationalized banks. In
another study Das (1999) compared the performance among public sector banks for three
years in the post-reform period, 1992, 1995 and 1998. Results showed a convergence in
performance among these banks.

Sarkar et. al. (1998) then compared the performance across all three categories of
banks, the public, private and foreign banks in India, using two measures of profitability,
return on assets and operating profit ratio, and four efficiency measures, net interest margin,
operating profit to staff expense, operating cost ratio and staff expense ratio. Results showered
the private banks were much superior to the other banks with respect to the profitability
measures but not with respect to efficiency measures. The authors conclude that the results
showed that private enterprises may not be unambiguously superior to public enterprises in a
developing economy.

Later Sathya (2001), compared the productive efficiency of publicly owned, privately
owned and foreign owned banks operational in India in the year 1997/1998 and reported that
private sector commercial banks as a group is paradoxically lower than that of public sector
and foreign banks. Meanwhile Shanmugam and Das (2004) on the other hand investigated the
efficiency of Indian commercial banks during the reform period, 1992-1999 using a
parametric methodology. Results showed that the state and foreign banks are more efficient
than their counterparts namely, nationalized and privately owned domestic banks.

Having a mixed outcome of results, this study firstly plans to conduct a sensitivity
study to select the most appropriate input-output variables that will be used in analysing the
productivity growth of all the three groups of Indian banks for the period 2002 to 2006
through Malmquist Index.

3. Concept and Measurement of Productivity Efficiency

The term ‘productive’ is referred as the level of performance of a production unit in
terms of its utilization of input resources in generating outputs. Koopmans (1951) defined it in
relation to efficiency as a feasible input/output vector where it is technologically impossible to
increase any output without simultaneously reducing another output.

There are two basic approaches to the measurement of productivity change, firstly the
econometric estimation of a production, cost or some other function, and secondly the
construction of index numbers base measurement. In this paper the latter approach is adopted
because it does not require the formation of a possibly unwarranted functional form, as
required by the econometric approach.
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Three different indices are frequently used to evaluate technological changes: the
Fischer (1922), Tornqvist (1936), and Malmquist (1953) indexes. According to Grifell and
Lovell (1996), the Malmquist index has three main advantages relative to the Fischer and
Tornqvist indices. Firstly, it does not require the profit maximization, or the cost
minimization, assumption. Secondly, it does not require information on the input and output
prices. Finally, if the researcher has panel data, it allows the decomposition of productivity
changes into two components (technical efficiency change or catching up, and technical
change or changes in the best practice). Its main disadvantage is the necessity to compute the
distance functions. However, the Data Envelopment Analysis (DEA) technique can be used to
solve this problem.

In this section we present the Malmquist productivity index between period’s t

t ot t
andt+ 1, (Rebelo and Mendes, 1998). Let X' represent the input vector, X5 = (X X ), and

t t ot t
Y" represent the output vectorY = (Y1 ¥ ), in time period t=12,....T The Malmquist

productivity index between periods t and t+1 can be defined as'

trgt ot 1 ,t Lt %
Mm” (ytH’XtH’yt’Xt ) = DE) (Z1’§t+)1 x DE1 (ty+1’§t+)1 )

Where, D represents the inverse of the distance function introduced by Caves et al.,
(1982). M is the geometric mean of two ratios of input inverse distance functions®. The first
ratio represents the period t Malmquist index; it gives a measure of productivity change from
period t to period (t+1) using period t technology as a benchmark. The second ratio is the
period (t+1) Malmquist index and gives a measure of productivity change from period t to
period (t+1) using period (t+1) technology as a benchmark. M>1 means that period (t+1)
productivity is greater than period t productivity, whilst M<1 means productivity decline and
M=1 corresponds to stagnation.

A useful feature of the Malmquist productivity index, first noted by Fare et al., (1995),
is that it can be decomposed into the product of an index of technical efficiency change and an
index of technical change, by rearranging (1) as follows:

Y2

My y ) = S B B ), D00
D™(y™.x™) | D(y™".x Dy x) ] (g

In (2), the first component is the catching up effect; it is greater than, equal to, or less
than one if the producer is moving closer to, unchanging, or diverging from the best practice.
The square root expression represents technical change; it is greater than, equal to, or less than
one when the best practice is improving, unchanged or deteriorating, respectively.

M and its two components are local indices. Their values can vary across banks and
between different adjacent time periods. Thus, some banks may exhibit an increase and others
may exhibit a decrease in technical efficiency, and this can change over time. Similarly, some
banks may exhibit technical progress and others may exhibit technical slippage, and this can
also change over time. This feature allows considerable flexibility in explaining the observed
pattern of productivity change, both across banks and over time.

! See, Fare, et al. (1994), Pastor (1995), and Grifell and Lovell (1996, 1997).

Since the two technologies can be non-neutrally related, or even non-nested, the Malmquist productivity index computes the geometric
mean of the two ratios (Griffell and Lovell, 1996).
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Calculation and decomposition of the adjacent period version of the Malmquist index
expressed by (2) includes four different functions,

Di(y",x"),D(y™",x"""),D"(y ', x), D (y ", x"), which are the reciprocal of the technical
efficiency indicators. The Data Envelopment Analysis technique is used to estimate frontier
functions, upon which compute the radial measures of the efficient bank is computed. Seiford
and Thrall (1990), Fare et al. (1994), and Fare and Grosskopf (1996), among others, offer a
good literature review on this subject. With a sample of H firms producing n outputs using m
inputs, and using period r frontier as a benchmark, the DEA optimization problem for bank 4
in period s is
MinE! h=1,....H;r,s=1,.....,T

H
s.t. Zuhy;h >y’ n=l,....,noutputs
h=1
N 3)
= wxh, <ELxS, m=1,....,minputs
h=1
p, =0
h

Solving the problem for each firm we getEfS, that is, Farrel’s index of technical
efficiency” for the constant returns to scale case. For the variable returns to scale case we need

to include in (3) one additional restriction, Zpp =1 In this paper it follows the procedure
adopted by Pastor (1995), Grifell and Lovel (1996), and Price and Weyman-Jones (1996), and
where the technical efficiency (TE) is decompose into scale efficiency (SE) and pure technical

efficiency (PTE), with:
CRS VRS CRS
X X X
E, = h =h X hVRS =PTE, xSE,

Xh Xh X (4)

. . . CRS . . . .
Where x is the observed input consumption, X " is the optimal input consumption

under constant returns to scale, and x5 the optimal input consumption under variable
returns to scale. If SE is equal to, or less than one, the firm is operating at the optimal and sub-
optimal scale, respectively, and (1-SE) is the potential reduction in input quantities were the
firm able to operate at the constant returns to scale frontier. Finally, the decomposition in (4)
allows decomposing the sources of catching up, using:

Et+1 A+ PTEt+1,t+1 Et+1 A+
CU(yt+1,Xt+1,yt,Xt)= = — - XS _
E" PTE" SE* (5)
Where, the first and second components represent changes in technical efficiency as a
result of changes in pure technical efficiency and scale efficiency, respectively.

4. Data and Variable Selection

The data set used in this study was obtained from Federal Reserve Bank of India data
base. It consists of records of 28 foreign banks, 19 nationalized banks and 23 other scheduled

*  The E index provides a partial picture of the efficiency status of the firm. To obtain a broader standing of a firm’s efficiency, we also

need to have a measure of the overall productive efficiency (OPE) and allocative efficiency (AE), with OPE = E¥*AE. A bank is overall
efficient if it is both technically and allocatively efficient
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commercial banks of India for the year 2002 until year 2006. All figures a represented in
Indian Croroes.

In the process of the productivity score computation the selection of variables are
extremely important. It’s commonly acknowledged that the choice of variables in such studies
significantly affects the results. This is further amplified when unnecessary variables clutters
the analysis and makes it even difficult to interpret. Due to the nature of DEA modeling,
adding more variables not only inflates DEA efficiency scores. So the burden is on the study
to tediously justify the selection process.

The variable selection for most DEA banking efficiency study relied mainly on the
classical banking theory which depends on the approach selected. The common two approach
discussed in most banking literature is the production approach and the intermediation
approach. In the production approach, banking activities are described as the production of
services to depositors and borrowers. While the intermediation approach, which is a
complementary to the production approach, describes the banking activities as transforming
the money borrowed from depositors into the money lent to borrowers (Berger and Mester,
1997).

In this paper the input output combination utilised are base on Yue (2002), applying
the intermediation approach where deposit and operating expenses are treated as inputs while
loans and interest income will represent the outputs. Five different input-output models are
derived from the combination of the variables as indicated in 7Table 3 below.

Table 3. Model Selection

Model Inputs Outputs
Deposit Operating Wages | Investment Loan Interest Interest
Expenses Income expenses
i v v v v v v
2 v v K v v
3 v v v v v
4 v v v v
5 v v v

In justification of the input-output variable selection, a sensitivity analysis is carried
out with these five alternative input-output models. The initial model selection process was
done through Spearman Rank Correlation approach and its robustness was further tested
through the methodology introduced by Resti (1997). The results of the sensitivity of the
model selection are in Table 4.

Table 4. Correlations of Models

Model 1 | Model 2 | Model 3 | Model 4 | Model 5
Spearman’s rho | Model 1  Correlation Coefficient | 1.000 860(**) | .744(**) | TUT(**) | .447(*%)
Sig. (2-tailed) . .000 .000 .000 .000
Model 2 Correlation Coefficient | .860(**) | 1.000 924(%%) | .901(**) | .430(**)
Sig. (2-tailed) .000 . .000 .000 .000
Model 3 Correlation Coefficient | .744(**) | .924(**) | 1.000 969(**) | .387(*%)
Sig. (2-tailed) .000 .000 . .000 .000
Model 4 Correlation Coefficient | .717(**) | .901(**) | .969(**) | 1.000 360(**)
Sig. (2-tailed) .000 .000 .000 . .000
Model 5 Correlation Coefficient | .447(*%) | .430(**) | .387(**) | .360(**) | 1.000
Sig. (2-tailed) .000 .000 .000 .000

Notes: ** Correlation is significant at the 0.01 level (2-tailed).
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From the results above, it’s found that the efficiency score for model 3"’s combination
of inputs and outputs are highly correlated as compared to the other models as a combination.
This indicates that the choice of deposit and operating expenses as inputs and investment, loan
and interest income would best represent the efficiency scores of the sample set. This
selection of model is further tested for its robustness based on the Resti’s (1997) approach.
This is done by initially solving the DEA problem (model 3) and all banks presenting an
efficiency score equal to 1 was deleted and followed by solving again for DEA score. Next the
correlation between these two set of scores are observed. The results obtained are as shown in
Table 5.

Table 5. Robustness of Model 3

Original Model | Second Model
Spearman’s rho Original Model Correlation Coefficient 1.000 972(*%%)
(Model 3) Sig. (2-tailed) . .000
Second Model Correlation Coefficient 972(*%) 1.000
Sig. (2-tailed) .000

Notes: ** Correlation is significant at the 0.01 level (2-tailed).

It’s noticed that the score showed a significant (at 0.01 probability level) correlation
between both models which indicates that the scores obtained in model 3 are relatively stable
and acceptable. This do confirms the choice of input-output variables selected in the DEA
analysis.

5. Empirical Results

The descriptive statistics of the financial variables of the Indian banks in the study is
as Table 6 below (Figures are in Indian Crores);

Table 6. Average Descriptive Statistics of Indian Foreign Banks

Operating Interest | Other Interest

Year Bank Categories Deposits expenses Wages Investments | Loans income | income | expense
2002 Foreign Banks 2337 105 12682 1381 1773 299 100 167
2003 2725 123 17827 1429 2088 309 129 143
2004 3002 147 22392 1491 2633 317 129 139
2005 3982 198 40714 1835 3412 430 181 178
2006 5290 264 69764 2483 4455 633 234 266
2002 Normalized Bank | 36215 972 445999 16963 18907 3493 696 2245
2003 41812 1075 566137 19941 21712 3610 901 2125
2004 48199 1220 751129 21077 27581 3877 742 2182
2005 55477 1299 925055 20181 35888 4379 584 2498
2006 69335 1394 1247337 | 22490 47117 5525 634 3364

Other

Commercial
2002 Banks 7941 224 57081 4237 5388 966 285 737
2003 10201 283 100911 5327 6583 1011 297 691
2004 12867 348 181330 5821 9060 1077 264 670
2005 17785 491 432652 7527 12959 1459 335 895
2006 23164 631 798247 8901 17284 2139 463 1382
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From Table 6, it can be noticed that on average all the variables in this analysis
utilised showed an upward trend in terms of its values. Normalized Banks are the leading
banks with the highest figures through out the analysis period followed by the Other
Commercial Banks and lastly the Foreign Commercial Banks.

Table 7. The Average Indian Commercial Banks Malmquist Index

Indian Banks Malmquist Index INPUT DISTANCE FUNCTION
Average Industry Technological

Years Index Technical Change Change
2002-2203 1.141 0.982 0.918
2003-2004 1.107 0.794 1.180
2004-2005 1.055 1.036 0.978
2005-2006 1.006 1.019 1.049
INDUSTRY AVERAGE | 1.077 0.958 1.031

Next (Table 7), the Malmquist Indices indicates an improvement in all four years of
study, with the highest improvement in year 2002-2003. However it does indicate a
downward trend in its productivity. This increase in productivity over the sampling period is
attributed to both the technical change and the technological change; however on average
during the sample period, it showed an improvement of 3.1 percent

In brief the technical change represents the catching up in terms of productivity of the
banking Industry while the technological indicates denotes the technological progress by
utilizing the latest technology in increasing the organizational productivity. Results do
indicate that there is a regress in terms of technical productivity among the Indian banks with
an average of approximately of 4 percent during the sample period.

Table 8. The Average Malmquist Index: Bank Type

Types of Indian Banks Malmquist Index INPUT DISTANCE FUNCTION
Foreign Banks Average Industry Index Technical Change Technological Change
2002-2203 1.190 0.960 0.925
2003-2004 1.083 0.815 1.199
2004-2005 1.063 0.988 1.087
2005-2006 1.128 0.901 1.105
GEOMETRIC AVERAGE 1.116 0.916 1.079
Nationalised Banks

2002-2203 1.086 0.985 0.937
2003-2004 1.077 0.819 1.143
2004-2005 1.028 1.101 0.888
2005-2006 0.897 1.127 1.002
GEOMETRIC AVERAGE 1.022 1.008 0.993
Other Commercial Banks

2002-2203 1.126 1.005 0.892
2003-2004 1.160 0.748 1.187
2004-2005 1.068 1.041 0.920
2005-2006 0.948 1.073 1.021
GEOMETRIC AVERAGE 1.075 0.967 1.005

TRANSFORMATIONS IN BUSINESS & ECONOMICS, Vol. 11, No 2 (26), 2012




G.P. Singh, E.S.K. Wong, S. Munisamy 46 ISSN 1648 - 4460

SPECIAL EDITORIAL

For a further detailed observation of the Malmquist indices, the results above is
decompose according to the type of these banks over the analysis period. These results are
presented as in Table 8.

On average all three types of banks had shown an improvement in their productivity
since year 2002 to 2006, with the foreign banks indicating the highest improvement of 11
percent followed by the other commercial banks. The nationalised banks showed the least
amount of improvement of approximately only 2.2 percent.

Tracking these changes from year 2002, it’s found that the foreign bank is on an
upward trend while the other two types of banks showed a regression in terms of productivity
when compared with the preceding year. The nationalised showed a huge reduction of 11
percent in terms its productivity performance in year 2006 when compared to year 2005.
Similarly the other commercial banks too showed a reduction of approximate of 5.2 percent.

Next looking at the decomposition of the Malmquist Index, all three types indicate mix
results. On average both foreign and other commercial banks notice to have a catch up of 8.4
and 3.3 percent respectively. However the average Indian nationalised banks do indicates a
regress in technological change of 1 percent. Next a more in depth analysis of efficiency is
made by further computing the scale and pure technical efficiency of each individual bank.

Table 9. VRS and CRS Efficiency Score of the Indian Banks

2002 2003 2004 2005 2006
Bank Type CRS | VRS | Scale | CRS | VRS | Scale | CRS | VRS | Scale | CRS | VRS | Scale | CRS | VRS | Scale
Foreign Bank
Min 0.20 | 0.56 0.20 | 0.29 | 0.55 0.36 | 0.24 | 041 0.27 | 0.13 | 0.46 0.15 0.08 | 0.38 0.08
Max 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Average Efficiency 0.79 | 091 0.87 | 0.73 | 0.89 0.82 | 0.60 | 0.86 0.70 | 0.57 | 0.88 0.66 0.50 | 0.84 | 0.62
No of Efficient
Bank 7 13 7 6 11 6 4 15 4 5 15 5 3 15 3
% of Efficient
Banks 25 46 25 21 39 21 14 53 14 17 53 17 10 53 10
Nationalised Bank
Min 0.51 | 0.65 0.59 | 048 | 0.71 0.57 | 040 | 0.85 0.46 | 044 | 0.83 0.51 048 | 0.76 0.56
Max 0.78 1.00 | 0.82 | 0.70 1.00 | 0.80 | 0.62 1.00 | 0.62 | 0.61 1.00 | 0.61 0.78 1.00 | 0.78
Average Efficiency 0.61 0.85 0.72 | 0.60 | 090 | 0.67 | 049 | 0.96 0.51 0.53 | 094 | 0.57 0.60 | 090 | 0.67
No of Efficient
Bank 0 1 0 0 5 0 0 9 0 0 5 0 0 3 0
% of Efficient
Banks - 5 - 26 - 47 - 26 15
Other Commercial
Bank
Min 0.53 | 0.54 | 0.63 0.55 | 0.63 0.65 0.32 | 048 042 | 027 | 044 | 0.38 024 | 041 0.39
Max 1.00 | 1.00 1.00 1.00 | 1.00 1.00 | 0.66 | 1.00 [ 0.93 0.83 1.00 | 0.98 0.80 | 1.00 | 0.97
Average Efficiency 0.65 | 0.75 0.90 | 0.66 | 0.81 0.81 049 | 0.85 0.58 | 0.51 0.78 0.67 0.54 | 0.78 0.70
No of Efficient
Bank 1 4 1 1 5 1 0 6 0 0 7 0 0 4 0
% of Efficient
Banks 4 17 4 4 21 4 - 26 - 30 17

In Table 9, Foreign Banks seems to dominate the frontier with the highest number of

efficient banks followed by the Other Commercial Banks throughout the analysis period.
During 2004 until 2006 there had been 15 Foreign Banks had form the frontier as compared
with the other two types of Indian Banks. Among the Indian Banks studied, Foreign Banks
also had the highest number of banks that were efficient in all measurement of efficiency,
technical and pure technical efficiency as listed below in Table 10.
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Table 10. Technical and Pure Technical Efficient Indian Banks
Year Type of bank Technical and Pure Technical Efficient Banks
2002 Foreign Banks Abu Dhabi Commercial Bank, Bank of America, Barclay Bank, DBS
Bank, JP Morgan Chase Bank
Other Commercial | ICICI Bank
Banks
2003 Foreign Banks Abtwerp Diamond Bank, Abu Dhabi Commercial Bank, Barclay
Bank, Mashreq Bank, Mizuho Corporate Bank, State Bank of
Mauritius
Other Commercial | ICICI Bank
Banks
2004 Foreign Banks Abtwerp Diamond Bank, Barclay Bank, Mashreq Bank, State Bank
of Mauritius
2005 Foreign Banks Abtwerp Diamond Bank, JP Morgan Chase Bank, Mashreq Bank,
State Bank of Mauritius
2006 Foreign Banks Abtwerp Diamond Bank, Bank of Nova Scotia, JP Morgan Chase
Bank

As for the constant return to scale efficiency (CRS) scores, it’s found that all the banks
are on a downward trend with Foreign Banks being the having the largest reduction 29
percent when compared with year 2002. The other two types of banks do indicate similar
results however they seems to be improving when compared with year 2004 figures (refer to
Figure ).

CRS Average Efficiency of Indian Banks VRS Average Efficiency of INdian Banks
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- - - A- - - Other Commercial Banks CRS Efficiency - - - A- - - Other Commercial Banks VRS Efficiency

Figure 1. CRS and VRS Average Efficiency of Indian Banks

Similar results were also present in the variable return to scale (VRS) efficiency score
of the Foreign Banks. However, as for the Nationalised and other Commercial Banks do show
some improvement in year 2006 when compared with year 2002 scores suggesting that some
of its banks could be extremely efficient in allocating its resources. Findings also indicates
that the overall the average technical efficiency of these Indian Banks were around 78 percent
(Other Commercial Banks) and 90 percent (Nationalised Banks) for year 2006 suggesting an
inefficiency range of 10 to 22 percent. This nature of technical inefficiencies can be due to the
ineffective implementation of the production plan in converting inputs to outputs (pure
technical inefficiency) and due to the divergence of the DMU from the most productive scale
size (scale inefficiency).

Further, decomposing technical efficiency (TE) into pure technical efficiency (PTE)
and scale efficiency (SE) allows an insight into the source of inefficiencies. It’s found that the
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scale efficiency of all these banks range from 62 percent (Foreign Banks) to a high of 70
percent (Other Commercial Banks). This suggests that in general there exists approximately
30 to 38 percent of inefficiency. This is because inappropriate size of a bank (too large or too
small) may sometimes be a cause for technical inefficiency. This is referred to as scale
inefficiency and takes two forms, decreasing returns to scale and increasing returns to scale.
Decreasing returns to scale (also known as diseconomies of scale) implies that a bank is too
large for the volume of activities that it conducts. Unit costs increase as outputs increases. In
contrast, a bank with increasing returns to scale (economies of scale) is too small for its scale
of operation. Unit costs decrease as outputs increase while a bank that is scale-efficient is said
to operate under constant returns to scale.

Table 10 indicates how the average technical efficiency is decomposed into pure
technical efficiency and scale efficiency of banks based on its country of operation.
Mathematically TE equals PTE multiplied by SE. Technical inefficiency refers to the extent to
which a bank fails to produce maximum output from its chosen combination of factor inputs,
while the scale inefficiency refers to sub-optimal bank size.

However in terms of efficiency achievement these banks do not outperform its peers.
These finding do comprehend Shanmugam and Das (2004), finding that the foreign banks are
more efficient than their counterparts namely, nationalized and privately owned domestic
banks in utilizing its limited recourses.

Conclusions

An input-oriented DEA model was used for estimating the productivity of the Indian
Banks from year 2002 to 2006. The variables used in this study are deposit and operating
expenses as inputs while investments, loans and interest income as outputs. This selection of
variables was done through a sensitivity analysis followed by the testing of the robustness of
the model. A comprehensive analysis of efficiency among the Indian Banks found that on
average of there is an improvement of 5 to 29 percent in the VRS scores among these banks
when compared to years 2002 results.

Next, looking at the Malmquist indices performance for the industry average, it also
indicates some small improvement which is basically attributed to the technological change
which was approximately around 3.1 percent. As for the detailed productivity performance of
these banks foreign banks showered vast improvement while the Nationalised Banks saw a 11
percent regression in terms of its productivity performance in year 2006 when compared to
year 2005. The Other Commercial Banks also indicated a reduction of approximate of 5.2
percent when compared with its past performance.

This findings signal that banking efficiency and productivity of the Indian Banks are
critically important in ensuring in the preparation for a global economic force. Performance of
the Indian Banking Industry has to be constantly compared with their counterparts in its own
and other countries to help bankers make better decisions regarding the direction of their
banking industry.
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BANKININKYSTES LIBERALIZACIJA IR JOS BUSIMOS VEIKLOS REZULTATAI PIETU AZIJOS
REGIONE

Gurcharan P. Singh, Edward Sek Khin Wong, Susila Munisamy

SANTRAUKA

Sio straipsnio tikslas yra istirti Indijos banky veiklos produktyvumg ir efektyvuma uZsienio bankuose,
nacionalizuotuose bankuose ir kituose komerciniuose bankuose Indijoje. Siame tyrime naudojamas duomeny
gaubties analizés (DEA) poziiiris, siekiant jvertinti §iy banky naSuma ir efektyvuma nuo 2002 mety iki 2006 m.
ISsami jautrumo analizé atlickama bandant jvairius atrankos procesus, kurie testuojami, vertinant modelio
validumg. Empiriniai rezultatai rodo produktyvumo ir efektyvumo jvairove, kuri egzistuoja tarp $iy tipy Indijos
banky. Sie bankai parodé efektyvumo didinima mazdaug nuo 5 iki 9 procenty, lyginant su 2002 metais. Sis
pageréjimo augimas daugiausiai atsispindi uZsienio banky veikloje, tafiau nacionalizuoti bankai parodé 11
procenty regresija visos analizés periodu.

REIKSMINLAI ZODZIAI: naumas ir techninis efektyvumas, DEA, Malmquist indeksas, jautrumo analizé.
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