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ABSTRACT 
Commercial banks occupies crucial role in the economic development of a country. The paper investigates the impact of banking sector reforms on the 

performance of individual foreign banks. Banking reforms have brought sea changes in the banking space. The major concern in Indian Financial Sector has been 

the profitability of commercial banking industry. The performance of a bank can be measured by a number of indicators. Profitability is the most important 

indicator which assumes a greater importance in the ever changing scenario of financial sector reforms. The viability of banks depends largely on the adequacy of 

profits and profitability. The study has analyzed the impact of banking sector reforms on the performance of 15 foreign banks in India in the pre-reform (1987-

1995), post- reform period (1996-2010) and whole study period (1987-2010). The underlying objective was to empirically test, whether the selected variables had 

significant impact on the profitability of foreign banks or not. The impact of banking sector reforms was well reflected through the undertaken variables. The 

undertaken variables have shown significant impact on total income in the post-reform period. 

 

KEYWORDS  

Linear Production Function, Cobb-Douglas Production Function, Multicollinearity, Return to Scale. 

 

INTRODUCTION 
he present paper assess the impact of banking sector reforms on the performance of individual foreign banks. The foreign banks as a matter of policy did 

not encourage the rural banking and depositors with less than a minimum amount in the pre-reform period. In the early nineties, a customer with less 

than Rs.5000 was not eligible to open an account in most of the foreign banks. In the late nineties, the limit was raised to Rs. 10000. The restricted 

branch expansion and deposits policies intensified competition only within the group. It led to the decline in rate of growth in deposits mobilization in the post-

reform period. 

At the end of the year 2009-10, there were 34 foreign banks having their operation in India. The foreign banks are still smaller in size as compared to new private 

sector banks. The total assets of foreign banks was Rs. 445129 crore and that of old private sector banks Rs. 232292 crore, new private sector banks Rs. 795464 

crore and public sector banks Rs. 3765757 crore at the end of the year 2009-10. 

The various studies made in assessing the performance of commercial banks with different banking indicators may be reviewed as; Robert (1993) the study has 

attempted to find out the trends in profitability in public sector banks in India during the period 1973-1987.The study has also assessed the operational 

efficiency of public sector banks and estimated behavioural function for profit based on the key variables, affecting profit for individual banks and for the 

banking industry as a whole. C.Ravi, Pramodh, V.and Nagabhushanam, T. (2008) have measured the productivity levels of 27 public sector banks. The Financial 

Express (2008) analyzed scheduled commercial banks on the criteria of: strength and soundness, credit quality, growth, efficiency and profitability. Gupta, R.K. 

and Sumeet Kaur Sibal (2008) have used capital adequacy, asset quality, management, earnings quality and liquidity (CAMEL) model for evaluating 20 old and 10 

new private sector banks. Sinha, Ram Pratap and Biswajit Chatterjee (2008) made a comparison of fund based operating performance and total factor 

productivity growth of selected Indian Commercial Banks (20 public sector, 8 private sector and 2 foreign commercial banks) for the five year period 2000-01 to 

2004-05 using  Data Envelopment Analysis and Malmquist Total Factor Productivity (TFP) index. Goyal, Ritu and Rajinder Kaur (2008) analyzed the performance 

of 7 new private sector banks operating in India during the period 2001-2007 with five parameters, capital adequacy, asset quality, employees efficiency, 

earnings quality and liquidity. Arora, Sangeeta and Shubpreet Kaur (2008)  have studied the determinants of diversification of banks in India to analyze the 

financial performance of banks over the period 2000-06.The banks have been categorized into four categories i.e. Nationalized Banks, SBI and Associates, New 

Private Sector Banks and Foreign Banks. Pal, Karam and Puja Goyal (2008) have analyzed the cross relationship among various components of productivity for 

Public, Private and Foreign Banks for the period 2001-02 to 2005-06, using statistical tools like average, annual compound growth rate, regression and 

Parametric tests have been used to establish, evaluate and quantify the cross-sectional relationship among the variables. Verma, Satish and Rohit Saini (2010-

2011) analyzed the relation between market structure, conduct and performance in the Indian banking industry in order to examine the relative role of 

efficiency and market power in determining the profitability of Indian banks for the period 1984-85 to 2007-08. 

 

OBJECTIVES OF THE STUDY 
1. To empirically test the impact of selected variables on the performance of foreign banks. 

2. To test whether the selected variables had significantly contributed towards banks profitability or not. 

3. To study the  magnitude and direction of the relationship between different explanatory variables 

4. To explain the variations in profitability by the different combination of variables for foreign banks. 

 

RESEARCH METHODOLOGY 
For the purpose of determining the impact of reforms on the performance of foreign banks, the period has been divided into three parts. The study covers the 

time period 1987-1995 (pre-reform period), 1996-2010 (post-reform period) and 1987-2010 the whole study period. The various studies have also shown that 

there has been a significant transformation in the structure of the banking sector. The relative importance of the public sector banks has been declining on 

account of emergence of new private sector banks and entry of more and more foreign banks. Therefore, it was imperative to analyze the impact of banking 

sector reforms on the performance of foreign banks. The information has been collected from various relevant publications of Reserve Bank of India (RBI) and 

Indian Banks Association (IBA).In addition to it information has also been collected from various journals, newspapers, magazines and websites etc. The study 

has included all the twenty-six public sector banks working in India. 

The study has undertaken the following variables; Total Assets (X1), Net Interest Margin (X2), Total Expenditure (X3), Total Business (X4), Non-Interest Income (X5), 

Establishment Expenses (X6), Number of Employees (X7), Number of Branches (X8) and Net Worth (X9 ). The impact of different regulatory norms is going to be 

T
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well reflected in terms of behavior of various selected variables. In order to satisfy the stated objectives, linear production function of the following form has 

been tried out:  

Y = a + b�x� + b�x� + b�x� + b�x� ------------- b�x� + e
 

Where 

a= Intercept, bi’s are regression coefficients and Xi’s are independent variables, N= Number of input variables, e
u
 =Error term or disturbance in the relationship 

representing factors other than x that affects y. e
u
 also stands for unobserved factors. It does not matter how many explanatory variables are included in each 

stage. There shall always be factors which cannot be included and are collectively contained in u. 

For computing Return to Scale the Cobb-Douglas Production Function was estimated. In mathematical form it is expressed as  

 Y = aL� C( ��� ) 

Where 

Y = Output, L = Labour, C = Capital, a and n are positive constants and   n < 1. 

In order to measure the relationships between changes in inputs and outputs, the function was estimated as follow 

Y = a X�
�� X�

�� X�

��  X�
�� -------------X�

�� e
 

Where 

Y = dependent variable, a = Intercept, bi’s are regression coefficients and Xi’s are independent variables = Number of input variables, e
u
 = error term. 

The function has the ingredients of essential non-elasticities. But it can be converted into a linear function in logarithms which give the elasticities of production 

of each input factor separately and independently. In the logarithmic form, the function can be written as   

log Y = log a + b� log x� + b� log x� + b� log x� + b� log x� + ------------- b� log x� + e
 

For this function, the parameters are elasticities and the elasticities of the individual factors are their exponents in the production function. The sum of the 

exponents shows the degree of ‘Return to scale’ in production i.e. indicating the percentage by which output shall increase if all inputs are increased by 1 

percent. For examining the nature of Return to Scale the following algorithm was used    

If (��+ �� + �� + �� + ------------------------- +��) < 1, Decreasing Return to Scale. 

If (��+ �� + �� + �� + ------------------------- +��) = 1, Constant Return to Scale. 

If (��+ �� + �� + �� + ------------------------- +��) > 1, Increasing Return to Scale. 

To examine the linear relationship among explanatory variables, multicollinearity was examined by computing the correlation coefficients for these variables. If 

the explanatory variables are perfectly linear correlated the parameters become indeterminate. In most cases there is some degree of intercorrelation among 

the explanatory variables. The simple bi-variate correlation coefficients for each pair of explanatory variables were computed and found between zero and unity 

and the values were tested for the multicollinearity. Koutsoyiannis (2003) If the intercorrelation between the explanatory variables is perfect(r �� ��=1) then the 

estimates of the coefficients are indeterminate and the standard errors of these estimates become infinitely large. These are known as the consequences of 

multicollinearity. If the X’s are not perfectly collinear, but are to a certain degree correlated (0 < r �� ��  < 1), the effects of collinearity are uncertain. 

 

CHOICE OF INPUTS AND OUTPUTS 
The ratio between number of observations and number of input and output variables need to be specified. Cooper et.al. (2000) stated that number of 

observations should be at least three times the sum of input and output variables. 

It was also necessary to get agree on common set of inputs and outputs to be included in the study. A resource used by a unit should be included as input. A unit 

shall convert resources to produce outputs so that the outputs should include the amount of products and services produced by the unit. Therefore, the output 

may include a range of performance and activity measures. In addition to this, other external factors, which may affect the production of these outputs, must be 

identified and included in the assessment model. 

In the present study, the undertaken variables haven been put into two category i.e. growth and efficiency. Growth criteria has been assessed on the basis of 

total assets, net interest margins, total expenditure and total business as input variables and total income as output variables. The growth in the performance of 

the bank results mainly from the increase in total assets, net interest margins, total business and decline in total expenditure. Efficiency has been measured on 

the basis of non interest income, establishment expenses, number of employees and number of branches as input variables and total income as output 

variables. The other reason for conducting regression analysis with four explanatory variables under growth and efficiency criteria was as number of 

observations in the pre and post reform period were not enough to adjust all explanatory variables together with explained variables. 

The total income has been considered as measure of output, which is particularly applicable to the Indian banking industry. After the financial deregulation, 

banks in India are paying more attention to increase their gross income. It also reflects the integrated contribution of all input facilities and management. Most 

of the studies of the Indian banking industry; Subrahmanyam (1984, 1993 and 1995), Subrahmanyam and Swamy (1994), Aggarwal (1991) follow this measure 

of output. 

 

RESULTS AND ANALYSIS 
GROWTH DETERMINANTS  

The performance of different sampled foreign banks has been measured in terms of financial measurement. The most widely used variable to measure the 

profitability of banks is total income. This variable has been considered explained variable i.e. Total Income (Y).The other four variables considered as 

explanatory variables were, Total Assets (X1), Net Interest Margin (X2), Total Expenditure (X3), and Total Business (X4) put under growth criteria. The Linear 

Production Function of following type; 

Y = a+b1X1+b2X2+b3X3+b4X4+e
 has been worked out.  

Along with this Cobb-Douglas Production Function 

Y = a X�
�� X�

�� X�

��  X�
�� -------------X�

�� e
 has been worked out. 

Where 

Y= Total Income 

X1= Total Assets 

X2= Net-Interest Margin 

X3= Total Expenditure 

X4= Total Business 

E
u
= Error Term 

The reason for conducting regression analysis with four explanatory variables in the first stage was as number of observations in the pre and post reform period 

were not enough to adjust all explanatory variables together with explained variables. 

The fitted function has been explained for three periods of time, 1987-1995 (pre-reform period), 1996-2010 (post-reform period) and 1987-2010 (whole study 

period). The function is exhibited in tables 1.1.1 in pre-reform period, 1.1.2 in post-reform period and 1.1.3 for the entire study period. 

The regression coefficient in respect of total assets ‘(b1)’ was significant for CBNA and HSBCL but negative in the post –reform period. It magnified that one unit 

decrease in  ‘b1’ shall reduce the total income by -0.119 units for CBNA and by -0.039 units for HSBCL, keeping ,net-interest margin, total expenditure and total 

business constant at their arithmetic mean levels. 

During the entire period of study, it was significant for SCBL and HSBCL (negative). The reason for the insignificance of ‘b1’ for most of the banks in the pre, post 

and entire study period could be attributed to less expansion by the banks and their policies of operating in urban areas.  
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The regression coefficient in respect of net-interest margin ‘(b2)’ was significant for DBAG in the pre-reform period and for BOANA, BONS and BOTML in the pot-

reform period. During the entire period of study, the regression coefficient was turned out to be significant for; AEBC, BOANA, BNPP, Mb PSC, OIB S.A.O.G., 

SCBL, BONS, BOTML and HSBCL. 

In the post-reform period ,for BOANA and BOTML, magnified that one unit increase in ‘b2’ shall increase the total income by 0.841 units for BOANA and by 1.234 

units for BOTML, keeping , total assets, total expenditure and total business constant at their arithmetic mean levels.  

 

TABLE 1.1.1: LINEAR PRODUCTION FUNCTION FOR FOREIGN BANKS (GROWTH CRITERIA):  (1987-1995) 

Banks Intercept b1 b2 b3 b4 R
2
 d.f. F-Value Return to Scale Scale 

ADCBL -0.305 0.044 1.021 1.240 -0.067 0.996 3 217.591 1.049 IRS 

(1.243) (0.069) (0.654) (0.523) (0.057) 

AEBC -7.678 0.043 0.375 0.879* -0.020 0.995 3 153.556 1.045 IRS 

(16.526) (0.051) (0.645) (0.276) (0.047) 

BOANA 4.398 -0.071 -0.815 1.847** 0.033 0.991 3 84.792 1.066 IRS 

(22.813) (0.032) (0.366) (0.159) (0.027) 

BOB&K B.S.C. -0.246 -0.009 0.185 0.945** 0.02 0.999 3 893.311 1.029 IRS 

(0.369) (0.031) (0.204) (0.158) (0.023) 

BNPP -1.391 -0.012 0.082 1.207** 0.006 0.999 3 970.611 1.035 IRS 

(4.969) (0.016) (0.179) (0.261) (0.046) 

CBNA -21.248 0.03 -0.237 0.911* 0.009 0.996 3 195.677 1.045 IRS 

(32.792) (0.047) (0.563) (0.278) (0.038) 

DBAG 2.985 0.012 0.644* 0.700* -0.003 0.999 3 538.562 0.978 DRS 

(2.844) (0.024) (0.151) (0.090) (0.019) 

Mb PSC -0.325 -0.05 -0.073 0.755 0.076 0.995 3 160.070 1.115 IRS 

(2.034) (0.027) (0.403) (0.176) (0.026) 

OIB S.A.O.G 1.381 0.009 -0.248 1.210* -0.016 0.994 3 127.847 0.926 DRS 

(2.015) (0.022) (0.396) (0.343) (0.044) 

SGB 0.016 0.011 0.219 1.036** -0.010 0.999 3 1394.926 1.016 IRS 

(1.202) (0.015) (0.123) (0.057) (0.011) 

SBL 0.017 -0.094 0.347 -0.498 0.213 0.908 3 7.377 0.984 DRS 

(0.334) (0.058) (0.239) (0.551) (0.074) 

SCBL 68.367 -0.252 1.371 0.332 0.302 0.965 3 20.463 0.569 DRS 

(96.725) (0.111) (1.569) (0.194) (0.099) 

BONS -0.096 0.000 0.180 1.147** -0.014 0.999 3 1432.790 1.020 IRS 

(0.453) (0.001) (0.095) (0.084) (0.010) 

BOTML -2.721 0.005 0.639 0.723* 0.015 0.997 3 229.175 1.188 IRS 

(7.774) (0.019) (0.268) (0.211) (0.029) 

HSBCL 25.001 -0.02 -0.707 1.088** 0.041 0.999 3 688.348 0.950 DRS 

(13.404) (0.009) (0.586) (0.157) (0.036) 

**.significant at the 0.01 probability level (2 tailed). 

*.significant at the 0.05 probability level (2 tailed). 

Y=a+b1x1+b2x2+b3x3+b4x4 

Y=total incomeb1=total assets,b2=net interest margin,b3=total expenditure, 

b4=total business. 

Figures in parenthesis indicate standard errors.  

.
#
Return to Scale have been calculated using Cobb-Douglas Production Function provided in the annexure. 
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TABLE 1.1.2: LINEAR PRODUCTION FUNCTION FOR FOREIGN BANKS (GROWTH CRITERIA):  (1996-2010) 

Banks Intercept b1 b2 b3 b4 R
2
 d.f. F-Value Return to Scale Scale 

ADCBL 4.106 -0.020 0.328 0.719** 0.040 0.976 10 104.321 0.979 DRS 

(8.407) (0.026) (0.408) (0.119) (0.022) 

AEBC -5.835 0.021 0.558 0.741** 0.006 0.972 10 87.676 1.015 IRS 

(28.337) (0.017) (0.420) (0.070) (0.017) 

BOANA -73.745 0.003 0.841** 0.737** 0.024 0.991 10 275.471 1.076 IRS 

(39.655) (0.006) (0.171) (0.101) (0.015) 

BOB&K B.S.C. -8.710 -0.022 0.373 0.772* 0.048 0.636 10 4.362 0.922 DRS 

(17.371) (0.073) (0.777) (0.340) (0.061) 

BNPP -24.520 0.012 0.440 0.962* -0.009 0.989 10 225.237 1.086 IRS 

(23.958) (0.032) (0.274) (0.326) (0.015) 

CBNA -638.175 -0.119* 1.229 1.713** 0.042 0.996 10 668.680 0.970 DRS 

(241.309) (0.046) (0.712) (0.225) (0.023) 

DBAG 27.324 0.003 0.011 1.015** 0.010 0.995 10 540.232 0.956 DRS 

(37.143) (0.013) (0.318) (0.155) (0.022) 

Mb PSC 4.338 0.015 0.584 0.650* -0.006 0.861 10 15.548 0.836 DRS 

(6.708) (0.017) (0.487) (0.217) (0.031) 

OIB S.A.O.G 16.118 -0.048 0.286 0.007 0.121** 0.964 10 67.470 0.525 DRS 

(10.675) (0.024) (0.254) (0.113) (0.019) 

SGB -13.343 0.004 0.199 0.911** 0.023 0.975 10 96.198 1.062 IRS 

(8.227) (0.010) (0.363) (0.114) (0.019) 

SBL -0.049 -0.001 0.681 1.268** -0.011 0.555 10 3.114 0.752 DRS 

(1.812) (0.004) (0.540) (0.383) (0.027) 

SCBL -33.048 0.010 0.352 0.976** 0.000 0.998 10 1621.826 0.994 DRS 

(123.651) (0.020) (0.339) (0.261) (0.017) 

BONS -21.404 0.004 0.758** 0.956** 0.002 0.991 10 289.043 1.014 IRS 

(11.939) (0.030) (0.190) (0.098) (0.027) 

BOTML 47.157 -0.037 1.234* 0.053 0.057 0.916 10 27.471 0.904 DRS 

(24.812) (0.045) (0.537) (0.094) (0.055) 

HSBCL -81.338 -0.039* 0.445 1.238** 0.023* 0.999 10 3316.364 1.014 IRS 

(70.040) (0.012) (0.211) (0.113) (0.009) 

**.significant at the 0.01 probability level (2 tailed). 

*.significant at the 0.05 probability level (2 tailed). 

Y=a+b1x1+b2x2+b3x3+b4x4 

Y=total incomeb1=total assets,b2=net interest margin,b3=total expenditure, 

b4=total business. 

Figures in parenthesis indicate standard errors.  

.
#
Return to Scale have been calculated using Cobb-Douglas Production Function provided in the annexure. 
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TABLE 1.1.3: LINEAR PRODUCTION FUNCTION FOR FOREIGN BANKS (GROWTH CRITERIA) :  (1987-2010) 

Banks Intercept b1 b2 b3 b4 R
2
 d.f. F-Value Return to Scale Scale 

ADCBL 0.095 -0.021 0.449 0.738** 0.041* 0.987 18 337.083 1.034 IRS 

(3.283) (0.019) (0.247) (0.086) (0.016) 

AEBC -4.677 0.021 0.517* 0.742** 0.005 0.988 18 361.807 1.004 IRS 

(11.463) (0.012) (0.208) (0.048) (0.012) 

BOANA 4.959 0.013 0.811** 0.938** -0.018 0.985 18 306.910 1.030 IRS 

(19.779) (0.007) (0.200) (0.121) (0.016) 

BOB&K B.S.C. -0.708 -0.025 0.294 0.709** 0.046 0.897 18 39.295 0.993 DRS 

(4.024) (0.054) (0.406) (0.216) (0.044) 

BNPP -5.427 0.018 0.477* 0.853** -0.013 0.992 18 591.051 1.020 IRS 

(10.240) (0.019) (0.177) (0.187) (0.011) 

CBNA -123.435 -0.045 0.969 1.305** 0.000 0.996 18 1095.954 1.007 IRS 

(90.051) (0.034) (0.628) (0.141) (0.014) 

DBAG 5.661 0.003 -0.015 1.056** 0.009 0.997 18 1459.363 0.995 DRS 

(16.665) (0.010) (0.234) (0.105) (0.017) 

Mb PSC 2.383 0.018 0.681* 0.642** -0.006 0.909 18 44.818 0.943 DRS 

(2.863) (0.010) (0.295) (0.128) (0.017) 

OIB S.A.O.G -2.233 -0.002 0.526* 0.005 0.098** 0.946 18 78.897 1.067 IRS 

(3.242) (0.009) (0.184) (0.111) (0.020) 

SGB -5.313 0.003 0.266 0.892** 0.017 0.982 18 248.335 1.025 IRS 

(4.028) (0.007) (0.250) (0.085) (0.013) 

SBL -0.115 -0.001 0.421 1.325** -0.01 0.903 18 41.937 1.020 IRS 

(0.467) (0.003) (0.316) (0.160) (0.021) 

SCBL 123.541 0.059** 1.048* 0.198 -0.029 0.995 18 883.235 0.935 DRS 

(83.933) (0.017) (0.434) (0.181) (0.018) 

BONS -9.358 0.017 0.758** 0.907** -0.009 0.994 18 736.314 1.030 IRS 

(5.147) (0.016) (0.145) (0.071) (0.014) 

BOTML 23.567 -0.004 1.556** 0.121 0.017 0.949 18 84.692 0.816 DRS 

(10.366) (0.029) (0.328) (0.063) (0.036) 

HSBCL -17.562 -0.031** 0.547** 1.155** (0.016** 0.999 18 7079.763 0.996 DRS 

(25.797) (0.008) (0.141) (0.071) (0.005) 

**.significant at the 0.01 probability level (2 tailed). 

*.significant at the 0.05 probability level (2 tailed). 

Y=a+b1x1+b2x2+b3x3+b4x4 

Y=total incomeb1=total assets,b2=net interest margin,b3=total expenditure, 

b4=total business. 

Figures in parenthesis indicate standard errors. 

.
#
Return to Scale have been calculated using Cobb-Douglas Production Function provided in the annexure.  

 

The reasons for the significance of ‘b2’ could be attributed to low interest cost of deposits offered and disintermediation by the foreign banks in the form of 

offering variety of loans in the post-reform period. 

The regression coefficient for total expenditure ‘(b3 )’ turned out to be significant for all foreign banks except ADCBL, Mb PSC, SBL and SCBL in the pre-reform 

period and OIB S.A.O.G and BOTML in the post-reform period. During the entire period of study, the regression coefficient was significant for all banks except, 

OIB S.A.O.G, SCBL and BOTML. 

In the post-reform period, the regression coefficient for CBNA magnified that one unit increase in ‘b3’ shall increase the total income by 1.713 units, keeping, 

total assets, net-interest margin and total business, constant at their arithmetic mean levels. The significance of regression coefficient ‘b3’ for most of the banks 

magnified their expansion and diversification plans. 

The regression coefficient in respect of total business ‘(b4)’ was turned out to be significant for OIB S.A.O.G and HSBCL in the post-reform period. During the 

entire period of study, it turned out to be significant for ADCBL, OIB S.A.O.G. and HSBCL. 

In case of OIB S.A.O.G. ‘b4’ magnified that one unit increase in total business shall increase the total income by 0.121 units, keeping, total assets, net-interest 

margin and total expenditure, constant at their arithmetic mean levels. 

The reason for the insignificance of regression coefficient ‘b4’ for most of the banks was on account of decline in total business of banks. Further, most of the 

banks were located in the urban areas and discouraging small deposits.  

The regression line has given a good fit to the observed data, since this line explained almost more than 90 percent of the total variation of the ‘Y’ values around 

their mean in the pre, post and whole study period. The remaining variation was unaccounted for by the regression line and was attributed to the factors 

included in the disturbance variable ‘u’. R
2
 was found significant for all banks. 

The Return to Scale has exhibited that banks like; DBAG, OIB S.A.O.G. SBL, SCBL and HSBCL were operating on Decreasing Return to Scale (DRS) and others on 

Increasing Return to Scale (IRS) in the pre-reform period. In the post- reform period, ADCBL, BOB&KB.S.C., CBNA, DBAG, Mb PSC, OIB S.A.O.G., SBL, SCBL, and 

BOTML were operating on DRS. All banks which were operating on DRS in the pre-reform period managed to operate on IRS in the post-reform period except 

OIB S.A.O.G., SBL and SCBL. In the post-reform period, the return to scale for BNPP magnified that one percent increase in b1, b2, b3, and  b4 put together shall 

increase the total income by 1.086 percent. 

During the entire period, ADCBL, AEBC, BOANA, BNPP, CBNA, OIB S.A.O.G.SGB, SBL and BONS were operating on IRS. 

To conclude, all regressors taken together had shown significant impact for HSBCL in the post and entire study period. However in most of the banks all 

regressors, either individually or collectively, had explained significant impact on regressand. 

EFFICIENCY DETERMINANTS  

In the second stage, the remaining four explanatory variables were regressed. The total income was considered ‘explained variable’ and other four variables, 

non-interest income, establishment expenses, number of employees and number of branches were considered as explanatory variables and put under efficiency 

criteria. The Linear Production Function of the following form 

Y = a+b5X5+b6X6+b7X7+b8X8+e
 has been worked out.  

Along with this Cobb-Douglas Production Function 

Y = a X"
�" X#

�# X$
�$ X%

�% -------------X�
�� e
 has been worked out. 
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Where 

Y= Total Income 

X5= Non-Interest Income 

X6= Establishment Expenses 

X7= Number of Employees 

X8= Number of Branches 

E
u
= Error Term 

The  fitted function has been explained for three periods of time, 1987-1995 (pre-reform period),1996-2010 (post-reform period) and 1987-2010 (whole study 

period).The function is  exhibited in tables 1.1.4 in pre-reform period, 1.1.5 in post-reform period and 1.1.6 for the entire study period. 

In the pre-reform period, regression coefficient for non-interest income ‘(b5)’ was turned out to be significant for AEBC, BOANA, Mb PSC, SGB, SCBL, BOTML and 

HSBCL. The regression coefficient for SGB magnified that one unit increase in ‘b5’ shall increase the total income by 7.273 units, keeping ,establishment 

expenses, number of employees and number of branches constant at their arithmetic mean levels. 

In the post-reform period, the regression coefficient ‘b5’ was turned out to be significant for BOB&KB.S.C.,BNPP, CBNA, DBAG, OIB S.A.O.G., SBL, SCBL, BONS and 

HSBCL. The regression coefficient was significant for SCBL and HSBCL in the pre and post-reform period. During the entire period of study, regression coefficient 

was turned out to be significant for BOB&KB.S.C., BNPP, CBNA, DBAG, and OIB S.A.O.G. SBL, SCBL, BONS and HSBCL. 

The regression coefficient was turned out to be significant for SCBL and HSBCL in the pre, post and entire study period. The regression coefficient ‘b5’ for SCBL 

and HSBCL magnified that one unit increase in non-interest income shall increase their total income by 2.067 units and by 2.897 units in the post-reform period,  

keeping ,establishment expenses, number of employees and number of branches constant at their arithmetic mean levels. 

The reason for significance of ‘b5’ for most of the banks could be attributed to emergence of non-interest income as major source of their income as compared 

to public and domestic private sector banks. 

The regression coefficient for establishment expenses ‘(b6)’ was turned out to be significant for the banks SCBL and BOTML in the pre-reform period. It was as 

high as referring one unit increase in ‘b6’ shall increase the total income by 19.092 units ,keeping, non-interest income, number of employees and number of 

branches constant at their arithmetic mean levels. 

 

TABLE 1.1.4: LINEAR PRODUCTION FUNCTION FOR FOREIGN BANKS (EFFICIENCY CRITERIA): (1987-1995) 

Banks Intercept b5 b6 b7 b8 R
2
 d.f. F-Value Return to Scale Scale 

ADCBL -35.251 3.275 1.751 0.862 0.000 0.881 4 9.871 4.129 IRS 

(15.709) (1.839) (13.079) (0.456) 0.000 

AEBC -346.086 2.075** 1.888 -0.143 152.375** 0.997 3 246.167 2.781 IRS 

(75.464) (0.376) (2.255) (0.093) (18.674) 

BOANA -218.527 2.459** 0.663 0.737 0.000 0.927 4 16.936 1.480 IRS 

(122.710) (0.518) (2.826) (0.290) 0.000 

BOB&K B.S.C. -2.445 0.067 6.506 0.899* -19.533 0.945 3 12.950 1.160 IRS 

(7.991) (1.953) (9.508) (0.221) (8.846) 

BNPP 218.85 -1.856 2.722 0.082 -45.306 0.969 3 23.842 0.665 DRS 

(65.928) (2.708) (5.734) (0.347) (24.793) 

CBNA -113.987 2.388 7.093 0.218 0.000 0.870 4 8.900 1.407 IRS 

(350.016) (1.565) (10.049) (0.299) 0.000 

DBAG 6.062 4.818 8.833 -0.273 9.348 0.947 3 13.406 1.511 IRS 

(36.308) (1.761) (9.504) (0.709) (49.485) 

Mb PSC 12.794 3.657* 33.592* -0.39 0.000 0.956 4 28.923 1.316 IRS 

(15.892) (0.979) (7.679) (0.246) 0.000 

OIB S.A.O.G -16.215 -2.762 20.052 1.461 -25.524 0.896 3 6.446 2.131 IRS 

(8.615) (3.799) (14.928) (0.489) (11.676) 

SGB -102.272 7.273* -5.382 1.33 34.623* 0.987 3 58.025 0.869 DRS 

(30.524) (1.267) (10.159) (0.708) (6.367) 

SBL -4.871 0.518 2.438 0.114 0.000 0.862 4 8.322 4.094 DRS 

(4.928) (0.399) (0.894) (0.126) 0.000 

SCBL -960.414 0.669* 6.887* 0.341 0.000 0.890 4 10.772 4.979 IRS 

(417.471) (0.214) (1.510) (0.145) 0.000 

BONS -15.278 2.944 5.118 1.326 -30.060 0.926 3 9.416 1.938 IRS 

(22.961) (3.748) (19.829) (0.872) (16.269) 

BOTML 9.985 2.474** 19.092** -0.710 0.000 0.995 4 296.487 0.846 DRS 

(8.484) (0.425) (2.642) (0.321) 0.000 

HSBCL -956.883 2.386* 1.155 0.150 36.761 0.998 3 316.267 0.654 DRS 

(392.257) (0.545) (1.763) (0.098) (19.850) 

**.significant at the 0.01 probability level (2 tailed). 

*.significant at the 0.05 probability level (2 tailed). 

Y=a+b5x5+b6x6+b7x7+b8x8 

Y=total income,b5=non interest income,b6=establishment expenses, 

b7=number of employees,b8=number of branches. 

Figures in parenthesis indicate standard errors.  

.
#
Return to Scale have been calculated using Cobb-Douglas Production Function provided in the annexure. 
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TABLE 1.1.5: LINEAR PRODUCTION FUNCTION FOR FOREIGN BANKS (EFFICIENCY CRITERIA): (1996-2010) 

Banks Intercept b5 b6 b7 b8 R
2
 d.f. F-Value Return to Scale Scale 

ADCBL -57.350 1.770 15.202 2.123 -32.999 0.449 10 2.041 1.470 IRS 

(93.285) (2.024) (12.346) (0.961) (31.819) 

AEBC 208.58 0.778 -0.025 -0.105 47.649* 0.670 10 5.069 0.881 DRS 

(76.390) (0.800) (2.606) (0.079) (18.602) 

BOANA 851.723 1.154 2.650 0.516 -155.756 0.828 10 12.073 (-)0.42 (-)DRS 

(612.606) (0.724) (2.967) (0.305) (109.661) 

BOB&K B.S.C. 30.251 2.566** -3.114* 0.145 0.000 0.776 11 12.703 0.488 DRS 

(15.552) (0.497) (1.397) (0.204) 0.000 

BNPP 38.389 2.139** 2.005 0.370 -10.066 0.947 10 44.916 0.770 DRS 

(126.776) (0.632) (1.913) (0.334) (20.341) 

CBNA 538.805 1.413** 5.360** 0.062 -0.477 0.997 10 947.943 0.748 DRS 

(126.370) (0.116) (0.582) (0.104) (7.183) 

DBAG -198.89 0.740** 0.485 0.622** 63.909** 0.995 10 484.113 1.020 IRS 

(73.720) (0.143) (0.329) (0.122) (18.910) 

Mb PSC 32.633 1.517 -1.545 0.514 -10.575 0.445 10 2.002 0.314 DRS 

(28.473) (1.451) (7.659) (0.423) (13.254) 

OIB S.A.O.G -6.543 1.257* -2.418 0.728** 0.000 0.885 11 28.292 1.123 IRS 

(6.453) (0.553) (2.734) (0.116) 0.000 

SGB -67.94 1.221 -0.485 2.320** -15.769 0.832 10 12.358 1.567 IRS 

(47.798) (0.769) (1.483) (0.646) (14.089) 

SBL 3.307 0.897** 0.350 -0.034 -0.509 0.735 10 6.939 0.306 DRS 

(3.039) (0.215) (0.601) (0.067) (0.607) 

SCBL 179.439 2.067** 0.542 -0.102 29.675** 0.993 10 343.410 0.825 DRS 

(197.569) (0.528) (1.821) (0.138) (7.497) 

BONS -134.295 5.402** -28.287** 1.621 28.368 0.976 10 101.360 1.809 IRS 

(53.875) (0.599) (8.517) (0.879) (25.941) 

BOTML 341.509 0.804 -6.175 0.293 -33.506 0.240 10 0.790 (-)0.446 (-)DRS 

(245.246) (1.335) (4.937) (0.872) (53.370) 

HSBCL -85.564 2.897** -0.529 0.310 -13.002 0.996 10 678.811 0.902 DRS 

(495.158) (0.334) (1.874) (0.209) (12.706) 

**.significant at the 0.01 probability level (2 tailed). 

*.significant at the 0.05 probability level (2 tailed). 

Y=a+b5x5+b6x6+b7x7+b8x8 

Y=total income,b5=non interest income,b6=establishment expenses, 

b7=number of employees,b8=number of branches. 

Figures in parenthesis indicate standard errors.  

.
#
Return to Scale have been calculated using Cobb-Douglas Production Function provided in the annexure. 
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TABLE 1.1.6: LINEAR PRODUCTION FUNCTION FOR FOREIGN BANKS (EFFICIENCY CRITERIA): (1987-2010) 

Banks Intercept b5 b6 b7 b8 R
2
 d.f. F-Value Return to Scale Scale 

ADCBL -78.487 1.965 16.521 2.175** -27.886 0.683 18 9.711 2.228 IRS 

(37.214) (1.528) (7.957) (0.544) (23.869) 

AEBC -108.593 0.815 1.110 -0.112 47.172* 0.730 18 12.199 0.717 DRS 

(70.740) (0.758) (2.387) (0.081) (17.573) 

BOANA -447.829 0.380 7.338** 0.989** 53.729 0.827 18 21.518 0.636 DRS 

(480.002) (0.652) (2.424) (0.279) (94.592) 

BOB&K B.S.C. -6.130 2.268** -2.818 0.428* 5.931 0.887 18 35.199 1.153 IRS 

(7.611) (0.510) (1.420) (0.183) (8.697) 

BNPP 44.194 1.744** 3.325* -0.04 2.54 0.954 18 94.393 -0.027 (-)DRS 

(74.706) (0.521) (1.522) (0.230) (10.844) 

CBNA 348.216 1.488** 5.208** 0.042 5.883 0.995 18 953.416 0.837 DRS 

(134.766) (0.138) (0.690) (0.116) (7.884) 

DBAG -135.302 0.729** 0.677* 0.625** 50.790** 0.996 18 1058.009 1.440 IRS 

(31.332) (0.116) (0.239) (0.103) (12.324) 

Mb PSC 39.566 0.006 11.805* -0.116 -15.572 0.372 18 2.663 -0.216 (-)DRS 

(27.677) (1.024) (4.336) (0.262) (13.134) 

OIB S.A.O.G -13.093 1.350* -0.308 0.716** 0.979 0.856 18 26.687 1.673 IRS 

(6.408) (0.569) (2.662) (0.112) (4.300) 

SGB -93.634 1.297 -0.023 2.250** -7.314 0.876 18 31.942 2.176 IRS 

(26.765) (0.623) (1.043) (0.509) (7.262) 

SBL 2.032 0.991** 0.595 -0.019 -0.584 0.938 18 67.680 -0.032 (-)DRS 

(2.447) (0.095) (0.500) (0.056) (0.499) 

SCBL 166.974 1.610** 2.682 -0.286* 37.558** 0.990 18 470.621 0.927 DRS 

(200.736) (0.459) (1.578) (0.113) (6.373) 

BONS -53.788 5.153** -24.993** 1.830* -0.973 0.981 18 232.843 1.194 IRS 

(18.973) (0.488) (6.888) (0.709) (15.744) 

BOTML -45.285 1.410 -3.709 0.817 32.257 0.445 18 3.617 0.904 DRS 

(121.223) (1.158) (4.311) (0.709) (35.877) 

HSBCL -455.156 2.961** -1.118 0.355* -4.585 0.997 18 1354.281 0.577 DRS 

(337.394) (0.270) (1.433) (0.161) (9.660) 

**.significant at the 0.01 probability level (2 tailed). 

*.significant at the 0.05 probability level (2 tailed). 

Y=a+b5x5+b6x6+b7x7+b8x8 

Y=total income,b5=non-interest income,b6=establishment expenses, 

b7=number of employees,b8=number of branches. 

Figures in parenthesis indicate standard errors.  

.
#
Return to Scale have been calculated using Cobb-Douglas Production Function provided in the annexure. 

In the post-reform period, the regression coefficient was turned out to be significant for BOB&K B.S.C. (negative), CBNA, and BONS (negative).The regression 

coefficient for BONS was -28.287. 

During the entire period of study, the regression coefficient ‘b6’ was turned out to be significant for BOANA, BNPP, CBNA, DBAG, Mb PSC and BONS (negative). In 

case of BONS, it magnified that one unit increase in establishment expenses shall decrease the total income by 24.993 units, keeping, non-interest income, 

number of employees and number of branches constant at their arithmetic mean levels. 

The reason for the significant but negative regression coefficient for foreign banks could be assigned to branch expansion and hiring more employees with low 

output. 

The regression coefficient for number of employees ‘(b7)’ was turned out to be significant for BOB&K B.S.C. in the pre-reform period and DBAG, OIB S.A.O.G. and 

SGB in the post-reform period.  During the entire period of study, the regression coefficient was significant for; ADCBL, BOANA, BOB&K B.S.C., DBAG, and 

OIBS.A.O.G. SGB, SCBL (negative) BONS and HSBCL. 

The significant coefficient for foreign banks magnified the respective contribution of explanatory variable to the total income. 

The regression coefficient for number of branches ‘(b8)’ was turned out to be significant for, AEBC and SGB in the pre-reform period magnifying that one unit 

increase in ‘b8’ shall increase the total income by 152.375 units for AEBC and by 34.623 units for SGB, keeping, non-interest income, establishment expenses and 

number of employees constant at their arithmetic mean levels. 

However in the post-reform period, regression coefficient was significant for AEBC, DBAG, and SCBL. During the entire period of study, it was turned out to be 

significant for AEBC, DBAG, and SCBL. In the post-reform  period, the regression coefficient for AEBC magnified that one unit increase in number of branches 

shall increase the total income by 47.649 units, keeping, non-interest income, establishment expenses and number of employees constant at their arithmetic 

mean levels. 

The reason for the regression coefficient to be significant could be attributed to branch expansion by the foreign banks in the post-reform period and having 

their branches more profitable as compared to public sector banks and advantage of prime location of banks. 

The regression line has given a good fit to the observed data, since this line explained almost more than 80 percent of the total variation of the ‘Y’ values around 

their mean in the pre, post and whole study period. The remaining variation was unaccounted for by the regression line and was attributed to the factors 

included in the disturbance variable ‘u’. R
2
 was found significant for all banks. 

The Return to Scale (RTS) exhibited that in the pre-reform period, except BNPP, SGB, BOTML and HSBCL, all foreign banks were operating on Increasing Return to 

Scale (IRS). But in the post reform period, some of the foreign banks were operating on Decreasing Return to Scale and banks like BOANA and BOTML exhibited 

negative scale. During the entire period of study, BNPP, Mb PSC and SBL, did operate on negative return. 

All explanatory variables taken together, the regression coefficients were significant for DBAG, during the entire period of study. However, in most of the banks 

all regressors, either individually or collectively, had explained significant impact on regressand. 

DEGREE AND DIRECTION OF RELATIONSHIP AMONG DIFFERENT EXPLANATORY VARIABLES 

Bi-variate correlation analysis was conducted to measure the magnitude and direction of the relationship between different explanatory variables. The 

interdependence among variables is a common characteristic of most multivariate techniques and the correlation matrix is used to display correlation 

coefficients between these different variables. The matrices form the basis for computation and understanding of the nature of relationships in multiple 

regression and other similar techniques. The purpose for conducting the bi-variate correlation analysis was to identify the important explanatory variables which 



VOLUME NO. 4 (2013), ISSUE NO. 02 (FEBRUARY)  ISSN 0976-2183 

INTERNATIONAL JOURNAL OF RESEARCH IN COMMERCE & MANAGEMENT 
A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories 

http://ijrcm.org.in/ 

128

had higher significant association with each other and secondary objective was to spot the presence of multicollinearity between different explanatory variables. 

The following variables were considered for the purpose of conducting a bi-variate correlation analysis:  

Y= Total Income 

X1= Total Assets 

X2= Net-Interest Margin 

X3= Total Expenditure 

X4= Total Business 

X5= Non-Interest Income 

X6= Establishment Expenses 

X7= Number of Employees 

X8= Number of Branches 

X9= Net Worth. 

The bi-variate correlation analysis for foreign banks has been exhibited in tables 1.1.7, 1.1.8 and 1.1.9. In the pre-reform period, all variables had shown 

significant association, except X3 with X5 and X8 and X5with X7, and X7 with X8 and X9. But in the post-reform period and during the entire study period, each 

variable had shown significant association with each other. The explanatory variables were significant at 0.01 percent probability level. 

 

TABLE 1.1.7: BIVARIATE CORRELATIONS COEFFICIENT MATRIX FOR FOREIGN BANKS (1987-1995) 

 Y x1 x2 x3 x4 x5 x6 x7 x8 x9 

Y 1          

x1 .975** 1         

x2 .976** .975** 1        

x3 .923** .907** .901** 1       

x4 .977** .987** .991** .872* 1      

x5 .815* .745* .771* 0.542 .809* 1     

x6 .936** .951** .977** .802* .983** .813* 1    

x7 .848** .895** .786* .813* .826* 0.604 .764* 1   

x8 .750* .798* .818* 0.537 .857** .772* .884** 0.55 1  

x9 .881** .896** .955** 0.752 .949** .767* .977** 0.63 .914** 1 

**. Correlation is Significant at the 0.01 level (2-tailed). 

*. Correlation is Significant at the 0.05 level (2-tailed). 

 

TABLE 1.1.8: BIVARIATE CORRELATIONS COEFFICIENT MATRIX FOR FOREIGN BANKS (1996-2010) 

 Y x1 x2 x3 x4 x5 x6 x7 x8 x9 

Y 1          

x1 .992** 1         

x2 .991** .997** 1        

x3 .999** .989** .988** 1       

x4 .985** .996** .991** .982** 1      

x5 .995** .986** .984** .991** .972** 1     

x6 .989** .995** .998** .985** .992** .981** 1    

x7 .954** .967** .965** .946** .973** .946** .973** 1   

x8 .907** .934** .910** .901** .952** .892** .913** .931** 1  

x9 .978** .990** .995** .976** .982** .972** .991** .949** .895** 1 

**. Correlation is Significant at the 0.01 level (2-tailed). 

 

TABLE 1.1.9: BIVARIATE CORRELATIONS COEFFICIENT MATRIX FOR FOREIGN BANKS (1987-2010) 

 Y x1 x2 x3 x4 x5 x6 x7 x8 x9 

Y 1          

x1 .992** 1         

x2 .991** .997** 1        

x3 .999** .989** .988** 1       

x4 .985** .996** .991** .982** 1      

x5 .995** .986** .984** .991** .972** 1     

x6 .989** .995** .998** .985** .992** .981** 1    

x7 .954** .967** .965** .946** .973** .946** .973** 1   

x8 .907** .934** .910** .901** .952** .892** .913** .931** 1  

x9 .978** .990** .995** .976** .982** .972** .991** .949** .895** 1 

**. Correlation is Significant at the 0.01 level (2-tailed). 

The explanatory variables had shown significant association as high as above 0.80. It led to the confirmation of multicollinearity among the regressors. 

INFLUENCE OF REGRESSORS ON REGRESSAND  

Once the linear relationships among explanatory variables were confirmed through correlation coefficients, the next step was to conduct step-wise multiple 

regression analysis to explain the variations in profitability by the different combination of variables for foreign banks. Intuitively, when any two explanatory 

variables are changing in nearly in the same way, it becomes extremely difficult to establish the influence of each one regressor on Y separately.  

The following variables were taken to estimate the effect of multicollinearity among the different explanatory variables on the explained variable: 

Y= Total Income 

X1= Total Assets 

X2= Net-Interest Margin 

X3= Total Expenditure 

X4= Total Business 

X5= Non-Interest Income 

X6= Establishment Expenses 

X7= Number of Employees 

X8= Number of Branches 

X9= Net Worth. 
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The results of multiple regression analysis are presented in tables 1.1.10, 1.1.11 and 1.1.12 in the pre-reform period, post-reform period and entire study period.  

In the pre-reform period, the numbers of observations were available for seven years, leading to complete loss for degrees of freedom with the undertaken 

regressors.  

TABLE 1.1.10: LINEAR PRODUCTION FUNCTION FOR FOREIGN BANKS (GROUP): STEP-WISE ANALYSIS (1987-1995) 

Intercept b1 b2 b3 b4 b5 b6 b7 b8 b9 R
2
 d.f. F-Value Adjusted R

2
 

-95.733 0.049 0.405 0.417 -0.021 1.51 0.068    0.999 1 459.136 0.993 

(162.776) (0.037) (0.907) (0.107) (0.060) (0.228) (3.861)    

-93.394 0.049 0.413 0.416* -0.02 1.509**     0.999 2 1101.579 0.996 

(67.634) (0.026) (0.569) (0.055) (0.040) (0.151)     

195.357 -0.104 -2.58 0.541 0.247      0.981 3 39.867 0.956 

(356.067) (0.121) (2.818) (0.314) (0.170)      

-22.557 0.054 1.25 0.164       0.968 4 41.103 0.944 

(364.699) (0.060) (1.114) (0.200)       

-58.126 0.068 1.418        0.963 5 65.592 0.948 

(350.121) (0.055) (1.059)        

-412.178 0.141**         0.950 6 114.288 0.942 

(244.188) (0.013)         

**.significant at the 0.01 probability level (2 tailed). 

*.significant at the 0.05 probability level (2 tailed). 

Y=total income,b1=total assets,b2=net-interest margin,b3=total expenditure,b4=total business, 

b5=non-interest income, b6=establishment expenses,b7=number of employees,b8=number of branches,b9=net worth.  

 

TABLE 1.1.11: LINEAR PRODUCTION FUNCTION FOR FOREIGN BANKS (GROUP): STEP-WISE ANALYSIS (1996-2010) 

Intercept b1 b2 b3 b4 b5 b6 b7 b8 b9 R
2
 d.f. F-Value Adjusted R

2
 

800.959 -0.027 -0.499 0.652** 0.01 1.268** 3.970* -0.09 8.278 0.022 0.999 5 7186.167 0.997 

(673.879) (0.016) (0.354) (0.134) (0.014) (0.187) (1.282) (0.043) (6.313) (0.041) 

888.787 -0.024 -0.38 0.635** 0.012 1.249** 3.651* -0.089 6.376  0.999 6 9176.218 0.997 

(613.456) (0.015) (0.257) (0.122) (0.013) (0.172) (1.066) (0.040) (4.895)  

1174.884 -0.017 -0.475 0.595** 0.018 1.264** 3.089* -0.064   0.999 7 9537.999 0.998 

(600.595) (0.041) (0.259) (0.124) (0.012) (0.180) (1.021) (0.037)   

413.999 -0.015 -0.356 0.718** 0.015 1.057** 2.202    0.999 8 8991.395 0.998 

(446.503) (0.016) (0.277) (0.113) (0.013) (0.147) (0.978)    

-402.952 -0.044** 0.192 0.881** 0.041** 1.052**     0.999 9 7426.760 0.998 

(313.907) (0.011) (0.158) (0.104) (0.008) (0.178)     

-1375.381 -0.015 -0.199 1.330** 0.023      0.999 10 2108.987 0.998 

(560.754) (0.022) (0.302) (0.149) (0.016)      

-701.257 0.011 -0.153 1.172**       0.998 11 2571.693 0.997 

(313.700) (0.011) (0.314) (0.104)       

2107.491 0.038 1.116        0.982 12 327.833 0.979 

(651.742) (0.036) (0.998)        

1803.487 0.078**         0.980 13 641.999 0.978 

(598.084) (0.003)         

**.significant at the 0.01 probability level (2 tailed). 

*.significant at the 0.05 probability level (2 tailed). 

Y=total income,b1=total assets,b2=net-interest margin,b3=total expenditure,b4=total business, 

b5=non-interest income, b6=establishment expenses,b7=number of employees,b8=number of branches,b9=net worth.  

 

TABLE 1.1.12: LINEAR PRODUCTION FUNCTION FOR FOREIGN BANKS (GROUP): STEP-WISE ANALYSIS (1987-2010) 

Intercept b1 b2 b3 b4 b5 b6 b7 b8 b9 R
2
 d.f. F-Value Adjusted R

2
 

581.941 -0.039** -0.151 0.694** 0.032** 1.305** 2.270** -0.079** 2.903 -0.004 0.999 13 10699.939 0.998 

(356.900) (0.010) (0.250) (0.059) (0.009) (0.121) (0.742) (0.035) (5.417) (0.037) 

560.928 -0.039** -0.172 0.698** 0.032** 1.308** 2.306** -0.079* 3.194  0.999 14 12948.238 0.998 

(302.370) (0.009) (0.183) (0.047) (0.008) (0.115) (0.657) (0.033) (4.704)  

684.696 -0.036** -0.226 0.684** 0.036** 1.312** 2.021** -0.067**   0.999 15 15349.509 0.998 

(236.866) (0.007) (0.162) (0.042) (0.006) (0.112) (0.497) (0.028)   

147.911 -0.031** -0.176 0.728** 0.029** 1.199** 1.521**    0.999 16 13880.523 0.998 

(80.531) (0.008) (0.182) (0.042) (0.006) (0.116) (0.511)    

75.488 -0.038** 0.26 0.698** 0.037** 1.288**     0.999 17 11388.611 0.999 

(92.836) (0.009) (0.131) (0.050) (0.006) (0.135)     

-226.982 0.019 -0.007 1.010** -0.004      0.998 18 2368.759 0.998 

(213.731) (0.018) (0.313) (0.092) (0.011)      

-265.315 0.014 0.02 1.017**       0.998 19 3309.122 0.998 

(182.029) (0.011) (0.297) (0.088)       

1185.882 0.058 0.635        0.984 20 638.552 0.986 

(365.913) (0.029) (0.810)        

1117.402 0.080**         0.984 21 1300.309 0.987 

(352.076) (0.002)         

**.significant at the 0.01 probability level (2 tailed). 

*.significant at the 0.05 probability level (2 tailed). 

Y=total income,b1=total assets,b2=net-interest margin,b3=total expenditure,b4=total business, 

b5=non-interest income, b6=establishment expenses,b7=number of employees,b8=number of branches,b9=net worth.  
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Therefore, the last three regressors were kept outside the analysis. The analysis revealed that, total assets ‘(X1)’ entered in the first step, explained 94.2 percent 

variation in banks profitability, with significant regression coefficient of 0.141. It magnified that one unit increase in X1 shall increase the total income by 0.141 

units keeping constant the rest of regressors at their arithmetic mean level same. 

In the second step, the introduction of ‘(X2)’ had improved the R
2
. Similarly in the third and fourth step, the introduction of X3 and X4 had left the regression 

coefficient insignificant but R
2
 had shown improving trend. The high intercorrelation of X1, X2, X3 and X4 did not affect the stability or significance of �& i’s in the 

fifth step, the introduction of non-interest income ‘(X5)’ had explained 99.3 percent variation and regression coefficient was turned out significant. In the last 

step, the introduction of establishment expenses ‘(X6)’ had kept the regression coefficients almost stable. 

In the post-reform period, total assets ‘(X1)’ entered in the first step, explained 97.8 percent variation in banks profitability, with significant regression coefficient 

of 0.078. In the second step, the introduction of net-interest margin ‘(X2)’ kept almost b1 stable and explained 97.9 percent variation. In the third step, total 

expenditure ‘(X3)’entered in the regression model had explained 99.7 percent variation with significant regression coefficient of 1.172. In the fourth step total 

Business ‘(X4)’ entered in the regression model had not affected the significance of b3 and shown improvement in R
2
. In the fifth step, non-interest Income ‘(X5)’ 

entered in the model had explained 99.8 percent variation in total income and significant b1 (negative), b3, b4 and b5. In the sixth step, the significance of b3 and 

b5 was stable and  R
2 

at 0.998. Similarly, in the seventh, eighth and ninth step, some of the regression coefficients were significant and R
2 

was either improved or 

at the same level 

During the entire period of study, total assets ‘(X1)’ entered in the first step, explained 98.7 percent variation in total income with significant regression 

coefficient of 0.080. In the second step entering of net-interest margin ‘(X2)’ kept regression coefficients insignificant but stable and R
2 

at 0.986. In the third step, 

total Expenditure ‘(X3)’ entered in the regression model had explained 99.8 percent variation with significant regression coefficient of 1.017. It magnified that 

one unit increase in total expenditure shall increase the total income by 1.017 units, keeping, constant other regressors at their arithmetic mean level same. In 

the fourth step, total Business ‘(X4)’    entered in the model had kept b3 significant and explained 99.8 percent variation in total income. In the fifth step, the 

regression coefficients b1 (negative), b3 , b4 b5 were turned out to be significant and explained almost 99.9 percent variation in total income. In the sixth step, 

regression coefficients   b1 (negative), b3 , b4 ,b5 and b6 were turned out to be significant and explained 99.8 percent variation in total income because of 

regressors. In the seventh, eighth and ninth steps, almost 99.8 percent variation in total income were on account of undertaken regressors. 

To sum up, it was not possible to drop any of the variable from the study because of significance of R
2
. Therefore, no variable was considered superfluous 

variable i.e.no variable could be excluded from the list of explanatory variables.  Despite the high degree of collinearity of all regressors, the standard errors 

were not enough large. The regression with all explanatory variables showed that the effect of multicollinearity was not a serious. The non-interest income had 

been a major source of income because of significant regression coefficients in the post-reform period and for the entire study period regressed with different 

regressors. 

The best fitted function in the different period could be shown as  

In the pre-reform period (1980-1995) 

Y=-95.733+0.049X1+0.405X2+0.417X3-.021X4+1.51X5+0.068X6 

In the post-reform period (1996-2010) 

Y=800.959-0.027X1-0.499X2+0.652X3-0.010X4+1.268X5+3.970X6-0.09X7+8.278X8+0.022X9 

For the whole study period (1980-2010) 

Y=581.941-0.039X1-0.151X2+0.694X3+0.032X4+1.305X5+2.270X6-0.079X7+2.903X8-0.004X9 

The regression line explained more than 95 percent variation in pre, post and entire study period. Only small percent of variation of 5 percent was unaccounted 

and was due to disturbance variable ‘u’.  
 

CONCLUSION 
To sum up, under growth and efficiency criteria, all explanatory variables had shown significant impact on the performance of foreign banks. More than 90 

percent of variation in total income was on account of undertaken explanatory variables and a very little proportion of variation could be attributed to 

disturbance variable. 

The Return to Scale at first stage of growth criteria had shown that all banks were operating on either Increasing Return to Scale (IRS) or Decreasing Return to 

Scale (DRS) in the pre, post and entire study period. But in the second stage of efficiency criteria some of the banks showed negative returns which was because 

of undertaken regressors in the analysis. As most of the foreign banks were located in the prime location and while making their branch expansion had returned 

negative output in the starting phase. Similarly, staff strength did not provide adequate output. 

The correlation analysis had revealed that, all variables were highly intercorrelated and pointed multicollinearity. The analysis of multicollinearity revealed that 

none of the explanatory variable was found superfluous. Therefore, no variable was dropped out from the analysis. It further confirmed the impact of banking 

sector reforms which was well reflected through the undertaken variables. 
 

REFERENCES 
1. Aggarwal, R.N. (1991), “Productivity Growth and Economies of Scale in Public Sector Banks in India: 1969-1986”, Productivity, Vol.32, July-September, 

pp.329-336. 

2. Arora , Sangeeta and Shubpreet Kaur (2008), “Diversification in Banking Sector in India: Determinants of Financial Performance”, The Indian Journal of 

Commerce, Vol.61, No.3, July-September, 2008. 

3. C.Ravi, Pramodh,  V.and Nagabhushanam.T. (2008), “Indian Banks Productivity Ranking Via Data Envelopment Analysis and Fuzzy Multi-Attribute Decision –

Making Hybrid”, International Journal of Information and Decision Sciences, Vol.1.No.I, 2008. 

4. Cooper, W.W., L.M Seiford and K. Tone (2000), “Data Envelopment Analysis- Comprehensive Text with Models, Applications, References and DEA- Solver 

Software, Kluwer Academic Publisher, Boston. 

5. Financial Express (2008), “India’s Best Banks”, p.42. 

6. Goyal, Ritu and Rajinder Kaur (2008), “Performance of New Private Sector Banks in India”, The Indian Journal of Commerce, Vol.61, No.3, July-September, 

pp.1-12. 

7. Gupta , R. K. and Sumeet Kaur Sibal (2008), “A Camel Model Analysis of Private Sector Banks in India”, Gyan Management, Vol.2.Issue 1, Jan-June, 2008. 

8. Koutsoyiannis. A (2003), “Theory of Econometrics: An Introductory Exposition of Econometrics Methods”, Palgrave, pp.233-253. 

9. Pal, Karam and Puja Goyal (2008), “Productivity –Based Comparative Analysis of Public, Private and Foreign Banks”, The Indian Journal of Commerce, 

Vol.61, No.3, July-September, pp.22-35.  

10. Robert(1993), “ Profitability in Public Sector Banks in India”, Ph.D. Thesis, Department of Commerce, University of Madras, Chennai, Finance 

India,Vol.VIII,No.3,September, pp.705-711. 

11. Sinha, Ram Pratap and Biiswajit Chatterjee (2008), “Fund -Based Activity of Indian Commercial Banks: A Malamquist Approach”, Indian Economic Review, 

Vol.XXXXIII, No.1, 2008, pp.83-102. 

12. Subrahmanyam, G. (1984), “An Approach to Interbank Productivity Comparisons”, Prajnan, October-December, pp. 381-392. 

13. Subrahmanyam, G. (1993), “Productivity Growth in India’s Public Sector Banks: 1970-1989”, Journal of Quantitative Economics, Vol. 9, No.2, July, pp.209-

223.  

14. Subrahmanyam, G. (1995), “A Non –Structural Test of Competition in Indian Banking”, The Indian Economic Journal, Vol.43, No.1, pp. 26-34. 

15. Subrahmanyam, G. and S.B. Swamy (1994), “Production efficiency Differences Between Large and Small Banks”, Artha Vijnana, September, Vol.36, 

No.3.pp.183-193. 

16. Verma, Satish and Rohit Saini (2010-2011), “Structure, Conduct and Performance of Commercial Banks in India”, Prajnan, Vol. XXXIX, No.2, July-September. 



VOLUME NO. 4 (2013), ISSUE NO. 02 (FEBRUARY)  ISSN 0976-2183 

INTERNATIONAL JOURNAL OF RESEARCH IN COMMERCE & MANAGEMENT 
A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories 

http://ijrcm.org.in/ 

131

REQUEST FOR FEEDBACK 
 

Dear Readers 

 

At the very outset, International Journal of Research in Commerce and Management (IJRCM) acknowledges 

& appreciates your efforts in showing interest in our present issue under your kind perusal. 

 

I would like to request you to supply your critical comments and suggestions about the material published 

in this issue as well as on the journal as a whole, on our E-mail i.e. infoijrcm@gmail.com for further 

improvements in the interest of research. 

 

If you have any queries please feel free to contact us on our E-mail infoijrcm@gmail.com. 

 

I am sure that your feedback and deliberations would make future issues better – a result of our joint 

effort. 

 

Looking forward an appropriate consideration. 

 

With sincere regards 

 

Thanking you profoundly 

 

Academically yours 

 

Sd/- 

Co-ordinator 

 

 

 

 



VOLUME NO. 4 (2013), ISSUE NO. 02 (FEBRUARY)  ISSN 0976-2183 

INTERNATIONAL JOURNAL OF RESEARCH IN COMMERCE & MANAGEMENT 
A Monthly Double-Blind Peer Reviewed (Refereed/Juried) Open Access International e-Journal - Included in the International Serial Directories 

http://ijrcm.org.in/ 

I
 


