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Preface 
In early nineties, India embarked on a journey of economic liberalization, opening its 

economy to the market forces leading to rapid expansion of economic activities. This called for a 
strong banking sector to support the growth. To facilitate this, new banking licences were issued.  

New private players, equipped with latest technology, entered the banking industry. These 
players by offering superior customer service, faster and cost efficient operational work flows 
experienced rapid growth. They changed the face of banking, shook the old regime and set up 
competition with their already established public sector counterparts. Despite their limited reach, 
they established themselves as stronger players quickly. Quite interestingly, their public sector 
counterparts were quick to respond to the competition. Both public and private sectors banks 
played to their strengths.  

New generation banks, with the use of technology and lean structure could generate more 
profit, whereas public sector banks, with their reach and lineage, managed to increase revenue. 
Some public sector banks even, out-performed their new-age competitors, which generated great 
interest among researchers and called for deeper analysis to view the behaviour of different 
financial indicators.  

Further, the disequilibrium in Indian banking sector, with few players having a large market 
share, affected the competitive arena substantially. All these aspects of Indian banking, called for a 
deeper analysis to understand the factors affecting the competitiveness better. To keep it concise, 
we have limited our analysis to financial elements only. Statistical models are used to analyse the 
data. On the whole, this competition helped put Indian banking system on a faster development 
path, improved the efficiency substantially and supported the economic growth well. 

I am deeply indebtedness to all my teachers, Dr Prabodha Kumar Hota, Prof. Jayant K. 
Parida, Prof. Ranjan K. Bal, Prof. S. Moharana and Dr. Sabat K. Digal for their scholarly guidance, 
constructive criticism, and valuable time and support, without which this work would not have seen 
the light of the day.  

I owe a debt of gratitude to my parents without whose blessings and constant 
encouragement, it would have remained a dream. I express my sincere gratitude to my family for 
their continued support, patience, forbearance and all way assistance through out to complete this 
work. Last but not the least, I am grateful to all my well-wishers, friends and colleagues who were 
directly or indirectly a source of inspiration in furthering the dream into reality. 

 
 

           Dr. Manas Ranjan Panda  
            Dr. Prabodha Kumar Hota 
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1.0 Introduction 
Indian economy has grown at a higher rate - the GDP growth for the period 2000 – 2008 being 7.19 and 
GDP growth during 2005 – 06 to 2007 – 08 is > 9 % (Source: India – Macro-economic summary: RBI, 10th 
March 2014), from an intermediate phase of around 6 per cent since the early 1990s and even lower rate 
prior to that (source: CSO, Govt. of India). This strengthening of economic activities has been supported by 
higher rates of savings and investment. While the financial sector reforms helped strengthening institutions, 
developing markets and promoting greater integration with the rest of the world, to maintain higher growth 
rate, the financial sector needs to intermediate larger and increasing volume of funds than is presently the 
case. It must acquire further sophistication to address the new dimensions of risks also. It is widely 
recognized that financial intermediation is necessary to promote both extensive and intensive growth. 
Efficient intermediation of funds from savers to end users helps the productive deployment of available 
resources. The higher the efficiency of financial system in such acts of generation and deployment of 
resources, the greater its contribution to economic growth. Improved level of allocative efficiency creates a 
virtuous cycle of higher real rate of return and increased level of savings, resulting in higher resource 
generation. Thus, development of the financial system is essential to sustain higher economic growth. 

After Financial Liberalization, Competition in the banking industry has been a subject of great scholarly 
inquiry and tends to occupy an extensive empirical research. From public policy perspective, 
competitiveness of the banking sector represents a socially optimal target, since it reduces the cost of 
financial intermediation and improves delivery of high quality services thereby, enhancing social welfare.  

Banking competition also promotes economic growth by increasing firms’ access to external financing 
(Beck, Demirgüç-Kunt & Maksimovic, 2004; Pagano, 1993). Also, some studies have found that lack of 
competition in banking sector can lead to less entry and growth of younger firms and also delayed exit of 
older firms (Cetorelli, 2003). 

Indian Banking industry is one of the largest banking sectors among Asian countries. Although it is 
relatively small by international standards, it is growing rapidly. After a series of crises and consequent bank 
failures, Indian Banking system recorded rapid progress after Independence. It was due to planned economic 
growth, increase in money supply, growth of banking habit, control and guidance by the RBI, and 
nationalization of bank in 1969. Above all, Liberalization geared up the banking sector and the performance 
of all the public sector and private sector banks of India and thus it has shown a gigantic progress of the 
economy. 

Indian banking sector is also criticized for the disequilibrium in its banking system. Particularly, critics say 
that government owned banks have the dominant power in the financial environment over the banks owned 
by private entrepreneurs. Thus, it became a debatable piece of work and is important to thoroughly examine 
this aspect. The purpose of this study is to check whether this statement is true or false. In the process, the 
Panzar-Ross approach is proposed to be employed to perform necessary tests to capture the market structure. 
The essence of P-R model was to find out how effectively the cost factor of the banking sector is 
incorporated with revenue or price of the sector. Under perfect competition, market is priced with marginal 
cost by equalizing price (P) with marginal cost and hence effectively with marginal revenue. The first order 
condition of market equilibrium equalizes marginal revenue (MR) with Marginal cost (MC). Since under 
perfect competition, price is equal to marginal revenue, hence market equilibrium takes place at P = MC. 
This is otherwise known as marginal cost pricing. Secondly, an individual firm is a price taker and cannot 
influence market clearing price. In such case, any increase in cost has to be adjusted in the total revenue as 
firms are price takers and don’t have power to influence price by increasing cost. In contrary to perfect 
competition, it is monopoly where firms equalize MR with MC and decide market clearing price and output. 
Each individual monopoly firm can influence price with respective to increasing cost condition and protect 
its contribution margin to profit. Although, a monopolist is not fully free to charge price in line with 
increasing cost, rather charges price with respect to elasticity of demand, but still carries control over prices.  
Other than these two extreme ends, market can be either monopolistic competition or some form of 
oligopoly. But the entire issue of competition lies on how effective the banks in India are efficient to adjust 
its revenue with different cost scenario. In the present study, we observe a mixed structure of completion 
that is monopolistic competitive structure of banks in India.  
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Competition measures in the developing world have generally focused on the effects of policy changes. 
Many of the studies have applied PRH statistic for assessing competition. Some of the literatures are 
mentioned over here for reference: Molyneux et al (1994), Rozas (2007), Bikker and Groenveld (2008), 
Ariss (2009), Majid and Sufian  (2007), Stavarek and Repkova (2011)etc. A few studies have tried to look at 
competition and concentration in the Indian banking system. They are Bhattacharya and Das (2003), Prasad 
and Saibal (2007), Zhao etal (2010), Varma and Saini (2011) etc. Authors argued that deregulation induced 
competition should lead to efficiency and better performance in banking industry. 

Now the question arises that what are the macroeconomic determinants of the above studied market 
structure. It is said above, some macroeconomic indicators with their cause and effect relationships 
generated a rapid progress of banking sector. Well, there is a need of discussing all those macroeconomic 
indicators which directly or indirectly affect the banking performance. The banking sector mobilizes savings 
effectively and allocates the same efficiently among the ultimate users of funds. All the macroeconomic 
indicators such as Investment, Money supply, Interest rate and Savings have a strong impact on banking 
sector performance. An increase in money supply in the economy increases the interest rate which in return 
leads to more savings with banks mobilized from households and ultimately increases more scope for 
entrepreneurs with availability of funds. This increases the scope for banking sector to perform well. 
Keeping this in mind the present study has taken an attempt to analyse the macroeconomic impact on the 
performance of banking sector.  

1.1 A Brief History of Indian Banking System & Its Evolution 
Ritika Gauba (2012) has beautifully discussed the evolution and transformation of the banking Industry. 
According to the author, in medieval Florence in the year 1397, the concept of banking was introduced for 
the first time. A powerful merchant family, namely Medici, established a network of shops which allowed 
patrons to deposit money in their account in one city and collect the same from a Medici representative in 
another city. Many powerful families and Churches had kept their money in Medici banks. This helped rich 
people to travel without the need of carrying large sums of money and avoided risk of robbery. Banking 
concept continued to gain popularity in Europe and by the year1700, almost every country in Europe had 
some form of banking established. Modern banking has come a long way from those humble beginnings in 
Florence. Current day Banking covers the entire gamut of finance, from savings to credit cards to loans. 
Typically, a bank generates profits from the interest spreads on resources it holds and deploys and 
transaction fees for the financial and custodial services rendered. Today, banks are connected electronically 
and facilitate transactions across globe in a split second. Banking Regulation Act, 1949, Section 5(c), 
defines bank as “a banking company which transacts the business of banking in India”. Further, Section 5(b) 
of the BR Act defines banking as, ‘accepting, for the purpose of lending or investment of deposits of money 
from the public, repayable on demand or otherwise and withdraw able by cheque, drafts order or otherwise’. 

The Banking Companies Act 1949 was a special legislation, applicable only to the banking companies. This 
Act was later changed to Banking Regulation Act 1949 w.e.f. March 01, 1966. This Act empowered the 
Reserve Bank of India to issue banking licenses and expansion on branch network, issuing instructions on 
the liquidity positions, asset quality, reconstruction and liquidation of advances along with supervising the 
management and methods of working. Thus giving RBI authority along with responsibility &setting the first 
phase of banking transformation in India. The second path breaking transformation took place in the year 
1955 with the establishment of the State Bank of India. In 1951, after the launch of the First Five Year Plan, 
highest priority was given to the development of rural India. Till then, the commercial banks of the country, 
including the Imperial Bank of India, had their operations confined to the urban areas and were not equipped 
to respond to the emergent needs of the rural areas. In order to address the needs of the rural sector, the All 
India Rural Credit Survey Committee recommended the creation of a state-partnered and state-sponsored 
bank, by taking over the Imperial Bank of India and integrating with it, the former state-owned or state-
associate banks. Accordingly, an act was passed in Parliament in May 1955 and on July 01, 1955the State 
Bank of India was born. However it was soon realized that State Bank alone is not sufficient for the 
development of the economy & more government sponsored banks are required & accordingly the plan for 
nationalization was passed in1968.  
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The need for nationalization came from the belief of government that private commercial banks lagged in 
fulfilling the social & developmental objectives of banking. This was evident from the fact that, between 
1951 and 1968, the industries' share in loans was doubled, from 34% to 68%, whereas, agriculture, though 
the major occupation, received less than 2% of total credit. Thus with a view to serve the mass, Government 
of India, in 1969, Nationalized 14 banks (refer table 1.1) bringing 84 percentage of the then total number of 
bank branches under government control. Once again in April 1980, second round of nationalization 
happened, placing six private banks, having nationwide deposits above Rs.2 billion under Govt. control. 
This left approximately 10 percentages of bank branches in private hands. 

Along with the banking industry, we should not forget the existence of the regulator i.e., Reserve Bank of 
India. At this point it is worthwhile to introduce the background of RBI in brief.  The Reserve Bank of India, 
in accordance with the provisions of the Reserve Bank of India Act, 1934, was established on April 1, 1935. 
This ended the quasi-central banking role of the Imperial Bank. The later ceased to be banker to the 
Government of India and instead became an agent of the Reserve Bank for the transactions of government 
business at centre.  

In line with the context, the present study has found some relevant literature those are focused on these 
issues. Some of these are discussed here briefly. Mohanlal Sharma (1979), in "Structural changes in Indian 
commercial banking system since 1969: A study of portfolio profits and policy" analysed the effects of 
nationalization on the banking industry in India. T. Radha (2003), in “Impact of Banking sector reforms on 
the Performance of commercial banks in India 1989-90 to 1998-99”, studied the effects of the Narasimham 
committee recommendations on the banking industry. Dr. N. Bharathi (2007) in her article “Indian Banking 
and Finance - A Paradigm Shift” wrote that the banking industry is currently in a transition phase. Dun & 
Bradstreet (an international research body) in their publication “India's Top Banks 2008", indicated about 
significant growth in the banking infrastructure of India, taking into account all 80 banks (28 Public Sector, 
23 Private Sector and 29 Foreign banks) having 56,640 branches or offices and 27,088 no of ATMs together 
as on 31 March 2008.  

Banks have expanded their business portfolio and have transcended beyond the traditional banking business. 
Banks have turned themselves into financial supermarkets providing wide range of fee based financial 
services starting from mutual funds and stock trading to portfolio management and financial advisory 
services. These have made banks fiercely competitive as these businesses have not only helped to generate 
more revenue and profitability, but also impacted the customer base and relationship. Information 
technology with internet and mobile banking platforms provided further fillip to the competitiveness.  

1.1.1 Selected recommendations From Narasimham Committee 
The Committee was set up under the chairmanship of Mr M. Narasimham. The committee submitted its 
recommendations in the 1990s, widely known as the Narasimham Committee-I (1991) and the Narasimham 
Committee-II (1998) Report. It was the recommendations of these two Narasimham Committees that 
actually turned around the destiny of Indian Banking. The year 1991, also called as the year of 'Banking 
Sector Reforms', opened the gates to the private sector & to foreign banks which resulted in significant 
increase in the level of competition among banks. Between 1994 and 2000, seven new generation private 
banks entered into the market. In addition, more than 20 foreign banks also started their operations in India. 
By March 2004, the new generation private sector and the foreign banks had a combined asset share of 
almost 20%. In addition to opening of the market, some of the other major contributors to the revamping of 
the banking industry were deregulation of interest rate, the progressive lowering of SLR & CRR, redefining 
priority sector, introduction of Basel norms, Golden Handshake Scheme & merger of the weak banks with 
the stronger banks. 

1.2 Need and significance of the study 
There were several attempts to estimate the degree of competitiveness of Indian Banking Sector. Some of 
the researches made on Indian Banking sector have the opinion that the banks are highly competitive and 
some researches negate this statement based on their study. This study is mainly focused in looking into its 
market structure in order to conclude about its competitiveness via market structure. Before looking into the 
competitiveness the thesis is keen in studying the trends of the Indian Banking Sector. This paper examines 
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the nature and the extent of changes in the structure of banking in India during the 1990s and analyses the 
possible impact of these changes on prices and output of banking services during the same period. It has also 
attempted to analyse whether there was any effect on the return volatility and competitiveness of the banks 
under consideration, after the introduction of derivative trading. Combining Panzar-Rosse approach and 
panel regression allows to account for bank specific un-observables fixed over time (e.g. geographical 
situation, quality of management, bank’s ability to attract funds) and make the conclusions about the 
banking system as a whole instead of focusing on each of its activity separately. Determining the level of 
competition allows observing the fact that whether average consumer overpays for banking services (in case 
of monopolistic competition) or not. 

Stock price is traditionally considered to reflect the performance of the organisation. The competitiveness of 
the individual banks does play a major role in the financial performance and image of the bank. This in-turn 
has an effect on absorbing the effect of the news and the volatility of the stock. Introduction of derivatives 
on the underlying bank stocks further has an effect on the volatility of the respective stocks, as the open 
positions are immediately affected. 

Hence in addition to the competitiveness and the determinants of the same, an attempt is also made to 
estimate the return volatility of the respective banking stocks during the pre and post derivative periods and 
analyse the impact of derivative trading on them.  

1.3 Objectives of the Study 
In the light of the above discussion, the present study has taken an attempt to analyse the price 
competitiveness of Indian banking sector post liberalization, with respect to its association with basic 
macroeconomic scenario of Indian economy as a whole.  The specific objectives of the study are mentioned 
below: 
 To analyse the trends of major banking sector indicators such as Total Income, Total Assets, Total 

Liabilities, ROA, Total Reserves, Total deposits, Total borrowings and current Liabilities & Provisions. 
 To analyse the impact of Derivative Trading on Downside Return Volatility of Indian Banking Sector in 

Post Liberalisation Era. 
 To study the price competitiveness of Indian banking sector in the post liberalization era 
 To analyse the determinants of competitiveness of Indian Banking Sector during the period of study 
1.4 Methodology of the Study 
The study proposes to use Panel data for analysis. Panel data is also known as longitudinal or cross sectional 
time series data. It is the data set in which the behaviour of the entities is observed across time. These 
entities can be countries, states, firms etc. In the present case, it is the number of banks of Indian banking 
sector.  The basic advantage of panel data model is that it allows for variables that cannot be controlled or 
measured directly, such as gender, race, attitude, business practices, management type and so on. It also 
helps to control for variables that change over time but do not change across entities. These are economic 
policies, RBI guide lines or regulation for banks, international agreements etc. Hence panel data controls 
individual heterogeneity within model. By combining time series and cross sectional observations, panel 
data provides much more flexibility, more variability and less co linearity among the variables and all 
together within the model. The panel regression model can be presented as follows: 

 
 Where i= 1, 2, 3, ...... N and t = 1, 2, 3, ....... T 

'i ' is the ith cress section and 't' is the tth time period. It is assumed that X1 and X2 are non stochastic and the 
error term follows the classical assumption of zero mean and constant variance. The estimation of the 
above model is based on the assumption about α, β1, β2 and ε. There are several possibilities that an 
economist can make about the estimated coefficients. Again it is assumed that the error terms should be 
homoscedastic. But in reality the variances of the observations can be heteroscedastic and serially 
correlated. In such cases OLS estimates can be statistically inefficient and misleading. As an alternative to 
OLS, GLS can be used for estimating unknown parameters in a linear model. Representing GLS in a typical 
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linear approach i.e.,  , where  and  . It assumes that the 
conditional mean of Y given X is a linear function of X and the conditional variance of the error terms given 
X is a known matrix ' '. That means, if the conditional variance matrix ' ' of the error terms are known, 
then we can estimate GLS. But practically, in most of the cases ' ' is not known. Hence, GLS estimator 
cannot be estimated. Substituting an estimator for , yields feasible GLS estimator, where , is an 
estimated conditional variance matrix of the heteroscedastic error terms. But sometimes the GLS and FGLS 
are found to be limited with its applications when the disturbances are assumed to be either heteroscedastic 
across panels or heteroscedastic and contemporaneously correlated across panels. The disturbances may also 
be assumed to be auto-correlated within the panel and the autocorrelation parameter may be constant across 
panels or different for each panel. In such cases, Panel Correlated Standard Error (PCSE) is found to be an 
alternative to feasible generalized least squares method. 

For the purpose of estimating the return volatility, the study proposes to use various tools of time series 
analysis, conditional Heteroscedastic Models of Volatility such as ARCH and GARCH models. Testing for 
stationary is the first requirement for time series observations before going for estimation. Broadly a time 
series where mean, variance and covariance are time invariant is said to be stationary i.e., covariance or 
weakly stationary. The data which do not possess these properties are called non-stationary. A non-
stationary process is also called as a unit root process. Moreover, the econometric models using non-
stationary data are likely to violate the desirable statistical properties of the estimators or may give 
misleading inferences. Thus, it is necessary to test the stationarity of the time series before attempting any 
econometric exercise.   

A simple first order auto regressive process can be expressed by the following equation:                          
Y t = ttYt   110                               (1.1) 

Where {Y t } is the stochastic process 0 , 1  and   are parameters and t  is a random disturbance term 

with white noise properties. 0 is called drift or constant or intercept. The nature of the time series described 

in equation (1.1) depends on the values of the parameters. If 1  0 and  <1, then Y t  follows a 

deterministic trend. The presence of auto regressive component 1tY  will mean that there may be short run 
deviations, but the series will return to trend eventually. A series of this sort is known as a trend stationary 
(TS) process, as the residual from the regression when regressed on time will be stationary. If 0 = 0, 1 = 0 

and  = 1, the series is said to follow a simple random walk, a unit root process. If 0  0, 1 =0 and  =1, 
the series is said to follow a random walk, with drift. Any stochastic process, which becomes stationary after 
differencing once, is called a difference stationary (DS) process. For example, a simple random walk 
process is a DS process. Likewise, any time series, which becomes stationary after de-trending is called a 
(trend stationary) TS process. 

GARCH models explain variance by two distributed lags, one on past squared residuals to capture high 
frequency effects or news about volatility from the previous period measured as the lag of the squared 
residual from mean equation, and second on lagged values of variance itself to capture long term influences. 
In the GARCH (1, 1) model, the variance expected at any given data is a combination of long run variance 
and the variance expected for the last period, adjusted to take into account the size of the last periods 
observed shock. In the GARCH model estimates for financial asset returns data, the sum of coefficients on 
the lagged squared error and lagged conditional variance is very close to unity. This implies that shocks to 
the conditional variance will be highly persistence and the presence of quite long memory but being less 
than unit, it is still mean reverting.      

1.5 Organization of the Study 
The present study is proposed to be organized as follows: 
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The first chapter deals with introduction and a brief background of the study. It also speaks about Indian 
banking system in short, contains the objectives and a brief of the methodology used. The second chapter 
deals with the review of literature related to the objectives. In the similar context, the third chapter of the 
study discusses the research methodology and the fourth chapter deals with the evolution of Indian banking 
Industry.  

The fifth chapter deals with the first objective i.e. some major trends of Indian banks. The sixth chapter 
deals with the second objective i.e., it estimated the return volatility for the pre and post derivative period 
and analysed the effect of derivative trading on it. The seventh chapter deals with the competitiveness of 
Indian Banking Sector in post liberalization era. The eighth chapter explains the fourth objective that is the 
determinants of competitiveness and ninth chapter contains the final summary, major findings and further 
research scope along with the conclusion of the study. Lastly, bibliography and other additional information 
are provided for reference. 

Table-1.1 

  
List of Banks Under Study 

Public Sector Banks 
 

Private Sector Banks 
1 Allahabad Bank 1 Axis Bank Ltd. 
2 Andhra Bank 2 Catholic Syrian Bank Ltd. 
3 Bank Of Baroda 3 City Union Bank Ltd. 
4 Bank Of India 4 Development Credit Bank Ltd. 
5 Bank Of Maharashtra 5 Dhanlaxmi Bank Ltd. 
6 Canara Bank 6 Federal Bank Ltd. 
7 Central Bank Of India 7 HDFC Bank Ltd. 
8 Corporation Bank 8 ICICI Bank Ltd. 
9 Dena Bank 9 ING Vysya Bank Ltd. 
10 IDBI Bank Ltd. 10 Indusind Bank Ltd. 
11 Indian Bank 11 Karnataka Bank Ltd. 
12 Indian Overseas Bank 12 KarurVysya Bank Ltd. 
13 Oriental Bank Of Commerce 13 Kotak Mahindra Bank Ltd. 
14 Punjab & Sind Bank 14 Lakshmi Vilas Bank Ltd. 
15 Punjab National Bank 15 Nainital Bank Ltd. 
16 State Bank Of India & Associates 16 South Indian Bank Ltd. 
17 Syndicate Bank 17 Tamilnad Mercantile Bank Ltd 
18 UCO Bank 18 Yes Bank Ltd. 
19 Union Bank Of India    
20 United Bank Of India    
21 Vijaya Bank    

References 
“A profile of banks- 2010-11”, RBI Press Release (2011). 

Aitken, M, Frino, A. and Jarnecic, E. (1994), “Option Listings and the Behaviour of Underlying Securities: 
Australian Evidence”, Securities Industry Research Centre of Asia - Pacific (SIRCA) Working Paper, Vol. 3, 
pp. 72-76. 

Alex Jablonowski , Frank Abramson and Hugh Croxford (2005), “The Art of Better Retail Banking”, Book, 
John Wiley & Sons Ltd. 
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Alexakis, P. (2007),“On the Effect of Index Futures Trading on Stock Market Volatility”, International 
Research Journal of Finance and Economics, Vol.11, 7- 20. 

Antoniou, A. and Foster, A. J. (1992), “The effect of futures trading on spot price volatility: evidence for 
Brent crude oil using GARCH”, Journal of Business Finance & Accounting, Vol. 19, pp 473 – 84. 

Antoniou, A., Holmes, P. and Priestley, R. (1998), “The effects of stock index futures trading on stock 
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2.0 Introduction 
Study of available documented material in any research work has a great and unavoidable significance. 
Because of this study duplication of work can be avoided and a new dimension for observation and research 
can be taken up. The literature review helps researcher to remove limitations of existing work or may assist 
to extend prevailing study. Several researches have been conducted to analyze the different aspects of 
performances of commercial banks in India and abroad. This study also reviews literatures on market 
structure and competitiveness of banking sector. It also discusses the profitability quotient as a part of 
competitiveness. Apart from this it has also attempted to study the return volatility and the impact of 
different derivative products on this. The reviews are sequenced as per the objectives of the study as 
follows: 
 Reviews on Performance and Trends of Indian Banking Sector 
 Reviews on the impact of derivative trading on the return volatility of stocks – both on Indian banking 

sector and several other banking industries across globe 
 Reviews on Competitiveness of banking Sector – both on Indian banking sector and other banking 

industries across globe 
 Reviews on Macroeconomic Determinants of Profitability - both on Indian banking sector and other 

banking industries across globe 
2.1 Reviews on Performance and Trends of Indian Banking Sector  
Chidambram and Alamelu (1994) in their study entitled, “Profitability in Banks, a matter of survival”, 
highlighted the major issues around declining profit margins in Indian Public Sector Banks vis-à-vis their 
private counterparts. In all parameters private sector banks have comparatively outgrown the profits and 
growth rate despite similar social obligations that they share with the public sector banks with equal 
responsibility. Focus and need based orientation, smarter customer services, diligent monitoring of lending 
and disbursement, appropriate marketing strategies and aggressive competitiveness are the secrets behind 
the success of public of the private sector banks. 

In his 1997 paper on “Technical allocation and Scale Efficiency of the Public Sector Banks in India”, Das 
pointed out the already declining efficiency among public sector banks which happened because of apathy 
towards technical advancement. And unhappily it was observed with most of the Nationalized Banks. 

Deb and Kalpada in their study in 1998 entitled, “Indian Banking since Independence”, traced the growth of 
banking in India covering the period between the sixties and eighties. The analysis revealed that the banking 
structure changed quite fast in these two decades though the improvement happened a bit only in terms of 
quantitative growth but it went nowhere as far as quality was concerned. Their share in national income 
remained pathetically low despite substantial increase in mobilization of deposits. They were of the opinion 
that public sector banks were neither guided by the consideration of returns nor were they very much 
concerned with developmental strategies. 

Verma (1999) deliberated on the factors influencing the profitability of public sector banks in India by 
making use of ratio of net profits as percentage of working capital. They tried to identify the key 
determinants of profit of Public Sector Banks in India. He based his analysis on step-wise multivariate 
regression model used on temporal data for the period FY 1991-92 to 2003-04. The study has brought out 
the fact that some key variables like non-interest income, operating expenses, provision and contingencies 
and spread have significant relationship with net profit. He concluded that spread and burden play a vital 
role in determining the profitability of commercial banks.  

Bhayani (2006) in his study, “Performance of New India Private Banks: A Comparative Study”, analyzed 
the performance of new   sector banks with the help of CAMEL model. The study covered four leading 
private sector banks such as ICICI bank, HDFC bank, UTI bank and IDBI bank for the period from 2000-01 
to 2004-05. It was found that the aggregate performance of IDBI Bank was the best among all the banks, 
followed by UTI during that period. 

Uppal and Kaur (2007) emphasized that cost should be properly managed to improve the profitability of 
banks because the net profits were affected by the increase or decrease in operating cost. 
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Prasad and Rao (2004) in their paper, “Private Sector Banking in India- A SWOT Analysis” studied the 
performance of all private sector banks. As per the criteria selected like efficiency, financial strength, 
profitability and scalability of operation, it is revealed that the private sector banks are better positioned to 
offer cost-effective, efficient products and services to their customers using technology, best utilization of 
human resources combined with professional management and better corporate governance. 

Athma (2000), in his Ph.D. thesis “Performance of Public Sector Banks – A Case Study on State Bank of 
Hyderabad” submitted to Osmania University Hyderabad, evaluated the performance of Public Sector 
Commercial Banks with a special emphasis on State Bank of Hyderabad. The period of the study for 
evaluation is a little more than a decade, from1980 to 1993-94. In his study, he outlined the Growth of 
Commercial Banking in India and analyzed the trends for some key variables like deposits, various 
components of profits, analysed the trends in Asset structure, assessed the level of customer satisfaction and 
compared the performance of SBH with that of other PSBs, SBI and its associates. Statistical tools like 
Compound Annual rate of growth, Ratios, Percentages and averages are computed for meaningful 
comparison and analysis. The progress of banking in India has been very impressive since nationalization is 
one of the major findings of this study. Deposits have seen continuous steady growth with highest in fixed 
deposits segment. The performance of SBH in mobilizing deposits is higher than its peers in the group. 
Increasing trend of Profits of SBH indicates an increase in spread than the burden. Finally, there is positive 
feedback from majority of the customers on the services offered by SBH. 

Thomas(1997) in his Ph.D. thesis "Performance effectiveness of Nationalized Bank- A Case Study of 
Syndicate Bank’, submitted to Kochin University (1997), studied the performance effectiveness of 
Nationalized Bank by taking Syndicate Bank as case study. Thomas has examined various aspects like 
growth and development of banking industry, achievements of Syndicate Bank in relation to capital 
adequacy, quality of assets, Profitability, Social Banking, Growth, Productivity, Customer Service and also 
made a comparative analysis of 'the performance effectiveness of Syndicate Bank in relation to Nationalized 
bank. A period of ten years from 1984 to 1993-94 is taken for the study. This study is undertaken to review 
and analyze the performance effectiveness of Syndicate Bank and other Nationalized banks in India using an 
Economic Managerial- Efficiency Evaluation Model (EMEE Model) developed by researcher. Thomas in 
this study found that Syndicate Bank got 5th Position in Capital adequacy and quality of assets, 15th in 
Profitability, 14th Position in Social Banking, 8th in Growth, 7th in productivity and 15th position in 
Customer Service among the nationalized banks. Further, he found that five nationalized banks showed low 
health performance, seven low priority performance and eleven low efficiency performance in comparison 
with Syndicate Bank. 

Singh (2003), in his paper “Profitability management in banks under deregulated environment”, IBA 
bulletin, No.25, has analyzed the profitability management of banks under deregulated environment with 
some key financial parameters of the major four banking segments i.e., public sector banks, old private 
sector banks, new generation private sector banks and foreign banks and found a decline in profitability in 
the deregulated environment. He emphasized on making the banking sector competitive in the deregulated 
environment by improving performance in non-interest income segment. 

Singla (2008), in his paper, “Financial performance of banks in India”, in ICFAI Journal of Bank 
Management, Vol. 7, has examined how financial management plays a crucial role in the growth of banking. 
It was concerned with examining the profitability position of the selected sixteen banks of banker index for 
a period of six years (2001-06). The study reveals that the profitability position was reasonable during the 
period of study compared to the previous years. Strong capital position and balance sheet place, Banks in 
better position to deal with and absorb the economic constant over a period of time. 

Das and Lal (2002), in their book “Banking Reforms in Lead Bank Scheme”, (Deep and Deep Publication, 
New Delhi) was the critical evaluation of the lead bank scheme in the light of banking sector reforms. Das in 
this book observed that high level of NPAs, large number of un-remunerative branches, low productivity; 
overstaffing and archaic methods of operations have affected the profitability of public sector banks. Das 
sincerely felt that the whole banking sector in India needs to be revolutionized to cope with the changing 
dimensions of the satellite one world. Further, he felt that the backward areas should be provided with more 
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funds for investment in priority sectors, increase the coverage of priority sector and simplification of 
procedures of extending credit are keys to reshape banking in India.  

Subramanian and Swami (1994), in their paper “Comparative performance of public sector banks in India”, 
Prjanan, Vol. XXII, have analyzed and compared the efficiency of six public sector, four private sector and 
three foreign banks for the year 1996-97. Operational efficiency is calculated in terms of total business and 
salary expenditure per employee. The analysis revealed that higher per employee salary level need not result 
in poor efficiency and business per employee efficiency co-efficient was also calculated. Among the PSBs, 
Bank of Baroda registered the high efficiency and operating profit per employee. Among the private sector 
banks Indusind Bank followed by Citibank Registered highest and second highest operating profit per 
employee respectively. However, among the Nationalized Banks there existed wide variations in efficiency. 

SBI Research Department in 2000, through its paper “Performance analysis of 27 Public sector banks” 
published in SBI monthly review performance, Vol. XXXIX, was prepared by Economic Research 
Department of State Bank of India, is to analyze the Performance of the 27 Public Sector Banks for the year 
1999-2000 vis-a-vis the preceding year. Selecting four different categories of indicators-Business 
Performance, Efficiency, Vulnerability and labor productivity indicators, carried out the analysis. 
Altogether, 39 indicators were selected for this purpose. For the purpose of analysis, 27 PSBs disaggregated 
into four groups, namely, the SBI, ABs (7), the SBGs (8), the NBs (19). During 1999-2000, the PSBs 
exhibited better show in terms of several parameters studied above. Nevertheless, the problems of NPAs and 
capital adequacy remain to be taken care of. Researchers in this paper had the opinion that greater 
operational flexibility and functional autonomy should be given to PSBs especially to strengthen their 
capital base. Further, they felt that since net interest margin will continue to remain compressed in a 
deregulated interest rate regime, a lot of effect would have to be made to mitigate this through generation of 
non-interest income. As far as NPAs are concerned, they believe' that, the outdated laws and regulations that 
pose hindrance to banks in getting back their dues need to be suitably amended. 

In a paper published in the Financial Express in 2004, titled “India's Best Banks”, they have been doing for 
several years through its annual exercise to evaluate and rate Indian banks. They claim that this survey is a 
comprehensive one, which evaluates the performance of private, public, Indian, and foreign Banks operating 
in India. With the objective of making the comparison more meaningful, Banks were categorized into Public 
Sector Banks, New Private Sector Banks and Foreign Banks. Financial information for the year ending 
March 31st, 2002 and March 31, 2003 relating to each of the banks falling into the aforesaid categories was 
collected from the data available from RBI. Five major criteria were identified against which the banks were 
ranked. These criteria are (1) Strength and soundness (ii) Growth, (iii) Profitability, (iv) 
Efficiency/Productivity, and (v) Credit quality. Considering the current banking, industrial and over-all 
economic scenario, pertinent weights were assigned to each of the major criteria. In the first category of 
Public Sector Banks, State Bank of Patiala and Andhra Bank is the top two. In the category of best old 
private sector banks, the magazine ranks the Jammu and Kashmir Bank and Karur Vysya Bank as the first 
best and second best. In the category of 'New' Private Banks, HDFC as number one and ICICI Bank at 
number two. Finally, in the category of Foreign Banks, the magazine ranks Standard Chartered Bank and 
Citi Bank at the top two slots. 

With an intention to honor excellence, Outlook Money (2004), titled “The best in the business cover story”, 
(March 2004), has announced annual awards for the best performers in the personal finance universe. In the 
best bank award category, the magazine selected Corporation Bank among public sector banks and HDFC 
Bank among private sector banks and presented outlook money award 2004 to these two banks. A rigorous 
selection process was devised in consultation with Earnest and Young. The short listed contenders were 
mailed questionnaires seeking information on operational aspects like Number of Branches, Number of 
ATMs, Deposits, NPAs, CAR, Return on Assets. They have taken two categories of Banks Public and 
Private Sector. All Public Sector Banks (except SBI, nominated for Hall of Fame Award), and Private Banks 
with deposit base of more than Rs. 2,000 Cr as on 31 March 2003 were selected. The jury-A.K. Purwar, Anu 
Aga, Shitin Desai, Uma Shashikanth and Sandipan Debo-assigned weights to various parameters and choose 
the winner for 2004. 
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Ram Mohan (2003), in his paper "Long run performance of public and private sector bank stocks”, Vol. 37, 
has made an attempt to compare the three categories of banks-Public, Private and Foreign-using physical 
quantities of inputs and outputs and comparing the revenue maximization efficiency of banks during the 
period 1992-2000. The findings show that PSBs performed significantly better than private sector banks but 
not differently from foreign banks. The conclusion points to a convergence in performance between public 
and private sector banks in the post-reform era, using financial measures of performance. 

Sheeba Kapil's (2007) paper is to review and analyze the current financial health of the Indian Public Sector 
Commercial Banks in the light of banking reforms and predict the future and scope of the same. The 
viability of the 27 public sector banks has been analyzed on the basis of offsite supervisory exam model i.e., 
CAMEL Model (C for capital adequacy, A for Asset quality, E for Earnings and L for Liquidity). These four 
components of each bank have been analyzed and rated on a scale to judge the composite rating of the same. 
The paper finds that the off-site supervisory exam model (CAMEL) has' rated majority of PSBs as non-
viable and they require immediate attention and government support. After 19 years of economic and 
banking reforms, the Indian Banking Sector has still miles to go. Low Profitability, Liquidity, Capital 
adequacy and high non-performing assets will definitely make the majority of Indian PSBs a bad bargain in 
near future. 

Singla (2008) examines that how financial management plays a crucial role industrialists growth of banking. 
It is concerned with examining the profitability position of the selected sixteen banks of banker index for a 
period of six years (2001-06). The study reveals that the profitability position was reasonable during the 
period of study when compared with the previous years. Strong capital position and balance sheet place. 
Banks are in better position to deal with and absorb the economic constant over a period of time. 

Nair (2006), in his paper, "Banking and Technology to meet 21stCentury challenges", published in Banknet 
India, has discussed the future challenges of technology in banking. The author also pointed out how IT 
possess a bright future for rural banking, but is neglected as it is traditionally considered unviable in the 
rural segment. A successful bank has to be nimble and agile enough to respond to the new market paradigm 
and effectively control risks. Innovation is the key to extend the banking services to the untapped vast 
potential at the bottom of the pyramid. 

Shroff (2007), in his paper, “Modern Banking Technology”, in Banknet Publications has given a summary 
of how Indian banking system has evolved over the years. The paper discussed some issues faced by these 
systems. The author has also given examples of comparable banking systems of other countries and the 
lessons learnt. Indian banking is at the threshold of the paradigm shift. The application of technology and 
product innovations is bringing about structural changes in the Indian banking system. 

Kumar (2006), studied the bank nationalization in India marked a paradigm shift in the focus of banking as 
it was intended to shift the focus from class banking to mass banking. Internationally also efforts are being 
made to study causes of financial inclusion and designing strategies to ensure financial inclusion of the poor 
disadvantaged. The banks also need to redesign their business strategies to incorporate specific plans to 
promote financial inclusion of low income group treating it both a business opportunity as well as a 
corporate social responsibilities. Financial inclusion can emerge as commercial profitable business. 

Laxman, Deen and Badiger (2008), examined that banking industry is undergoing a paradigm shift in scope, 
content, structure, functions and governance. Their very characters, compositions, contour and chemistry is 
changing. The information and communication technology revolution is radically and perceptibly changing 
the operational environment of banks. 

Madhavankutty (2007), concluded that the banking system in India has attained enough maturity to address 
prudential management practices comprehensively, which is an integral part of policy making. Banking in 
India is poised to enter another phase of reforms once the door opens further to foreign players in 2009.This 
would require further improvement in technology management, human resource management and the ability 
to foresee rapid changes in the financial landscape and adopt it quickly. At present, there is a huge gap 
between the earnings of the top managements of state owned banks and that of private and foreign banks. 
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There is a need for the banks lay down sound internal risk management policies to monitor and adhere to the 
capital adequacy and prudential norm.  

Subbaroo (2007), in his paper Changing Paradigm in Indian Banking-Gyan Management, has concluded that 
the Indian banking system has undergone transformation from domestic banking to international banking. 
However, the system requires a combination of latest technologies, well regulated risk and credit appraisal 
system, treasury management system, product diversification, internal control, external regulations and 
professional management as well as skilled human resource to achieve the heights of international 
excellence to play its role critically in meeting the global challenges. This paper mainly concentrates on the 
major trends that change the banking industry world over, viz. consolidation of players through mergers and 
acquisitions globalization of players, development of new technology, universal banking and human 
resource in banking, profitability, rural banking and risk management. Banks need to gear up to meet the 
stringent prudential capital adequacy norms under Basel I and II, the free trade agreements. Banks will also 
have to cope with challenges posed by technological innovations in banking. 

Af-Tamini and Iabnoun (2006), compared service quality and bank performance between national and 
foreign banks in the UAE. Also the paper compared the importance of the dimensions of the instrument 
between the two sets of the banks. The financial performance is compared using the of a Whitney non-
parametric test. The results of this study will serve as a benchmark for UAE bankers from the 800 
questionnaires, 480 responses were received. 

Uppal and Kaur (2007) analysed the efficiency of all the bank groups in the post banking sector reforms era. 
Time period of study is related to second post banking sector reforms (1999-2000 to 2004-05). The paper 
concluded that the efficiency of all the banking groups has increased in the post reforms period but new 
generation private sector banks and foreign banks benefitted the most. This paper also suggests some 
measures for the improvement of efficiency of Indian nationalized banks. The sample of the study in Indian 
banking industry, which comprises five different ownership groups and the ratio method is used to calculate 
the efficiency of different bank groups. New private sector banks are compelling with foreign banks for 
continuous improvement in their performance. 

Wahab (2001), has analyzed the performance of the commercial banks under reforms. He also highlighted 
the major issues need to be considered for further improvement. He concluded that reforms have produced 
favorable effects on performance of commercial banks in general but still there are some distortions like low 
priority sector advances, low profitability etc. that needs to be reformed again. 

2.2 Reviews on the impact of derivative trading on the return volatility of stocks 
Karolyi (1995) examined the short-run dynamics of returns and volatility for stocks traded on the New York 
and Toronto stock exchanges. The paper examined the dynamic relationship between the U.S. and Canadian 
daily stock market returns and return volatilities using a bivariate generalized autoregressive conditional 
Heteroscedasticity (GARCH) model. The author  not only analyzed how rapidly stock-return innovations 
originating in the U.S. and Canadian markets transmit to the other markets but also made out how rapidly 
the volatility of these innovations transmitted to other markets by simulating the impulse responses of the 
estimated bivariate GARCH model. These results have important implications for the global pricing of 
securities, for hedging and other trading strategies and for regulatory policies within these two financial 
markets. If that short-run cross-market dependence in the security returns are accepted and volatilities are 
significant, then we need to assess the impact of this international spill over for our understanding of the 
degree of integration or segmentation in the pricing of Canadian and U.S. securities within the global North 
American context.  

Kronerand Victor (1998) introduced a set of robust conditional moment tests to detect misspecification in 
the covariance matrix and introduce a general model which nests the four most popular multivariate 
GARCH models and their natural "asymmetric" extensions. The sample was a total of 1371 weekly 
observations for the period July 1962 to December 1988.The model was applied to study the dynamic 
relationship between returns of large and small firms. Existing multivariate models, which allow the 
covariance matrix to be time varying generally, impose strong restrictions on how the covariance matrix is 
affected by past shocks. The results suggested that negative news about large firms can cause volatility in 
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the returns of both small and large firm, whereas news about small firms, whether positive or negative, has 
minimal effect on the covariance matrix. The conditional covariance between the returns of large and small 
firms also tends to increase following negative news about large firms but not on negative news about small 
firms. 

King, Sentana and Wadhwani (1994) empirically tried to account for the time-variation in the covariance 
between stock markets and to assess the extent of capital market integration. They estimated the multivariate 
factor asset pricing model on monthly data for returns on sixteen national stock markets from 1970:1 to 
1988:10. The studied countries are Australia, Austria, Belgium, Canada, Denmark, France, Germany, Italy, 
Japan, Netherlands, Norway, Spain, Sweden, Switzerland, the United Kingdom and the United States. The 
authors analyzed a factor model for a study of sixteen national stock market returns. The result suggests 
world index as a market factor may be misleading. The authors concluded idiosyncratic risk is priced and 
the 'price of risk' is different across stock markets. Only a small proportion of their covariance can be 
accounted for by ‘observable' economic variables. Correlation changes are driven primarily by movements 
in 'un-observables.'  

Mervyn and Wadhwani (1990) investigated why, in October 1987, almost all stock markets fell together 
despite widely differing economic circumstances. The estimate of the contagion model was based on hourly 
data for London, New York and Tokyo over the period July 1987 to February 1988.The authors examined a 
rational expectations price equilibrium and model contagion between markets as the outcome of rational 
attempts to use imperfect information about the events relevant to equity values. Because investors 
including market-makers have access to different sets of information they can infer valuable information 
from price changes in other markets. The empirical evidence suggests that an increase in volatility leads in 
turn to an increase in the size of the contagion effects. The rise in the correlation between markets just after 
the crash is evidence of this.  

Kristin and Rigobon (2002) examined stock market co-movements. Stock market returns were calculated as 
rolling-average, two-day returns based on each country's aggregate stock market index. They utilized 
average two-day returns as control for the fact that markets in different countries are not open during the 
same hours. They calculated returns based on U.S. dollars as well as local currency, but focused on U.S. 
dollar returns since these were most frequently used in past works on contagion. The authors utilized five 
lags in order to control serial correlation and any within-week variation in trading patterns. Interest rates had 
been used to control for any aggregate shocks and/or monetary policy coordination. It begins with a 
discussion of several conceptual issues related to measuring these movements and how to test for contagion. 
Over the time period under consideration, the unadjusted correlation coefficient is conditional on market 
movements, so that, when stock market volatility increases during a period of turmoil, standard estimates of 
cross-market correlations will be biased upward. The paper applied these concepts to test for stock market 
contagion during the1987 U.S. stock market crash, the 1994 Mexican peso collapse and the 1997 East Asian 
crises. In each of these cases, tests based on the unadjusted correlation coefficients found evidence of 
contagion in several countries, while tests based on the adjusted coefficients found no contagion virtually. 
This suggests that high market co-movements were a continuation of strong cross-market linkages. In other 
words, during these three crises there was no-contagion, only interdependence. 

Hamao, Masulis, and Victor (1990) considered the short-term relations among security prices across three 
major stock markets such as Tokyo, London and New York for daily and intraday stock-price activity over 
the three-years i.e., April 1, 1985 to March 31, 1988. They set out to examine the extent to which security 
price changes in one market influence the opening prices in another market to trade and whether changes in 
price volatility in one market are positively related to changes in price volatility in another market. The 
authors examined the transmission mechanisms of the conditional first and second moments in common 
stock prices across international stock markets and allowed for changing conditional variances as well as 
conditional mean returns.  This study documents the existence of price change and price volatility effects 
from one international stock market to the next. They found daily stock returns measured from close-to-open 
and open-to-close to be approximated by a GARCH-M (1, 1) model. For the conditional variance, they 
found spillover effects from the U.S. and the U.K. stock markets to the Japanese market. This effect shows 
an intriguing asymmetry: while the volatility spillover effect on the Japanese market is significant, the 
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spillover effects on the other two markets are much weaker. This result is not affected by whether returns 
are converted into a single currency. Unexpected changes in foreign market indices are associated with 
significant spillover effects on the conditional mean of the domestic market for both open-to-close and 
close-to-open returns. While the effect on the open-to-close returns suggests some informational 
inefficiency in these markets, further examination of this evidence indicates that overlapping trading 
between London and New York and the inclusion of stale quotes in the calculation of the Nikkei and S&P 
opening prices are more likely explanations. For the close-to-open returns, this effect on the conditional 
mean is consistent with international financial integration, while the magnitude of volatility spill over is 
much less. 

Kurzand Motolese (1999) analysed Rational Expectations Equilibria (REE) and their implications to market 
volatility. The paper reviewed four basic problems which have constituted puzzles or anomalies in relation 
to the assumptions of REE:  (i) Why are asset prices much more volatile than their underlying 
fundamentals? (ii) The equity premium puzzle: Why under REE the predicted riskless rate is so high and the 
equity risk premium so low? (iii) Why do asset prices exhibit the "GARCH" behavior without exogenous 
fundamental variables to explain it? (iv) The "Forward Discount Bias" in foreign exchange: Why are interest 
rate differentials poor predictors of future changes in the exchange rates? The common economic 
explanation for these phenomena is the existence of heterogonous agents with diverse but correlated beliefs. 
Given such diversity, some agents are optimistic and some are pessimistic. The authors developed a simple 
model which allows agents to be in these two states of belief but the identity of the optimists and the 
pessimists fluctuates over time since at any date any agent may be in these two states of belief. In this model 
there is a unique parameterization under which the model makes all the above predictions simultaneously. 
That is, although the parameter space of the RBE is large, all parameterizations outside a small 
neighborhood of the parameter space fail significantly to reproduce some subset of variables under 
consideration. Any parameter choice in this small neighborhood requires the optimists to be in the majority 
but the rationality of belief conditions of the RBE requires the pessimists to have a higher intensity level. 
This higher intensity has a decisive effect on the market: it increases the demand for risk less assets, 
decreases the equilibrium risk less rate and increases the equity premium. In simple terms, the large equity 
premium and the lower equilibrium risk less rate are the result of the fact that at any moment of time there 
are agents who hold extreme pessimistic beliefs and they have a relatively stronger impact on the market. 
The relative impact of these two groups of agents who are, at any moment of time, in the two states of belief 
is a direct consequence of the rationality of belief conditions and in that sense it is unique to an RBE. As for 
the correlation among the beliefs of agents, the paper shows that the dynamics of asset prices are strongly 
affected by such correlation. The pattern of correlation which was used in the model can be explained 
intuitively in terms of its effect on the dynamics of prices. The model correlation causes periods of price 
rises (i.e. bull markets) to develop slower than periods of decline (i.e. bear markets) hence the model 
dynamics does not permit prices to shoot directly from the bottom to the top but the opposite is possible and 
takes the form of market crashes. 

Longin and Solnik (2001)studied the conditional correlation structure of international equity returns and 
derived a formal statistical method, based on extreme value theory that provides asymptotic results, but it 
offers the benefit that its asymptotic results hold for a wide range of parametric distributions of returns, not 
only the multivariate normal. An attractive feature of the methodology is that the asymptotic tail distribution 
is characterized by very few parameters regardless of the actual distribution. Under the assumption of 
multivariate normality with constant correlation, as the threshold level increases, the correlation of large 
returns should asymptotically tend to zero. Whereas, for this estimation based on 38 years of monthly data 
for the five largest stock markets, this was not found to be the case, at least for large negative returns. The 
correlation of large negative returns tends to increase with the threshold level, instead of converging to zero 
and rejection of multivariate normality is highly significant statistically. On the other hand, the correlation 
of large positive returns tends to decrease and to converge to zero and the assumption of multivariate 
normality cannot be rejected. The results favour the explanation that correlation increases in bear markets, 
but not in bull markets. 
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Koulakiotis, Papasyriopoulos and Molyneux (2006) studied the evidence on the relationship between stock 
price returns and volatility for industrialized countries taking into account two models, the GARCH-M and 
the E-GARCHM. The authors wanted to see the symmetric and asymmetric (bad and good news) impact of 
stock price volatility on the expected returns. The data period in the study consist of time series of weekly 
stock-market indices at the closing of the markets, in terms of local currency between January 1980 to 
October 1997 for the countries of Australia, Canada, France, Italy, Japan, UK, USA, and Germany. The 
authors found that the GARCH-M model has modeling limitations and gives inconclusive results in 
comparison to the EGARCH-M model that provides more accurate results with respect to the relationship 
between stock price returns and volatility. In general, authors found through the use of two models that the 
relationship between stock price returns and volatility is weak for the specific stock markets of 
industrialized countries. 

Bollerslevand Mikkelsen (1996) in the paper titled “Modeling and pricing long memory in stock market 
volatility” focused on long-memory features in the conditional variance of aggregate U.S. stock market 
volatility. Daily Standard and Poor's 500 composite stock price index has been considered over the period of 
1953 to 1990.  A new class of more flexible fractionally integrated EGARCH models for characterizing the 
long-run dependencies in U.S. stock market volatility was proposed by the authors. Strong evidence was 
uncovered that the conditional variance for the Standard and Poor's 500 composite index is best modeled as 
a mean-reverting fractionally integrated process. The practical importance of this finding was illustrated via 
the simulation of hypothetical prices for long-term options on the index. These findings of long-memory 
components in the volatility processes of asset returns have proved important implications for many 
paradigms in modern financial economics. In addition to the pricing of long-term options, the optimal 
portfolio allocations may become extremely sensitive to the investment horizon if the volatility of the 
returns is long-range dependent.   

Chen et al (2003) tried to examine the hypothesis that both stock returns and volatility are asymmetrical 
functions of past information from the US market. By employing a double-threshold GARCH model to 
investigate six major index-return series, the authors found strong evidence supporting the asymmetrical 
hypothesis of stock returns. Specifically, negative news from the US market will cause a larger decline in a 
national stock return than an equal magnitude of good news. This holds true for the volatility series. The 
variance appears to be more volatile when bad news impacts the market than when good news does. The 
data consist of daily closing values for seven stock indices from January 1, 1985, through November 14, 
2001. The daily stock-return series are generated by taking the logarithmic difference of the daily stock-
index times 100. 

Deniel (1991) studied Conditional Heteroscedasticity in Asset Returns through a class of ARCH models that 
do not suffer from some of the drawbacks of GARCH models. The author’s model has made a contribution 
to this end that the goal is far from accomplished. It remains to develop a multivariate version of exponential 
ARCH and a satisfactory asymptotic theory for the maximum likelihood parameter estimates. The method is 
used to estimate a model of the risk premium on the CRSP Value-Weighted Market Index from 1962 to 
1987. 

2.3 Reviews on Competitiveness of banking Sector 
To analyze competitiveness in an industry, specification of a full dynamic framework is necessary to gain 
sufficient hold on the market in the long run, while firms may initiate price wars, resulting in apparently 
misleading changes in the short-run concentration profiles. Although the dynamic aspects of concentration 
have been addressed in the literature, earlier studies focused primarily on a descriptive analysis of the 
changes in indices of concentration from year to year in specific industries and related it to 
“competitiveness” measured in alternative ways. 

Vradi, Vijay, Mauluri, Nagarjuna (2006), in their study on “Measurement of efficiency of banks in India", 
concluded that the performance of banking sector is more important to stabilise the economy, in the modern 
world. In order to evaluate the efficiency of Indian banks, the paper has analysed the four financial 
indicators i.e. management, productivity, profitability, asset quality for all the public sector and private 
sector banks in India for the period 1999-2000 and 2002-2003. To measure the efficiency of banks it has 
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used the development envelopment analysis and found the efficiency of public sectors banks higher than 
other banks in India  

Koeva (2003), in his study on "The Performance of Indian Banks: During Financial Liberalization", 
provided some new empirical evidences on the impact of financial liberalization on the performance of 
Indian commercial banks. The analysis focused on evaluating the behavior and determinants of bank 
intermediation costs and profitability during the liberalization period. The empirical results indicated that 
ownership pattern has a significant effect on some performance indicators and also the observed the increase 
in the level of competition during financial liberalization is associated with lower intermediation costs and 
profitability of Indian banks. 

Banking sector, being a key player of money market, plays an important role in every market economy.  
Financial system allocates liquid resources to other sectors and the existence of a developed industrial sector 
is impossible without this engine.  Increased competition can stimulate economic growth by making 
available the required financial resources to other businesses. Thus competitiveness of banking sector affects 
the efficiency of other sectors and plays an important role in the promotion of long-term growth of the 
whole economy.  

The study of competition, in academic literature can be discussed in two groups. Firstly, structural studies 
that emphasizes on the parameters of market structure and secondly, cost studies that look into the 
relationship between firm's input-output cost (Bresnahan model and Panzar -Rosse model). Structure- 
Conduct- performance (SCP) paradigm was developed by Mason (1939) and Bain (1951) in early 1950s. 
This approach evolves around three structural hypotheses. The Breshanan model uses market equilibrium 
model. It is based on the concept that profit-maximizing firms in equilibrium, prefer to choose prices and 
quantities such as marginal cost equal to marginal revenue, which equals to demand price in perfect 
competition or marginal revenue in a monopolistic market. The model requires the estimation of a 
simultaneous equation model based on aggregate industry data.  

Bain (1951) suggested the hypothesis of market power which proposed that highly concentrated markets act 
collusively and thus achieve high profit. Hence to become more competitive the number and size of firms 
should be controlled. Stigler (1964) and Demsetz suggested the hypothesis of efficiency to challenge the 
market power hypothesis. During 1980s, Baumol, Panzar and Willig (1983) proposed the contestability 
hypothesis. According to this if there is free entry-exit market condition then monopolist tries to prevent 
entry of new banks into the market by setting a competitive price, where efficiency hypothesis allow the 
market forces to run the best option, the contestability hypothesis suggests lowering of entry-exit barriers.  

According to Vives (2001), competition in banking sector matters for a number of reasons.  Similar to other 
industries, the degree of competition in financial sector also affects the quality of financial products, the 
introduction of new financial services and the degree of innovation. It has also been observed, both 
theoretically and empirically, that the degree of competition affects the access to financial products and 
services, in turn affecting the overall economic growth. 

Increased competition in the banking sector is able to distort the financial stability.  Higher risk, increases 
the possibilities for bank insolvency and undermines public confidence in the financial system. Contagion 
effects of the bank's failure produce strong negative externality both for the financial sector and for the real 
sector with a large social cost and moral-hazard problem (Vives, 2001:538). Allen and Gale (2004), argued 
that “greater competition may be good for efficiency, but bad for financial stability. Concentration may be 
socially preferable to perfect competition and perfect stability may be socially undesirable. 

According to competition-stability view, concentrated banking structure and low competition lead to 
increased financial fragility. In addition, increased competition causes banks to take more risk. Even though 
increased the risk level, use of banks own resources or take other risk-mitigating measures still enable the 
stability of financial system. 

Boyd and Nicolo (2005), advocated competition-stability approach and indicated that ‘as banking 
concentration increased, the probability of bankruptcy has also increased’. They rejected the trade-off 
between competition and concentration. Most of the studies on the economies of developed countries 
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support the competition - stability view [Uhde and Heimeshoff (2009), Carlettive Hartmann (2002), Boyd, 
Nicolo and Jalal (2006), Claessens and Laeven (2004), Schaeck et al. (2009)]. Contrary to competition-
fragility hypothesis, their results support the competition-stability literature. 

The direction of the relationship between competition and bank fragility could differ based on the economic 
structure and relations. Within this context, it is impossible to make judgment that is prevalent everywhere. 
According to Martinez-Miera and Repullo (2010), whereas risk-shifting effect –identified by Boyd and De 
Nicoló (2005)- prevalent in monopolistic markets, competitive markets are dominated by the margin effect. 
Therefore, there has been an established U-shaped relationship between competition and bankruptcy. In 
risk-shifting effect posed by Boyd and Nicoló (2005), as a result of more competition leading to less debt 
level, low level of credit risk and more secure banks. 

Verlnikov (2013), explains a relatively high profitability and efficiency of the Russian state controlled banks 
by showing their competitive position in acquisition and disposal of assets. Also the paper suggested it has 
much more concentration of market. 

There has been considerable distress about how continuing consolidation in financial systems in the world 
will affect competition. Indeed, many of the recent public debate seems to assume that perfect competition 
in banking is ideal. This was not the matter before. From a longer period of time, policy-makers focused on 
stability with the belief that some degree of market power is necessary to maintain stability in the banking 
sector which led many countries to pursue policies of, implicitly or explicitly, restricted competition.  

The underlying idea in Panzar- Rosse model is that, in perfect competition, increased cost of input results in 
increase of both marginal cost and total revenue by the same amount effectively. In case of monopolistic 
situation, increased input cost increases marginal costs, but reduces equilibrium output and total revenue. 
Based on the reaction of banks to changes in input cost, the market structure can be evaluated. A more 
detailed description and practical application of the model is presented in later sections. This framework is 
being widely used, especially to study banking sector in recent times. 

First PR model was used to study banking competition in developed countries. Nathan and Neave (1989), 
studied the Canadian banking sector for the period 1982-1984. They evaluated the level of competition and 
found out that in 1982 banks’ behavior resembled perfectly competitive market structure, whereas in 1983-
1984, it became monopolistic in nature. 

Molyneux et al. (1994), examined the level of competition in banking in neighboring countries for Germany, 
United Kingdom, France, Italy and Spain, using dataset of 1986-89. Paper analyses concentration in EU 
countries and state that it is peculiarity of developed world to have a handful of banks to control a 
significant part of banking market, but it may not necessarily impact competition. But EU countries do 
prefer to have large banks. Even the European Central Bank legislation has given free access to member 
countries; there was no change in market conduct during the period 1986-1989. He found that market 
structure in Italy resembled the case of monopoly; while in other countries it was monopolistic competition; 
with the exception for 1987 when the behavior of banking sector in German was close to perfect 
competition. In spite of the fact that economies of these countries are closely related, market structures of 
their banking sectors vary from perfect competition (Germany) to monopoly (Italy). The results indicate that 
banks in Germany, the United Kingdom, France and Spain earned revenues as if under conditions of 
monopolistic competition during the period.  

Rozas (2007) analysed competition in the Spanish Banking system using PRH statistic for the period 1986-
2005. This paper used weighted procedure to control for size and number of branches. The paper states a 
brief on the three NEIO based empirical models, i.e., Bresnahan & Lau and Panzar & Rosse (1987). The 
initial models have been scarcely used due to their data intensiveness. The paper concludes that Spanish 
banking system is facing increasing competition whereas previous studies have found that have 
monopolistic competition. 

Bikker and Groenveld (2008), analyzed the competitive structure in the European Union as a whole and also 
as individual countries. This paper analyses the market condition in which the banks operate in the 15 EU 
banks for the period 1989-1996 to see whether market conditions have changed. Then this paper tries to see 
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whether the banks operate in European markets or national markets by using a modified version of Panzar-
Rosse model. It also tries to analyze whether concentration impacts competition. Authors first determine the 
competitive structure of the entire European banking industry using an extended version of the Panzar-Rosse 
[PR] method. This study also suggests that banking systems in European countries are identical. There is 
negative correlation between concentration and competition, thus strengthening the conventional view that 
concentration impairs competition. 

Competition measures in the developing world have generally focused on the effects of policy changes. 
Many of the studies have applied PRH statistic for assessing competition. Ariss (2009), tried to assess the 
level of competition in the Middle East and North African [MENA] countries using non-structural or NEIO 
approaches like Lerner index and PRH statistic to assess competition. There are only three papers that 
conduct this kind of analysis for the MENA region. All three compute the PRH statistic as the measure of 
competition. Ariss (2009), analyzed competition in 12 MENA economies during the period 2000-2006 and 
found monopolistic competition. The paper analyzed competition during 1994 to 2008 and also tested the 
competition in sub-periods to compare the competition in MENA with other regions of developing world. 
There is monopolistic competition in MENA and comparisons over time suggest that competition has not 
improved overall and it is lower as compared to other developing regions.  

Majid and Sufian (2007) analyzed competition in Malaysian Islamic banking industry using PRH statistic. 
Malaysia has a dual banking system and is one of the first countries to have a full-fledged Islamic banking 
system running side by side with traditional banking system. Market share of Islamic banking was around 
11% at the time of study. HHI index has reduced from 1513 in 2000 to 1388 in 2006 indicating 
concentration has reduced.  

Stavarek and Repkova (2011) assessed competition in the Czech banking system using the PRH statistic 
during the period 2001-2009 and compares the competition in the two sub-periods 2001-2005 and 2005-
2009 for a panel of 15 banks. The paper also test for equilibrium conditions and finds that the banking 
market is in equilibrium during most of the estimation period. There was monopolistic competition in the 
Czech banking during the full estimation period; it was close to perfect competition in the first sub-period 
and competition reduced after joining the EU in 2004. 

Banking sectors of Latin American countries were studied several times with the help of PR model. In 2003, 
Belaisch evaluated competitiveness of Brazilian banking sector for the period 1997-2000 and found the 
market as monopolistically competitive. Similar result about Brazilian banking sector was also obtained by 
Levy-Yeyati and Micco (2003). They evaluated the level of bank competition in the countries such as 
Argentina, Brazil, Chile, Colombia, Costa Rica, El Salvador and Peru. The authors used dataset for the 
period 1993-2002 and identified the behavior of the banks similar to monopolistic competition. Philippatos 
and Yildrim tried to evaluate the level of banking competition for the following Latin American countries: 
Argentina, Brazil, Chile, Colombia, Costa Rica, Ecuador, Mexico, Peru, Paraguay, Uruguay and Venezuela. 
They used data for the period 1993-2000 and identified the behavior as a case of monopolistic competition.  
According to their empirical results, the authors concluded that profit of the banks has negative correlation 
with the degree of competition and participation of foreign banks. This paper has one more interesting 
finding: an increase of concentration in the banking sector does not necessarily improve the banks’ 
performance or lower competition.  

Lately the developing countries have been the targets of studies using PR model. Buchs and Mathisen 
(2005) analysed the level of competition in the banking sector in Ghana, for the period 1998-2003, using 
panel dataset for 17 Ghanaian banks. They found some evidence of noncompetitive market structure, which 
probably affects financial intermediation negatively. 

A few studies have tried to look at competition and concentration in the Indian banking system. 
Bhattacharya and Das (2003) find that there is a significant change in the levels of concentration in early 
1990s and despite a spate of mergers in the late 1990s, the level of concentration did not change 
significantly. Varma and Saini (2011) analyses the impact of bank size on the conduct of bank. Using 
conjectural variation model the study finds that the biggest banks charge the lowest markup, indicating the 
increase in bank size through consolidation may not have negative implications in terms of abuse of market 
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power by big banks. Prasad and Saibal (2007) analyses competition in the Indian banking sector using PRH 
statistic for the period 1996-2004 and two sub periods 1996-1999 and 2000-2004. Findings suggest 
monopolistic competition for the overall period and the two sub-periods with higher levels of competition in 
the second sub-period. Zhao et, al (2010) looks at the deregulation – prudential re-regulation framework 
which has been adopted in Indian banking sector and its impact on competition and performance. Authors 
argued that deregulation induced competition should lead to efficiency and better performance in banking 
industry. 

2.4 Reviews on Macroeconomic Determinants of Profitability  
A large number of empirical studies covering developed economies have been conducted about factors 
influencing bank profitability or determinants of bank profitability. However, there are few studies covering 
emerging economies (Al-Tamimi, 2010). The determinants of banks’ profitability are usually assorted into 
internal and external factors. These studies specify return on asset (ROA), return on equity (ROE), return on 
capital employed (ROCE) and net interest margin (NIM) as the dependent variables and considering the 
internal and external factors as independent variables (Gul et al., 2011). In most of the studies, variables 
such as the level of liquidity, provisioning policy, capital adequacy, bank size, risk and overhead costs are 
used as internal determinants of banking profitability. On the other hand, the external determinants, both 
industry-related and macroeconomic, are variables those reflect the economic and legal environment where 
the credit institution operates. The following is a summary of the findings of some of these studies: 

Mamatzakis and Remoundos (2003) examined the determinants of the performance of Greek commercial 
banks over the last decade. They measured the profitability of the commercial banks using the ratios return 
on assets (ROA) and return on equity (ROE). Their results provided weak evidence of the phenomenon of 
persistence in profitability. They reported that the deregulation of the market in the last decade and the 
process of European integration with the introduction of the Euro had enhanced the competitiveness of the 
banking sector. On the strong side of the evidence, the variables related to management decisions were 
found to assert a major impact on the profitability of Greek commercial banks. 

Athanasoglou et al. (2006) examined the profitability behavior of bank-specific, industry related and 
macroeconomic determinants, using an unbalanced panel dataset of South Eastern European (SEE) credit 
institutions over the period 1998-2002. The estimation results indicate that, with the exception of liquidity, 
all bank-specific determinants significantly affect bank profitability in the anticipated way. The 
macroeconomic environment has a direct impact on the aggregate performance of the industry. 
Concentration is positively correlated with bank profitability. With respect to the macroeconomic variables, 
inflation has a strong effect on profitability, while bank profits are not significantly affected by real GDP per 
capita fluctuations, probably owing to the small sample period. However, as financial systems develop and 
the reform process ends, both the current and future rates of economic growth are likely to have an enhanced 
impact on bank profitability. 

Beckmann (2007) analysed structural and cyclical determinants of banking profitability in 16 Western 
European countries. The data set comprised aggregate annual country data and banking group data over the 
period 1979-2003. The estimation results show that financial structure matters, particularly through the 
beneficial effect of the capital market orientation in the respective national financial system. Furthermore, 
higher diversification regarding banks’ income sources shows a positive effect. The industry concentration 
of national banking systems, though, does not significantly affect aggregate profitability. Business cycle 
effects, in particular lagged GDP growth, display a substantial pro-cyclical impact on bank profits. 

Athanasoglou et al. (2008) evaluated the effect of bank-specific, industry-specific and macroeconomic 
determinants of profitability of banks, using an empirical framework incorporating the traditional Structure-
Conduct-Performance (SCP) hypothesis. They apply a GMM technique to a panel of Greek banks that 
covers the period 1985-2001. The estimation results show that profitability persists to a moderate extent, 
indicating that departures from perfectly competitive market structures may not be that large. All bank-
specific determinants, with the exception of size, affect bank profitability significantly in the anticipated 
way. However, no evidence is found in support of the SCP hypothesis. Finally, the business cycle has a 
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positive, albeit asymmetric effect on bank profitability, being significant only in the upper phase of the 
cycle. 

Flamini et al. (2009) used a sample of 389 banks in 41 Sub-Saharan Africa (SSA) countries to study the 
determinants of bank profitability. They find that apart from credit risk, higher returns on assets are 
associated with larger bank size, activity diversification, and private ownership. Bank returns are affected by 
macroeconomic variables. Ilhomovich (2009) analysed the performance of domestic and foreign banks 
operating in Malaysia for the period of 5 years, from 2004 to 2008. He found that foreign banks have strong 
capital, but the statistics show that domestic banks more profitable. However, existing foreign banks are 
affecting financial services quality in Malaysia, because all banks offer better and low cost banking services 
for customer during strong competition. 

Krakah and Ameyaw (2010) examined the determinants of the profitability of commercial banks in Ghana. 
Results from the study revealed that the performance of the Banks had been highly volatile with the banks 
recoding negative profits during some periods within the two decade under study. The study also revealed 
that non-interest income, non-interest expense, bank's capital strength, natural log of total assets, growth of 
money supply, and annual rate of inflation are significant key drivers of banks’ profitability in Ghana. 
However, the size of the Ghanaian economy and loan loss provision or provisions for bad debt did not have 
any significant impact on the banks profitability. 

Al-Tamimi (2010) investigated some influential factors in UAE’s Islamic and conventional national banks 
during the period 1996-2008. The UAE Islamic banks have a small market share, though there is an 
increasing demand on their services. This might give a motivation to examine the influencing factors on the 
performance of these banks compared with conventional banks. ROE and ROA are used as dependent 
variables. The internal and external factors are considered as independent variables including: GDP per 
capita, size, financial development indicator, liquidity, concentration, cost and number of branches. The 
results indicate that liquidity and concentration were the most significant determinants of conventional 
national banks’ performance. On the other hand, cost and number of branches were the most significant 
determinants of Islamic banks’ performance. 

Rasiah (2010) represented a theoretical review of the profitability of commercial banks. The profitability 
determinants were basically divided into two main categories, namely the internal determinants and the 
external determinants. The internal variables included in this study are asset portfolio mix, total expenses, 
liability composition, and liquidity ratio and capital structure. The external determinants were taken as 
competition, regulation, inflation, market share, market growth, firm size and interest rate. The internal 
variables alone were adequate in explaining the profitability of the commercial banks in Malaysia and 
Singapore. On the other hand, the external variables were also relevant and hence should be included in the 
profitability models. 

Scott and Arias (2011) suggest that it is possible to discern relevant indicators of profitability for the 
banking industry today. The purpose of this study is to develop an appropriate econometric model whereby 
the primary determinants of profitability of the top five bank holding companies in the United States could 
be examined and understood. This study shows that profitability determinants for the banking industry 
include positive relationship between the return of equity and capital to asset ratio as well as the annual 
percentage changes in the external per capita income. The internal factor of size as measured by an 
organization’s total assets has on its ability to compete more effectively, even in times of economic 
downturns. 

Davydenko (2011) examined the determinants of bank profitability in Ukraine. It related bank specific, 
industry specific and macroeconomic indicators to the overall profitability of Ukrainian banks. The study 
used a panel of individual banks’ financial statements from 2005 to 2009. According to the empirical results, 
Ukrainian banks suffered from low quality of loans and did not manage to extract considerable profits from 
the growing volume of deposits. This study finds evidence for the difference in profitability patterns of 
banks with foreign capital versus exclusively domestically owned banks. Gul et al. (2011) examine the 
relationship between bank specific and macroeconomic characteristics over bank profitability by using data 
of top fifteen Pakistani commercial banks over the period 2005-2009. They investigates the impact of assets, 
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loans, equity, deposits, economic growth, inflation and market capitalization on major profitability 
indicators i.e., return on asset, return on equity, return on capital employed and net interest margin 
separately. The empirical results have found strong evidence that both internal and external factors have a 
strong influence on the profitability. 

2.5 Research Gap 
From the review of the related literatures presented here clarified some important research gaps. It has been 
found that there are many literatures focused to capture the impact of derivative trading on return volatility 
in Indian stock market. Studies have attempted to capture return volatility by grouping the firms at Index 
level, at market capitalization level and so on. But there are very few studies at sectoral level, particularly 
banking sector using time series analysis. Banking sector being highly regulated and policy oriented sector 
in India is expected to reflect market efficiency by properly incorporating the available market information. 
In such case the introduction of financial derivative to mitigate excess return volatility is a crucial issue. 
Similarly, it is not only the introduction of financial derivative, but there are series of financial sector 
reforms that Indian Banking sector has come across. Globalization and liberalization of financial sector has 
attracted many foreign financial institutions in to Indian economy. In this scenario, studying the nature of 
market structure and its determinants has become an emerging issue particularly for the early 21st century 
researchers. There are many research attempts to capture the market structure and its determinants in Indian 
banking sector. But there are very few research attempts to capture the issue under panel data analysis. 
Indian banking sector is mixed with public sector, private sector and foreign banks. There are many regional 
and cooperative banks also. Each bank has its unique structure with different volume and scale of operation. 
Due to this heterogeneity among the sample of Indian banks, the credibility of the methodology is under 
question to deliver the proper findings. Many of the existing literatures have not attempted to capture the 
inter class heterogeneity within the model. Again many of them have used standard regression models. The 
present research found a huge research gap with respect of sample formation, research methodology and 
selection of study period in capturing the market structure and its determinants in Indian Banking sector. 
Keeping all these in mind, the present study has attempted to undertake the present research to address the 
existing research gaps.    
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3.0 Introduction 
This chapter describes the research design and methodology proposed to be used in the present study. It 
describes the source of data, period of data, sample to be used in the study. It also describes the tools and 
techniques to be used to analyze the data to test the hypotheses. 

Broadly there are two main approaches to measure competition in the banking sector. Firstly, the structural 
approach and secondly, the non-structural approach. As the approach suggests, the structural approach tries 
to assess the competition in bank by examining measures of market structure such as concentration ratios 
(the share of assets held by the top 3 or 5 institutions) or indices (e.g. the Herfindhal-Hirschman index). The 
theoretical justification for using concentration as a measure of competition comes from the so -called 
Structure-Conduct-Performance paradigm that postulates that fewer and larger firms (higher concentration) 
are more likely to engage in anticompetitive behaviour. However, studies have shown that at times 
concentration is not a reliable measure of competition and the link between concentration and performance 
is not always positive as suggested by the Structure-Conduct-Performance paradigm (Jackson.W, 1992). 
Furthermore, even concentrated banking sectors can be competitive if they remain contestable by promoting 
entry and exit. 

The non-structural approach based on the “New Empirical Industrial Organization literature” measures 
competition without using explicit information about the structure of the market. Instead, non-structural 
measures focus on obtaining estimates of market power from the observed behaviour of banks.  

The methodology put forward by Panzar and Rosse (1987) stems from a general equilibrium market model. 
It presupposes that firms will employ different pricing strategies in response to the changes in factor input 
prices depending on the competitive behavior of market participants. In other words, competition is 
measured by the extent to which changes in input prices are reflected in firms' equilibrium revenues. It also 
assumes that if the market is not stable then entry to and exit from the market will be easy although the 
concentration of the market is high. Thus, the prices will be set equal to marginal cost. 

3.1 Research Hypothesis 
In order to test competitive structure of Indian Banking sector, the present study has used Panzar and Rosse 
(1987) model. According to P-R model there are three broad possibilities that is (1) monopoly (2) perfect 
competition or (3) monopolistic competition.  

Hypothesis 1: Is Indian Banking sector monopolistic in nature i.e. H = 0 

Hypothesis 2: Is Indian Banking sector Perfectly Competitive in nature i.e. H = 1 

Hypothesis 3: Is Indian Banking sector neither monopolistic or perfectly competitive in nature i.e. 0 < H < 1 
or H = negative (-ve) 

Hypothesis 4: Is the return volatility of Banks reduced after the introduction of financial derivative i.e. H = 0 

Hypothesis 5: Is the return volatility of Banks Increased after the introduction of financial derivative i.e. H = 
1 

Hypothesis 6: Is increased level of competition in Indian banking sector helps in controlling return volatility 
of banks i.e. H = 0 

3.2 Source of Data and Sample Selection 
The present study has focused on 21 public sector and 18 private sector banks of India. The list of studied 
banks is presented in Table 1.1.  

A time period of 18 years i.e., from 1995 to 2012 has been used to examine the price competitiveness of 
Indian banking sector in the post liberalization era. The data for the period 1991 to 1994 are not used as 
those were the initial phases of liberalization and the effect of policy changes were not realized fully.  

The study divides the entire sample into 3 panel structures.  

First panel consists of 21 public sector banks and second panel consists of 18 private sector banks 
respectively. Both the panels are strongly balanced during the study period of 1995 to 2012.  Finally, a third 
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panel represents all the 39 banks (21 public and 18 private sector banks) to represent Indian banking sector 
as a whole.  

A variety of sources such as publications by RBI and Ministry of Finance etc. were referred to collect 
information related to various macroeconomic factors and the sources were duly acknowledged wherever 
the data has been presented for the first time in the study. The present study has focused on 21 public sector 
and 18 private sector banks of India, which is listed in Table no. 1.1. The annual financial information for 
the 18 year period of all those banks is collected from Prowess, the corporate data base of CMIE. 

To analyse the impact of derivative trading on the return volatility for the banks under the study, the 
monthly return series for the data period spanning from January 1995 to December 2012 is considered as 
sample. Log transformation of the price is taken into consideration to make the return series smooth. The 
data are collected from BSE website. 

The Security and Exchange Board of India (SEBI) allowed the trading on index futures on 25th May, 2000. 
The trading of BSE Sensex futures commenced at Bombay Stock Exchange (BSE) on 9th June, 2000 and on 
June 12th, 2000 trading of Nifty-futures commenced at National Stock Exchange (NSE). In the June 2001 
index options and in July 2001 stock options were introduced. Futures on individual stocks were introduced 
in November 2001. Under this background, the present chapter studies the impact of derivatives introduction 
on the volatility of the Indian Banking sector. The study is based on a sample of monthly returns of thirty 
nine stocks on which the derivative products are available for trading. Hence we have considered January 
1995 to May 2000 as pre derivative period and June 2000 to December 2012 as post derivative period in our 
analysis. 

3.2.1 Variables Used 
For the purpose of the study, the list of variables include (1) Total Revenue  
(2) Return on Asset (3) Cost per Employee i.e. Unit Price of Labour (4) Unit Price of Capital i.e. Ratio of 
Capital Assets to Fixed Asset (5) Unit price of Funds i.e. Ratio of Annual Interest Expenses to Total Loan-
able Funds (6) Risk Asset i.e. Ratio of Provision to Total Asset (7) Total Asset as proxy for bank size (8) 
Ratio of respective bank's Number of Branches to Total Number of Branches of all the banks and (9) 
Growth Rate of the Economy.  

Similarly, to analyze the determinants of the competitiveness, the present study has considered a group of 
macroeconomic variables such as Gross Domestic Savings (GDS), Gross Domestic Capital Formation 
(GDCF), Real Effective Exchange Rate (REER), Broad Money (M3), Inflation Rate, Interest Rate and GDP 
Growth Rate.  The data for all these variables are collected from Prowess spanning from 1995 to 2012, 
annual observation. 

In the similar line, to study the impact of derivatives trading on the volatility of the Indian Banking sector, 
the monthly returns of all the thirty nine bank stocks, on which the derivative products are available for 
trading, are taken as the sample. The periods considered for our analysis are, January 1995 to May 2000 as 
pre derivative phase and June 2000 to December 2012 as post derivative period.  

3.3 Tools and Techniques for Analysis 
The study focuses on panel data analysis for Indian banking sector to capture competitiveness of Indian 
banks and time series analysis to study the return volatility during pre and post derivative trading periods. 

The study divides the entire sample into 3 panel structures.  

The first panel consists of 21 public sector banks. The second panel consists of 18 private sector banks. Each 
panel is strongly balanced during the study period of 1995 to 2012.  Finally, a third panel represents all the 
39 banks (sum of 21 public and 18 private sector banks) to represent the Indian banking sector. 

3.3.1 Structural Model proposed to be used in the study 
The present study has used four models to study the competitive structure and capture the determinants of 
competition of Indian banking sector. It has also used tools of Time Series analysis and GARCH model to 
analyse the impact of derivative trading on the return volatility of the same stocks of Indian banking sector 
during pre and post derivative trading periods.  
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One price equation and one revenue equation are estimated in P-R model structure to capture the 
competitive structure of Indian banks. Then the same price and revenue equations are used to capture the 
determinants of competition with respect to macroeconomic parameters. 

3.3.2Panzar and Rosse Model to test market competition 
The equation that is being used for testing competition in this study is: 
log (REV)it =a0+ a1 log PLit +a2 log PKit +a3 log PFit + b1RISKASSit +b2 log ASSETit + b3logBrit 
+g1GROWTHt + µi +nit 

where,  
REVit is the ratio of bank revenues to total assets for firm i at time t; 

PL is personnel expenses to employees (the unit Price of Labour); 

PK is the ratio of capital assets to fixed assets (the unit Price of Capital);  

PF is the ratio of annual interest expenses to total loan-able funds (the unit price of funds); 

RISKASS is the ratio of provisions to total assets; 

ASSET is bank size, as measured by total assets;  

BR is the ratio of the bank’s number of branches to the total number of branches for all    banks; 

GROWTHt is the rate of growth of GDP, which obviously varies over time but is constant across banks at a 
given point in time;  

μi is a bank-specific fixed effects; 

nit is an idiosyncratic disturbance term; 

The contestability Parameter H is given by: 

H = a1 + a2 + a3 

As this approach is valid to a banking sector in long run equilibrium, this study also tested this based on this 
below regression: 

log ROAit = a0’ + a1’ log PLit + a2’ log PKit + a3’ log PFit +b1’ RISKASSit + b2’ log ASSETit + b3’ log Brit 
+g1’GROWTHt + hi + wit 

The market is in equilibrium if: 
E = a1 + a2 + a3 = 0 
 
3.3.3 Model to Test Determinants of Competition 
In order to analyze the determinants of Profitability or structure of competition, the study followed two 
reduced form equations. They are 
TR = αi + β1GDS + β2 GDCF + β3 REER + β4 M3 + β5 INT Rate + β6 GDP + β7 INF Rate +εi 

ROA = αi + β1GDS + β2 GDCF + β3 REER + β4 M3 + β5 INT Rate + β6 GDP + β7 INF Rate +εi 

3.3.4 Panel Regression Data Model  
Panel data is also known as longitudinal or cross sectional time series data. It is data set, in which the 
behaviour of the entities is observed across time. These entities can be countries, states, firms etc. In the 
present case it is the number of banks of Indian banking sector.  The basic advantage of panel data model is 
that it allows for variables that cannot be controlled or measured directly, such as gender, race, attitude, 
business practices, management type and so on. It also helps to control for variables that change over time 
but do not change across entities. These are economic policies, RBI guide lines or regulatory changes for 
banks, international agreements etc. Hence panel data controls individual heterogeneity within model. By 
combining time series and cross sectional observations, panel data provides much more flexibility, more 
variability and less co-linearity among the variables and all together within the model. The panel regression 
model can be presented as follows, 
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Where i= 1, 2, 3, ...... N and t = 1, 2, 3, ....... T 

'i ' is the ith cress section and 't' is the tth time period. It is assumed that X1 and X2 are non-stochastic and the 
error term follows the classical assumption of zero mean and constant variance. The estimation of the 
above model is based on the assumption about α, β1, β2 and ε. There are several possibilities that an analyst 
can make about the estimated coefficients. These can be listed as follows: 

Assumption 1: The analyst can assume that the intercept term (α) and slope coefficients (βs) are constant 
across time and space. Hence the error term  captures the difference over time and individuals. It is 
nothing but estimating OLS, estimates for a given panel where estimated coefficients are constant across 
panel and time invariant. But assuming α, βs remain constant over the panel seems to be very restrictive 
assumption and it may lead to model misspecifications. It is clear from the above model that the impact of 
X1 and X2 may not be same over all the dependent variables (i.e. Ys). But we have assumed that the 
estimated coefficients are constant over time and individual. Hence although the above pooled regression or 
panel regression is simple to estimate but it is not free from limitations.  

Assumption 2: The analyst can assume that slope coefficients (βs) should remain constant but varies 
across individuals or panel. Hence assuming slope coefficient remaining constant but intercepts vary over 
individual leads to estimating a fixed effect panel regression model. In such case the model can be rewritten 
as  

 
Where implies that all the individual panels will have independent panel specific intercept but the slope 
coefficients should remain constant. Different intercepts will capture firm specific factors such as firm type 
and structure, difference in management etc. It is called fixed effects as these intercepts don’t change over 
time and hence called time invariant. Practically these firm specific factors are captured by individual 
dummies. That is the reason a fixed effect panel regression is called as Least Square Dummy variable Model 
(LSDM). But one of the disadvantages of LSDM is that in case of a large panel, too many dummies will 
reduce degrees of freedom.  

Assumption 3: It can also be assumed that slope coefficient (βs) remains constant but varies across 
individuals and over time. In such case, intercept is not time invariant. These models are estimated with time 
dummies to capture time effects with firm specific fixed effects. 

Assumption 4: We can also estimate a model where intercept     and slope coefficients (βs) can vary over 
individuals and time. In such case we have to incorporate individual dummy to capture firm specific effects 
and time dummied to capture time effects. This model is quite enhanced to capture the panel specific factors 
over time and space. But in case of a large panel and large study period, the estimated model may bear the 
cost of losing large degrees of freedom.  

Another dimension of treating firm specific factors is through random effect. Instead of treating  as fixed 
under fixed effect models, we can also assume that it can be a random variable with mean value of . In 
such case, , where,   i=1,2,…… N and is a random component with zero mean and 
constant variance. A random effect model can be written as follows: 

 
Where, + . The composite error term is the sum of panel specific error terms and a 
combined time series and cross sectional error terms. Hence the random effect model is otherwise known as 
Error Component Model (ECM). 
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Notice carefully the difference between fixed effect and random effect model. In fixed effect model, each 
cross sectional unit has its own fixed intercept. In ai = N cross sectional model, there will be N fixed unique 
intercepts and those are time invariant. But in case of random effect models, the intercept includes a mean 
intercept , the mean value of all the cross sectional intercepts and a random component  that represents 
a random deviation of each individual cross sections intercept from its mean value . Though is not 
directly observable and purely random, random effect model is more complex to be estimated. 

3.3.5 Feasible Generalized Least Square (FGLS) and Panel Corrected Standard Error (PCSE) model 
Economics researches have been using OLS method for estimating the unknown sample parameters in a 
linear regression approach. The linear model, under the characteristics of BLUE (Best Linear Unbiased 
Estimator) minimizes the residual sum of square (RSS) that is, the vertical differences between observed and 
predicted responses. Mostly the OLS estimators are consistent when the independent variables are 
exogenous and exist without multi co-linearity. A BLUE estimator assumes the errors are non-auto 
correlated or serially uncorrelated, homoscedastic and hence are normally distributed. But in reality the 
variances of the observations are heteroskedastic and serially correlated. In such cases, OLS estimates can 
be statistically inefficient and misleading. As an alternative to OLS, GLS can be used for estimating 
unknown parameters in a linear model. Representing GLS in a typical linear approach i.e.  
where  and  

It assumes that the conditional mean of Y given X is a linear function of X and the conditional variance of 
the error terms given X is a known matrix ' '. That means, if the conditional variance matrix ' ' of the error 
terms are known, then we can estimate GLS. But practically, in most of the cases ' ' is not known. Hence, 
GLS estimator can’t be estimated. Substituting an estimator  for , yields feasible GLS estimator, 
where , is an estimated conditional variance matrix of the heteroscedastic error terms. The difference in 
the estimated parameters of OLS, GLS and FGLS are presented below: 

 

 

 
The FGLS parameter  can readily be calculated from sample data. Also note that a T × T covariance 

matrix represents  free parameters, because it is a systematic matrix and must be positive definite. 

Hence, estimating all the  parameters would be a big challenge for the analyst, unless further 

restrictions on the elements of  are imposed. A clear disadvantage of the FGLS estimator is that its finite 
sample properties are usually unknown.  is generally a function of "y" and hence  is a complex 
function of the elements of "y". It is difficult to derive the finite sample properties such as expectation and 
variance of  parameters.  

But sometimes the GLS and FGLS are found to be limited with its applications when the disturbances are 
assumed to be either heteroscedastic across panels or heteroscedastic and contemporaneously correlated 
across panels. The disturbances may also be assumed to be auto-correlated within the panel and the auto co-
relation parameter may be constant across panels or different for each panel. In such cases, Panel Correlated 
Standard Error (PCSE) is found to be an alternative to feasible generalized least squares method. We can 
write such a model as: 

yit= Xitβ + εit 

where i = 1,2, ....., P is the number of panels  
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t = 1,2,.....Ti time period or study period in panel. 

Ti implies number of time period in panel i. εit is the error term that may be auto-correlated along "t" or 
contemporaneously correlated across "i". It can also be written as 

 
For a model with heteroskedastic disturbances and contemporaneous correlation with no auto-correlation, 
the error covariance matrix is assumed to be 

E[ε ε'] = ષ =  

Where, σit, i.e., the main diagonal is the variance of the error term in the panel i. That means σ11 = variance 
of the error for panel '1', σ22 = variance of the error for panel '2' and so on till σpp as error variance for pth 
panel. The off-diagonal "σij" represents the co-variance of the disturbances between panel i and j. Similarly, 
I is the identity matrix of Ti×Ti order. Hence, E[ε ε'] = ∑ p*p * ITiTi, where ∑ p*p is the p*p panel by panel 
covariance matrix and I is Ti×Ti identity matrix. PCSE produces OLS estimates of the model parameters 
with zero auto-correlation. If auto-correlation is specified, the estimates of the parameters are conditional on 
the estimates of the auto correlation parameters and the estimates of the parameters of the variance-
covariance matrix (ષ) are asymptotically efficient of the assumed covariance structure of the disturbances. It 
uses FGLS estimated error variance matrix. Note that FGLS produces estimates of the parameters and 
estimates of variance-covariance matrix. These estimates are conditional as the estimates of the error 
covariance matrix are also conditional on the auto correlation parameters that are estimated. Both estimates 
will be consistent as long as the conditional mean (Xitβ) is correctly specified. If the assumed covariance 
structure is correct, then FGLS estimates are more efficient. On the contrary, PCSE allows other error 
covariance structures that are both heteroscedastic and contemporaneously correlated across panel with or 
without auto correlation. 

3.3.6 Test for Panel Unit root test 
Test of stationary is quite obvious for time series analysis. But recent applied econometric research has 
started the unit root property of panel data. In case of cross sectional time series, it is fairly intuitive that, 
within a simple panel model where heterogeneity is restricted with an individual fixed effect parameter, then 
the time series behaviour of an individual variable should often be well approximated by two ways. Firstly, 
either by employing an autoregressive process with large fixed effects or secondly by applying an 
autoregressive process with a near-unit root and negligible individual fixed effects. Both the alternatives can 
be nested in a single model, in which the test of an autoregressive process with large fixed effects and an 
autoregressive process with a near-unit root and negligible individual fixed effects will be under one model 
with panel data unit root test. However such test might not perform well in case of short panel, owing in 
particular to the problem of unobserved initial conditions and incidental parameter estimations. In such case, 
trying to assess the properties of the estimated parameters is an important task. In other way, as panel size 
(N) and time period (T) tends to infinity, it is crucial for testing asymptotic properties of estimators.  

Let’s take a simple panel data model with a first order auto regressive component. This can be presented as 

 
Where  i = 1, 2, 3……….N, that is number of Panels 
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 t = 1, 2, 3 ………T, Number of time period of the panel 

= Dependent variable for testing its stationary property 

 = The stationary error term 

 = The term that can represent panel specific means, means and time trend and/or number of 
panel specific means and time trend.  If  = 1, the term  represents panel specific error means i.e. fixed 
effect. If trend is specified then =(1, t), so that ( ) represents panel specific means and linear time 
trend. And a no trend and no mean omit the  term. The null hypothesis at a panel unit root test 
implies, H0: , for all i and the alternative hypothesis implies, Ha: . The above equation (1) can 
also be rewritten in the order of 1st order difference as below: 

 
Where H0: and Ha:  for all i. 
The test of stationarity for panel data can be tested by using (1) Levin-Lin-Chu test (LLC) (2) Harris – 
Tsavalis Test (HT) (3) Breitung Test (4) Im-Pesaran-Shin Test (5) Fisher-Type Test (6) Hadri LM Test. Out 
of these test, Levin-Lin-Chu test (LLC), Harris – Tsavalis Test (HT) and Breitung Test is most suited for 
balanced panel and Im-Pesaran-Shin Test, Fisher-Type Test and Hadri LM Test is for unbalanced panel. As 
the panels under the study are strongly balanced, we have used LLC, HT and Breitung Test for testing panel 
unit root.  

3.3.7 Levin-Lin-Chu test (LLC) Test 
LLC test begins with the restriction that all the panels share a common autoregressive parameter. In 
equation (1 and 2) the error term, is likely to have serial correlation and to capture it LLC extends the 
equation with additional lags of the dependent variable.  

 

Where, ‘p’ stands for effective lag length that has to be decided. Popularly, we can use AIC criterion to 
decide it. LLC test assumes that,  is independently distributed across panels and follows a stationary 
autoregressive moving average process for each panel. By taking appropriate lags of dependent variable 
( ) in equation (3), will be white noise. Under the null hypothesis of unit root,  is non-stationary. 
So in the standard OLS regression, the t-statistics of will have a non-stationary distribution that depends 
in part in the specification of . If we include a fixed effect term i.e. panel specific mean, then the 
estimated estimates of may be biased towards zero. To counter this, LLC also produces bias adjusted t-
statistics of denoted as  that has an asymptotically normal distribution. LLC test without panel specific 

mean (intercept) or time trend assumes asymptotically, if , the time dimension T grows more 
slowly than cross-sectional dimension N. And if, it includes panel specific mean or time trend, then it is 
assumed, , for the  statistics to have standard normal distribution and T grows faster than N. 

3.3.8 Harris – Tsavalis Test 
In many data sets, the time dimension T is small. Hence the test whose asymptotic properties are established 
by assuming T , can lead to misleading inferences. Hence HT test derives a unit root test that assumes 
the time dimension T is fixed. Its estimated statistics suggests that the test has favourable size and power 
properties. When N > 25, and the power improves faster as T increases for a given N than when N increases 
for a given T. HT test statistics tests the estimator of in equation (1). When  allows panel specific 
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means and trends in the model and HT assumes  should be i.i.d and have constant variance across panels. 
Because of the bias created due to the inclusion of panel specific mean and the time trends, the expected 
value of may not be equal to unity under the null hypothesis. HT test statistics divides the mean and 
standard error of the estimated . Under the null hypothesis of H0: β = 1, with the options of the estimation 
like (1) without specifying panel specific mean and time trend, (2) only specifying panel specific mean, (3) 
and when both means and time trends are included. The asymptotic distribution of test statistics assumes as 
N , there will be longer panel to be tested. Like LLC, HT assumes all the panels share the same 
autoregressive parameter. 

3.3.9 Breitung Test 
Both LLC and HT follow the approach of first estimating a regression and then adjusting the autoregressive 
parameter to compensate for bias that it inherits due to the existence of fixed effect in the model. This is 
nothing but specifying panel specific mean into panel estimates. Breitung test takes a proactive step and 
adjust the data before estimating OLS estimates so that the fixed effect or mean bias will not exist. It 
assumes the error term  is uncorrelated across i and t. 

3.3.10 Tools of Time Series Analysis 
Testing for stationary is the first requirement for time series observations before going for estimation. 
Broadly a time series where mean, variance and covariance are time invariant is said to be stationary i.e., 
covariance or weakly stationary. The data which do not possess these properties are called non-stationary. A 
non-stationary process is also called as a unit root process. Moreover, the econometric models using non-
stationary data are likely to violate the desirable statistical properties of the estimators or may give 
misleading inferences. Thus, it is necessary to test the stationarity of the time series before attempting any 
econometric exercise.   

A simple first order auto regressive process can be expressed by the following equation:                          
Y t = ttYt   110                               (1.1) 

Where {Y t } is the stochastic process 0 , 1  and   are parameters and t  is a random disturbance term 
with white noise properties. 0 is called drift or constant or intercept. The nature of the time series described 

in equation (1.1) depends on the values of the parameters. If 1  0 and  <1, then Y t  follows a 

deterministic trend. The presence of auto regressive component 1tY  will mean that there may be short run 
deviations, but the series will return to trend eventually. A series of this sort is known as a trend stationary 
(TS) process, as the residual from the regression when regressed on time will be stationary. If 0 = 0, 1 = 0 
and  = 1, the series is said to follow a simple random walk, a unit root process. If 0  0, 1 =0 and  =1, 
the series is said to follow a random walk, with drift. Any stochastic process, which becomes stationary after 
differencing once, is called a difference stationary (DS) process. For example, a simple random walk 
process is a DS process. Likewise, any time series, which becomes stationary after de-trending is called a 
(trend stationary) TS process.  

In time series literature, there are both formal and informal tests of stationarity. The informal tests include 
time series plots and use of correlogram. Statistical packages use Box-Pierce Q-statistics and L-jung-Box Q-
statistics for testing stationarity of series. These two statistics are based on autocorrelation coefficient of 
several lag lengths. The formal tests of non-stationarity are also known as unit root test or test of random 
walk series. These include Dickey-Fuller (DF), Augmented Dickey-Fuller (ADF) and Phillips-Perron (PP) 
test to check the presence of unit root in the data. These tests are necessary because the usual student’s ‘t’ 
test is inappropriate to test the null hypothesis,  = 1 in equation 1.1. The details of the above individual test 
models are explained in the respective sections. 
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3.3.11 Conditional Heteroscedastic Models of Volatility  
The prime motivation behind the development of conditional volatility models is twofold. First, the linear 
time series models were inappropriate in the sense that they provide poor forecast intervals, and it was 
contended that like conditional mean, variance (volatility) could as well evolve over time, and hence it was 
important to model them both simultaneously. Secondly, an assumption of Classical Linear Regression 
Model (CLRM) is that the variance of the error term is constant. If the errors are heteroscedastic, but 
assumed to be homoscedastic, an important implication would be that standard error estimates could be 
wrong. It is unlikely in the context of financial time series that the variance are constant over time and it 
makes sense to consider a model that does not assume that variance is constant. An attempt in this regard 
was made by Engel (1982) who proposed the Auto Regressive Conditional Heteroscedastic (ARCH) model. 
Another important feature of many series of financial asset returns which provides a motivation for the 
ARCH class of models is known as “volatility clustering” or “volatility pooling”. This volatility clustering 
describes the tendency of large changes in asset prices (of either sign) to follow large changes, and small 
changes (of either sign) to follow small changes. Hence the current level of volatility tends to be positively 
correlated with its level during the immediate preceding periods.  

3.3.12 The ARCH Model 
The first model that provides a systematic framework for volatility modeling is the ARCH model of Engle 
(1982). The model shows that it is possible to simultaneously model the mean and variance of a series. As a 
preliminary step to understand Engle’s methodology, let’s estimate a stationary ARMA model 

ttt yy   110 where     2var,0   ttE  for all t and forecast 1ty . A forecast of 1ty is 
conditional expectation of 1ty in period t, given the value of ty as follows 

  ttt yyE 101                                 (2.1) 

If we use this conditional mean to forecast 1ty , the forecast error variance is  

     22
1

2
101    ttttt EyyE . Instead, if unconditional forecasts are used, the unconditional 

forecast is always the long run mean of the  ty sequence that is equal to  10 1   . The unconditional 
forecast error variance is  

        2
1

22
2

3
11

2
111

2
101 1..........1    ttttt EyE  (2.2) 

Since   111 2
1  , the unconditional forecast has a greater variance than the conditional forecast. Thus, 

conditional forecasts are preferable. Similarly, if the variance of  t  is not constant, we can estimate any 

tendency for sustained movements in the variance using an ARMA model. Let’s 






 

t will be the estimated 

residuals from the model ttt yy   110 , so that the conditional variance of 1ty will be  

      2
1

2
1011   ttttttt EyyEyyVar  .                       (2.3) 

Thus far, we have set 2
1ttE  equal to 2 . Now suppose that the conditional variance is not constant. One 

simple strategy is to model the conditional variance as an AR (q) process using the square of the estimated 
residuals: 

tqtqttt v 









 22

22

2

110

2

..........    (2.4) 

Where tv  is a white noise process. If the values of q ,........., 21 all equal to zero, the estimated variance is 

simply the constant 0 . Otherwise the conditional variance of ty evolves according to the autoregressive 
process given by (2.4). As such we can use (2.4) to forecast the conditional variance at t+1 as  
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For this reason, an equation like (5.4) is called an autoregressive conditional heteroscedastic (ARCH) 
model.  

3.3.12 The GARCH Model 
GARCH models explain variance by two distributed lags, one on past squared residuals to capture high 
frequency effects or news about volatility from the previous period measured as the lag of the squared 
residual from mean equation, and second on lagged values of variance itself to capture long term influences. 
In the GARCH (1, 1) model, the variance expected at any given data is a combination of long run variance 
and the variance expected for the last period, adjusted to take into account the size of the last periods 
observed shock. In the GARCH model estimates for financial asset returns data, the sum of coefficients on 
the lagged squared error and lagged conditional variance is very close to unity. This implies that shocks to 
the conditional variance will be highly persistence and the presence of quite long memory but being less 
than unit, it is still mean reverting.      

Bollerslev (1986) proposes a useful extension of ARCH model known as the Generalized ARCH (i.e. 
GARCH) model. Bollerslev extended Engle’s original work by developing a technique that allows the 
conditional variance to be an ARMA process. Let the error process be such that ttt hv  

where 12 v and 2
110  tth   

it
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0                                (2.5) 

Since  tv is a white noise process that is independent of past realization of it , the conditional and 
unconditional means of t are equal to zero. By taking the expected values of t , it is easy to verify 

that 0 ttt hEvE . The important point is that the conditional variance of t is given by ttt hE 
2

1 . 

Thus, the conditional variance of t is given by th in equation (2.5). 

The generalised ARCH (p, q) model of equation (2.5) is called as GARCH (p, q) that allows for both 
autoregressive and moving average components in the heteroskedastic variance. If we set p = 0 and q = 1, it 
is clear that the first order ARCH model is simply a GARCH (0, 1) model. If all the i  equal to zero, the 
GARCH (p, q) model is equivalent to an ARCH (q) model. The benefit of GARCH model should be clear as 
a higher order ARCH model may have a more parsimonious GARCH representation which is much easier to 
identify and estimate. This is particularly true since all coefficients in equation (2.5) must be positive. 

3.4 Conclusion 
A brief description of the research design, tools and techniques proposed to be used in the study are 
presented in this chapter. Further details related to the research design are presented in the respective 
chapters along with results of the analysis. 
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4.0 Introduction 
A bank is a financial institution which provides banking and other financial services to its customers. A 
bank is generally understood as a financial institution that provides basicbanking services i.e., accept 
deposits and provide loans. There are also nonbankingfinancial institutions that provide a set of banking 
services without meeting the legaldefinition of a bank. The banking system is not only required to be hassle 
free, but also to meet the new technology challenges and internal and external economic developments. 
During the past decades, India’s banking system has several outstanding achievements to vouch. The Banks 
are the major players in Indian financial system. The Banking sector offers a host of services such as savings 
and current accounts, a host of credit facilities, cash management services, payment services, safe deposit 
lockers, cards etc. totheir customers. In addition to this, banks are also offering a host of financial and 
investment advisory and distribution services such as mutual funds, stock trading, insurance, portfolio 
management products etc. Over a period of time, a variety of modelshave emerged with larger cooperation 
and integration among various players of finance industry. Still banks maintain and continue to perform 
their primary role – accept deposits and provide loans. 

4.1 History of Indian Banking System 
The origination of banking in India goes back to the fag ends of 18th century. It was in the year 1786 ‘The 
General Bank of India’, the first bank in India was established. The Bank of Bengal/Calcutta (1809), Bank 
ofBombay (1840) and Bank of Madras (1843), were established by The East India Company subsequently. 
Bank of Hindustan was the next bank established in the year 1870. These three individual banks namely 
Bank of Calcutta, Bank ofBombay and Bank of Madras, were called ‘Presidency Banks’. Allahabad Bank, 
completely run by Indians for the first time, was established in 1865. Then in the year 1894, PunjabNational 
Bank Ltd. was set up with headquarters at Lahore. A good no of banks namely Bank of India, Bank of 
Baroda, Bank of Mysore, Canara Bank, Central Bank of India and Indian Bank were set up between the year 
1906 and 1913. In 1921, the Imperial bank of India was formed by amalgamating all presidency banks, run 
by European Shareholders. After that theReserve Bank of India was established in April 1935. In the year 
1949, the Government of India enacted the Banking Companies Act to regulate the functioningof 
commercial banks in India, which was later converted to Banking Regulation Act 1949 post amendmentin 
1965 (Act No.23 of 1965). Reserve Bank of India was vested withextensive powers for the regulation and 
supervision of banking industry in India as Central Banking Authority. 

Indigenous banking grew up in the form of rural money lending with certain individuals using their private 
funds for this purpose. The scriptures singled out the vaishyas as the principal bankers. The earliest form of 
Indian Bill of Exchange was called “Hundi”. Exports and import were performed through barter system. 
Kautilya’s Arthasastra mentions about a currency known as ‘panas’ and even indicates of fines being paid to 
courts through ‘panas’. E. B. Havell in his work: ‘The History of Arya’s Rule in India’ mentioned that 
Muhammad Tughlaq issued copper coin as counters and made them pass at the value of gold and silver by 
an imperial decree. The people paid their tribute in copper instead of gold and they used the same coin to 
purchase all the necessaries and luxuries they desired. However, the Sultan’s tokens were not accepted in 
counties where his decree was not accepted. Soon the whole of external trade of Hindustan come to a 
standstill. When as last, the copper tank as had become more worthless than gold, the Sultan in a rage 
repealed his edict and proclaimed that the treasury would exchange gold coin for his copper ones. As a 
result of this, scores of people from various quarters who possessed thousands of these copper coins bought 
them to the treasury and exchanged with gold tankas. The origin of the word "rupee" is found in the Sanskrit 
rūpya" shaped, stamped, impressed coin" and also from the Sanskrit word "rupa" meaning silver. The 
standardization of currency unit as Rupee is largely done by Sher Shah in 1542.  

The English traders who came to India in 17th century could make little use of the then indigenous bankers, 
because of language and difference in trade practices. To meet the requirement, the English Agency Houses 
in Calcutta and Bombay started banking business, besides their regular commercial business. The Europeans 
with an aptitude of commercial pursuit resigned from civil and military services and started these agency 
houses. A type of business organization recognized as managing agency took shape during the period from 
1834 to 1847. The primary business of these agency houses was trade. They branched out into banking to 
facilitate the financial transactions of their main business. The English agency houses, that served the East 
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India Company as bankers, had no capital of their own and were fully dependent on deposits. They financed 
movements of crops, issued paper money and established joint stock banks.  

The first banks, The General Bank of India, set up in 1786 and The Bank of Hindustan, in 1790, are now 
defunct. State Bank of India, established as Bank of Calcutta in June 1806, is the oldest bank in existence at 
present. This was one of the three presidency banks set up under the charters from the British East India 
Company, along with The Bank of Bombay and the Bank of Madras. The three presidency banks were 
merged to form the Imperial Bank of India in the year 1921. Union Bank was established in the year 1839 in 
Calcutta by Indian merchants, but it failed in the year 1848. The Allahabad Bank, set up in 1865, is the 
oldest Joint Stock bank in India as on date. Some foreign banks too started their operation in India. In 1860, 
the Comptoired' Escompte de Paris opened a branch in Calcutta and another in Bombay in the year 1862, 
followed by branches in Madras and Pondicherry. HSBC also established itself in Bengal in the year 1869. 
The next was Punjab National Bank, which was established in Lahore in the year 1895. The exchange 
banks, largely owned by Europeans, focused on funding foreign trade. Indian joint stock banks were mostly 
undercapitalized and lacked the expertise to compete with the presidency and exchange banks. 

4.2 The Swadeshi Movement 
The period between 1906 and 1911, witnessed the establishment of banks inspired by the Swadeshi 
movement. A number of banks such as Bank of India, Bank of Baroda, Canara Bank, Corporation Bank, 
Central Bank of India and Indian Bank were established by local businessmen and political leaders to serve 
the local community. “Canara Bank Hindu Permanent Fund” was founded in the year 1906 by Ammembal 
Subbarao Pai. In 1911, Sir Sorabji Pochkhanawala established Central Bank of India, which was the first 
commercial Indian bank completely owned and managed by Indians. The fervour of Swadeshi movement 
lead to the establishment of many private banks in Dakshina Kannadaand Udupi district also known as 
South Canara (South Kanara) district. Four nationalized banks had their origin in this district along with a 
leading private sector bank. Hence, the undivided Dakshina Kannada district is popularly known as “Cradle 
of Indian Banking". 

4.3 Development after Freedom 
The banking sector also witnessed the benefits as Government took major steps to reform Indian Banking 
Sector after independence.  

 First major step was the nationalization of the Reserve Bank of India in 1949. 

 Enactment of Banking Regulation Act in the year 1949 

 Reserve Bank of India Scheduled Banks' Regulations 1951 

 Nationalization of Imperial Bank of India in 1955, with focus to extend banking facilities in rural and 
semi-urban areas 

 Nationalization of associate banks of SBI in 1959 

Apart from the above, many more banking initiatives were taken by GOI to cater to the needs of different 
segments of the economy. With the objective of creating a development financial institution to provide 
medium and long-term project financing, the Industrial Credit and Investment Corporation of India Limited 
(ICICI) was incorporated at the initiative of the World Bank, the Government of India and representatives of 
Indian industry. 

4.4 Nationalization of Banks 
Nationalization of banks in India was an important phenomenon. Despite the provisions, control and 
regulations of Reserve Bank of India, most of the banks were still under the ownership of private players, 
except the State Bank of India. By the 1960s, the Indian banking industry had emerged as an important 
player in facilitating the development of Indian economy. Also, it had emerged as one of the large employer. 
In the annual conference of the All India Congress, the then Prime Minister of India Mrs. Indira Gandhi, 
expressed the intention of the Government of India through a paper titled "Stray thoughts on Bank 
Nationalization." The paper was accepted with enthusiasm. Thereafter, the Govt. moved swiftly and issued 
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an ordinance in this regard and with effect from the midnight of July 19, 1969, the 14 largest commercial 
banks were nationalized. Jayaprakash Narayan, a prominent national leader, described the action as a 
"Masterstroke of political sagacity". Within a couple of weeks from the date of issue of ordinance, the 
Parliament passed the Banking Companies (Acquisition and Transfer of Undertaking) Bill, followed by the 
presidential approval on 9 August 1969. In 1980, a second dose of nationalization followed with 6 more 
commercial banks, with the reason for the government to have more control on credit delivery.Post this 
phase of nationalization, the Government of India controlled around 91% of the total banking business in 
India. Currently there are 20 nationalized commercial banksapart from SBI and its associates in operation. 

4.5 Economic Liberalization 
One of the major turning points in this direction was the Economic Liberalization in early 1990s. The 
Government of India headed by Mr. Narasimha Rao opened the economy with several reformist changes, 
famously termed as economic liberalization. The then Finance Minister, Dr. Manmohan Singh, an 
economist of repute, played a pivotal role in implementing these reforms. In terms of asset quality and 
capital adequacy requirements, Indian banks are considered to have relatively clean, strong and transparent 
balance sheets as compared to their counterparts in the region.  

After independence, Government has taken many important steps in regard of IndianBanking Sector 
reforms. In the year 1955, the Imperial Bank of India was nationalized and wasrenamed as "State Bank of 
India". It acted as the principal agent of Reserve Bank and handledbanking transactions acrossall parts of the 
country. SBI was established under State Bank of IndiaAct, 1955. In the year 1960, theseven subsidiary 
banks of SBI were nationalized. On July 19, 1969, with 14 largest Indian commercial banks, a major process 
of nationalization was carried out. In 1980, another six commercial banks were nationalized, taking the 
number of nationalized banks to20. By the year1980 approximately 91% of the banking industry in India 
was under the ownership of government. On the suggestions of Narasimham Committee, the Banking 
Regulation Act was amended in 1993, opening the gates to the new generation private sector banks.The 
following are some of the major steps undertaken by the Government of India to Regulate the Banking 
institutions in India: 
1949: Introduction of Banking Regulation Act. 

1955: Nationalisation of State Bank of India. 

1959: Nationalization of subsidiariesof SBI. 

1961: Extension of Insurance cover to deposits. 

1969: Nationalisation of 14 major commercial Banks. 

1971: Creation of credit guarantee corporation. 

1975: Setting up of regional rural banks. 

1980: Nationalisation of 6 more commercial banks. 

4.6 Liberalisation of Banks 
In the early 1990s, the then government under Mr. P.V. Narasimha Rao, embarked on a policy of 
liberalisation, issuing a small no of banking licenses. These banks popularly referred as New Generation 
tech-savvy banks.Global Trust Bank, (merged with Oriental Bank of Commerce later) along with Axis Bank 
(formerly UTI Bank), ICICI Bank and HDFC Bank were the first set of such banks to start operation. This 
movealong with the rapid growth of economyrevolutionized the banking sector.The relaxation in the norms 
of FDI in banking sector provided further fillip to the banking industry in India. The new policy shook the 
banking sector in India completely. Bankers were used to the 4-6-4 method (Borrow at 4%; Lend at 6%; Go 
home at 4) of functioning. The new wave brought in a change in outlook and methods of working. People 
not just demanded more but also received more from their banks. At present (2014), banking industry in 
India is fairly mature in terms of products and services range and reach - though there are still lots of 
challenges in banking penetration in rural India.  
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4.7 Government policy on banking industry (Source: The federal Reserve Act 1913 andThe Banking 
Act 1933) 
As the banks deal with public money and are an integral part of economic system, the industry is heavily 
regulated. They need to operate within the rules enforced by Federal and State regulatory authorities from 
time to time. The product and service offerings, operational procedures, expansion of facilities etc. should 
address the requirement and serve the public better. Abanker accepts deposits, extends loans and provides 
other services to its customers within the regulatory framework designed primarily to protect the interest of 
public. Some of the major reasonsfor the stiff regulations are as follows:  
• To protect the public savings. 
• To control the money supply and credit to achieve a nation’s broadeconomic goals. 
• To provide equal opportunity and fairness in the public’s access to credit and othervital financial 

services. 
• To promote public confidence in financial system, so that savings are madespeedily and efficiently. 
• To avoid concentration of financial power in the hands of few individuals and institutions. 
• To provide the Government tax revenues, credit control and other financial services. 
• To help sectors of the economy requiring special credit needs e.g. Housing, smallbusiness and 

agricultural loans etc. 
4.8 Laws of Banking Industry 
Banking law is based on a contractual agreement of the relationship between the bank and the customer - 
defined as any entity for which the bank agrees to conduct an account.The law implies rights and obligations 
into this relationship as follows: 
• The bank account balance is the financial position between the bank and the customer; when the account 

is in credit, the bank owes the balance to the customer; when the account is overdrawn, the customer 
owes the balance to the bank. 

• The bank agrees to pay the customer's cheques up to the amount standing to the credit of the customer's 
account, plus any agreed overdraft limit. 

• The bank may not pay from the customer's account without a mandate from the customer, e.g., cheques 
drawn by the customer. 

• The bank agrees to promptly collect the cheques deposited to the customer's account as the customer's 
agent and credits the proceeds to the customer's account. 

• The bank has a right to combine the customer's accounts, since each account is just an aspect of the same 
credit relationship. 

• The bank has a lien on cheques deposited to the customer's account; to the extent that the customer is 
indebted to the bank. 

• The bank must not disclose details of transactions of the customer's account—without the consent of the 
customer or the bank's interests require it or there is a public duty to disclose, or the law demands it. 

• The bank must not close a customer's account without reasonable notice, since cheques may remain 
outstanding in the ordinary course of business for several days. 

These implied contractual terms may be modified by express agreement between the customer and the bank. 
The statutes and regulations in force within a particular jurisdiction may also modify the above terms and/or 
create new rights, obligations orlimitations relevant to the bank-customer relationship. 

4.9 Regulations for Indian banks  
Commercial banks are regulated by RBI and require a special bank license to operate. For the purposes of 
regulation, the definition of the business of banking includes acceptance of deposits, even if they are not 
repayable to the customer's order. Money lending, by itself, is not covered in the definition in general. 
Unlike most other regulated industries, the regulator i.e., central bank is typically also a participant in the 
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market. Central bank also has the control on issuing banknotes. The requirements for the issuance of bank 
license typically include: 
• Minimum capital requirement 

• 'Fit and Proper' requirements for the bank's promoters, directors and/or senior officials 

• Approval of the bank's business plan as being sufficiently prudent and plausible 

4.10 Classification of Banking Industry in India 
Indian banking industry is classified into two categories, organized and unorganized sectors. The Reserve 
Bank of India, scheduled Commercial Banks, Co-operative Banks and Specialized Financial Institutions i.e., 
IFCI, IDBI etc. form the organized sector. The unorganized sector, which is not homogeneous in nature, 
consists of mostly by money lenders and indigenous bankers. A broad view of Indian Banking structure is 
outlined below:  
1. Reserve banks of India – the regulator 

2. Scheduled Commercial Banks - Indian 
a) State Bank of India and its associates  

b) Twenty other nationalized commercial banks 

c) Regional rural banks 

d) Other scheduled commercial banks 

3. Foreign Banks 

4. Non-scheduled commercial banks 

5. Co-operative banks 

4.11 Reserve bank of India 
The Reserve bank of India was established on April 01, 1935, as the central bank of the country, as per the 
provisions of the Reserve bank of India act 1934 with central office at Mumbai. Though originally set up as 
privately owned, the Government of India took over the ownership in the year 1949, with an initial share 
capital of Rs 5 crores divided into fully paid up shares of Rs 100 each. RBI is governed by a central board 
(headed by the governor), who is appointed by the government of India from time to time. The general 
superintendence and governance of the bank is entrusted with central board of directors comprising of 20 
members, the Governor and four deputyGovernors, one Governmental official from the ministry of Finance, 
ten nominated directors by the government representing important elements in the economiclife of the 
country and the four nominated directors by the Central Government to represent the four local boards with 
the headquarters at Mumbai, Kolkata, Chennai and New Delhi. Local Board consists of five members each 
appointed by central government for a term of four years to represent territorial and economic interests and 
the interests of cooperativeand indigenous banks. 

The RBI Act, 1934 provides the statutory guidelines for the functioning of the bank. The broad objectives of 
RBI are: (1) To regulate the issuance of banknotes (2) To maintain reserves to secure monetary stability (3) 
To operate the credit and currency system of the country. Basic functions of RBI as a central bank of India 
are briefly explained below: 

Bank of Issue: The RBI formulates, implements, and monitors the monitory policy. Its main objective is to 
maintain price stability and ensure adequate credit flow to productive sectors.  

Regulator-Supervisor of the financial system: RBI prescribes broad parameters of banking operations 
within which the banking and financial system functions in the country. Its main objective is to protect 
depositor’s interest, uphold public confidence in the system and deliver cost effective banking services to 
the public. 
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Manager of exchange control: It manages the foreign exchange, according to the foreign exchange 
management act, 1999. Its main objective is to facilitate external trade payments, development and maintain 
foreign exchange market in India. 

Issuer of currency: It issues currencies, exchanges and destroys the currencies and coins not fit for 
circulation. Its main objective is to maintain the supplies of currency notes and coins and in good quality. 

Developmental role: The RBI performs the wide range of promotional functions tosupport national 
objectives such as contests, coupons maintaining good public relationsand many more. 

Related functions: There are also some of the related functions to the above mentionedmain functions. 
They are such as banker to the government, banker to banks etc. 
• RBI acts as banker and merchant banker to central and state governments  
• As Banker to banks, it maintains banking accounts of all scheduled banks. 
Controller of Credit: RBI performs the following tasks as the controller of credit: 
• It holds the cash reserves of all the scheduled banks. 
• It controls the credit operations of banks through quantitative and qualitative measures. 
• It regulates the proliferation and operation of banking system through the system of licensing, regular                                      

inspection and calling for information for verification. 
• It acts as the lender of the last resort by extending rediscount facilities to scheduled banks. 
Supervisory Functions: In addition to its traditional central banking functions, the Reserve Bank also 
performs certain non-monetary functions of the nature of supervision and promotion of sound banking 
practice in India. The Reserve Bank Act 1934 and the banking regulation act 1949 have entrusted the RBI 
with powers of supervision and control over commercial and co-operative banks, starting from issue of 
license for branch expansion, liquidity of their assets, management and operational guidelines, mergers and 
amalgamations, reconstruction and liquidation. The RBI is authorized to carry out periodical inspections and 
call for necessary information whenever it requires. The supervisory functions of the RBI have helped to 
grow the banking industry on sound principle and improve their operational efficiency. Promotional 
Functions: The role of Reserve bank has steadily widened with the growth of economy. The bank also 
performs a range of developmental and promotional activities, which, at one time, were regarded as outside 
the scope of central banking. The Reserve bank is also involved in promoting banking habit, extending the 
reach of banking facilities to rural geographies and establishing new specialized financial agencies. 

4.12 Indian Scheduled Commercial Banks 
The commercial banking structure in India comprises of scheduled commercial banks, and unscheduled 
banks. 

Scheduled Banks: Scheduled Banks in India are the banks which are included in the second schedule of 
RBI act 1934. Only those banks satisfying the criteria laid down vide section 42(6a) of RBI Act are included 
in the schedule. “Scheduled banks” in India means “the State Bank of India constituted under the StateBank 
of India Act, 1955 (23 of 1955), a subsidiary bank as defined in the State Bank ofIndia (subsidiary banks) 
Act, 1959 (38 of 1959), a corresponding new bank constituted under section 3 of the Banking companies 
(Acquisition and Transfer of Undertakings)Act, 1980 (40 of 1980) or any other bank being a bank included 
in the Second Schedule to the Reserve bank of India Act, 1934 (2 of 1934), but does not include a co-
operativebank”. All public sector, private sector and foreign banks are covered under the umbrella of 
scheduled commercial banks. 

Regional Rural Bank: The government of India set up Regional Rural Banks (RRBs) on October 2, 1975 
[10] to provide credit facility to the weaker sections in rural areas, particularly small entrepreneurs, the small 
and marginal farmers and agricultural labourers. On October 2, 1975, five RRBs were set up sponsored by 
State Bank of India, Punjab National Bank, Syndicate Bank, United Bank of India and United Commercial 
Bank with an initial authorized capital of Rs. 1 Crore, which was raised to Rs. 5 Crores later on. They enjoy 
several concessions enjoyed from RBI and NABARD like refinancing facility, lower interest rates on loans 
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availed from sponsoring banks, lower statutory liquidity ratio, lower cash reserve ratio etc. The RRBs are 
put under the control of NABARD. NABARD is responsible to define policies, oversee their operations and 
performance, to provide refinance facilities and address their problems. 

Unscheduled Banks: “Unscheduled Bank in India” means a banking company as definedin clause (c) of 
section 5 of the Banking Regulation Act, 1949 (10 of 1949), which is nota scheduled bank”. 

4.13 NABARD 
NABARD is an apex development bank authorized to promote and develop agriculture, small industries, 
cottage and village industries, handicrafts and other rural crafts. It is also mandated to support other allied 
economic activities in rural sectors, promote integrated and sustainable rural development. In discharging its 
role as a facilitator for rural prosperity, NABARD is entrusted with: 
1. Provides refinance facility to credit institutions in rural areas 

2. Promoting developmental institutions and 

3. Monitor, evaluate and inspect the client banks 

Besides these fundamental roles, NABARD also: 
•  Acts as a coordinator for rural credit institutions 

• To help sectors of the economy that have special credit needs like Housing, small business and 
agricultural                          loans etc. 

4.14 Services provided by banking organizations  
Banking Regulation Act in India, 1949 defines banking as “Accepting” for the purpose oflending or 
investment of deposits of money from the public, repayable on demand and withdraw able by cheques, 
drafts, orders etc. as per the above definition a bank essentiallyperforms the following functions: 
•  Acceptance of Deposits or savings from public through bank account, fixed deposits etc.  

•  Extends credit facility to public and business houses  

•  Provides Payment services  

•  Custodial services: A bank also provides safe custody facility through lockers  

•  Banks act on behalf of the Govt. to accept its tax and non-tax receipt. Most of the government 
disbursements       like pension payments and tax refunds also take placethrough banks. 

There are several types of banks, which differ in the number of services they provide andthe clientele 
(Customers) they serve. Although some of the differences between thesetypes of banks have lessened as 
they have begun to expand the range of products andservices they offer, there are still key distinguishing 
traits. These banks are as follows: 

Commercial banks, which dominate the banking industry, offer a host of products and services to 
individuals, businesses, and governments.  

Global banks, in addition to the general banking services, are involved in trading foreign currencies and 
international lending  

Regional banks limit their banking services to local needs of a region or geography. Banks have become 
more oriented towards marketing and sales. As a result, there is a need for the employees to know about all 
the verities of products and services offered by banks. 

Community banks are local banks offering more personal attention to individuals and small businesses 
within the community. 

Savings banks and savings and loan associations, usually called as thrift institutions, are the second 
largest group of depository institutions. They were initially founded as community-based institutions to 
finance mortgages for the members of the association. Credit unions are another kind of depository 
institution. Most credit unions are formed by people with a common bond, such as workers of the same 
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company or members of the same labour union or church. Members of the union pool their savings and they 
may borrow from the credit union, based on their requirement, mostly at a lower interest rate than that 
demanded by other financial institutions. 

The money, banks lend, comes primarily from deposits in fixed deposits, certificate of deposits, checking 
and savings accounts, money market investments etc. These deposits earn interest for their owners, and 
accounts that offer checking, provide owners with an easy method for making payments safely without 
using cash. Deposits in many banks are mostly insured by the Federal Deposit Insurance Corporation, which 
guarantees the depositors money back, up to a stated limit, if a bank fails. 

4.15 Conclusion  
Banks have come a long way from the temples of the ancient world, but their basic business practices have 
not changed. Banks issue credit to people who need it, but demand interest on top of the repayment of the 
loan. Although history has altered the fine points of the business model, a bank's purpose is to make loans 
and protect depositors' money. Even if the future takes banks completely off your street corner and onto the 
internet, or has you shopping for loans across the globe, the banks will still exist to perform this primary 
function.The Indian Banks have managed to grow with resilience during the post reform era. Indian banking 
industry has to face challenges like financial inclusion, deregulation of interest rates on saving deposits, 
slow industrial growth, management of asset quality, increased stress on some sectors, transition to the 
International Financial Reporting System, implementation of Basel II & so on.  
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5.0 Introduction 
Global growth continued to remain sluggish till the financial year 2012-13. Adverse international economic 
developments combined with the loss of growth momentum in the domestic economy posed challenges to 
the banking sector in India during 2012-13. There was a rise in asset impairment coupled with a dip in 
profitability. Macro stress tests indicate that if the current macroeconomic conditions persist, the credit 
quality of commercial banks could deteriorate further. However, overall the comfortable capital base still 
lends resilience to the Indian banking sector. While the global banking developments have a perspective on 
some of the factors that are likely to shape the banking environment in the period ahead along with strategic 
policy responses and the way forward for the banks are outlined here. The economic and financial 
environment in which the Indian banking system is operating is evolving continuously. Developments in 
global banking are likely to be conditioned by proposed regulatory changes aimed at ring-fencing 
commercial banking activities. The Financial Sector Legislative Reforms Commission (FSLRC) has 
suggested a number of changes in the landscape of the financial sector. The Reserve Bank has also placed in 
public domain a Discussion Paper on “Banking Structure in India- the Way Forward” which suggests far 
reaching changes in the banking structure so that it better serves the growing needs of the economy.  

According to world economic outlook, IMF and Thomson Reuters data stream, the global economy grew at 
a subdued pace in 2012 indicating that the recovery from the impact of the global financial crisis has not 
fully set in. Global growth moderated to 3.2 per cent in 2012 compared to 3.9 per cent achieved in 2011. 
Forecasts for 2013 suggested the continuation of sluggish global growth. The IMF’s World Economic 
Outlook (WEO) had projected that global growth would further decline to 2.9 per cent in 2013. This 
subdued global projection was driven to a large extent by slower growth in several key emerging market 
economies, as well as a tepid recovery in the euro area1. Against this global macroeconomic setting, 
globally, banks continued their efforts for repairing their balance sheets and improving their capital ratios, 
albeit at an uneven pace across countries. The funding costs of the global banking system in the second half 
of 2012 and in 2013 had witnessed improvements on the back of significant quantitative easing measures by 
central banks in advanced economies. Implementing regulatory reforms at the global level will require 
banks to further improve their asset quality. It would be imperative at least for some too-big-to-fail banks to 
rationalise their business mix as regulations may require them to ring-fence their core commercial banking 
services from investment activities. Growth in global credit was multi-paced. Return on assets (RoA) 
improved for banks in the US and in some emerging market and developing economies (EMDEs), but 
declined in European countries. An analysis of banking trends in select regions and countries showed an 
improvement in the financial position of the banks in the US, whereas banks in the euro zone continued to 
reflect a weak financial position. Banks in the UK improved their capital ratios but their exposure to the 
euro area remains a concern. An analysis of the performance of the top- 100 global banks shows that the 
share of emerging economies in global banking continued to rise, with one bank from China (Industrial and 
Commercial Bank of China) registering the top rank in global banking ratings. On the global policy reforms 
front, there was some progress in rule framework for Basel III, systemically important financial institutions 
(SIFIs) and derivative market infrastructures. 

There are some related studies reviewed and a brief note is produced for conceptual supports. Ballabh 
(2001) analysed challenges in the post-banking sector reforms. With globalization and changes in 
technology, financial markets are now closely integrated world over. For their survival, banks should adopt 
to new strategies in sync with the changing environment.  Kumar (2006) studied the bank nationalization in 
India marked a paradigm shift in the focus on banking as it was intended to shift the focus from class 
banking to mass banking. Internationally also efforts are being made to study causes of financial inclusion 
and designing strategies to ensure financial inclusion of the poor disadvantaged. The banks also need to 
redesign their business strategies to incorporate specific plans to promote financial inclusion of low income 
group treating it both a business opportunity as well as a corporate social responsibilities. Financial 
inclusion can emerge as commercial profitable business. Laxman, Deen and Badiger (2008) examined that 
banking industry is undergoing a paradigm shift in scope, content, structure, functions and governance. The 
information and communication technology revolution is radically and perceptibly changing the operational 
environment of banks. Madhavankutty (2007) concluded that the banking system in India has attained 
enough maturity to address prudential management practices comprehensively, which is an integral part of 
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policy making. Banking in India is poised to enter another phase of reforms once the door opens further to 
foreign players in 2009. This would require further improvement in technology management, human 
resource management and the ability to foresee rapid changes in the financial landscape and adopt it 
quickly. At present, there is a huge gap between the earnings of the top managements of state owned banks 
and that of private and foreign banks. There is a need for the banks lay down sound internal risk 
management policies to monitor and adhere to the capital adequacy and prudential norm. Nair (2006) 
discussed the future challenges of technology in banking. The author also pointed out how IT possesses a 
bright future for rural banking, but is neglected as it is traditionally considered unviable in the rural segment. 
A successful bank has to be nimble and agile enough to respond to the new market paradigm and effectively 
control risks. Innovation is the key to extend the banking services to the untapped vast potential at the 
bottom of the pyramid. 
Singh (2003) analysed profitability management of banks under the deregulated environment with some 
financial parameters of the major four bank groups i.e. public sector banks, old private sector banks, new 
private sector banks and foreign banks, profitability has declined in the deregulated environment. He 
emphasized to make the banking sector competitive in the deregulated environment. They should prefer 
non-interest income sources. Singla (2008) examined how financial management plays a crucial role 
industrialists growth of banking. It is concerned with examining the profitability position of the selected 
sixteen banks of banker index for a period of six years (2001-06). The study revealed that the profitability 
position was reasonable during the period of study when compared with the previous years. Strong capital 
position and balance sheet place. Banks are in a better position to deal with and absorb the economic 
constant over a period of time. Shroff (2007) gave a summary of how Indian banking system has evolved 
over the years. The paper discussed some issues face by these systems. The author has also given examples 
of comparable banking systems of other countries and the lessons learnt. The application of technology and 
product innovations is bringing about structural changes in the Indian banking system. Subbaroo (2007) 
concluded that the Indian banking system has undergone transformation from domestic banking to 
international banking. However, the system requires a combination of latest technologies, well regulated risk 
and credit appraisal system, treasury management system, product diversification, internal control, external 
regulations and professional management as well as skilled human resource to achieve the heights of the 
international excellence to play its role critically in meeting the global challenges. Uppal and Kaur (2007) 
analysed of the efficiency of all the bank groups in the post banking sector reforms era. Time period of study 
is related to second post banking sector reforms (1999-2000 to 2004-05). The paper concluded that the 
efficiency of all the bank groups has increased in the second post banking sector reforms period but new 
generation private sector banks and foreign banks benefitted the most.  
5.1 Structure of Indian Banking System 
The Reserve Bank of India, the country’s central bank, started operation on April 01, 1935. It was 
established with the objective to ensure monetary stability and operate the currency and credit system of the 
country. In India, the banks are segregated into different categories. Each category has its own advantages, 
own dedicated target markets, so also some operational limitations. The commercial banking structure in 
India consists of Scheduled commercial and Unscheduled Banks. Scheduled commercial Banks are those 
banks which are included in the Second Schedule of Reserve Bank of India (RBI) Act, 1934. For the 
purpose of better assessment of performance and monitoring, banks are categorised as public sector banks, 
old private sector banks, new private sector banks and foreign banks. 
5.2 Business Division 
(1) Retail banking – Deals with retail customers. Extends loans (Auto loan, Housing Loan, Education Loan 

and other personal loans) to Individuals or small businesses.  
(2) Wholesale banking – Deals with corporate customers. Extends loans (Working Capital loans, Project 

finance, Term loans, Lease Finance) to mid and large corporate. 
(3) Treasury Operations – Investments in Govt. securities, Equity market, Derivatives and Commodities, 

Trading and Forex operations to mid and large corporate. 
(4) Other Banking and Financial services Businesses – Merchant Banking operations, Lease and Hire 

purchase, Syndication services etc. 
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5.3 SWOT Analysis 

 
5.4 Porter’s Five Forces Model  
Banking is mainly a customer centric business. Better quality of services to customers is crucial for the 
growth and stability of any bank. A wider distribution network and easy access to financial services helps 
both the consumers and the producers to improve their welfare and productivity. Such access is especially 
important for the poor as it provides them opportunities to build savings, make investments, avail credit, and 
more importantly, insure themselves against income shocks and emergencies. To survive in an increasingly 
competitive business environment, banks need to come up with innovative services and facilities like 
Internet banking, mobile banking etc. With the onset of internet and mobile banking technologies, the 
industry finds itself at the threshold of a major technological leap.  

 
Buyer Power - Higher bargaining power of customer’s pushes banks to render uniform services to all the 
clients. These days, almost all banks are making the requisite information easily available through Internet, 
Mobile banking to the clients.  

Supplier Power- Low bargaining power of supplier’s on account of RBI’s regulatory and compliance 
policies. Banks have to meet numerous regulatory standards mandated by RBI. 

Competitive Rivalry- Higher level of competition on account of a good number of prominent public, 
private, foreign banks along with cooperative banks  
Availability of Substitutes – Increasing level of competition from substitutes like NBFC’s, Mutual funds 
industry, Government securities and T-bills market 

Threat of New Entrants - Lower level of threat from new entrants on account of strict banking regulations 
and licensing policies.  

5.5 Analysis of Trends in Indian Banking Sector 
The present study has taken an attempt to analyse major trends of both public sector and private sector banks 
of India with respect to Total Income, Total Asset, Total Liabilities, ROA, Total Reserves, Total deposits, 
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Total borrowings and current Liabilities & provisions. The study has considered the 18 year performances of 
all the banks from 1995 to 2012. The entire study period is divided into three sub windows, one from 1995 
to 2000, then 2000 to 2005 and lastly 2005 to 2012. Compound Annual Growth Rate (CAGR) has been 
calculated and presented in the tables and graphs that are placed in the last part of the chapter. Compound 
annual growth rate (CAGR) is a geometric progression ratio that provides a constant rate of return over the 
time period. It is often used to describe some elements of business, for example revenue, units delivered, 
registered users, etc. CAGR dampens the effect of volatility of periodic returns that can render arithmetic 
means irrelevant. It is particularly useful to compare growth rates from different data sets such as revenue 
growth of companies within the industry. The compound annual growth rate is calculated by taking the nth 
root of the total percentage growth rate, where ‘n’ is the number of years in the period under consideration. 
CAGR isn't the actual return in reality. It's an imaginary number that describes the rate at which an 
investment would have grown if it grew at a steady rate. One can think of CAGR as a way to smooth out the 
returns. 

Growth Rates (CAGR) of Total Income of Public Sector Banks 
It has been found from the table-5.1, all most all the public sector banks has shown lower growth in their 
total income during 2000 to 2005. In the overall trend all the public sector banks have shown an increasing 
trend in total income. Out of them, Allahabad Banks, Bank of Baroda, Bank of India, Canara Bank, Central 
bank of India, Dena bank, IDBI, Indian Bank, Indian Overseas Bank, Punjab National Bank, Punjab and 
Sind Bank, Syndicate Bank, UCO bank, United bank of India, Union Bank of India, Vijaya bank and SBI 
and associates have shown substantial growth in their total income. Rest of the public sector banks like 
United Bank of India, Oriental Bank of Commerce, Corporation Bank, Bank of Maharashtra and Andhra 
bank could not able to perform well in their total income over last 18 years. 

Growth Rates (CAGR) of Total Assets of Public Sector Banks 
The growth history of Total Assets of all the public sector banks are presented in Table-5.2 and 
subsequently demonstrated by graphs. It is quite interesting to see that some banks those total income was 
quite low during 2000-2005 are able to increase their total assets at the same period, and many of the banks 
have failed to perform better during 2005 – 2012.  Banks like, Allahabad Banks, Bank of Baroda, Bank of 
India, Canara Bank, Central bank of India, Dena bank, IDBI, Indian Bank, Indian Overseas Bank, Punjab 
National Bank, Punjab and Sind Bank, Syndicate Bank, UCO bank, United bank of India, Union Bank of 
India, and Vijaya bank have increased their total asset over the study period. These are the banks that also 
increased their total Income during this period. But surprisingly, SBI and associated has fail to increase the 
assets in spite of a better performance in generating income. Banks like, Corporation Bank, Bank of 
Maharashtra and Andhra bank and shown a negative trend in building their total assets. In over all the total 
asset of all the public sector banks have increased over the study period.  

Growth Rates (CAGR) of Total Liability of Public Sector Banks 
The growth story of total liability of public sector banks during of the studied period is presented in table 5.3 
and through subsequent graphs. In line with the findings from total income and total assets, it is also clear 
that banks like, Allahabad Banks, Bank of Baroda, Bank of India, Canara Bank, Central bank of India, Dena 
bank, IDBI, Indian Bank, Indian Overseas Bank, Punjab and Sind Bank, Punjab National Bank, Syndicate 
Bank, UCO bank, Union Bank of India, United bank of India, and Vijaya bank have increased their total 
liability over the study period. Taking all the public sector banks together, the trend of liability is also 
positive with an increasing trend. Banks like, Andhra bank, Bank of Maharashtra, Corporation Bank and 
Oriental bank of Commerce has shown a negative trend or zero growth in building their total liability. We 
can find certain pattern of these low performed public sector banks. There is a relatively negative trend total 
income, total asset and total liability. Hence the efficiency of these banks is at question and needs optimum 
priority from the management towards the smooth operation of these banks. 

Growth Rates (CAGR) of Total Income of Private Sector Banks 
Like Public sector banks, the growth rate of Total Income of Private sector banks are also explained through 
table 5.4 and graphs followed by it.  Comparing the total growth rate of income between public sector and 
private sector, it is pretty clear that the growth rate of income in private sector banks is quite more than 
public sector banks. The common pattern between these two groups is such that the rate of growth during 
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the period 200 – 2005 is also less in case of private sector banks.  Banks like ICICI and Kotak Mahindra 
have substantially performed better in generating total income during this period. Development Credit Bank 
has even generated a negative income. Kotak Mahindra bank has also generated negative income during 
1995 – 2000. Taking a glance of the overall trend, Axis bank, Development Credit bank, HDFC bank, ICICI 
bank, Indusind bank, Karnataka bank and Nainital bank have experienced a negative trend in total income 
over the period. At the same time banks like Catholic Syrian Bank, City Union bank, Dhanalaxmi bank, 
Federal bank, ING Vysya Bank , Karur Vysya Bank, Kotak Mahindra Bank, Lakshmi Vilas Bank, South 
Indian Bank and Tamilnad Mercantile Bank have experienced positive trend in income growth. 

Growth Rates (CAGR) of Total Asset of Private Sector Banks 
Growth rate of total asset is presented in table 5.5. Axis, Catholic Syrian, Development Credit, HDFC, 
ICICI, Indusind, Karnataka and Nainital Banks have experienced a negative trend in the growth of total 
asset. Similarly, City Union, Dhanalaxmi, Federal, ING Vysya, Karur Vysya, Kotak Mahindra, South Indian 
and Tamilnad Mercantile banks have shown a positive trend in the growth of Total asset. 

Growth Rates (CAGR) of Total Liability of Private Sector Banks 
Growth rate of total liability of private sector banks are presented in table 5.6. Some consistency in the 
trends between total assets and liabilities can be established from the estimated results of the table. Axis, 
Catholic Syrian, Dhanalaxmi, Federal, ING Vysya, Karur Vysya, Kotak Mahindraand Tamilnad Mercantile 
banks have experienced a positive trend in the growth of total liability. Similarly, Catholic Syrian bank, 
Development Credit bank, ICICI bank, HDFC bank, Indusind bank, and Nainital bank have shown a 
negative trend in the growth of Total liability. In over all, the total liability of the private sector banks is 
reduced over the period of time. The liability of Kotak Mahindra Bank is negative during 1995 – 2000. 

Trends in Return on Assets (ROA) 
The trend in ROA of both Public sector and private sector banks are presented in table 5.7 and 5.8 
respectively.   Mostly there exists a down ward trend in the ROA of all the banks of both the sectors. 
Eventually, if we analyse the individual trends of all the banks in the graphs and as well as the tables, we 
can notice that the ROA is mostly on a downward trend during 2000 to 2005 and 2006 and after that it has 
recovered. This is an approximation for all the banks. Case by case, for some banks the lean period is as 
narrow as 2003 to 2005. The same can also be noticed from the performances of total income, asset and 
liability. Hence it seems to be the impact of systematic factors of the economy that is influencing the 
banking sector. But mostly after 2005, there is an increasing trend in ROA mostly for all the banks. The 
ROA trend of Nainital Bank, Tamilnad Mercantile bank and Yes bank is quite interesting to note. In such 
case, we need to clearly verify the financial statement and balance sheet of these banks during these periods 
to track the actual financial dynamics. 

We have also presented some statistics of total reserves, deposit borrowings and current liabilities and 
provisions for all the public sector and private sector banks in table 5.9 and 5.10. Surprisingly the total 
reserves of some of the public sector banks are appearing negative while for all the private sector banks it is 
positive. Oriental Bank of Commerce is experiencing negative reserves even during recent period. Union 
bank of India has the highest (40.08%) amount of reserve growth during the period 2005 – 2012 among all 
the public sector banks. Total reserves have grown up to 12.93% on an average among public sector banks 
during 2005 – 2012 where as in case of private sector banks it is 14.99%. Similarly, the total deposits has 
grown as 16.10%, 12.96%, and 21.23 % during 1995-2000, 2000 – 2005 and 2005-2012 respectively in 
public sector banks, whereas private sector banks has experience a growth rate of 27.51%, 16.57% and 
23.22% respectively. Moving to total borrowings, all the public sector banks have under gone a growth rate 
of 0.14%, -11.91% and 27.09% during the three sample windows. At the same time private sector banks 
have experienced a growth rate of 17.23%, 6.89% and 33.64% respectively. Coming to the growth rate of 
total liabilities and provisions, it is 11.55%, 8.87% and 12.83 % for public sector banks and 21.09%, 16.71% 
and 19.68% for private sector banks. Hence we can conclude that, so far as major trends are concerned, 
some private sector banks are also doing quite better in compare to some public sector banks. 
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5.6 Conclusion 
The present study has under taken a trend analysis of Indian banking sector taking into consideration of 
major banking indicators. The entire time period 1995 to 2012 is divided into three sub period like 1995-
2000, 2000-2005 and 2005 to 2012. Compound Annual Growth Rate has been calculated for the three 
windows for all the public sector and private sector banks separately. It has been commonly noticed that 
total income and total assets has experienced a lower growth rate during the period 2000-2005 for most of 
the banks. Even some of the banks have also figured negative growth rate in total assets and liabilities 
during the same period. ROA, one of the most powerful financial indicators has experienced an overall 
negative trend. Most of the banks have experienced slower growth rate of ROA during 2000 to 2005 and 
later on ROA has started increasing slowly. Similarly, an overall review of total reserves, deposits, 
borrowings and liabilities & provision for all the banks are quite interesting. Private sector banks have 
relatively higher growth rate than public sector banks in total. 

Table 5.1: Growth Rates (CAGR) of Total Income of Public Sector Banks 
Values in % 

Public Sector Banks 1995-2000 2000 - 2005 2005 2012 
Allahabad Bank 13.21 13.82 23.80 
Andhra Bank 22.73 8.57 23.77 
Bank Of Baroda 10.05 6.04 23.90 
Bank Of India 13.29 5.86 24.04 
Bank Of Maharashtra 18.76 7.72 20.90 
Canara Bank 13.94 9.25 20.55 
Central Bank Of India 14.37 5.56 21.07 
Corporation Bank 22.02 8.83 26.97 
Dena Bank 15.46 3.33 23.08 
I D B I Bank Ltd. 8.87 2.09 18.36 
Indian Bank 7.35 10.45 21.15 
Indian Overseas Bank 12.16 10.65 23.67 
Oriental Bank Of Commerce 22.20 9.11 22.34 
Punjab & Sind Bank 14.10 0.61 27.11 
Punjab National Bank 13.86 11.38 22.28 
Syndicate Bank 15.53 8.48 21.61 
UCO Bank 13.83 13.28 20.57 
Union Bank Of India 13.24 10.57 22.53 
United Bank Of India 17.56 6.31 20.19 
Vijaya Bank 15.66 12.09 20.25 
SBI & Associates 14.85 8.41 18.44 
All Public Sector Banks 13.96 8.18 20.98 

Source: Estimated figures; Data source: Prowess, the CMIE Database 
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Table 5.2: Growth Rates (CAGR) of Total Assets of Public Sector Banks 
 

Source: Estimated figures; Data source: Prowess, the CMIE Database 

Values in % 
  1995-2000 2000 - 2005 2005 - 2012 
Allahabad Bank 13.18 20.18 20.54 
Andhra Bank 24.74 14.81 20.07 
Bank Of Baroda 12.96 12.36 25.21 
Bank Of India 12.64 13.36 22.04 
Bank Of Maharashtra 21.21 10.40 20.78 
Canara Bank 16.38 14.88 17.57 
Central Bank Of India 16.24 10.02 19.96 
Corporation Bank 23.33 15.50 25.04 
Dena Bank 16.47 8.49 23.05 
I D B I Bank Ltd. 10.00 4.30 20.28 
Indian Bank 7.24 15.92 19.19 
Indian Overseas Bank 12.26 14.43 22.40 
Oriental Bank Of Commerce 20.80 16.83 19.16 
Punjab & Sind Bank 14.80 7.28 22.87 
Punjab National Bank 15.07 18.01 18.57 
Syndicate Bank 14.24 16.68 19.70 
UCO Bank 12.67 19.33 18.17 
Union Bank Of India 13.70 18.00 19.63 
United Bank Of India 16.16 10.56 19.34 
Vijaya Bank 15.58 17.21 19.69 
SBI & Associates 17.74 11.15 17.85 
All Public Sector Banks 15.50 12.93 19.70 
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Table 5.3: Growth Rates (CAGR) of Total Liability of Public Sector Banks 
 

Source: Estimated figures; Data source: Prowess, the CMIE Database 

 

 

Values in % 

 
1995-2000 2000 - 2005 2005 – 2012 

Allahabad Bank 13.18 20.18 20.54 
Andhra Bank 24.74 14.81 20.07 
Bank Of Baroda 12.96 12.36 25.21 
Bank Of India 12.64 13.36 22.04 
Bank Of Maharashtra 21.21 10.40 20.78 
Canara Bank 16.38 14.88 17.57 
Central Bank Of India 16.24 10.02 19.96 
Corporation Bank 23.33 15.50 25.04 
Dena Bank 16.47 8.49 23.05 
I D B I Bank Ltd. 10.00 4.30 20.28 
Indian Bank 7.24 15.92 19.19 
Indian Overseas Bank 12.26 14.43 22.40 
Oriental Bank Of Commerce 20.80 16.83 19.16 
Punjab & Sind Bank 14.80 7.28 22.87 
Punjab National Bank 15.07 18.01 18.57 
Syndicate Bank 14.24 16.68 19.70 
UCO Bank 12.67 19.33 18.17 
Union Bank Of India 13.70 18.00 19.63 
United Bank Of India 16.16 10.56 19.34 
Vijaya Bank 15.58 17.21 19.69 
SBI & Associates 17.74 11.15 17.85 
All Public Sector Banks 15.50 12.93 19.70 
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Table 5.4: Growth Rates (CAGR) of Total Income of Private Sector Banks 
Values in % 

  1995 - 2000 2000 - 2005 2005 - 2012 
Axis Bank Ltd. 47.62 27.97 37.63 
Catholic Syrian Bank Ltd. 13.83 2.86 15.77 
City Union Bank Ltd. 19.14 11.63 31.06 
Development Credit Bank Ltd. 35.98 -3.92 16.27 
Dhanlaxmi Bank Ltd. 17.31 3.28 29.14 
Federal Bank Ltd. 16.22 9.89 22.36 
H D F C Bank Ltd. 62.13 31.51 33.18 
I C I C I Bank Ltd. 59.92 67.50 14.03 
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I N G Vysya Bank Ltd. 9.39 5.88 21.69 
Indusind Bank Ltd. 30.00 10.85 28.81 
Karnataka Bank Ltd. 23.83 9.95 19.65 
KarurVysya Bank Ltd. 20.00 8.80 29.06 
Kotak Mahindra Bank Ltd. -5.34 34.50 37.23 
Lakshmi Vilas Bank Ltd. 16.88 3.67 26.17 
Nainital Bank Ltd. 19.98 12.01 19.50 
South Indian Bank Ltd. 18.71 6.80 27.93 
Tamilnadu Mercantile Bank Ltd. 14.63 8.10 23.93 
Yes Bank Ltd. NA NA 64.65 
All Private Sector Banks 15.41 24.27 23.68 

Source: Estimated figures; Data source: Prowess, the CMIE Database 
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Table 5.5: Growth Rates (CAGR) of Total Asset of Private Sector Banks 

Values in % 

 
1995 - 2000 2000 - 2005 2005 – 2012 

Axis Bank Ltd. 54.75 35.74 31.61 
Catholic Syrian Bank Ltd. 14.21 9.96 14.04 
City Union Bank Ltd. 20.36 17.64 27.80 
Development Credit Bank Ltd. 34.00 -1.08 17.09 
Dhanlaxmi Bank Ltd. 15.22 10.97 25.30 
Federal Bank Ltd. 15.09 18.60 19.27 
H D F C Bank Ltd. 73.54 36.34 27.38 
I C I C I Bank Ltd. 76.35 66.44 11.42 
I N G Vysya Bank Ltd. 14.14 10.46 18.45 
Indusind Bank Ltd. 35.63 15.35 22.57 
Karnataka Bank Ltd. 23.98 17.51 15.70 
Karur Vysya Bank Ltd. 22.63 16.27 26.52 
Kotak Mahindra Bank Ltd. -5.65 52.80 35.12 
Lakshmi Vilas Bank Ltd. 18.65 13.52 20.03 
Nainital Bank Ltd. 20.95 17.79 16.98 
South Indian Bank Ltd. 20.10 15.73 24.36 
Tamilnad Mercantile Bank Ltd. NA 10.72 21.38 
Yes Bank Ltd. NA NA 57.27 
All Banks 29.12 35.45 20.69 

Source: Estimated figures; Data source: Prowess, the CMIE Database 
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Table 5.6: Growth Rates (CAGR) of Total Liability of Private Sector Banks 
Values in % 

  1995 - 2000 2000 - 2005 2005 - 2012 
Axis Bank Ltd. 54.75 35.74 31.61 
Catholic Syrian Bank Ltd. 14.21 9.96 14.04 
City Union Bank Ltd. 20.36 17.64 27.80 
Development Credit Bank Ltd. 34.00 -1.08 17.09 
Dhanlaxmi Bank Ltd. 15.22 10.97 25.30 
Federal Bank Ltd. 15.09 18.60 19.27 
H D F C Bank Ltd. 73.54 36.34 27.38 
I C I C I Bank Ltd. 76.35 66.44 11.42 
I N G Vysya Bank Ltd. 14.14 10.46 18.45 
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Indusind Bank Ltd. 35.63 15.35 22.57 
Karnataka Bank Ltd. 23.98 17.51 15.70 
KarurVysya Bank Ltd. 22.63 16.27 26.52 
Kotak Mahindra Bank Ltd. -5.65 52.80 35.12 
Lakshmi Vilas Bank Ltd. 18.65 13.52 20.03 
Nainital Bank Ltd. 20.95 17.79 16.98 
South Indian Bank Ltd. 20.10 15.73 24.36 
Tamilnad Mercantile Bank Ltd. NA 10.72 21.38 
Yes Bank Ltd. NA 78.50 57.27 
All Private Sector Banks 29.12 35.45 20.69 

Source: Estimated figures; Data source: Prowess, the CMIE Database 
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Table 5.7 – ROA – Public Sector Banks – Year-wise (Values in %) 

 
Source: Estimated figures; Data source: Prowess, the CMIE Database 

Table 5.8 - ROA – Private Sector Banks – Year-wise (Values in %) 

 
Source: Estimated figures; Data source: Prowess, the CMIE Database 

Trends in ROA of Public Sector Banks 
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Trends in ROA of Private Sector Banks 
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Table 5.9 – Reserves, Deposits Accepted, Borrowings, Current Liabilities & Provisions – Public Sector 

Banks 

 
Source: Estimated figures; Data source: Prowess, the CMIE Database 
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Table 5.10 - Reserves, Deposits Accepted, Borrowings, Current Liabilities & Provisions – Private Sector 
Banks 

 
Source: Estimated figures; Data source: Prowess, the CMIE Database 
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6.0 Introduction  
A special feature of stock volatility is that it is not directly observable. Hence the un-observability of 
volatility makes it difficult to evaluate the forecasting performance of Conditional Heteroscedastic models. 
Though volatility is not observable directly, it has some characteristic featuresthat are seen commonly in 
asset returns. First, the existence of volatility clusters i.e., higher volatility for certain time periods and lower 
for rest of the periods. Secondly, volatility evolves over time in a continuous manner. Thirdly, volatility 
does not diverge infinitely, that means volatility varies within a fixedrange. Statistically, this means 
volatility is often stationary. Fourth, volatility seems to react differently to a largeincrease in price or a 
largedrop in price. These properties play a significant role in the development of volatility models. Some 
volatility models were proposed specifically to capture these characteristics. For example, ARCH and 
GARCH models are used to capture volatility and its persistence over a period of time and EGARCH model 
was developed to capture the asymmetry in volatility induced by big “positive” and “negative” asset returns. 
Dynamic inter-linkages and short term lead-lag relationships between the stock markets is facilitating the 
scope for increasing transmission of information and volatility spill over in the asset return series. As a 
result, the volatility and its persistence in the asset returns is a subject of increasing integration among the 
financial markets. After studying the dynamic inter-linkages between stock markets, the present study has 
taken an attempt to focus on the volatility structure of these stock markets. In this chapter, the ARCH and 
GARCH model has been used which allows the variance to vary across the time and hence explicitly 
account for conditional volatility in the time series data. The present study examines whether the mean 
transmission in one country’s financial market has impact on others in the presence of time-varying variance 
specification. Specifically, the present study first examines the long memory characteristics of the stock 
markets and then uses a multivariate GARCH model to identify the persistence of volatility within a sample 
of equity markets.  

6.1Literature Review 
Karolyi (1995) examined the short-run dynamics of returns and volatility for stocks traded on the New York 
and Toronto stock exchanges. The paper examined the dynamic relationship between the U.S. and Canadian 
daily stock market returns and return volatilities using a bivariate generalized autoregressive conditional 
Heteroscedasticity (GARCH) model. The author  not only analyzed how rapidly stock-return innovations 
originating in the U.S. and Canadian markets transmit to the other markets but also made out how rapidly 
the volatility of these innovations transmitted to other markets by simulating the impulse responses of the 
estimated bivariate GARCH model. These results have important implications for the global pricing of 
securities, for hedging and other trading strategies and for regulatory policies within these two financial 
markets. If that short-run cross-market dependence in the security returns are accepted and volatilities are 
significant, then we need to assess the impact of this international spill over for our understanding of the 
degree of integration or segmentation in the pricing of Canadian and U.S. securities within the global North 
American context.  

Kronerand Victor (1998) introduced a set of robust conditional moment tests to detect misspecification in 
the covariance matrix and introduced a general model which nests the four most popular multivariate 
GARCH models and their natural "asymmetric" extensions. The sample was a total of 1371 weekly 
observations for the period July 1962 to December 1988.The model was applied to study the dynamic 
relationship between returns of large and small firms. Existing multivariate models, which allow the 
covariance matrix to be time varying generally, impose strong restrictions on how the covariance matrix is 
affected by past shocks. The results suggested that negative news about large firms can cause volatility in 
the returns of both small and large firm, whereas news about small firms, whether positive or negative, has 
minimal effect on the covariance matrix. The conditional covariance between the returns of large and small 
firms also tends to increase following negative news about large firms but not on negative news about small 
firms. 

King, Sentana and Wadhwani (1994) empirically tried to account for the time-variation in the covariance 
between stock markets and to assess the extent of capital market integration. They estimated the multivariate 
factor asset pricing model on monthly data for returns on sixteen national stock markets from 1970:1 to 
1988:10. The studied countries are Australia, Austria, Belgium, Canada, Denmark, France, Germany, Italy, 



 

 

94 

Japan, Netherlands, Norway, Spain, Sweden, Switzerland, the United Kingdom and the United States. The 
authors analyzed a factor model for a study of sixteen national stock market returns. The result suggests 
world index as a market factor may be misleading. The authors concluded idiosyncratic risk is priced and 
the 'price of risk' is different across stock markets. Only a small proportion of their covariance can be 
accounted for by ‘observable' economic variables. Correlation changes are driven primarily by movements 
in 'un-observables.'  

Mervyn and Wadhwani (1990) investigated why, in October 1987, almost all stock markets fell together 
despite widely differing economic circumstances. The estimate of the contagion model was based on hourly 
data for London, New York and Tokyo over the period July 1987 to February 1988. The authors examined a 
rational expectations price equilibrium and model contagion between markets as the outcome of rational 
attempts to use imperfect information about the events relevant to equity values. Because investors 
including market-makers have access to different sets of information they can infer valuable information 
from price changes in other markets. The empirical evidence suggests that an increase in volatility leads in 
turn to an increase in the size of the contagion effects. The rise in the correlation between markets just after 
the crash is evidence of this.  

Kristin and Rigobon (2002) examined stock market co-movements. Stock market returns were calculated as 
rolling-average, two-day returns based on each country's aggregate stock market index. They utilized 
average two-day returns as control for the fact that markets in different countries are not open during the 
same hours. They calculated returns based on U.S. dollars as well as local currency, but focused on U.S. 
dollar returns since these were most frequently used in past works on contagion. The authors utilized five 
lags in order to control serial correlation and any within-week variation in trading patterns. Interest rates had 
been used to control for any aggregate shocks and/or monetary policy coordination. It begins with a 
discussion of several conceptual issues related to measuring these movements and how to test for contagion. 
Over the time period under consideration, the unadjusted correlation coefficient is conditional on market 
movements, so that, when stockmarket volatility increasesduring a period of turmoil, standard estimates of 
cross-market correlations will be biased upward. The paper applied these concepts to test for stock market 
contagion during the1987 U.S. stock market crash, the 1994 Mexican peso collapse and the 1997 East Asian 
crises. In each of these cases, tests based on the unadjusted correlation coefficients found evidence of 
contagion in several countries, while tests based on the adjusted coefficients found no contagionvirtually. 
This suggests that high market co-movements were a continuation of strong cross-market linkages. In other 
words, during these three crises there was no-contagion, only interdependence. 

Hamao, Masulis, and Victor (1990) considered the short-term relations among security prices across three 
major stock markets such as Tokyo, London and New York for daily and intraday stock-price activity over 
the three-years i.e., April 1, 1985 to March 31, 1988. They set out to examine the extent to which security 
price changes in one market influence the opening prices in another market to trade and whether changes in 
price volatility in one market are positively related to changes in price volatility in another market. The 
authors examined the transmission mechanisms of the conditional first and second moments in common 
stock prices across international stock markets and allowed for changing conditional variances as well as 
conditional mean returns.  This study documents the existence of price change and price volatility effects 
from one international stock market to the next. They found daily stock returns measured from close-to-open 
and open-to-close to be approximated by a GARCH-M (1, 1) model. For the conditional variance, they 
found spillover effects from the U.S. and the U.K. stock markets to the Japanese market. This effect shows 
an intriguing asymmetry: while the volatility spillover effect on the Japanese market is significant, the 
spillover effects on the other two markets are much weaker. This result is not affected by whether returns 
are converted into a single currency. Unexpected changes in foreign market indices are associated with 
significant spillover effects on the conditional mean of the domestic market for both open-to-close and 
close-to-open returns. While the effect on the open-to-close returns suggests some informational 
inefficiency in these markets, further examination of this evidence indicates that overlapping trading 
between London and New York and the inclusion of stale quotes in the calculation of the Nikkei and S&P 
opening prices are more likely explanations. For the close-to-open returns, this effect on the conditional 
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mean is consistent with international financial integration, while the magnitude of volatility spill over is 
much less. 

Kurzand Motolese (1999) analysed Rational Expectations Equilibria (REE) and their implications to market 
volatility. The paper reviewed four basic problems which have constituted puzzles or anomalies in relation 
to the assumptions of REE:  (i) Why are asset prices much more volatile than their underlying 
fundamentals? (ii) The equity premium puzzle: Why under REE the predicted riskless rate is so high and the 
equity risk premium so low? (iii) Why do asset prices exhibit the "GARCH" behavior without exogenous 
fundamental variables to explain it? (iv) The "Forward Discount Bias" in foreign exchange: Why are interest 
rate differentials poor predictors of future changes in the exchange rates? The common economic 
explanation for these phenomena is the existence of heterogonous agents with diverse but correlated beliefs. 
Given such diversity, some agents are optimistic and some are pessimistic. The authors developed a simple 
model which allows agents to be in these two states of belief but the identity of the optimists and the 
pessimists fluctuates over time since at any date any agent may be in these two states of belief. In this model 
there is a unique parameterization under which the model makes all the above predictions simultaneously. 
That is, although the parameter space of the RBE is large, all parameterizations outside a small 
neighborhood of the parameter space fail significantly to reproduce some subset of variables under 
consideration. Any parameter choice in this small neighborhood requires the optimists to be in the majority 
but the rationality of belief conditions of the RBE requires the pessimists to have a higher intensity level. 
This higher intensity has a decisive effect on the market: it increases the demand for risk less assets, 
decreases the equilibrium risk less rate and increases the equity premium. In simple terms, the large equity 
premium and the lower equilibrium risk less rate are the result of the fact that at any moment of time there 
are agents who hold extreme pessimistic beliefs and they have a relatively stronger impact on the market. 
The relative impact of these two groups of agents who are, at any moment of time, in the two states of belief 
is a direct consequence of the rationality of belief conditions and in that sense it is unique to an RBE. As for 
the correlation among the beliefs of agents, the paper shows that the dynamics of asset prices are strongly 
affected by such correlation. The pattern of correlation which was used in the model can be explained 
intuitively in terms of its effect on the dynamics of prices. The model correlation causes periods of price 
rises (i.e. bull markets) to develop slower than periods of decline (i.e. bear markets) hence the model 
dynamics does not permit prices to shoot directly from the bottom to the top but the opposite is possible and 
takes the form of market crashes. 

Longin and Solnik (2001)studied the conditional correlation structure of international equity returns and 
derived a formal statistical method, based on extreme value theory that provides asymptotic results, but it 
offers the benefit that its asymptotic results hold for a wide range of parametric distributions of returns, not 
only the multivariate normal. An attractive feature of the methodology is that the asymptotic tail distribution 
is characterized by very few parameters regardless of the actual distribution. Under the assumption of 
multivariate normality with constant correlation, as the threshold level increases, the correlation of large 
returns should asymptotically tend to zero. Whereas, for this estimation based on 38 years of monthly data 
for the five largest stock markets, this was not found to be the case, at least for large negative returns. The 
correlation of large negative returnstends to increase with the threshold level, instead of converging to zero 
and rejection of multivariate normality is highly significant statistically. On the other hand, the correlation 
of large positive returns tends to decrease and to converge to zero and the assumption of multivariate 
normality cannot be rejected. The results favour the explanation that correlation increases in bear markets, 
but not in bull markets. 

Koulakiotis, Papasyriopoulos and Molyneux (2006) studied the evidence on the relationship between stock 
price returns and volatility for industrialized countries taking into account two models, the GARCH-M and 
the E-GARCHM. The authors wanted to see the symmetric and asymmetric (bad and good news) impact of 
stock price volatility on the expected returns. The data period in the study consist of time series of weekly 
stock-market indices at the closing of the markets, in terms of local currency between January 1980 to 
October 1997 for the countries of Australia, Canada, France, Italy, Japan, UK, USA, and Germany. The 
authors found that the GARCH-M model has modelling limitations and gives inconclusive results in 
comparison to the EGARCH-M model that provides more accurate results with respect to the relationship 
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between stock price returns and volatility. In general, authors found through the use of two models that the 
relationship between stock price returns and volatility is weak for the specific stock markets of 
industrialized countries. 

Bollerslevand Mikkelsen (1996) in the paper titled “Modelling and pricing long memory in stock market 
volatility” focused on long-memory features in the conditional variance of aggregate U.S. stock market 
volatility. Daily Standard and Poor's 500 composite stock price index has been considered over the period of 
1953 to 1990.  A new class of more flexible fractionally integrated EGARCH models for characterizing the 
long-run dependencies in U.S. stock market volatility was proposed by the authors. Strong evidence was 
uncovered that the conditional variance for the Standard and Poor's 500 composite index is best modelled as 
a mean-reverting fractionally integrated process. The practical importance of this finding was illustrated via 
the simulation of hypothetical prices for long-term options on the index. These findings of long-memory 
components in the volatility processes of asset returns have proved important implications for many 
paradigms in modern financial economics. In addition to the pricing of long-term options, the optimal 
portfolio allocations may become extremely sensitive to the investment horizon if the volatility of the 
returns is long-range dependent.   

Chen et al (2003) tried to examine the hypothesis that both stock returns and volatility are asymmetrical 
functions of past information from the US market. By employing a double-threshold GARCH model to 
investigate six major index-return series, the authors found strong evidence supporting the asymmetrical 
hypothesis of stock returns. Specifically, negative news from the US market will cause a larger decline in a 
national stock return than an equal magnitude of good news. This holds true for the volatility series. The 
variance appears to be more volatile when bad news impacts the market than when good news does. The 
data consist of daily closing values for seven stock indices from January 1, 1985, through November 14, 
2001. The daily stock-return series are generated by taking the logarithmic difference of the daily stock-
index times 100. 

Deniel (1991) studied Conditional Heteroscedasticity in Asset Returns through a class of ARCH models that 
do not suffer from some of the drawbacks of GARCH models. The author’s model has made a contribution 
to this end that the goal is far from accomplished. It remains to develop a multivariate version of exponential 
ARCH and a satisfactory asymptotic theory for the maximum likelihood parameter estimates. The method is 
used to estimate a model of the risk premium on the CRSP Value-Weighted Market Index from 1962 to 
1987. 

From the above review of the earlier studies, the present research has got enough insights about the volatility 
structure of the equity markets. It is found that if the short-run cross-market dependency in the security 
returns are accepted and volatilities are significant, then one can measure the impact of international spill 
over for enhancing the understanding of the degree of financial integration.  This also suggests that high 
market co-movements may be a continuation of strong cross-market linkages. In some cases, the effect on 
the conditional mean is also found to be consistent with international financial integration. The information 
shock to the market in the form of good and bad news is also quite prominent. The negative news about 
large firms can cause volatility in the returns of both small and large firms, while news about small firms, 
whether positive or negative, has minimal effect on the returns of large firms. The empirical evidence 
suggests that an increase in volatility leads to an increase in the size of the contagion effects also. 

6.2 Methodology 
6.2.1 Tools of Time Series Analysis 
Testing for stationary is the first requirement for time series observations before going for estimation. 
Broadly a time series where mean, variance and covariance are time invariant is said to be stationary i.e., 
covariance or weakly stationary. The data which do not possess these properties are called non-stationary. A 
non-stationary process is also called as a unit root process. Moreover, the econometric models using non-
stationary data are likely to violate the desirable statistical properties of the estimators or may give 
misleading inferences. Thus, it is necessary to test the stationarity of the time series before attempting any 
econometric exercise.   
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A simple first order auto regressive process can be expressed by the following equation:                          
Y t = ttYt   110                               (1.1) 

Where {Y t } is the stochastic process 0 , 1  and   are parameters and t  is a random disturbance term 

with white noise properties. 0 is called drift or constant or intercept. The nature of the time series described 

in equation (1.1) depends on the values of the parameters. If 1  0 and  <1, then Y t  follows a 

deterministic trend. The presence of auto regressive component 1tY  will mean that there may be short run 
deviations, but the series will return to trend eventually. A series of this sort is known as a trend stationary 
(TS) process, as the residual from the regression when regressed on time will be stationary. If 0 = 0, 1 = 0 
and  = 1, the series is said to follow a simple random walk, a unit root process. If 0  0, 1 =0 and  =1, 
the series is said to follow a random walk, with drift. Any stochastic process, which becomes stationary after 
differencing once, is called a difference stationary (DS) process. For example, a simple random walk 
process is a DS process. Likewise, any time series, which becomes stationary after de-trending is called a 
(trend stationary) TS process.  

In time series literature, there are both formal and informal tests of stationarity. The informal tests include 
time series plots and use of correlogram. Statistical packages use Box-Pierce Q-statistics and L-jung-Box Q-
statistics for testing stationarity of series. These two statistics are based on autocorrelation coefficient of 
several lag lengths. The formal tests of non-stationarity are also known as unit root test or test of random 
walk series. These include Dickey-Fuller (DF), Augmented Dickey-Fuller (ADF) and Phillips-Perron (PP) 
test to check the presence of unit root in the data. These tests are necessary because the usual student’s‘t’ 
test is inappropriate to test the null hypothesis,  = 1 in equation 1.1. 

6.2.1.1 Dickey- Fuller and Augmented Dickey-Fuller Test 
The standard procedure of unit root test uses Dickey-Fuller test, which made the strict and unrealistic 
assumption of the error process being independently and identically distributed (iid) (0, 2 ) Gaussian 
processes. This DF methodology confines itself to pure Autoregressive Integrated moving Average 
(ARIMA: 1, 0, 0) processes. Dickey and Fuller (1979) actually consider three different regression equations 
that can be used to test for the presence of unit root. The first is a pure random walk model, the second adds 
an intercept/drift term and the third include both a drift and linear time trend. The basic Dickey-Fuller (DF) 
test examines whether the value of the parameter is one (  =1) in equation 1.1. It means, whether the 
underlying first order difference equation has a unit root. Assuming the absence of trend term in equation 
1.1 and rewriting it in a modified form we get 

(1.2) 

 
The null hypothesis is that the {yt} process has a unit root. More generally, if the given time series follows a 
pth order auto regressive process [AR(p)] or even auto regressive moving average process [ARMA(p, q)] an 
extended Dickey-Fuller test called Augmented Dickey-Fuller (ADF) test is suggested. Specifically, if the 
original time series follows AR (p), it can be represented as  

y t = titi

p

i
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0                               (1.3) 

After suitable mathematical manipulation, equation 4.3 can be rewritten as,  
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Equation 1.4 is also recommended if the residual sequence { t } in equation 1.2 is not a white noise, for 

example when t  are not auto-correlated. There are different forms of DF and ADF tests, which are possible 
by including trend terms in equation 1.2 and 1.4 and also excluding drift term, 0 , from these equations. 
The DF test is a special case of ADF test when p = 1. To test the significance of    in equation 1.2 and 1.4, 
the usual student’s‘t’ statistic critical values cannot be used. Initially, Dickey-Fuller and later Mac Kinnon 
have developed the appropriate test statistic known as  statistic, and its critical value using Monte Carlo 
Simulations. The critical values of  - statistic is made available under alternative assumptions of drift, 
trend, sample size and level of significance. They are abbreviated as   (no drift and no trend),  (only 

drift) and  (with both drift and trend). Dickey-Fuller have also provided the critical F-test values, known 

as 21 , and 3 , for pair wise joint tests of significance for 0 and 1 . Thus, the null hypothesis that  = 0 
can be rejected if the computed t- value for the coefficient   is greater than the critical value    - value in 
absolute magnitude. It has been shown that the same DF test critical values are valid for the ADF test as 
well. 

6.2.1.2 Phillips-Perron (PP) Test 
An important assumption of the DF test is that the error terms are uncorrelated or independently and 
identically distributed. The ADF test adjusts the DF test to take care of possible serial correlation in the error 
terms by adding the lagged difference terms of the regressand. Phillips and Perron use non parametric 
statistical methods to take care of the serial correlation in the error terms without adding lagged difference 
terms. Phillips and Perron (1988) developed a generalization of DF procedure that allows for fairly mild 
assumption concerning the distribution of the errors. The PP test considers two equations:  
y t = 

0a + a tty 


11            …………… (1.5) 

and y t = tt
Ttayaa   )
2

(~~~
2110

 
……. (1.6) 

where T is the number of observation and t is the disturbance term and E  t =0 for all t. Phillips-Perron 
device statistics for the regression coefficients under the null hypothesis that the data are generated by 

ty = tty 1       ……………. (1.7) 
The PP test can be applied to situations where the assumption of homoscedasticity and independently 
identically distributed error term may not be valid. Another advantage of PP test is that it can also be applied 
to frequency domain approach, which is more recent and an alternative to the usual time domain approach, 
to time series analysis. The PP test has been shown to follow the same critical values as that of DF test, but 
has greater power to reject the null hypothesis of unit root. However, the PP test seems to be biased towards 
rejecting the null hypothesis of a unit root, when the error series follows a negative moving average process. 
In such situations, it is better to use the ADF test, rather than the PP test. 

6.2.2 Conditional Heteroscedastic Models of Volatility 
The prime motivation behind the development of conditional volatility models is twofold. First, the linear 
time series models were inappropriate in the sense that they provide poor forecast intervals, and it was 
contended that like conditional mean, variance (volatility) could as well evolve over time, and hence it was 
important to model them both simultaneously. Secondly, an assumption of Classical Linear Regression 
Model (CLRM) is that the variance of the error term is constant. If the errors are heteroscedastic, but 
assumed to be homoscedastic, an important implication would be that standard error estimates could be 
wrong. It is unlikely in the context of financial time series that the variance are constant over time and it 
makes sense to consider a model that does not assume that variance is constant. An attempt in this regard 
was made by Engel (1982) who proposed the Auto Regressive Conditional Heteroscedastic (ARCH) model. 
Another important feature of many series of financial asset returns which provides a motivation for the 
ARCH class of models is known as “volatility clustering” or “volatility pooling”. This volatility clustering 
describes the tendency of large changes in asset prices (of either sign) to follow large changes, and small 
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changes (of either sign) to follow small changes. Hence the current level of volatility tends to be positively 
correlated with its level during the immediate preceding periods.  

6.2.3 The ARCH Model 
The first model that provides a systematic framework for volatility modelling is the ARCH model of Engle 
(1982). The model shows that it is possible to simultaneously model the mean and variance of a series. As a 
preliminary step to understand Engle’s methodology, let’s estimate a stationary ARMA model 

ttt yy   110 where     2var,0   ttE  for all t and forecast 1ty . A forecast of 1ty is 

conditional expectation of 1ty in period t, given the value of ty as follows 

  ttt yyE 101                                 (2.1) 
If we use this conditional mean to forecast 1ty , the forecast error variance is  

     22
1

2
101    ttttt EyyE . Instead, if unconditional forecasts are used, the unconditional 

forecast is always the long run mean of the  ty sequence that is equal to  10 1   . The unconditional 
forecast error variance is  

        2
1

22
2

3
11

2
111

2
101 1..........1    ttttt EyE  (2.2) 

          
Since   111 2

1  , the unconditional forecast has a greater variance than the conditional forecast. Thus, 
conditional forecasts are preferable. Similarly, if the variance of  t  is not constant, we can estimate any 

tendency for sustained movements in the variance using an ARMA model. Let’s 






 

t will be the estimated 

residuals from the model ttt yy   110 , so that the conditional variance of 1ty will be  

      2
1

2
1011   ttttttt EyyEyyVar  .                       (2.3) 

Thus far, we have set 2
1ttE  equal to 2 . Now suppose that the conditional variance is not constant. One 

simple strategy is to model the conditional variance as an AR (q) process using the square of the estimated 
residuals: 

tqtqttt v 









 22

22

2

110

2

..........    (2.4) 

Where tv  is a white noise process. If the values of q ,........., 21 all equal to zero, the estimated variance is 

simply the constant 0 . Otherwise the conditional variance of ty evolves according to the autoregressive 
process given by (2.4). As such we can use (2.4) to forecast the conditional variance at t+1 as  

2

1

2

12

2

10

2

1 .......... qtqttttE 











   
For this reason, an equation like (5.4) is called an autoregressive conditional heteroscedastic (ARCH) 
model.  
 
 
Though the ARCH model offers some advantages described above, it has some weakness too:  
 The model assumes that positive and negative shocks have the same effect in volatility because it 

depends on the square of previous shocks. In practice it is well known that price of the financial asset 
responds differently to positive and negative shocks. 
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 The ARCH model is rather restrictive. For instance, 2
1 of an ARCH (1) model must be in the interval [0, 

1/3] if the series is to have a finite fourth moment. The constraints become complicated for higher order 
ARCH model. 

 The ARCH model does not provide insights for understanding the source of variations of a financial time 
series. It only provides a mechanical way to describe the behaviour of the conditional variance. It gives 
no indication about what causes such behaviour to occur. 

 ARCH models are likely to over predict the volatility because they respond slowly to large isolated 
shocks to the return series. 

6.2.3.1 Building an ARCH Mode 
A way to build an ARCH model consists of three steps. Step (1) builds an econometric model for example 
an ARMA model for the return series to remove any linear dependence in the data and use the residual 
series of the model to test for ARCH effects. Step (2) specifies the ARCH order and performs estimation. 
Step (3) involves checking the fitted ARCH model carefully and refining it if necessary.  

6.2.4 The GARCH Model 
GARCH models explain variance by two distributed lags, one on past squared residuals to capture high 
frequency effects or news about volatility from the previous period measured as the lag of the squared 
residual from mean equation, and second on lagged values of variance itself to capture long term influences. 
In the GARCH (1, 1) model, the variance expected at any given data is a combination of long run variance 
and the variance expected for the last period, adjusted to take into account the size of the last periods 
observed shock. In the GARCH model estimates for financial asset returns data, the sum of coefficients on 
the lagged squared error and lagged conditional variance is very close to unity. This implies that shocks to 
the conditional variance will be highly persistence and the presence of quite long memory but being less 
than unit, it is still mean reverting.      

Bollerslev (1986) proposed an useful extension of ARCH model known as the Generalized ARCH (i.e. 
GARCH) model. Bollerslev extended Engle’s original work by developing a technique that allowed the 
conditional variance to be an ARMA process. Let the error process be such that ttt hv  

Where 12 v and 2
110  tth   

it

p

i
iit

q

i
it hh 





 

1

2

1
0                                (2.5) 

Since  tv is a white noise process that is independent of past realization of it , the conditional and 

unconditional means of t are equal to zero. By taking the expected values of t , it is easy to verify 

that 0 ttt hEvE . The important point is that the conditional variance of t is given by ttt hE 
2

1 . 

Thus, the conditional variance of t is given by th in equation (2.5). 
The generalised ARCH (p, q) model of equation (2.5) is called as GARCH (p, q) that allows for both 
autoregressive and moving average components in the heteroskedastic variance. If we set p = 0 and q = 1, it 
is clear that the first order ARCH model is simply a GARCH (0, 1) model. If all the i  equal to zero, the 
GARCH (p, q) model is equivalent to an ARCH (q) model. The benefit of GARCH model should be clear as 
a higher order ARCH model may have a more parsimonious GARCH representation which is much easier to 
identify and estimate. This is particularly true since all coefficients in equation (2.5) must be positive. 

6.3 Nature and Source of Data 
The listed banks’ return series is used as the representative of stock market of the respective countries. We 
have taken monthly return series and the data period  spans from January 1995 to December 2013. Log 
transformation of the price is taken into consideration to make the return series smooth. The data are 
collected from BSE website.The Security and Exchange Board of India (SEBI) allowed the trading on index 
futures on 25th May, 2000. The trading of BSE Sensex futures commenced at Bombay Stock Exchange 
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(BSE) on 9th June, 2000 and on June 12th, 2000 trading of Nifty-futures commenced at National Stock 
Exchange (NSE). In the June 2001 index options and in July 2001 stock options were introduced. Futures on 
individual stocks were introduced in November 2001. Under this background, the present chapter studies the 
impact of derivatives introduction on the volatility of the Indian Banking sector. The study is based on a 
sample of monthly returns of thirty nine stocks on which the derivative products are available for trading. 
Hence we have considered January 1995 to May 2000 as pre derivative period and June 2000 to December 
2013 as post derivative period in our analysis. 

6.4 Time Series Properties of the Return Distributions 
The time series properties of the return series are tested through DF, ADF and PP techniques to trace out 
stationarity of the variables. The estimated  -statistic and the respective probability values are presented in 
Table 6.1 and 6.2.   The reason behind using the three methods subsequently lies on their methodological 
loopholes.  DF tests unit root by using one period lag value whereas ADF considers an optimum lags. As a 
result, there is a scope that the unit root properties tested by ADF may be biased by serial autocorrelations. 
Hence PP moves one step ahead and tests unit root by considering optimum lag values in one hand and 
rectifies the problem of serial correlation on the other. Hence the combination of the three methods is 
expected to trace out the unit root properties properly. It has been observed that all the log return 
distributions are stationary at level for both pre and post derivative periods. This implies the return 
distributions are mean reverting and can be readily used for further time series modeling like ARCH, 
GARCH 

6.5 Introduction of Derivatives and its Impact on Persistence of Volatility of the Return Distribution 
The volatility of the concern stocks are studied by using ARCH and GARCH models. Table 6.3 and Table 
6.4 present the test statistics of ARCH-LM and GARCH (1, 1) model in pre and post derivative period 
respectively.  It has been observed that all the stocks both in pre and post derivatives period have ARCH 
effects suggested by ARCH-LM test statistics. This implies that the presence of a significant influence of 
previous period error terms on current return distribution. But the structure of volatility will be clearer by 
GARCH estimates when the entire volatility of the return distribution will be segregated with ARCH 
coefficients and GARCH coefficients. Table 6.4 contains the GARCH estimates with ARCH term 
represented by α (alpha) and GARCH term represented by β (beta). ARCH component reflects the influence 
of random deviations in previous period error terms on σ which is a function of random error terms and 
realized variance of previous periods. Similarly, GARCH coefficient measures the part of the realized 
variances in the previous period that is carried over in to the current period. The sum of ARCH coefficient 
and GARCH coefficient (α + β) determines the short run dynamics of the resulting volatility time series. 
More specifically, a large ARCH error coefficient (α) means that volatility reacts intensely to market 
movements and a large GARCH error coefficient (β) indicates that shocks to conditional variance take a 
long time to die out. So volatility is persistence. Hence current volatility can be explained by past volatility 
that tends to persist overtime. If α is relatively high and β is relatively low, then volatility tends to be 
spikier.It has been observed that out of 39 stocks of our study, 20 stocks are experiencing changes in their 
pattern of volatility after the implementation of derivative. The structure of volatility in the returns of seven 
banks like “Bank of Maharashtra, Corporation Bank, Dena Bank, United Bank of India, Vijaya Bank, 
Federal Bank Ltd., Lakshmi Vilas Bank Ltd.” remain almost unchanged after they implemented derivatives. 
The negligible change in the ARCH and GARCH components before and after implementation of 
derivatives hardly matters to a significant change. But the return of the Banks likes Allahabad Bank, Andhra 
Bank, Bank of Baroda, Bank of India, Canara Bank, IDBI Bank Ltd., Indian Bank, Indian Overseas Bank, 
Oriental Bank of Commerce, Punjab National Bank, Syndicate Bank, Union Bank of India, SBI & 
Associates, Axis Bank Ltd., City Union Bank Ltd., HDFC Bank Ltd., ICICI Bank Ltd., ING Vysya Bank 
Ltd., Indusind Bank Ltd., KarurVysya Bank Ltd. experienced changes in the structure volatility after 
implementation of derivatives.Analyzing the changes in the structure of volatility deeply, it has been noticed 
that the ARCH coefficient of some bank like Union bank, Nainital Bank and Tamilnad Merc. Bank has 
increased and GARCH coefficients of Andhra Bank, Punjab & Sind, SBI & Associates., Federal Bank, ING 
Vysya, Axis Bank Ltd., Indusind Bank has increased significantly after the implementation of derivatives. 
This implies that in the post derivative period, the price return of these banks’ has become more sensitive to 
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the recent past error distributions but contains a stronger persistence of volatility that takes a longer time to 
die out. Similarly, the returns ofAllahabad bank, Andhra Bank, Bank of Baroda, Bank of India, Canara 
Bank, IDBI Bank Ltd, Indian Overseas Bank, Oriental Bank of Commerce, Punjab National Bank, Union 
Bank Of India, Axis Bank Ltd, City Union Bank, Karur Vysya Bank, Yes Bank Ltd.experienced a lower 
ARCH coefficients (α) and higher GARCH coefficients (β). It clearly implies that after implementation of 
derivatives, these companies become less sensitive to the immediate market movements, but at the same 
time experiencing a stronger persistence of volatility in comparison to pre derivative period. Hence current 
volatility to these stock return returns can be well analyzed by the help of past return volatility. The return 
structure of Indian Bank, Syndicate Bank, SBI & Associates, HDFC Bank Ltd., ICICI Bank Ltd., Indusind 
Bank Ltd experienced a drastic change in the structure of return volatility. Before implementation of 
financial derivatives, the ARCH coefficients (α) was higher and GARCH coefficients (β) was lower, but 
after implementation of financial derivatives, the return volatility structure has changed drastically with 
lower α and moderately high β. The sum of (α+β) for the return series of Bank of India, IDBI, Dhanlakshmi 
bank, Federal, ICICI, HDFC, Kotak Mahindra Bank Ltd. and Yes Bank Ltd was greater than 1 in pre-
derivative period. But in post derivative period, Bank of India, IDBI, ICICI, HDFC bank control their return 
volatility and the sum of GARCH coefficients (α+β) reduced to less than 1, whereas Dhanlakshmi bank, 
Federal, Kotak Mahindra Bank Ltd. and Yes Bank Ltd could not able to control their return volatility during 
post derivative period and still remained as Integrated GARCH. But the banks like Dena Bank, 
Development Credit Bank, Nainital Bank and Tamilnad Mercantile Bank whose returns are less volatile 
before have become more volatile during post derivative period. This gives clear indication of changes of 
volatility pattern during these time periods in Indian banking sector.  

6.6 Conclusion 
In this chapter the GARCH technique is used to analyze the pattern of volatility of the banking stocks with 
that of the corresponding stock market volatility between the pre and post introduction of derivatives 
trading. It has been observed that both in pre and post derivatives periods, the stock returns carry a 
significant influence of previous period error terms on current return distribution. It has been observed that, 
out of 39 stocks in our study, 20 stocks are experiencing changes in their pattern of volatility after the 
implementation of derivatives. The structure of volatility in the returns of seven banks remained almost 
unchanged after they implemented derivatives.  

There is a negligible change in the ARCH and GARCH components before and after implementation of 
derivatives for some banks. But the return of the Banks likes Allahabad Bank, Andhra Bank, Bank of 
Baroda, Bank of India, Canara Bank, IDBI Bank Ltd., Indian Bank, Indian Overseas Bank, Oriental Bank of 
Commerce, Punjab National Bank, Syndicate Bank, Union Bank of India, SBI & Associates, Axis Bank 
Ltd., City Union Bank Ltd., HDFC Bank Ltd., ICICI Bank Ltd., ING Vysya Bank Ltd., Indusind Bank Ltd., 
Karur Vysya Bank Ltd. experienced changes in the structure volatility after implementation of derivatives. It 
has been noticed that the change in ARCH and GARCH coefficient of Andhra Bank, Punjab & Sind, SBI & 
Associates., Federal Bank, ING Vysya, Indusind Bank has become more sensitive to the recent past error 
distributions but contains a stronger persistence of volatility that takes a longer time to die out. Similarly, the 
returns of Allahabad bank, Andhra Bank, Bank of Baroda, Bank of India, Canara Bank, IDBI Bank Ltd, 
Indian Overseas Bank, Oriental Bank of Commerce, Punjab National Bank, Union Bank Of India, Axis 
Bank Ltd., City Union Bank, Karur Vysya Bank, Yes Bank Ltd. become less sensitive to the immediate 
market movements, but experiencing a stronger persistence of volatility in comparison to pre derivative 
period. Similarly, the sum of (α+β) for the return series of some of the banks' return became greater than one 
implying, an integrated GARCH approach where the error terms of those banks follow random walk in 
before and after implementation of derivative. This gives clear indication of changes of volatility pattern 
during these time periods in Indian banking sector.  

 

 

 



 

 

103 

Table 6.1: The estimated  -statistic values from unit root tests (Pre-Derivative Period) 

Variable 
Intercept Alone Intercept + Trend 

DF ADF PP DF ADF PP 
Allahabad Bank -28.37 -28.41(3) -28.40(2) -28.40 -28.4(2) -28.38 
Andhra Bank -25.85 -25.84(2) -25.82(2) -24.62 -25.8(2) -25.9(3) 
Bank Of Baroda -29.25 -29.28(2) -29.28(2) -28.08 -29.26(2) -29.26(2) 
Bank Of India -26.37 -18.41(3) -22.40(2) -29.40 -19.4(2) -23.38 
Bank Of Maharashtra -14.85 -18.84(2) -15.82(2) -14.62 -15.7(2) -24.7(3) 
Canara Bank -27.25 -25.28(2) -28.28(2) -26.8 -25.26(2) -28.26(2) 
Central Bank Of India -24.09 -33.36(3) -32.4(3) -24.62 -33.39(2) -31.43(2) 
Corporation Bank -17.37 -18.41(3) -18.40(2) -16.40 -18.4(2) -19.38 
Dena Bank -23.85 -26.84(2) -25.72(2) -23.62 -26.8(2) -27.9(3) 
I D B I Bank Ltd. -11.25 -14.28(2) -12.2(2) -11.8 -14.26(2) -12.6(2) 
Indian Bank -16.37 -18.4(3) -18.4(2) -15.40 -18.4(2) -18.58 
Indian Overseas Bank -33.51 -35.84(2) -32.82(2) -34.62 -35.8(2) -31.9(3) 
Oriental Bank Of 
Commerce 

-29.5 -29.38(2) -29.18(2) -28.8 -29.61(2) -29.16(2) 
Punjab & Sind Bank -25.37 -26.41(3) -27.40(2) -26.40 -27.4(2) -27.38 
Punjab National Bank -23.85 -25.4(2) -24.82(2) -23.62 -24.8(2) -25.9(3) 
Syndicate Bank -21.25 -29.18(2) -29.28(2) -21.08 -26.26(2) -29.26(2) 
Uco Bank -25.37 -28.43(3) -28.40(2) -25.42 -28.4(2) -29.38 
Union Bank Of India -21.85 -25.54(2) -25.82(2) -21.62 -25.8(2) -24.9(3) 
United Bank Of India -29.25 -31.28(2) -29.18(2) -31.1 -32.26(2) -29.26(2) 
Vijaya Bank -28.25 -29.28(2) -33.28(2) -28.12 -29.26(2) -33.6(2) 
SBI & Asso. -19.37 -28.43(3) -28.40(2) -19.40 -28.4(2) -27.38 
Axis Bank Ltd. -23.85 -25.84(2) -25.82(2) -23.62 -25.7(2) -25.9(3) 
Catholic Syrian Bank 
Ltd. 

-21.25 -29.22(2) -23.28(2) -21.08 -29.26(2) -26.26(2) 
City Union Bank Ltd. -27.37 -28.41(3) -28.40(2) -27.40 -29.4(2) -28.38 
Development Credit 
Bank Ltd. 

-22.85 -25.84(2) -24.82(2) -22.62 -25.8(2) -23.9(3) 

Dhanlaxmi Bank Ltd. -29.51 -29.28(2) -32.28(2) -24.2 -29.26(2) -32.26(2) 
Federal Bank Ltd. -23.37 -18.41(3) -28.40(2) -24.40 -18.4(2) -28.38 
H D F C Bank Ltd. -21.85 -25.84(2) -25.82(2) -21.62 -25.8(2) -25.9(3) 
I C I C I Bank Ltd. -29.25 -31.28(2) -29.28(2) -27.32 -31.26(2) -29.26(2) 
I N G Vysya Bank Ltd. -29.25 -29.28(2) -29.28(2) -28.2 -29.26(2) -29.26(2) 
Indusind Bank Ltd. -18.37 -28.41(3) -28.40(2) -18.40 -28.4(2) -28.38 
Karnataka Bank Ltd. -21.85 -25.84(2) -25.82(2) -21.62 -25.8(2) -25.19(3) 
Karur Vysya Bank Ltd. -29.25 -30.28(2) -29.28(2) -28.12 -30.26(2) -29.26(2) 
Kotak Mahindra Bank  -22.37 -28.41(3) -28.40(2) -22.40 -28.4(2) -28.38 
Lakshmi Vilas Bank Ltd. -21.85 -25.84(2) -25.82(2) -21.62 -25.8(2) -25.9(3) 
Nainital Bank Ltd. -26.25 -29.28(2) -29.28(2) -26.2 -29.26(2) -29.16(2) 
South Indian Bank Ltd. -38.37 -28.41(3) -30.40(2) -38.40 -28.4(2) -29.8(2) 
Tamilnad Mer. Bank Ltd. -22.85 -25.84(2) -25.82(2) -22.62 -25.8(2) -25.9(3) 
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Yes Bank Ltd. -13.25 -29.28(2) -29.28(2) -13.08 -29.26(2) -29.26(2) 
Note: The critical values for unit root test are: -3.49 and -2.88 (without trend) and -4.04, 
-3.45 (with trend) respectively for 1% and 5% level. * and **  implies stationarity at 1% 

and 5% level 

Table 6.2: The estimated  -statistic values from unit root tests (Post Derivative Period) 

Variable 
Intercept Alone Intercept + Trend 

DF ADF PP DF ADF PP 
Allahabad Bank -27.37 -29.45(3) -30.40(2) -27.42 -29.4(2) -31.38 
Andhra Bank -21.45 -25.84(2) -25.82(2) -21.62 -27.8(2) -24.9(3) 
Bank Of Baroda -29.65 -30.18(2) -29.78(2) -29.8 -30.26(2) -29.76(2) 
Bank Of India -25.37 -20.41(3) -25.40(2) -26.40 -20.4(2) -25.38 
Bank Of Maharashtra -18.85 -21.84(2) -25.82(2) -18.62 -22.7(2) -24.6(3) 
Canara Bank -26.25 -25.28(2) -30.28(2) -26.8 -27.26(2) -29.26(2) 
Central Bank Of India -22.09 -33.36(3) -31.4(3) -24.62 -33.39(2) -32.43(2) 
Corporation Bank -15.37 -19.41(3) -18.40(2) -15.43 -19.4(2) -19.8(2) 
Dena Bank -23.85 -26.84(2) -25.72(2) -23.62 -26.8(2) -27.9(3) 
I D B I Bank Ltd. -13.25 -15.28(2) -12.2(2) -14.8 -15.6(2) -12.6(2) 
Indian Bank -16.37 -18.4(3) -18.4(2) -15.40 -18.4(2) -18.58 
Indian Overseas Bank -34.51 -36.84(2) -32.82(2) -34.62 -36.8(2) -31.9(3) 
Oriental Bank Of Comm. -25.5 -29.38(2) -25.18(2) -25.8 -29.61(2) -29.16(2) 
Punjab & Sind Bank -18.37 -26.41(3) -29.40(2) -18.40 -27.4(2) -27.8(3) 
Punjab National Bank -20.85 -25.4(2) -24.82(2) -20.62 -24.8(2) -25.9(3) 
Syndicate Bank -22.25 -29.18(2) -29.28(2) -22.8 -26.26(2) -29.26(2) 
UCO Bank -25.37 -28.43(3) -28.40(2) -25.42 -28.4(2) -29.38 
Union Bank Of India -21.85 -25.54(2) -25.82(2) -21.62 -25.8(2) -24.9(3) 
United Bank Of India -29.24 -31.28(2) -29.18(2) -28.08 -32.26(2) -29.26(2) 
Vijaya Bank -28.28 -29.28(2) -33.28(2) -28.08 -29.26(2) -33.6(2) 
SBI & Associates -19.37 -28.43(3) -28.40(2) -19.40 -28.4(2) -27.38 
Axis Bank Ltd. -25.85 -28.34(2) -25.82(2) -25.62 -25.7(2) -27.9(3) 
Catholic Syrian Bank Ltd. -19.25 -21.22(2) -23.28(2) -19.08 -21.26(2) -23.26(2) 
City Union Bank Ltd. -23.37 -24.4(3) -28.40(2) -22.4 -29.4(2) -29.31 
Development Credit Bank 
Ltd. 

-21.85 -27.84(2) -25.82(2) -21.62 -26.8(2) -25.9(3) 
Dhanlaxmi Bank Ltd. -28.51 -30.28(2) -31.28(2) -28.11 -30.26(2) -31.26(2) 
Federal Bank Ltd. -23.37 -18.41(3) -28.40(2) -24.40 -18.4(2) -28.38 
HDFC Bank Ltd. -21.33 -25.84(2) -25.82(2) -2162 -25.8(2) -25.9(3) 
ICICI Bank Ltd. -29.25 -31.28(2) -29.28(2) -28.12 -31.26(2) -29.26(2) 
ING Vysya Bank Ltd. -25.21 -29.28(2) -29.28(2) -23.8 -29.26(2) -29.26(2) 
Indusind Bank Ltd. -18.37 -28.41(3) -28.40(2) -18.40 -28.4(2) -28.38 
Karnataka Bank Ltd. -20.85 -22.84(2) -25.62(2) -20.62 -22.8(2) -26.19(3) 
KarurVysya Bank Ltd. -29.25 -30.28(2) -29.28(2) -28.08 -30.26(2) -29.26(2) 
Kotak Mahindra Bank Ltd. -22.37 -28.41(3) -28.40(2) -22.40 -28.4(2) -28.38 
Lakshmi Vilas Bank Ltd. -22.85 -25.74(2) -25.83(2) -22.62 -25.8(2) -26.9(3) 
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Nainital Bank Ltd. -25.25 -29.28(2) -29.28(2) -25.08 -28.26(2) -28.16(2) 
South Indian  -38.47 -28.45(3) -30.48(2) -38.43 -27.4(2) -30.8(2) 
Tamilnad Mercantile Bank 
Ltd. 

-21.85 -25.84(2) -26.82(2) -22.62 -26.8(2) -25.9(3) 
Yes Bank Ltd. -14.25 -27.18(2) -29.28(2) -14.08 -27.26(2) -28.26(2) 

Note:The critical values for unit root test are: -3.49 and -2.88 (without trend) and 
-4.04, -3.45 (with trend) respectively for 1% and 5% level.   * and **  implies stationarity at 1% and 5% level. 

 
Table 6.3: ARCH-LM Test for the Stock Return (Pre-Derivative Period) 

  Mean Equation Variance Equation 
  F-stat Prob. Obs. R2 Prob. F-stat Prob. Obs. R2 Prob. 

Allahabad Bank 10.09 0.000 38.77 0.00 0.418 0.658 0.83 0.657 
Andhra Bank 11.87 0.000 34.37 0.00 1.321 0.266 3.96 0.265 
Bank Of Baroda 31.79 0.000 59.41 0.00 0.873 0.417 1.75 0.416 
Bank Of India 09.81 0.000 56.55 0.00 1.534 0.176 7.66 0.174 
Bank Of Maharashtra 19.24 0.000 54.34 0.00 0.794 0.529 3.18 0.527 
Canara Bank 12.99 0.000 25.31 0.00 1.422 0.241 2.84 0.241 
Central Bank Of India 20.33 0.000 107.5 0.00 0.838 0.540 5.04 0.538 
Corporation Bank 10.57 0.000 50.14 0.00 1.08 0.369 5.40 0.368 
Dena Bank 22.72 0.000 87.42 0.00 1.35 0.239 6.75 0.239 
I D B I Bank Ltd. 5.20 0.000 25.44 0.00 1.11 0.351 7.80 0.350 
Indian Bank 24.32 0.000 87.84 0.00 0.399 0.808 1.60 0.807 
Indian Overseas Bank 19.72 0.000 89.00 0.00 0.702 0.590 2.81 0.591 
Oriental Bank Of 
Comm. 

5.77 0.000 33.56 0.00 1.45 0.215 5.79 0.214 
Punjab & Sind Bank 76.20 0.000 181.26 0.00 0.99 0.395 2.98 0.394 
Punjab National Bank 11.04 0.000 52.10 0.00 0.721 0.928 1.36 0.928 
Syndicate Bank 11.09 0.000 38.17 0.00 0.518 0.238 0.73 0.557 
UCO Bank 10.77 0.000 33.37 0.00 1.211 0.266 3.16 0.345 
Union Bank Of India 31.09 0.000 49.11 0.00 0.732 0.473 1.45 0.116 
United Bank Of India 09.11 0.000 55.55 0.00 1.434 0.176 7.56 0.144 
Vijaya Bank 18.24 0.000 64.34 0.00 0.894 0.529 2.18 0.427 
SBI &Asso. 13.99 0.000 45.31 0.00 1.425 0.341 2.44 0.241 
Axis Bank Ltd. 20.43 0.000 108.51 0.00 0.938 0.640 6.04 0.438 
Catholic Syrian Bank 
Ltd. 

11.57 0.000 51.14 0.00 1.18 0.469 5.50 0.468 
City Union Bank Ltd. 22.82 0.000 86.42 0.00 1.45 0.249 6.85 0.139 
Development Credit 
Bank Ltd. 

5.75 0.000 26.44 0.00 1.14 0.356 7.86 0.370 
Dhanlaxmi Bank Ltd. 23.32 0.000 88.86 0.00 0.249 0.708 1.56 0.787 
Federal Bank Ltd. 18.76 0.000 56.00 0.00 0.723 0.940 2.85 0.594 
HDFC Bank Ltd. 5.47 0.000 31.56 0.00 1.55 0.315 4.79 0.514 
ICICI Bank Ltd. 75.20 0.000 183.26 0.00 0.64 0.375 2.342 0.454 
ING Vysya Bank Ltd. 11.34 0.000 54.10 0.00 0.821 0.268 1.46 0.728 
Indusind Bank Ltd. 11.81 0.000 48.55 0.00 1.384 0.726 7.56 0.741 
Karnataka Bank Ltd. 17.54 0.000 44.34 0.00 0.774 0.329 2.18 0.727 
KarurVysya Bank 
Ltd. 

11.49 0.000 26.31 0.00 1.452 0.231 2.54 0.341 
Kotak Mahindra Bank 
Ltd. 

20.43 0.000 97.5 0.00 0.938 0.640 7.04 0.338 
Lakshmi Vilas Bank 
Ltd. 

11.27 0.000 32.14 0.00 2.08 0.263 4.40 0.468 
Nainital Bank Ltd. 22.72 0.000 87.42 0.00 1.35 0.239 6.75 0.239 
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South Indian  5.29 0.000 26.44 0.00 1.21 0.251 6.180 0.251 
Tamilnad Mercantile 
Bank Ltd. 

25.32 0.000 88.84 0.00 0.499 0.823 1.12 0.811 
Yes Bank Ltd. 18.77 0.000 99.10 0.00 0.621 0.394 2.65 0.798 

Table 6.4: GARCH (1, 1) Model for the Stock Returns (Pre-Derivative Period) 
 α β α + β 

Allahabad Bank 0.312 (0.000) 0.613 (0.00) 0.925 
Andhra Bank 0.221 (0.001) 0.692 (0.00) 0.913 
Bank Of Baroda 0.215 (0.001) 0.750 (0.00) 0.965 
Bank Of India 0.177 (0.000) 0.850 (0.00) 1.027 
Bank Of Maharashtra 0.329 (0.000) 0.585 (0.00) 0.914 
Canara Bank 0.154 (0.001) 0.765 (0.00) 0.919 
Central Bank Of India 0.425 (0.000) 0.439 (0.00) 0.864 
Corporation Bank 0.054 (0.001) 0.784 (0.00) 0.838 
Dena Bank 0.255 (0.000 0.735 (0.00) 0.99 
IDBI Bank Ltd. 0.251 (0.000) 0.785 (0.00) 1.036 
Indian Bank 0.643 (0.000) 0.265 0.00) 0.908 
Indian Overseas Bank 0.158 (0.000) 0.779 (0.00) 0.937 
Oriental Bank Of 
Commerce 

0.125 (0.000) 0.821 (0.00) 0.946 
Punjab & Sind Bank 0.146 (0.000) 0.750 (0.00) 0.896 
Punjab National Bank 0.232 (0.000) 0.661 (0.00) 0.893 
Syndicate Bank 0.433 (0.000) 0.513 (0.00) 0.946 
Uco Bank 0.315 (0.001) 0.526 (0.00) 0.841 
Union Bank of India 0.155 (0.001) 0.650 (0.00) 0.805 
United Bank of India 0.667 (0.000) 0.150 (0.00) 0.817 
Vijaya Bank 0.119 (0.000) 0.815 (0.00) 0.934 
SBI & Asso. 0.754 (0.001) 0.225 (0.00) 0.979 
Axis Bank Ltd. 0.125 (0.000) 0.639 (0.00) 0.764 
Catholic Syrian Bank Ltd. 0.087 (0.001) 0.742 (0.00) 0.829 
City Union Bank Ltd. 0.113 (0.000 0.737 (0.00) 0.85 
Development Credit Bank 
Ltd. 

0.215 (0.000) 0.778 (0.00) 0.993 
Dhanlaxmi Bank Ltd. 0.342 (0.000) 0.716 (0.00) 1.058 
Federal Bank Ltd. 0.148 (0.000) 0.869 (0.00) 1.017 
HDFC Bank Ltd. 0.435 (0.000) 0.621 (0.00) 1.056 
ICICI Bank Ltd. 0.461 (0.000) 0.822 (0.00) 1.283 
ING Vysya Bank Ltd. 0.732 (0.000) 0.101 (0.00) 0.833 
Indusind Bank Ltd. 0.425 (0.000) 0.539 (0.00) 0.964 
Karnataka Bank Ltd. 0.185 (0.001) 0.784 (0.00) 0.969 
Karur Vysya Bank Ltd. 0.251 (0.000) 0.631 (0.00) 0.882 
Kotak Mahindra Bank Ltd. 0.825 (0.000) 0.378 (0.00) 1.203 
Lakshmi Vilas Bank Ltd. 0.220 (0.000) 0.715 (0.00) 0.935 
Nainital Bank Ltd. 0.148 (0.000) 0.769 (0.00) 0.917 
South Indian 0.125 (0.000) 0.824 (0.00) 0.949 
Tamilnad Merc. Bank Ltd. 0.157 (0.000) 0.822 (0.00) 0.979 
Yes Bank Ltd. 0.172 (0.000) 0.881 (0.00) 1.053 

Note: ( ) presents probability values. 
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Table 6.5: ARCH-LM Test for the Stock Return (Post-Derivative Period) 
  Mean Equation Variance Equation 
  F-stat Prob. Obs. R2 Prob. F-stat Prob. Obs. R2 Prob. 

Allahabad Bank 16.29 0.00 78.65 0.00 0.636 0.671 3.18 0.670 
Andhra Bank 40.13 0.00 149.52 0.00 1.49 0.200 5.98 0.200 
Bank Of Baroda 33.45 0.00 126.14 0.00 1.21 0.303 4.85 0.302 
Bank Of India 15.69 0.00 60.74 0.00 0.72 0.578 2.88 0.577 
Bank Of Maharashtra 240.30 0.00 216.07 0.00 0.104 0.746 0.103 0.745 
Canara Bank 38.42 0.00 143.58 0.00 0.369 0.830 1.479 0.831 
Central Bank Of India 47.62 0.00 175.13 0.00 0.126 0.974 0.495 0.973 
Corporation Bank 20.74 0.00 99.11 0.00 0.647 0.663 3.23 0.663 
Dena Bank 14.41 0.00 54.13 0.00 0.043 0.996 0.173 0.996 
IDBI Bank Ltd. 54.14 0.00 240.55 0.00 1.85 0.099 9.24 0.099 
Indian Bank 8.244 0.00 48.49 0.00 0.866 0.503 4.33 0.502 
Indian Overseas Bank 39.03 0.00 074.93 0.00 1.06 0.379 5.31 0.377 
Oriental Bank Of 
Commerce 

67.78 0.00 341.93 0.00 0.922 0.477 5.53 0.477 
Punjab & Sind Bank 78.01 0.00 330.06 0.00 0.73 0.597 3.676 0.596 
Punjab National Bank 94.68 0.00 387.63 0.00 0.349 0.882 1.75 0.882 
Syndicate Bank 16.29 0.00 78.65 0.00 0.636 0.671 3.18 0.670 
Uco Bank 40.13 0.00 149.52 0.00 1.49 0.200 5.98 0.200 
Union Bank Of India 33.45 0.00 126.14 0.00 1.21 0.303 4.85 0.302 
United Bank Of India 15.69 0.00 60.74 0.00 0.72 0.578 2.88 0.577 
Vijaya Bank 240.30 0.00 216.07 0.00 0.104 0.746 0.103 0.745 
SBI & Asso. 38.42 0.00 143.58 0.00 0.369 0.830 1.479 0.831 
Axis Bank Ltd. 47.62 0.00 175.13 0.00 0.126 0.974 0.495 0.973 
Catholic Syrian Bank 
Ltd. 

20.74 0.00 99.11 0.00 0.647 0.663 3.23 0.663 
City Union Bank Ltd. 14.41 0.00 54.13 0.00 0.043 0.996 0.173 0.996 
Development Credit 
Bank Ltd. 

54.14 0.00 240.55 0.00 1.85 0.099 9.24 0.099 
Dhanlaxmi Bank Ltd. 8.244 0.00 48.49 0.00 0.866 0.503 4.33 0.502 
Federal Bank Ltd. 39.03 0.00 074.93 0.00 1.06 0.379 5.31 0.377 
HDFC Bank Ltd. 67.78 0.00 341.93 0.00 0.922 0.477 5.53 0.477 
ICICI Bank Ltd. 78.01 0.00 330.06 0.00 0.73 0.597 3.676 0.596 
ING Vysya Bank Ltd. 94.68 0.00 387.63 0.00 0.349 0.882 1.75 0.882 
Indusind Bank Ltd. 47.62 0.00 175.13 0.00 0.126 0.974 0.495 0.973 
Karnataka Bank Ltd. 20.74 0.00 99.11 0.00 0.647 0.663 3.23 0.663 
Karur Vysya Bank Ltd. 14.41 0.00 54.13 0.00 0.043 0.996 0.173 0.996 
Kotak Mahindra Bank 
Ltd. 

54.14 0.00 240.55 0.00 1.85 0.099 9.24 0.099 
Lakshmi Vilas Bank Ltd. 8.244 0.00 48.49 0.00 0.866 0.503 4.33 0.502 
Nainital Bank Ltd. 39.03 0.00 074.93 0.00 1.06 0.379 5.31 0.377 
South Indian  67.78 0.00 341.93 0.00 0.922 0.477 5.53 0.477 
Tamilnad Merc.Bank 
Ltd. 

78.01 0.00 330.06 0.00 0.73 0.597 3.676 0.596 
Yes Bank Ltd. 94.68 0.00 387.63 0.00 0.349 0.882 1.75 0.882 

Table 6.6: GARCH (1, 1) Model for the Stock Return (Post-Derivative Period) 
 α β α + β 

Allahabad Bank 0.212 (0.000) 0.613 (0.00) 0.825 
Andhra Bank 0.143 (0.001) 0.802 (0.00) 0.945 



 

 

108 

Bank Of Baroda 0.115 (0.001) 0.680 (0.00) 0.795 
Bank Of India 0.123 (0.000) 0.573 (0.00) 0.696 
Bank Of Maharashtra 0.347 (0.000) 0.516 (0.00) 0.863 
Canara Bank 0.111 (0.001) 0.665 (0.00) 0.776 
Central Bank Of India 0.325 (0.000) 0.539 (0.00) 0.864 
Corporation Bank 0.056 (0.001) 0.774 (0.00) 0.83 
Dena Bank 0.156 (0.000) 0.933 (0.00) 1.089 
I D B I Bank Ltd. 0.152 (0.000) 0.675 (0.00) 0.827 
Indian Bank 0.343 (0.000) 0.525 0.00) 0.868 
Indian Overseas Bank 0.148 (0.000) 0.712 (0.00) 0.86 
Oriental Bank Of Commerce 0.135 (0.000) 0.641 (0.00) 0.776 
Punjab & Sind Bank 0.136 (0.000) 0.850 (0.00) 0.986 
Punjab National Bank 0.131 (0.000) 0.651 (0.00) 0.782 
Syndicate Bank 0.130 (0.000) 0.513 (0.00) 0.643 
Uco Bank 0.314 (0.001) 0.525 (0.00) 0.839 
Union Bank Of India 0.255 (0.001) 0.641 (0.00) 0.896 
United Bank Of India 0.678 (0.000) 0.152 (0.00) 0.83 
Vijaya Bank 0.121 (0.000) 0.816 (0.00) 0.937 
SBI & Asso. 0.141 (0.001) 0.452 (0.00) 0.593 
Axis Bank Ltd. 0.121 (0.000) 0.641 (0.00) 0.762 
Catholic Syrian Bank Ltd. 0.086 (0.001) 0.743 (0.00) 0.829 
City Union Bank Ltd. 0.113 (0.000) 0.737 (0.00) 0.85 
Development Credit Bank Ltd. 0.214 (0.000) 0.788 (0.00) 1.002 
Dhanlaxmi Bank Ltd. 0.341 (0.000) 0.713 (0.00) 1.054 
Federal Bank Ltd. 0.149 (0.000) 0.872 (0.00) 1.021 
H D F C Bank Ltd. 0.216 (0.000) 0.549 (0.00) 0.765 
I C I C I Bank Ltd. 0.262 (0.000) 0.732 (0.00) 0.994 
I N G Vysya Bank Ltd. 0.232 (0.000) 0.651 (0.00) 0.883 
Indusind Bank Ltd. 0.136 (0.000) 0.541 (0.00) 0.677 
Karnataka Bank Ltd. 0.186 (0.001) 0.783 (0.00) 0.969 
Karur Vysya Bank Ltd. 0.156 (0.000) 0.630 (0.00) 0.786 
Kotak Mahindra Bank Ltd. 0.824 (0.000) 0.377 (0.00) 1.201 
Lakshmi Vilas Bank Ltd. 0.221 (0.000) 0.716 (0.00) 0.937 
Nainital Bank Ltd. 0.247 (0.000) 0.770 (0.00) 1.017 
South Indian 0.124 (0.000) 0.823 (0.00) 0.947 
Tamilnad Merc. Bank Ltd. 0.316 (0.000) 0.723 (0.00) 1.039 
Yes Bank Ltd. 0.248 (0.000) 0.769 (0.00) 1.017 

Note: ( ) presents probability values. 
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7.0 Introduction 
After Financial Liberalization Competition in the banking industry has been a subject of great scholarly 
inquiry and tends to occupy an extensive empirical research. From public policy perspective, 
competitiveness of the banking sector represents a socially optimal target, since it reduces the cost of 
financial intermediation and improves delivery of high quality services thereby enhancing social welfare. 
Banking competition also promotes economic growth by increasing firms’ access to external financing 
(Beck, Demirgüç-Kunt, & Maksimovic, 2004; Pagano, 1993). Also, some studies have found that lack of 
bank competition can lead to less entry and growth of younger firms and also delayed exit of older firms 
(Cetorelli, 2003). Indian Banking System is one of the largest banking sectors prevailing among Asian 
Banking sectors. Although it is relatively small by international standards, it is growing rapidly. Indian 
banking sector is being highly criticized as there is disequilibrium in its banking system. Particularly, critics 
say that government owned banks have the dominant power in the financial environment over the banks 
owned by private entrepreneurs. Hence, it is important to assess the competitive nature of Indian banking 
sector in order to ascertain their potential and performance even at in very tight policy. Thus, it became a 
debatable piece of work and is important to thoroughly see into its problem. The purpose of this paper is to 
check whether this statement is true or false and the Panzar-Ross approach will be employed to perform 
necessary tests.  

The various reasons, why studying competition on banking sector is important, rest on the below mentioned 
arguments. The first reason is the competitive selection: banks selected via a cut-throat competition are the 
ones that use their capital more efficiently, quicker adapt to market innovations and have more flexible, 
strategically balanced policy, better qualified management and efficient information systems. The second 
reason is that competition for the consumer of banking services leads to expansion of services and exclusion 
from the market low quality products, meaning that having higher level of competition institutions do their 
best in order to provide their clients with the best quality services. Finally, the consequence of competition 
is the reduction of prices for banking services.  

In the light of the above discussion, the present study has taken an attempt to study the competitiveness of 
Indian Banking sector. The study has considered Public Sector bank and Private sector bank to determine 
the level of competition for which it has used the 'Panzar-Rosse Approach'. 

7.1. Definition and Benefits of Competition 
Competition is defined as a process of rivalry between firms seeking to win customers’ business over time 
(Whish, 2005). The aim is to increase market share and get higher profits. Firms compete on prices or 
quality of the products in concern. According to the traditional industrial organization literature, in a 
perfectly competitive market, there are many producers having small market shares. The concentration in 
the market is low. Individual producers can not affect the price of the product, so they are price takers. 
Products are homogenous. Moreover, there are no barriers to enter to or exit from the industry. Finally there 
is perfect information among producers and consumers. 

The benefits of competition are that, social welfare increases with the degree of competition in the market. 
Social welfare is defined as the sum of consumer and producer welfare. It is a static welfare measure. It is 
given by total surplus that is the sum of the consumer and producer surpluses. Consumer surplus is the 
difference between consumer’s valuation of the good and its market price. It is also defined as the net 
benefit that a consumer gains by buying the good. Producer surplus is the profit that the producer gets from 
selling the good that it produces. In perfect competition social welfare is maximized. At the maximum level 
of social welfare, Pareto efficiency is achieved, which is defined as the situation in which, it is not possible 
to make anyone better-off without making someone else worse-off. Efficiency in turn consists of both 
allocative and productive efficiencies. First of all, if allocative efficiency is achieved at the equilibrium 
prices in the market, this means that economic resources are allocated between different goods in such a way 
that it is not possible to make anyone better-off without making someone else worse-off. 

Consumer surplus is at the highest value. Goods are allocated between consumers according to the prices 
that they are prepared to pay and prices are equal to the marginal costs of production. Secondly, productive 
efficiency means that goods are produced at the lowest cost possible. Under perfect competition, firms 
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produce at the lowest cost and on a more efficient basis in order to earn higher profits (Motta, 2004, Whish, 
2005). 

Apart from allocative and productive efficiencies, dynamic efficiency is also important. Dynamic efficiency 
refers to the extent to which a firm introduces new products or processes of production into the market. In 
perfect competition, it is assumed that producers constantly innovate and develop new products. This is the 
result of the rivalry between firms to increase market shares. Thus, competition may have the desirable 
effect of stimulating technological research and development. The competition in the market forces the 
producers to innovate constantly to produce higher quality products and decrease costs to maintain or 
increase their market shares and make more profits (Motta, 2004; Whish, 2005). 

However, in an imperfectly competitive market, in which concentration is high and competition is low, 
Pareto efficiency is not achieved and social welfare is not at maximum. As the market power of firms’ 
increases, they charge higher prices to consumers and they have less incentive to decrease their costs. 
Therefore, neither allocative nor productive efficiency is present in the market. At the extreme case of 
monopolistic market structure, monopoly firm produces below the competitive and hence the optimum level 
of production and charges the highest prices leading to decline in consumer surplus and hence allocative 
inefficiency. Moreover, it has no competition constraint from other firms. As a result, it has less incentive to 
decrease costs and produce at the most efficient way by using the most efficient available technology. 
Hence, a monopoly firm does not have productive efficiency. Finally, in traditional industrial organization 
literature, it is thought that a monopoly does not have the incentive to innovate and develop new products 
and production processes in turn leading to dynamic inefficiency (Motta, 2004; Whish, 2005). 

Competition policy is defined as the set of policies which aim to ensure that competition in the marketplace 
is not restricted. Thus, the aim of the competition policy is to maximize the social welfare by ensuring that 
markets are competitive, allocative and productive efficient. In other words, competition policy aims at 
creating and maintaining an efficient market structure (Motta, 2004; Whish, 2005). 

7.2. Specific Features of Banking System in Terms of Competition and Stability 
As in other industries, competition in banking system also matters for efficiency and maximization of social 
welfare. From the traditional industrial organization perspective, competition among banks results in 
allocative, productive and dynamic efficiencies. Hence, as a first-order effect, it is expected that increased 
competition in banking sector leads to lower costs, lower loan rates and wider supply of loans, greater 
product innovation and improved quality of services. Even though financial services have some special 
properties, the channels through which competition affects efficiency are similar to other industries 
(Northcott, 2004; Claessens, 2009). 

With regards to the allocative efficiency, two aspects are important: the quantity of credit supplied and its 
efficient allocation. In a perfectly competitive banking market, the profit maximizing behaviour of banks 
results in equilibrium where the greatest quantity of credit is supplied at the lowest price and where it is 
efficiently allocated. In terms of productive efficiency, if there is no economy of scale in banking services, 
productive efficiency is obtained in perfect competition since outputs are produced at minimum cost. As for 
dynamic efficiency, rivalry among banks leads to product innovation, development of new business 
processes, usage of higher level of technology in providing banking services, constant increase in the quality 
of financial products etc. All these efficiencies in turn lead to increase in social welfare and economic 
development (Claessens and Laeven, 2004; Northcott, 2004; Claessens, 2009). However, banking sector has 
specific features that make it of particular importance to an economy and properties that may distinguish it 
from other industries. First of all, banks contribute greatly to economic growth by providing financial 
resources to other industries and hence facilitating production. They play a crucial intermediating role 
between borrowers and lenders through facilitating the transfer of resources from savers to borrowers. 
Banks mobilize, allocate and invest much of society's savings, so bank performance has substantive 
repercussions on capital allocation, firm growth, industrial expansion and economic development. 
Moreover, banks have an important function in the reduction of information and transaction costs associated 
with the interaction of borrowers and lenders. Hence, a well-functioning banking system is regarded as a 
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cornerstone of market economy (Carletti and Hartmann, 2002; Berger et al., 2004; Boyd and De Nicolo, 
2005; Beck, 2008). 

Besides the importance of an existence of efficiently functioning banking system for economic growth, 
banking system is also important since any instability in the banking system has the potential to lead to a 
financial instability. Although financial stability covers all the financial institutions, soundness of banks is 
usually at the center of financial stability concerns and banking sector policy debates. The reason is that any 
instability in the banking sector can be easily transmitted to other sectors in the economy by disrupting the 
interbank lending market and payments mechanism and by reducing credit availability to real sector. Any 
distress in an individual bank has the potential to impact the whole banking and then financial system 
through the contagion effects. This in turn has high costs for the economy at large. Given the large social 
costs of banking sector instability, it is natural for policymakers to make the avoidance of banking instability 
& crisis a high priority (Carletti and Hartmann, 2002; Beck, 2008; Berger et al., 2008). Therefore stability of 
the banking system matters for policymakers as well as the efficiency of it. To achieve efficiency, it is 
certain that policymakers have to maintain a level of competition in the system by supervisory and 
regulatory policies. 

However, the stability is affected by a lot of factors such as macroeconomic and institutional factors, 
regulatory and supervisory policies as well as international economic conditions. Stability of the banking 
system may also be affected by the level of competition in the system. At this point the following question 
arises: Is competitive banking system more prone to instability or in other words, is there a negative relation 
between competition and stability in the banking sector? There has been a traditional perception among 
policymakers and economists that more competition in banking industry is associated with higher incentives 
to engage in more risky activities which ultimately lead to an increase in probability of bank failures. 
According to this view, there is a trade-off between competition and banking system stability. A certain 
degree of market power raises the opportunity cost of bankruptcy, thus moderates risk taking incentives of 
banks and fosters the stability of the system. The argument that a more competitive banking sector might 
endanger the stability of the financial system has for so long been the key rationale for the restriction of 
competition in banking markets by regulators. They think that market power is beneficial for social welfare 
by reducing the probability of excessive risk taking and consequently by increasing systemic stability. 
However, recently there is a counter argument that the competition in the banking sector may enhance the 
stability of banks. According to this opposite view, increase in market power has the potential to negatively 
affect the stability of banks due to moral hazard and adverse selection problems on the part of borrowers and 
hence increase instability. Therefore, there exists no trade-off between competition and stability for banking 
sector (Boyd and De Nicolo, 2005; Schaeck et al., 2006; Beck, 2008; Berger et al.,2008). 

To sum up, in banking system, unlike other sectors of the economy, competition policy must take account of 
the interaction between competition and stability. The view that competition is unambiguously good in 
banking is more naive than in other industries. The special nature of banking sector in terms of stability 
means that competition policy is more complicated in the banking system than other sectors. 

7.2.1. Effect of Competition on Regulation and Supervision of Banks 
The second argument supporting the competition-fragility view refers to the number of banks to be 
regulated and supervised by the authorities. Some researchers state that more concentrated banking systems 
which have a relatively small number of larger banks is substantially easier for supervisors to monitor 
efficiently than competitive banking system with lots of banks. Since the quality of regulation and 
supervision is better, concentrated banking systems suffer fewer banking crises and thus overall banking 
system stability is enhanced. According to Allen and Gale (2000, 2003), the US, which has large number of 
banks, supports this view since it has a history of much greater financial instability than the United Kingdom 
or Canada, where the banking sector is dominated by few larger banks (Beck et al., 2006b; Beck, 2008). 

7.2.2. Effect of Competition on Interbank Market and Payment System 
Another channel stated in the literature through which competition can impact stability is the interbank 
market and payment system. Allen and Gale (2000) show that perfect competition can prevent banks to 
provide liquidity to a bank hit by a temporary liquidity shortage. No bank has incentive to provide liquidity 
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to the troubled bank, causing this bank to eventually fail with negative repercussions for the whole sector 
(Allen and Gale, 2004; Beck, 2008). Saez and Shi (2004) argue that if banks are limited in number, they 
may have an incentive to act strategically and cooperate to provide liquidity to the bank that has the 
temporary liquidity shortage. This prevents contagion and makes the banks that provide funds in this way 
better off (Allen and Gale, 2004; Beck, 2008). Micco and Panizza (2005) find that banks with a larger 
market share can internalize the positive counter-cyclical effects of expanding credit during recessions and 
have incentives to reduce financial contagion. Allen and Gale (2004) analyze the relationship between 
contagion, financial fragility and competition. They define contagion as an important source of financial 
instability which occurs when a small shock to an individual bank spreads from bank to bank throughout the 
rest of the financial system and causes a systemic problem affecting the entire economy. Allen and Gale 
(2000b) develop a model of contagion through the interbank market with a perfectly competitive banking 
system. It is shown that a shock in liquidity in a particular region that is small relative to the economy could 
spread through the interbank market and lead to systemic risk so that all the banks in the financial system to 
go bankrupt (Allen and Gale, 2004). Allen and Gale (2004) extend this model of contagion to allow for 
imperfect competition in the banking sector. They show that imperfectly competitive banking market may 
be more stable than perfectly competitive one, so there is a trade-off between competition and financial 
stability. The reason is that each oligopolistic bank realizes that its actions affect the price of liquidity. By 
providing sufficient liquidity to the market they ensure that contagion and their own bankruptcy are avoided.  

Allen and Gale (2004) assess a variety of different models of competition and stability in the banking sector 
to illustrate the potential trade-offs that may exist between competition and financial stability. They 
highlight that the relationship between competition and financial stability is multifaceted and complex; 
hence the view that there is a trade-off between competition and financial stability may not hold. Different 
models can provide different results and there is a very wide range of possibilities. 

Boyd et al., (2006) study two models in which banks face an asset allocation decision. The first model 
reflects the franchise value hypothesis. It allows for competition in deposit, but not in loan markets and there 
is only portfolio problem and no contracting problem between banks and borrowers. This model predicts a 
negative relationship between banks’ stability and competition. The second model is from Boyd and De 
Nicolo (2005)’s model which predicts a positive relationship between competition and stability. It allows for 
competition in both loan and deposit markets and banks solve an optimal contracting problem with their 
borrowers. They show that the two models yield opposite predictions with respect to banks’ risk taking. The 
prediction of the franchise value hypothesis model is that risk of failure is strictly increasing in the number 
of firms. With the Boyd and De Nicolo (2005)’s model, on the other hand, risk of failure is strictly 
decreasing in the number of firms.  

They conclude that theoretical arguments do not show that banking stability decreases with the degree of 
competition. Theoretically, that result depends on a particular model specification. To sum up, theoretical 
studies on the relationship between competition, concentration and stability in the banking sector come to 
different conclusions with regards to the direction of the relationship. Relatively earlier studies on this issue 
support the view that competition leads to instability in banking sector and hence there is a trade-off 
between competition and stability. The widely recognized paradigm supporting this view is the franchise 
value view stating that market power decreases the risk-taking incentive of banks and probability of 
bankruptcy. This view has had an influence on academicians and policymakers for so long. Other studies 
which conclude that competition may have a detrimental impact on the stability of competition take in to 
account the effects of concentration and competition on regulation and supervision of banks, interbank 
market and payment systems, portfolio diversification and informational rents. 

Relatively recent studies however, propose that competition may enhance the stability of the banking 
system. The popular view is the risk-shifting paradigm stating that the due to moral hazard and adverse 
selection problems on the part of borrowers, increase in loan rates due to decrease in competition and the 
resulting market power may lead to an increase in riskiness of banks. Other studies which support the 
positive relationship between competition and stability focus on the too big or too-important-to-fail policies 
and effect of competition on supervision of banks. Furthermore, some studies conclude that the relationship 
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between competition and stability in banking sector is complex and depends on many other factors and 
hence there is no clear positive or negative relationship between them.  

7.3 Literature Review 
Mitra and Shankar (2008), in their paper tried to model and evaluate the efficiency of 50 Indian banks. The 
aim of the paper was to estimate and compare efficiency of the banking sector in India. The analysis was to 
evaluate whether the banking sector fulfils its intermediation functions sufficiently and was in a position to 
compete with the global players or not. The results are insightful to the financial policy planners as it 
identifies priority areas for different banks, which can improve the performance. This paper briefly 
evaluated the performance of Banking Sector in India.  

Satish Kumar (2008), in his article on an evaluation of the financial performance of Indian private sector 
banks wrote about the important role played by Private sector banks in the development of Indian economy. 
Post liberalization, the banking industry has undergone major changes. The economic reforms have changed 
the banking sector to a great extent. RBI permitted the private sector to open new banks as per the 
recommendation of Narashimam committee. Earlier, the Indian banking industry was dominated by public 
sector banks. But now the scenario has changed. The new generation banks with the use of technology and 
professional management have acquired significant market share in the industry.  

Sahoo and Singh (2007), in their paper attempted to examine the performance trends of the Indian 
commercial banks for the period 1997-98 to 2004-05. Their broad empirical findings are indicative in many 
ways. First, the increasing average annual trends in technical efficiency for all ownership groups indicate an 
affirmative gesture about the effect of the reform process on the performance of the Indian banking sector. 
Second, the higher cost efficiency accrual of private banks over nationalized banks indicate that nationalized 
banks, though old, do not reflect their learning experience in their cost minimizing behavior due to X-
inefficiency factors arising from government ownership. This finding also highlights the possible stronger 
disciplining role played by the capital market indicating a strong link between markets for corporate control 
and efficiency of private enterprises assumed by property right hypothesis. And finally, concerning the scale 
elasticity behavior, the technology and market-based results differ significantly supporting the empirical 
distinction between returns to scale and economies of scale, often used interchangeably in the literature.  
Vradi and Mauluri (2006), in their study on “Measurement of efficiency of banks in India" concluded that in 
modern world performance of banking is more important to the stability of the economy .In order to find the 
efficiency of Indian banks the paper has looked into the following four indicators i.e., profitability, 
productivity, assets quality and financial management for all the public and private sector banks in India for 
the period 1999-2000 to 2002-2003. For measuring efficiency of banks it has used development 
envelopment analysis and found that public sectors banks are more efficient than other banks in India. 

Petya Koeva (July 2003), in his study on "The Performance of Indian Banks: During Financial 
Liberalization" provided some new empirical evidence on the impact of financial liberalization on the 
performance of Indian commercial banks. The analysis focused on examining the behavior and determinants 
of bank intermediation costs and profitability during the liberalization period. The empirical results suggest 
that type of ownership has a significant effect on some performance indicators and that the observed 
increase in competition during financial liberalization has been associated with lower intermediation costs 
and profitability of the Indian banks. 

The study of competition, in academic literature can be discussed in two groups. Firstly, structural studies 
that emphasizes on the parameters of market structure and secondly, cost studies that look into the 
relationship between firm's input-output cost (Bresnahan model and Panzar -Rosse model). Structure- 
Conduct- performance (SCP) paradigm was developed by Mason (1939) and Bain (1951) in early 1950s. 
This approach revolves around three structural hypotheses. Bain (1951) suggested the hypothesis of market 
power which proposed that highly concentrated markets act collusively and thus achieve high profit. Hence 
to become more competitive the number and size of firms should be controlled. Stigler (1964) and Demsetz 
suggested the hypothesis of efficiency to challenge the market power hypothesis. During 1980s, Baumol, 
Panzar and Willig (1983) proposed the contestability hypothesis. According to this if there is free entry-exit 
market condition then monopolist tries to prevent entry of new banks into the market by setting a 
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competitive price, where efficiency hypothesis allows the market forces to run the best option, the 
contestability hypothesis suggests lowering of entry-exit barriers.  

Increased competition in the banking sector is able to distort the financial stability.  Higher level of risk 
increases the possibilities for bank insolvency and undermines public confidence in the financial system. 
Contagion effects of the bank's failure produce strong negative externality both for the financial sector and 
for the real sector with a large social cost and moral-hazard problem (Vives, 2001:538). Allen and Gale 
(2004) argue that “greater competition may be good for efficiency, but bad for financial stability. 
Concentration may be socially preferable to perfect competition and perfect stability may be socially 
undesirable. 

According to competition-stability view; concentrated banking structure and low competition lead to 
increased financial fragility. In addition, increased competition causes banks to take more risk. Though there 
is increased level of risk, by use of banks own resources or by taking other risk-mitigating measures, 
competition still ensures the stability of financial system. 

Boyd and De Nicolo (2005), advocates competition-stability approach and indicate as banking concentration 
increases, the probability of bankruptcy has increased. They reject the trade-off between competition and 
concentration. Most of the studies on the economies of developed countries support the competition - 
stability view [Uhde and Heimeshoff (2009); Carlettive Hartmann (2002); Boyd, De Nicolo and Jalal 
(2006); Claessens and Laeven (2004; Schaeck et al., (2009)]. Contrary to competition-fragility hypothesis, 
their results support the competition-stability literature. 

The direction of the relationship between competition and bank fragility could differ based on the economic 
structure and relations. Within this context, it is impossible to make judgments that is always and prevalent 
everywhere. According to Martinez-Miera and Repullo(2010), whereas risk-shifting effect, identified by 
Boyd and De Nicoló (2005), prevalent in monopolistic markets, competitive markets are dominated by the 
margin effect. Therefore, there has been an established U-shaped relationship between competition and 
bankruptcy. In risk-shifting effect posed by Boyd and De Nicoló (2005),the result of more competition leads 
to less debt level, low level of credit risk and more secure banks. 

Verlnikov (2013) explained a relatively high profitability and efficiency of the Russian state controlled 
banks by showing their competitive position in acquisition and disposal of assets. Also the paper suggested 
about much more concentration of market. 

There has been considerable distress about how continuing consolidation in financial systems in the world 
will affect competition. Indeed, many of the recent public debate seems to assume that perfect competition 
in banking is ideal. This was not the matter before. From a longer period of time, policy-makers focused on 
stability with the belief that some degree of market power is necessary to maintain stability in the banking 
sector which led many countries to pursue policies of, implicitly or explicitly, restricted competition.  

Molyneux et al (1994) assesses competition in the EU countries using Panzar-Rosse H statistic over the 
period 1986–1989. Paper analyses concentration in EU countries and state that it is peculiarity of developed 
world to have a handful of banks to control a significant part of banking market, but it may not necessarily 
impact competition. But EU countries do prefer to have large banks. Even the European Central Bank 
legislation has given free access to member countries; there was no change in market conduct during the 
period 1986-1989. The results indicate that banks in Germany, the United Kingdom, France and Spain 
earned revenues as if under conditions of monopolistic competition during the period.  

Rozas (2007) analyses competition in the Spanish Banking system using PRH statistic for the period 1986-
2005. This paper uses weighted procedure to control for size and number of branches. The paper states a 
brief on the three NEIO based empirical models i.e. Bresnahan and Lau and Panzar and Rosse (1987). The 
first models have been scarcely used due to their data intensiveness. The paper concludes that Spanish 
banking system is facing increasing competition whereas previous studies have found that have 
monopolistic competition. 
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Bikker and Groenveld (2008) analyzed the competitive structure in the European Union as a whole and also 
as individual countries. This paper analyses the market condition in which the banks operate in the 15 EU 
banks for the period 1989-1996 to see whether market conditions have changed. Then this paper tries to see 
whether the banks operate in European markets or national markets by using a modified version of Panzar-
Rosse model. It also tries to analyze whether concentration impacts competition. Authors first determine the 
competitive structure of the entire European banking industry using an extended version of the Panzar-Rosse 
[PR] method. This study also suggests that banking systems in European countries are identical. There is 
negative correlation between concentration and competition, thus strengthening the conventional view that 
concentration impairs competition. 

Competition measures in the developing world have generally focused on the effects of policy changes. 
Many of the studies have applied PRH statistic for assessing competition. Ariss (2009) tries to assess the 
level of competition in the Middle East and North African [MENA] countries using non-structural or NEIO 
approaches like Lerner index and PRH statistic to assess competition. There are only three papers that 
conduct this kind of analysis for the MENA region. All three compute the PRH statistic as the measure of 
competition. Ariss (2009) analyzed competition in 12 MENA economies during the period 2000-2006 and 
found monopolistic competition. The paper analyzed competition during 1994 to 2008 and also tested the 
competition in sub-periods to compare the competition in MENA with other regions of developing world. 
There is monopolistic competition in MENA and comparisons over time suggest that competition has not 
improved overall and it is lower as compared to other developing regions.  

Majid and Sufian (2007) analyze competition in Malaysian Islamic banking industry using PRH statistic. 
Malaysia has a dual banking system and is one of the first countries to have a full-fledged Islamic banking 
system running side by side with traditional banking system. Market share of Islamic banking was around 
11% at the time of study. HHI index has reduced from 1513 in 2000 to 1388 in 2006 indicating 
concentration has reduced.  

Stavarek and Repkova (2011) assesses competition in the Czech banking system using the PRH statistic 
during the period 2001-2009 and compares the competition in the two sub-periods 2001-2005 and 2005-
2009 for a panel of 15 banks. The paper also test for equilibrium conditions and finds that the banking 
market is in equilibrium during most of the estimation period. There was monopolistic competition in the 
Czech banking during the full estimation period; it was close to perfect competition in the first sub-period 
and competition reduced after joining the EU in 2004. 

 

A few studies have tried to look at competition and concentration in the Indian banking system. 
Bhattacharya and Das (2003) found that there was a significant change in the levels of concentration in early 
1990s and despite a spate of mergers in the late 1990s, the level of concentration did not change 
significantly. Varma and Saini (2011) analysed the impact of bank size on the conduct of bank. Using 
conjectural variation model the study finds that the biggest banks charge the lowest markup, indicating the 
increase in bank size through consolidation may not have negative implications in terms of abuse of market 
power by big banks. Prasad and Saibal (2007) analysed competition in the Indian banking sector using PRH 
statistic for the period 1996-2004 and two sub periods 1996-1999 and 2000-2004. Findings suggested 
monopolistic competition for the overall period and the two sub-periods with higher levels of competition in 
the second sub-period. Zhao et al. (2010) looks at the deregulation – prudential re-regulation framework 
which has been adopted in Indian banking sector and its impact on competition and performance. Authors 
argued that deregulation induced competition should lead to efficiency and better performance in banking 
industry. 

7.4 Empirical Framework 
Two main approaches to measure competition in the banking sector can be discussed. Firstly, the structural 
approach and secondly, the non-structural approach. As the approach suggests, the structural approach try to 
assesses the competition in bank by examining measures of market structure such as concentration ratios 
(the share of assets held by the top 3 or 5 institutions) or indices (e.g., the Herfindhal-Hirschman index). The 
theoretical justification for using concentration as a measure of competition comes from the so -called 
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Structure-Conduct-Performance paradigm that postulates that fewer and larger firms (higher concentration) 
are more likely to engage in anticompetitive behaviour. However, studies have shown that at times 
concentration is not a reliable measure of competition (N, 1999) and the link between concentration and 
performance is not always positive as suggested by the Structure-Conduct-Performance paradigm 
(Jackson.W, 1992). Furthermore, even concentrated banking sectors can be competitive if they remain 
contestable by promoting entry and exit. 

The non-structural approach based on the “New Empirical Industrial Organization literature” measures 
competition without using explicit information about the structure of the market. Instead, non-structural 
measures focus on obtaining estimates of market power from the observed behaviour of banks.  

The methodology put forward by Panzar and Rosse (1987) stems from a general equilibrium market model. 
It presupposes that firms will employ different pricing strategies in response to the changes in factor input 
prices depending on the competitive behavior of market participants. In other words, competition is 
measured by the extent to which changes in input prices are reflected in firms' equilibrium revenues. It also 
assumes that if the market is not stable then entry to and exit from the market will be easy although the 
concentration of the market is high. Thus, the prices will be set equal to marginal cost. 

The equation that is being used for testing competition in this study is: 
log (REV)it =a0+ a1 log PLit +a2 log PKit +a3 log PFit + b1RISKASSit +b2 log ASSETit + b3logBrit 
+g1GROWTHt + µi +nit 
where,  
REVit is the ratio of bank revenues to total assets for firm i at time t; 

PL is personnel expenses to employees (the unit price of labour);  

PK is the ratio of capital assets to fixed assets (the unit price of capital);  

PF is the ratio of annual interest expenses to total loanable funds (the unit price of funds); 

RISKASS, the ratio of provisions to total assets; 

ASSET is bank size, as measured by total assets;  

BR is the ratio of the bank’s number of branches to the total number of branches for all    banks; 

GROWTHt is the rate of growth of GDP, which obviously varies over time but is constant across banks at a 
given point in time;  
μi is a bank-specific fixed effects; 

nit is an idiosyncratic disturbance term; 

The contestability Parameter H is given by: 
  H = a1 + a2 + a3 
As this approach is valid to a banking market in long run equilibrium this study needs to test for this based 
on this below regression. 

log ROAit = a0’ + a1’ log PLit + a2’ log PKit + a3’ log PFit +b1’ RISKASSit + b2’ log ASSETit + b3’ log Brit 
+g1’GROWTHt + hi + wit 

The market is equilibrium if: 

                              E = a1 + a2 + a3 = 0 

Panzar and Rosse (1987) showed that the sum of the elasticities of a firm’s revenue with respect to the 
firm’s input prices - the so-called H-statistic - can be used to identify the extent of competition in a market. 
Under perfect competition, the H- statistic should be equal to one, since any increase in input prices should 
lead to a one-to-one increase in total revenues. This is true because those firms that cannot cover the 
increase in input prices will be forced to exit the market. By contrast, the H-statistic will be zero or negative 
if the firm operates as a monopoly—an upward shift in the marginal cost curve will be associated with no 
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change or a reduction in revenue as a result of the optimality condition for the monopolist. If the banking 
sector is characterized by monopolistic competition, the H-statistic will lie between zero and one. 

7.6 Empirical Analysis 
A large cross-sectional series, as in our case of 18 years of study period, the panel may carry the time series 
property of stationarity and may suffer with the problem of unit root with the panel. Hence the present study 
tries to test panel unit root of the studied banks by using LLC, HT and Breitung tests. Table -7.1 presents the 
estimated panel unit root test statistics for public sector banks and found that variables like REV, ROA, PK, 
PL, PF, RISKA and Growth does not contain unit root. Harris-Tzavalis and Breitung test statistics could not 
be able to reject the null hypothesis of no unit root for ASSET and BR. But LLC test rejects the possibility 
of unit root at 1% level of significance. A similar response has also been observed for panels of private 
sector banks and the full sample panel containing all the Indian banks (Table 7.2 and 7.3). In case of full 
sample panel, ASSET has become stationary and BR remained non stationary as suggested by Harris-
Tzavalis and Breitung. LLC reject the null hypothesis at above 1% level. Hence we may consider it as a 
week order of non-stationarity for ASSET and BR and in overall there is hardly any sign of unit root within 
panels. 

Table (7.4, 7.5), (7.9, 7.10) and (7.14, 7.15) presents the estimates of panel regression of three panels of 
study without adjusting and with adjusting the standard errors for the panel estimates. The F-statistics of all 
the models establish a strong level of significance of the panel regressions at above 1% level of probability. 
The estimated coefficients without adjusting standard error are almost equal with coefficients estimated with 
adjusting standard error.  But our focus is to capture the changes in the changes in the standard error. The 
difference in standard error between two models confirms that error variances are not homoskedastic. For a 
better confirmation, the study has used modified Wald test and Breusch-Pagan test for heteroscedasticity 
(Table: 7.22) where the null hypothesis of no heteroscedasticity or constant variance is rejected at 1% level 
of probability in case of all the three panel by both of the test. As a result the estimated t-statistics of the 
coefficients will vary and a small change in sample may make large change in significance level of the 
estimated parameters between different samples. The simple panel model obtains OLS estimates for the 
linear models allowing the standard error to be consistent and robust to each panel with different variances 
of the disturbances. In such case FGLS estimates produce more efficient estimates. But the standard error 
estimates are conditional on the estimated error covariance. The estimates of FGLS model is presented in 
Table no 7.6, 7.11 and 7.16 for public sector, private sector and all banks respectively. The Wald chi square 
statistics for all the FGLS model are highly significant in above 1% level of probability. It surely establishes 
the overall significance of the model. Out of the estimated coefficients, RISKA for public sector banks, PL 
of Private sector banks and RISKA in full sample panel are appearing statistically insignificant. All the other 
coefficients of the estimated FGLS parameters are significant at 1% level of probability.  

One of the dimensions of cross sectional time series suggest us, that in case of large time period, there is 
some probability that the panel might be contemporaneously correlated across panel. Hence we are also 
concerned about the autocorrelation of the panel disturbances. It is eventually captured by Prais-Winsten 
correlated panels corrected standard error model. The Table 7.17 and 7.18 presents the estimates of Prais-
Winsten correlated panels corrected standard error model with common autocorrelation parameter and panel 
specific auto correlation parameter for public sector bank. Similarly, table 7.11, 7.12) and (7.17, 7.18) 
contains the  estimates of Prais-Winsten correlated panels corrected standard error model with common 
autocorrelation parameter and panel specific auto correlation parameter for private sector bank and the panel 
for full sample. In case of public sector banks, the estimate of auto correlation parameter is high at 0.514 and 
the standard errors are relatively higher than the model without autocorrelation. It is expected if there is 
autocorrelation. The panel specific autocorrelations terms are also relatively higher confirming the earlier 
findings.  The autocorrelation parameter for the panel of Private sector and full sample panel presented in 
table 7.12 and 7.17 are also high with rho equals to 0.492 and rho equal to 0.5678 respectively. The 
estimated standard error terms are also relatively larger than corresponding FGLS that assumed no 
autocorrelation. Hence it confirms the existence of auto correlation in these panels. It is also further 
confirmed by panel specific auto 6orrelation parameters (table 7.13, 7.18) as estimated by Prais-Winsten 
correlated panels corrected standard error model.  
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7.8 Estimates of H statistics of Panzar-Rosse Model 
We first consider the differences in H statistics between various estimation methods (FGLS, and PCSE). 
FGLS and PCSE yield approximately close point estimates of H except some differences in estimated 
standard errors. The use of FGLS reduces the standard errors dramatically. Apparently, FGLS does not lead 
to a harmful scale correction, which would result in a substantial upward bias of H. Estimated results for the 
Panzar-Rosse revenue equation and the corresponding values of the H statistic together with 
heteroscedasticity consistent standard errors (White, 1980) is reported in table -3.18. Throughout, the H 
statistic is assumed to be constant over time, thus representing the average valueduring the sample period 
over which the revenue equation is estimated. We have also performed estimation on price equation (ROA) 
by estimating HROA. (Shaffer,1982). We have done this by replacing the dependent variable in Revenue 
Equation by ROA. HROA can be used as a test of long-run competitive equilibrium. Whenever H = 1 and 
HROA= 0, both the revenue test and the ROA test provide results consistent with long-run competitive 
equilibrium. 

In the revenue equation, the H-statistic comes out to be 0.35 in both FGLS and PCSE model for public 
sector bank. Whereas, the H-statistic comes out to be 0.63 and 0.77 by FGLS and PCSE model respectively 
for private sector bank. Together the public sector and private sector bank, the H-statistic comes out to be -
0.28 and -0.112 as estimated by FGLS and PCSE model respectively. For both public sector and private 
sector bank the H-statistic is positive and 0 < H < 1. The empirical result is consistent with concluding a 
monopolistic competition in Indian banking sector considering public sector and private sector banks 
separately. Therefore, it also could be noted that in average Indian banks dispose certain market power. But 
in between public sector and private sector banks, private sector banks seems to be more competitive than 
public sector banks since the H statistic is more towards unity (1). Looking into the H-statistic of all banks 
the H statistics came out to be negative. It means market is structurally disequilibrium. To check this 
problem the Panzar-Rosse model is estimated with price equation by estimating HROA. The results are given 
in Table No. 7.18.In the price equation, the H-statistic comes out to be 0.194 and 0.209 respectively. For 
both public sector and private sector bank the H-statistic is again positive and 0 < H < 1. Hence the 
empirical result is consistent with concluding Indian banking sector as monopolistic competition. Hereby, 
we may note that the H-statistic of all banks in sample H comes out to be positive. It means market is now in 
structurally equilibrium condition and comparing public sector and private sector banks, private sector banks 
seems to be relatively more competitive than public sector bank. 

7.8 Conclusion 
The present study has used Panzar-Rosse approach to estimate the degree of competition in Indian banking 
sector. The study has considered 39 Indian banks including 21 public sector and 18 private sector banks. 
Panzar-Rosse model assigns a numerical have (H statistics) that is the basis to conclude the dominant market 
structure in the Industry. Concerning the estimated value of ‘H’ statistics, it varies between 0.35 and 0.77 for 
public sector and private sector banks. H statistics for public sector banks are closer to zero which otherwise 
implies Indian public sector banks are having some monopoly within the sector. The H statistics of private 
sector banks are closer to unity and can be concluded to be relatively competitive. From the above we may 
conclude that the hypothesis of perfect competition has to be rejected for Public sector banks and there 
exists Monopoly. It means there is a big player among the public sector banks who dominates other banks. 
And also we conclude that the private sector banks more competitive and facing a perfect competition. It 
means not a single bank has the power of dominance. The above statement is based on the situation of 
comparison but altogether India Banking sector is facing a Monopolistic competition. 

Estimated Results 
Table 7.1: Panel Unit root test for Public sector Banks 

 
Levin-Lin-Chu Test Harris-Tzavalis Test (roh) Breitung Test (Lambda) 

Adj.t* Prob. Stat Z Prob. Stat Prob. 
REV -2.30e+12 0.00 0.600 -6.80 0.000 -2.17 0.015 
ROA -3.2e+12 0.00 0.446 -11.11 0.000 -3.956 0.000 
PK -1.72+13 0.00 0.715 -3.56 0.000 -5.905 0.000 
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PL -6.9e+12 0.00 0.448 -11.07 0.000 -5.789 0.000 
PF -7.3e+12 0.00 0.928 -4.31 0.000 -2.179 0.015 

RISKA -1.3e+13 0.00 0.958 -2.37 0.008 -5.674 0.000 
ASSET -1.2e+12 0.00 1.011 0.672 0.749 16.78 1.00 

BR -2.2e+12 0.00 0.997 -0.157 0.437 4.404 1.00 
Growth -6.9e+12 0.00 0.0001 -23.67 0.000 -11.22 0.00 

Table 7.2: Panel Unit root test for Private sector Banks 

  
Levin-Lin-Chu Test Harris-Tzavalis Test (roh) Breitung Test (Lambda) 

Adj.t* Prob. Stat Z Prob. Stat Prob. 
REV -4.2e+12 0.00 1.02 1.26 0.89 1.86 0.969 
ROA -3.9e+12 0.00 0.539 -8.07 0.00 -3.90 0.00 
PK -3.4e+13 0.00 0.931 -3.57 0.00 -6.18 0.00 
PL -7.8e+13 0.00 0.669 -4.49 0.00 -1.82 0.03 
PF -2.8e+12 0.00 0.562 -7.28 0.00 -3.08 0.001 

RISKA -1.2e+12 0.00 0.573 -6.98 0.00 -3.00 0.001 
ASSET -1.5e+12 0.00 0.794 -1.24 0.10 2.74 0.99 

BR  -1.9e+12 0.00 0.902 1.57 0.94 8.22 1.00 
Growth -6.4e+12 0.00 0.0001 -21.91 0.00 -12.00 0.00 

Table 7.3: Panel Unit root test for all the banks of Indian banking sector 

  
Levin-Lin-Chu Test Harris-Tzavalis Test (rho) Breitung Test (Lambda) 

Adj.t Prob. Stat Z Prob. Stat Prob. 
REV -4.1e+12 0.00 8.88 1.70 0.95 1.54 0.93 
ROA -5.0e+12 0.00 0.52 -12.11 0.00 -5.20 0.00 
PK -3.5e+12 0.00 0.92 -5.44 0.00 -1.48 0.06 
PL -1.0e+13 0.00 0.58 -9.99 0.00 -3.70 0.00 
PF -4.9e+12 0.00 0.612 -8.77 0.00 -2.30 0.01 

RISKA -4.8e+12 0.00 0.96 -2.74 0.003 -4.10 0.00 
ASSET -1.9e+12 0.00 0.804 -1.45 0.07 3.71 0.99 

BR  -2.7e+12 0.00 1.01 1.4 0.92 12.67 1.00 
Growth -9.4e+12 0.00 0.00 -32.2 0.00 -17.66 0.00 

 
Model 1: Revenue Equation 

Table 7.4: Panel Regression - Public Sector Banks (Without Adjusted Standard Error) 
Number of Observations 378 R-Square 0.972  

Number of Groups 21 Adj. R-Squ 0.971  
F- Statistics 1851.91 Root MSE 0.079  

Prob. 0.000    
REV (Dependent) Coefficient Stand. 't' statistics Prob. 

Constant -1.038 0.069 -14.94 0.000 
PK -0.034 0.016 -2.11 0.014 
PL 0.057 0.030 1.90 0.059 
PF 0.332 0.045 7.39 0.000 

RISKA -0.033 0.028 -1.19 0.236 
ASSET 0.912 0.018 49.06 0.000 

BR 0.091 0.021 4.17 0.000 
GROWTH 0.059 0.036 1.64 0.102 
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Table 7.5: Panel Regression - Public Sector Banks (With Adjusted Standard Error)  
Number of Observations 378    

Number of Groups 21 Adj. R-Squ 0.972  

F- Statistics 2581.54 Root MSE 0.079  

Prob. 0.000    
REV (Dependent) Coefficient Robust (S.E) 't' statistics probability 

Constant -1.038 0.087 -11.93 0.00 
PK -0.034 0.017 -1.99 0.03 
PL 0.057 0.030 1.85 0.06 
PF 0.332 0.036 8.99 0.00 

RISKA -0.033 0.023 -1.45 0.14 
ASSET 0.912 0.019 46.80 0.00 

BR 0.091 0.020 4.35 0.00 
GROWTH 0.059 0.043 1.37 0.171 

Table 7.6: Cross-Sectional Time series FGLS Regression - Public Sector Banks 
Number of Observations 378 Coefficients GLS 

Number of Groups 21 Log likelihood 425.69 
Panels Homoskedastic Wald Chi2 13243.64 

Auto Correlation No Auto Correlation probability 0.000 
REV (Dependent) Coefficient Stand Error 'z' statistics probability 

Constant -1.03 0.068 -15.10 0.00 
PK -0.034 0.017 -1.98 0.06 
PL 0.057 0.029 1.92 0.05 
PF 0.33 0.044 7.47 0.00 

RISKA 0.033 0.027 -1.20 0.23 
ASSET 0.912 0.018 49.59 0.00 

BR 0.091 0.021 4.21 0.00 
GROWTH 0.059 0.036 1.66 0.09 

Table 7.7: Prais-Winsten-Correlated Panels Corrected Standard Errors, Common AR(1) - Public Sector Banks 
Number of Obs. 378 Estimated Covs 231 

Number of Groups 21 Adj. R-Squ 0.972 
Panels Correlated Wald Chi2 4126.13 

Auto Correlation Common AR(1) probability 0.000 
REV (Dependent) Coefficient Panel Correlation (s.e.) 'z' statistics probability 

Constant -1.08 0.11 -9.46 0.00 
PK -0.04 0.023 -2.06 0.03 
PL 0.02 0.037 0.65 0.51 
PF 0.37 0.067 5.61 0.00 

RISKA -0.04 0.033 -1.31 0.19 
ASSET 0.92 0.026 34.19 0.00 
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BR 0.09 0.030 3.06 0.00 
GROWTH 0.06 0.037 1.71 0.08 

Rho = 0.514 

Table 7.8: Prais-Winsten-Correlated Panels Corrected Standard Errors, Panel Specific AR(1) - Public Sector 
Banks 

Number of Obs. 378 Estimated Covs 231 
Number of 

Groups 
21 Adj. R-Squ 0.99 

Panels Correlated Wald Chi2 5046.46 
Auto Correlation Panel-Specific AR (1) Prob. 0.000 
REV (Dependent) Coefficient Panel Correlation (s.e) 'z' statistics probability 

Constant -1.17 0.124 -9.48 0.00 
PK -0.05 0.025 -2.07 0.03 
PL 0.02 0.038 0.56 0.57 
PF 0.40 0.069 5.80 0.00 

RISKA -0.04 0.032 -1.46 0.14 
ASSET 0.94 0.029 32.16 0.00 

BR 0.05 0.033 1.68 0.09 
GROWTH 0.05 0.032 1.85 0.06 

Rho = 0.36      0.82     0.66      0.79      -0.16    ........................................  0.81 

Estimated statistics for Private Sector Banks 
Table 7.9: Panel Regression - Private Sector Banks (Without Adjusted Standard Error) 
Number of  Obs. 324 R-Square 0.974  

Number of Groups 18 Adj. R-Squ. 0.973  

F- Statistics        1707.34 Root MSE 0.114  

Prob. 0.000    
REV (Dependent) Coefficient Stand. Error 't' statistics probability 

Constant -3.67 0.157 -23.13 0.000 
PK -0.14 0.030 -4.62 0.000 
PL -0.05 0.044 -1.13 0.259 
PF 0.82 0.048 17.03 0.000 

RISKA 0.95 0.065 14.71 0.000 
ASSET 1.01 0.020 48.50 0.000 

BR 0.06 0.022 02.79 0.006 
GROWTH 0.12 0.055 02.31 0.021 

Table 7.10: Panel Regression - Private Sector Banks (With Adjusted Standard Error) 
Number of Obs 324    

Number of Groups 18  R-Squared 0.974  

F- Statistics        2273.73 Root MSE 0.114  

Prob. 0.000    
REV (Dependent) Coefficient Robust (S.e) 't' statistics Probability 

Constant -3.67 0.253 -14.49 0.000 
PK -0.14 0.041 -3.39 0.001 
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PL -0.05 0.042 -1.18 0.240 
PF 0.823 0.074 11.04 0.000 

RISKA 0.95 0.106 9.00 0.000 
ASSET 1.01 0.018 55.02 0.000 

BR 0.06 0.023 2.60 0.010 
GROWTH 0.12 0.061 2.14 0.033 

Table 7.11: Cross-Sectional Time series FGLS Regression- Private Sector Banks 
Number of Obs. 324 Coefficients GLS 

Number of Groups 18 Log likelihood 245.106 
Panels Homoskedastic Wald Chi2 12253.95 

Auto Correlation No Auto corr. Probability 0.000 
REV (Dependent) Coefficient Stand Error 'z' statistics Probability 

Constant -3.670 0.156 -23.42 0.000 
PK -0.142 0.030 -04.68 0.000 
PL -0.050 0.043 -1.15 0.252 
PF 0.823 0.477 17.25 0.000 

RISKA 0.959 0.064 14.89 0.000 
ASSET 1.014 0.020 49.11 0.000 

BR 0.061 0.021 2.82 0.005 
GROWTH 0.128 0.054 2.34 0.019 

Table 7.12: Prais-Winsten-Correlated Panels Corrected Standard Errors,Common AR(1) - Private Sector 
Banks 

Number of Obs. 324 Estimated Covs 171 
Number of Groups 18 R-Squared 0.938 

Panels Correlated Wald Chi2 4402.02 
Auto Correlation Common AR(1) Probability 0.000 
REV (Dependent) Coefficient Panel Corrected (Std. Error) 'z' statistics Probability 

Constant -3.36 0.312 -10.75 0.000 
PK -0.095 0.046 -2.02 0.024 
PL 0.083 0.065 1.27 0.204 
PF 0.782 0.090 8.62 0.000 

RISKA 0.887 0.129 6.83 0.000 
ASSET 0.907 0.039 22.82 0.000 

BR 0.146 0.038 3.78 0.000 
GROWTH 0.063 0.444 1.43 0.152 

Rho = 0.492 

Table 7.13: Prais-Winsten-Correlated Panels Corrected Standard Errors, Panel-Specific AR(1) – 
Private Sector Banks 

Number of Obs. 324 Estimated Covs 171 
Number of Groups 18 R-Squared 0.994 

Panels Correlated Wald Chi2 5162.20 
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Auto Correlation Panel-Specific AR (1) Probability 0.000 
REV (Dependent) Coefficient Panel Corrected (Std. Error) 'z' statistics Probability 

Constant -3.729 0.211 -17.60 0.000 
PK -0.113 0.461 -2.46 0.014 
PL -0.046 0.053 -0.87 0.384 
PF 0.089 0.060 14.83 0.000 

RISKA 1.026 0.087 11.70 0.000 
ASSET 0.978 0.029 33.37 0.000 

BR 0.107 0.027 3.90 0.000 
GROWTH 0.038 0.050 0.76 0.445 

Rho = 0.30      0.63     0.15      0.69      0.83    ........................................  0.14 

Estimated statistics for all the Banks 
Table 7.14: Panel Regression – All Banks (Without Adjusted Standard Error) 
Number of  Obs. 702 R-Square 0.965  

Number of Groups 39 Adj. R-Squ. 0.964  

F- Statistics 2738.20 Root MSE 0.137  

Probability 0.000    
REV (Dependent) Coefficient Stand. Error 't' statistics Probability 

Constant -1.498 0.085 -17.47 0.000 
PK -0.062 0.026 -2.32 0.021 
PL -0.331 0.026 -12.41 0.000 
PF 0.113 0.021 5.18 0.000 

RISKA 0.027 0.032 0.85 0.395 
ASSET 1.119 0.013 82.71 0.000 

BR -0.02 0.012 -2.33 0.020 
GROWTH 0.118 0.044 2.64 0.008 

Table 7.15: Panel Regression - All Banks (With Adjusted Standard Error) 
Number of Obs. 3702    

Number of Groups 39 R-Squared 0.965  

F- Statistics 3543.52 Root MSE 0.137  

Probability 0.000    
REV (Dependent) Coefficient Robust (S.E) 't' statistics Probability 

Constant -1.498 0.098 -15.19 0.000 
PK -0.062 0.027 -2.28 0.023 
PL -0.331 0.062 -5.30 0.000 
PF 0.113 0.016 6.85 0.000 

RISKA 0.027 0.026 1.05 0.296 
ASSET 1.119 0.023 47.42 0.000 

BR -0.02 0.009 -2.91 0.004 
GROWTH 0.118 0.053 2.22 0.027 
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Table 7.16:Cross-Sectional Time series FGLS Regression - All Banks 
Number of Obs. 702 Coefficients GLS 

Number of Groups 39 Log likelihood 400.43 
Panels Homoskedastic Wald Chi2 19388.35 

Auto Correlation No Auto corr. Probability 0.000 
REV (Dependent) Coefficient Stand Error 'z' statistics Probability 

Constant -1.498 0.085 -17.57 0.000 
PK -0.062 0.026 -2.33 0.020 
PL -0.331 0.026 -12.48 0.000 
PF 0.113 0.021 5.21 0.000 

RISKA 0.027 0.032 0.86 0.392 
ASSET 1.119 0.013 83.19 0.000 

BR -0.02 0.012 -2.35 0.019 
GROWTH 0.118 0.044 2.66 0.008 

 
Table 7.17: Prais-Winsten-Correlated Panels Corrected Standard Errors, Common AR(1) - All Banks 

Number of Obs. 702 Estimated Covs 780 
Number of Groups 39 R-Squared 0.939 

Panels Correlated Wald Chi2 5342.29 
Auto Correlation Common AR(1) Probability 0.000 
REV (Dependent) Coefficient Panel Corrected (Std. Error) 'z' statistics Probability 

Constant -1.436 0.173 -8.29 0.000 
PK -0.062 0.029 -2.15 0.021 
PL -0.169 0.060 -2.79 0.005 
PF 0.119 0.039 3.06 

 
0.002 

RISKA 0.090 0.050 1.80 0.072 
ASSET 1.065 0.032 32.92 0.000 

BR -0.042 0.020 -2.05 0.040 
GROWTH 0.076 0.050 1.51 0.132 

Rho = 0.568 

Table7.18:Prais-Winsten-Correlated Panels Corrected Standard Errors, Panel-Specific AR(1)- All 
Banks 

Number of Obs. 702 Estimated Covs 780 
Number of Groups 39 R-Squared 0.991 

Panels Correlated Wald Chi2 5757.68 
Auto Correlation Panel-Specific AR 

(1) 
Probability 0.000 

REV (Dependent) Coefficient Panel Corrected (Std. Error) 'z' statistics Probability 
Constant -1.347 0.170 -7.89 0.000 

PK -0.061 0.030 -2.04 0.038 
PL -0.153 0.057 -2.66 0.008 
PF 0.108 0.034 3.17 0.002 

RISKA 0.054 0.043 1.26 0.208 
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ASSET 1.051 0.033 31.67 0.000 
BR -0.042 0.015 -2.67 0.008 

GROWTH 0.077 0.048 1.61 0.108 
Rho = 0.54      0.95     0.78      0.79      0.45........................................  0.54 

Model II: Price Equation 
Table 7.19: Cross-Sectional Time series FGLS Regression- All Banks 

Number of Obs. 702 Coefficients GLS 
Number of Groups 39 Log likelihood 416.39 

Panels Homoskedastic Wald Chi2 242.06 
Auto Correlation No Auto corr. Probability 0.000 
REV (Dependent) Coefficient Stand Error 'z' statistics Probability 

Constant 1.472 0.0833 17.66 0.000 
PK 0.011 0.0056 1.957 0.064 
PL 0.136 0.0259 5.27 0.000 
PF 0.047 0.0213 2.20 0.027 

RISKA 0.080 0.0315 2.54 0.011 
ASSET -0.106 0.0131 -8.12 0.000 

BR -0.046 0.0121 -3.87 0.000 
GROWTH -0.180 0.0436 -4.14 0.000 

Table 7.20: Prais–Winsten-Correlated Panels Corrected Standard Errors, Panel-Specific AR(1) – All Banks 
Number of Obs. 702 Estimated Covs 780 

Number of Groups 39 R-Squared 0.866 
Panels Correlated Wald Chi2 77.33 

Auto Correlation Panel-Specific AR (1) Probability 0.000 
ROA (Dependent) Coefficient Panel Corrected (Std. 

Error) 
'z' statistics Probability 

Constant 1.048 0.198 5.29 0.000 
PK 0.014 0.005 2.43 0.006 
PL 0.025 0.013 1.90 0.054 
PF 0.170 0.036 4.62 0.000 

RISKA 0.119 0.043 2.73 0.006 
ASSET -0.041 0.035 -1.17 0.243 

BR -0.089 0.020 -4.35 0.000 
GROWTH -0.053 0.044 -1.19 0.233 

Rho = 0.16      0.43     0.68      0.37      0.70       ........................................    0.84 

Table7.21: H Statistics: Revenue Equation and Price Equation 

H Statistics: Revenue Equation 
H Estimate 

Market Structure FGLS PCSE 

Public Sector Banks 0.353 0.35 Monopolistic Competition, with 
relatively more monopoly power 

Private sector Banks 0.631 0.77 Monopolistic Competition, with 
relatively more Competitive 

Public + Private Sector Banks -0.28 -0.112 Monopolistic Competition (or) 
Collusive Oligopoly 
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H Statistics: Price Equation 
Public + Private Sector Banks 0.194 0.209 Monopolistic Competition 

Table 7.22: Modified Wald test for Group wise Heteroscedasticity with fixed effect (Public Sector 
Banks) 

H0: sigma (i)^2 = sigma ^ 2 for all i, i.e.  No Heteroscedasticity 
chi2 (21) 4766.92 

Prob>chi2 0.000 
Breusch-Pagan test for Heteroscedasticity 

H0: Constant variance 
chi2(7) 160.53 

Prob>chi2 0.000 
Modified Wald test for Group wise Heteroscedasticity with fixed effect  (Private 

Sector Banks) 
H0: sigma(i)^2 = sigma^2 for all i, i.e.  No Heteroscedasticity 

chi2 (18) 1166.31 
Prob>chi2 0.000 

Breusch-Pagan test for Heteroscedasticity 
H0: Constant variance 

chi2(7) 298.30 
Prob>chi2 0.000 

Modified Wald test for Group wise Heteroscedasticity with fixed effect  (All Banks) 

H0: sigma(i)^2 = sigma^2 for all i, i.e.  No Heteroscedasticity 
chi2 (38) 9336.4 

Prob>chi2 0.000 
Breusch-Pagan test for Heteroscedasticity 

H0: Constant variance 
chi2(7) 1071.55 

Prob>chi2 0.000 
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8.0. Introduction  
In this part of the research, we are trying to capture the determinants of competitive structure of Indian 
Banks. What are the critical strengths of banking industry and how are they linked to the macroeconomic 
fundamentals of the economy is one of the essences of the study. Obviously, there can be various inter-
economic and external factors responsible for financial and operating efficiencies of the industry. Some of 
the factors may be interrelated, correlated with each other or may be jointly determined or may be either 
observable or unobservable or may be quite exogenous to the system of models. These are some of the 
possible scenarios that a researcher may come across while attempting to decode the critical determinants of 
the competitiveness of Indian banking sector. Hence, methodologically, we have used panel regression 
models to capture the effects of unobservable parameters over the dependent variable and a care full 
selection of macroeconomic variables have taken place through reviewing related literatures. The estimated 
statistics of this part of study is presented in Tables 8.1 to 8.13 in the end of the chapter. 

While measuring competition, the study used two equations i.e., revenue equation and price equation. In 
revenue equation, total revenue (TR) is the dependent variable and in price equation, return on asset (ROA) 
is the dependent variable. The essence of P-R model was to find out how effectively the cost factor of the 
banking sector is incorporated with revenue or price of the sector. Under perfect competition, market is 
priced with marginal cost by equalizing price (P) with marginal cost and hence effectively with marginal 
revenue. The first order condition of market equilibrium equalizes marginal revenue (MR) with Marginal 
cost (MC). Since under perfect competition, price is equal to marginal revenue, hence market equilibrium 
takes place at P = MC. This is otherwise known as marginal cost pricing. Secondly, an individual firm is a 
price taker and cannot influence market clearing price. In such case, any increase in cost has to be adjusted 
by total revenue as firms are price takers and don’t have power to influence price with increasing cost of 
service. In contrary to perfect competition, it is monopoly where firms equalize MR with MC and decide 
market clearing price and output. Each individual monopoly firm can influence price with respective to 
increasing cost condition and protect its contribution margin to profit. Although, a monopolist is not fully 
free to charge price in line with increasing cost, rather charges price with respect to elasticity of demand, but 
still carries control over prices.  Other than these two extreme ends, market can be either monopolistic 
competition, or some form of oligopoly. But the entire issue of competition lies on how effective the banks 
in India are efficient to adjust its revenue with different cost scenarios. In the present study, we observed a 
mixed structure of competition that is monopolistic competitive structure of banks in India. Now the 
question arises that what are the macroeconomic determinants of the above studied market structure. In line 
with the first objective of the study, we are trying to capture the determinants through both revenue and 
price equations.   

On the other way, the below discussed macroeconomic variable has certain relationship with the 
profitability of Indian Banking Sector. The importance to look into the profitability matter is really very 
important to put.  The commercial banks are important financial institutions in the financial system and the 
economy. They accept demand deposits and make loans and provide other services to the public. These 
banks make a profit by intermediating between depositors (savers) and borrowers (investors). As financial 
intermediaries, banks play a crucial role in the operation of most economies. Banks require a good 
management team to enable them to segregate between different level of liquidity, maturity and risk 
preferences. As such, the commercial banks must be able to evaluate a borrower’s creditworthiness and 
monitor performance if they are to stay in profit (Ilhomovich, 2009).The importance of the profitability of 
bank can be appraised at both micro and macro levels of economy. At the micro level, profit is the essential 
prerequisite of a competitive banking institution and the cheapest source of funds. The basic aim of the 
management of bank is to make profit, as it is the essence for conducting any business. At the macro level, a 
profitable banking industry is better equipped to withstand negative shocks and contribute to the stability of 
the financial system. The importance of bank profitability has made academics, researchers, bank 
managements and bank regulatory authorities to develop considerable interest on the factors that 
significantly affect bank profitability (Aburime, 2008). Banking sector’s financial soundness indicators are 
analysed under four main titles which are banking activities, capital adequacy, asset quality, income-
expenses and profitability. The banking sector’s profitability potential will probably contribute to 
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encouragement of investors, strengthening of the economic motion and the increase of global orientation to 
the sector. 

8.1 Nature and Description of Variables 
The present study has considered a group of macroeconomic variables such as Gross Domestic Saving 
(GDS), Gross Domestic Capital Formation (GDCF), Real Effective Exchange Rate (REER), Broad Money 
(M3), Inflation rate, Interest rate and GDP Growth Rate.  All these variables are collected from Prowess 
spanning from 1995 to 2012, annual observation. 

Gross Domestic Saving: Gross Domestic Product (GDP) is the value of all the goods and services produced 
within an economy. Out of the total money value of the output, part and consumed and rest is saved which is 
GDS. Hence GDS is GDP minus final consumption. The money value of the GDS is either being kept with 
public or will be invested back. If invested then it is considered under capital formation. Hence in general 
saving might not be equal with investment. Hence saving investment ratio is considered to be one of the 
very powerful indicators of an economy. GDS has two parts to be considered. One is Gross Domestic 
Saving from public sector and other is from private sector. Private sector includes household sector and 
private corporate sector where as public sector includes public undertakings or Govt. sectors.  

Gross Domestic Capital Formation (GDCF): GDCF is the addition to the capital stock within the 
domestic territory of a country during particular a year. Gross capital formation includes two components 
i.e. Gross domestic fixed capital formation and change in capital stock. When idle savings is invested, it is 
considered under capital formation. These are in the form of infrastructure such as housing, Industry, means 
of transportation like roads, bridges, ports etc. The value of the new fixed assets is equal to the capital 
expenditure made in this regard. In other words, it is all the capital expenses made by households, 
businesses and Govt. to add new capital goods to the fixed capital stock of a country. At the same time, the 
difference between sale and purchase of second hand physical assets from other countries is known as the 
net purchase of second hand goods from foreign countries. It also gets added to the fixed capital formation. 
Net purchase of second hand assets is positive, when a country's purchase is more than its sales of such 
assets, whereas, the net purchase is negative, when the sale is more than the purchase. A negative purchase 
of second hand assets reduces the gross domestic capital formation.  

The second component is change in stocks or inventories. It is the difference of the market prices, at the 
beginning and end of the period, of the stocks held by the Govt. The change in the quantum of stock is a 
flow concept. It keeps changing continuously. It covers the stock of raw-materials, finished and semi-
finished goods with the producer households, industrial enterprises. It also covers inventories with firms, 
Govt. and non-Govt. undertakings and livestock. There is a difference between change in stocks and fixed 
capital formation. Short term demand determines change in stocks, whereas fixed capital asset is determined 
by long term demand. 

Real Effective Exchange Rate (REER): This is defined as the weighted average of a country's currency in 
relation to an index or basket of other major currencies that are adjusted for the effects of inflation. The 
weights are determined by comparing the relative trade balances, in terms of one country's currency with 
that of other country within the index. In other words, it is trade weighted weight allocation. This exchange 
rate is used to determine the relative value of an individual country's currency to the other major currencies 
in the index, as adjusted for the effects of inflation. This is also the value that an individual consumer has to 
pay for an imported good at the consumer level. This price also includes any tariffs and transactions costs 
associated with the import. The trade-weighted effective exchange rate index is an important economic 
indicator for comparing the exchange rate of a country against those of its major trading partners. By design, 
movements in the currencies of those trading partners having a greater share in an economy's exports and 
imports will have a greater effect on the effective exchange rate. In a highly globalized world the effective 
exchange rate index is much more useful than bilateral exchange rate. We may interpret REER as follows: 
Suppose the REER index rises, with other factors remaining same, the purchasing power of that currency 
also rises (i.e. the currency is strengthened against those of its trading partners). As a result it will reduce the 
cost of imports and will weaken the competitiveness of exports. Here other things imply, in particular, to the 
relative inflation rates of the economy as compared to the inflation rates of its trading partners. To fully 
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account for the effects of relative inflation rates, the real effective exchange rate index is compiled as the 
product of the effective exchange rate index and the relative price index between the home economy and the 
trading partners. 

Broad Money (M3): Modern money has several components such as cash, coins, deposits with bank and 
post office etc. The various components of money can be aggregated together in order of liquidity. Clearly 
cash and coins are the most liquid forms of money, since they can be used instantaneously and universally 
used to settle unlimited transactions. Demand deposits, or accounts with banks, are also quite liquid, as they 
can be used to write cheques against, in settling daily transactions. The sum of currency in circulation and 
demand deposits with banks is called M1, or 'narrow money'. Broad money is a measure of the money 
supply that includes currency and coins that is narrow money. It also includes demand deposits at 
commercial banks, and any monies held in easily accessible accounts. Components of broad money are still 
very liquid, and non-cash components can usually be converted into cash very easily. However broad money 
can have different definitions depending on the situation of usage, usually it is constructed as required to be 
the most useful indicator in the situation. More generally, broad money is just a term for the least liquid 
money definition being considered and less a fixed definition across all situations.  

Inflation Rate: The term ‘inflation’ was originally referred to as increase in the amount of money in 
circulation. However, it is used to refer to a rise in the price level these days. An increase in the money 
supply may be called monetary inflation, to differentiate it from rising prices, which may also be called 
"price inflation" for the purpose of clarity. Economists generally agree that in the long run, inflation is 
caused by increase in the money supply. In economics the term inflation implies a sustained increase in the 
general price level of goods and services in an economy over a period of time. When, the general price level 
within an economy raise purchasing power of the domestic currency declines.  Consequently, inflation 
reflects a reduction in the purchasing power of per unit value of money. Inflation's effects on an economy 
are various and can be positive and negative. Negative effects of inflation include an increase in the 
opportunity cost of holding money, uncertainty over future inflation which may discourage investment and 
savings. In case inflation were high enough, consumers start hoarding out of concern that prices will 
increase in the future, resulting into shortages of goods. As a positive effect, central banks can adjust real 
interest rates and encourage investments in non-monetary capital projects. It is believed that high rates of 
inflation may lead to hyper inflation that are caused by an excessive growth of the money supply. However 
growth in money supply does not necessarily cause inflation if the economy is in liquidity trap. But low or 
moderate inflation may be attributed to fluctuations in real demand for goods and services.  The annualized 
percentage change in a general price index over time, called inflation rate is a prime measure of price 
inflation. This price index can be either wholesale price index (WPI) or consumer price Index i.e. CPI. 

Interest Rate: An interest rate is the rate at which interest is paid by a borrower or debtor for the use of 
money that they borrow from a lender or creditor. Specifically, it is a percent of principal paid for a certain 
period of time. Interest rates are usually expressed as a percentage of the principal for a period of one year. 
It is an important tool of monetary policy and are taken into account when dealing with variables 
like investment, inflation, and unemployment. The central banks of countries follow loose or tight monetary 
policy through changing interest rates. Generally they tend to reduce interest rates to increase investment 
and consumption in the country's economy, which is otherwise called as loose monetary policy. However, a 
low interest rate as a macro-economic policy can also be risky and may lead to the creation of an economic 
bubble, in which large amounts of investments are poured into real-estate market and stock market. 
According to John Maynard Keynes, a too much low interest rate may put the economy in to liquidity trap 
where the total demand for money equation will be independent from interest rate and will be infinitely 
elastic. This happened in Japan in the late 1980s and early 1990s, resulting in large unpaid debts to banks 
resulting in the bankruptcy of these Japanese banks. This in turn caused stagflation in the Japanese 
economy (Japan being the world's second largest economy at the time), with exports becoming the last pillar 
for the growth of the Japanese economy till early 2000s. A similar scenario resulted from the United States' 
lowering of interest rate since late 1990s to the present. Within an economy, we can find various levels of 
interest rate. Then question arises which interest rate should be considered. In the present study, we have 
considered 364 days Treasury bill rate as proxy for interest rate.  Treasury Bills are the instruments of short 
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term borrowing by the Central or State Govt. They are promissory notes issued at discount and for a fixed 
period. These were first issued in India in 1917.Treasury bill rate is defined as a short-term debt obligation 
backed by the government with a maturity of less than one year. These are issued to raise funds for meeting 
expenditure needs and also provide outlet for parking temporary surplus funds by investors. Treasury bills 
can be purchased by any one (including individuals) except State govt. These are issued by RBI and sold 
through fortnightly or monthly auctions at varying discount rate depending upon the bids. The minimum 
amount of face value is Rs.1 lakh and/or in multiples thereof. There is no specific amount/limit on the extent 
to which these can be issued or purchased. Its maturity varies from 91 days to 364 days. The interest rate for 
T-Bill is market determined and is based on demand for and supply of funds in the money market.  

GDP Growth Rate: The Indian Economy is the 10th-largest in the world by nominal GDP and the third-
largest by purchasing power parity(PPP). Indian Economy is 2nd & 3rd largest in Asia in term 
of PPP and Nominal GDP respectively & largest Economy in South Asia. It is the world's 2nd fastest 
growing major economy after China, with growth rates averaging 7.7% over the past 10 years. India is one 
of the fastest developing economy, with the potential to become world’s third largest economy in terms of 
nominal GDP by 2020. The country is one of the G-20 major economies and a member of BRICS. On a per 
capita income basis, India ranked 135th by nominal GDP and 127thby GDP (PPP) in 2013, according to 
the IMF. India is the 16thlargest exporter and the 8thlargest importer in the world. The economy slowed 
downed to around 5.0% for the 2012–13 fiscal year compared to 6.2% in the previous fiscal. India's GDP 
grew by 9.3% during 2010–11. According to Moody's, the Economic Growth Rate of India would be 5.5% 
in 2014-15.  Thus, the growth rate has nearly halved in just three years. GDP growth rate rose marginally to 
4.8% during the quarter through March 2013, from about 4.7% in the previous quarter. The government has 
forecast a growth rate of 6.1%–6.7% for the year 2013–14, whilst the RBI expects the same to be at 5.7%. 

8.2 Literature Review 
A large number of empirical studies covered developed economies have been conducted about factors 
influencing bank profitability or determinants of bank profitability. However, there is much less studies 
covered emerging economies (Al-Tamimi, 2010). The determinants of banks’ profitability are usually 
assorted into internal and external factors. These studies specify return on asset (ROA), return on equity 
(ROE), return on capital employed (ROCE) and net interest margin (NIM) as the dependent variables and 
considering the internal and external factors as independent variables (Gul et al., 2011).In most studies, 
variables such as the level of liquidity, provisioning policy, capital adequacy, bank size, risk and overhead 
costs are used as internal determinants of banking profitability. On the other hand, the external determinants, 
both industry-related and macroeconomic, are variables that reflect the economic and legal environment 
where the credit institution operates. The following is a summary of the findings of some of these studies: 

Mamatzakis and Remoundos (2003) examined the determinants of the performance of Greek commercial 
banks over the last decade. They measured the profitability of the commercial banks using the ratios return 
on assets (ROA) and return on equity (ROE). Their results provide weak evidence of the phenomenon of 
persistence in profitability. They reported that the deregulation of the markets in the last decade along with 
the process of European integration, with the introduction of the Euro, have helped to enhance the 
competitiveness of the banking sector. On the strong side of the evidence, the variables related to 
management decisions are found to assert a major impact on the profitability of Greek commercial banks. 

Athanasoglou et al. (2006) examined the profitability behaviour of bank-specific, industry-related and 
macroeconomic determinants, using an unbalanced panel dataset of South Eastern European (SEE) credit 
institutions over the period 1998-2002. The estimation results indicate that, with the exception of liquidity, 
all bank-specific determinants significantly affect bank profitability in the anticipated manner. The 
macroeconomic environment has a direct impact on the aggregate performance of the industry. 
Concentration is positively correlated to bank profitability. With regard to the macroeconomic variables, 
inflation has a strong effect on profitability, whereas profits are not significantly affected by real GDP per 
capita fluctuations, probably because of the small sample period. However, as financial systems develop and 
the reform processes end, both the current and future rates of economic growth are likely to have an 
enhanced impact on the profitability of banks. 
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Beckmann (2007) analyses structural and cyclical determinants of banking profitability in 16Western 
European countries. The data set comprises aggregate annual country data and banking group data over the 
period 1979-2003. The estimation results show that financial structure matters, particularly through the 
beneficial effect of the capital market orientation in the respective national financial system. Furthermore, 
higher diversification regarding banks’ income sources shows a positive effect. The industry concentration 
of national banking systems, though, does not significantly affect aggregate profitability. Business cycle 
effects, in particular lagged GDP growth, display a substantial pro-cyclical impact on bank profits. 

Athanasoglou et al. (2008) examined the effect of bank-specific, industry-specific and macroeconomic 
determinants of bank profitability, using an empirical framework that incorporates the traditional Structure-
Conduct-Performance (SCP) hypothesis. They applied a GMM technique to a panel of Greek banks 
covering the period 1985-2001. The estimation results show that profitability persists to a moderate level, 
indicating that departures may not be large enough, from perfectly competitive market structures. All bank-
specific determinants, with the exception of size, affected the profitability of banks significantly in the 
anticipated direction. However, there is no evidence found in support of the SCP hypothesis. Finally, the 
business cycle has a positive, albeit asymmetric effect on bank profitability, though significant only in the 
upper phase of the cycle. 

Flamini et al. (2009) use a sample of 389 banks in 41 Sub-Saharan Africa (SSA) countries to study the 
determinants of bank profitability. They find that apart from credit risk, higher returns on assets are 
associated with larger bank size, activity diversification, and private ownership. Bank returns are affected by 
macroeconomic variables. Ilhomovich (2009) analyses the performance of domestic and foreign banks 
operating in Malaysia for the period of 5 years, from 2004 to 2008. He found that foreign banks have strong 
capital, but the statistics show that domestic banks more profitable. However, existing foreign banks are 
affecting financial services quality in Malaysia, because all banks offer better and low cost banking services 
for customer during strong competition. 

Krakah and Ameyaw (2010) examine the determinants of the profitability of commercial banks in Ghana. 
Results from the study reveal that the performance of the Banks has been highly volatile with the banks 
recoding negative profits during some periods within the two decade understudy. The study also revealed 
that non-interest income, non-interest expense, bank's capital strength, natural log of total assets, growth of 
money supply, and annual rate of inflation are significant key drivers of banks’ profitability in Ghana. 
However, the size of the Ghanaian economy and loan loss provision or provisions for bad debt did not have 
any significant impact on the banks profitability. 

Al-Tamimi (2010) investigates some influential factors in UAE’s Islamic and conventional national banks 
during the period 1996-2008. The UAE Islamic banks have a small market share, though there is an 
increasing demand on their services. This might give a motivation to examine the influencing factors on the 
performance of these banks compared with conventional banks. ROE and ROA are used as dependent 
variables. The internal and external factors are considered as independent variables including: GDP per 
capita, size, financial development indicator, liquidity, concentration, cost and number of branches. The 
results indicate that liquidity and concentration were the most significant determinants of conventional 
national banks’ performance. On the other hand, cost and number of branches were the most significant 
determinants of Islamic banks’ performance. 

Rasiah (2010) represents a theoretical review of the profitability of commercial banks. The profitability 
determinants are basically divided into two main categories, namely the internal determinants and the 
external determinants. The internal variables included in this study are asset portfolio mix, total expenses, 
liability composition, and liquidity ratio and capital structure. The external determinants are taken as 
competition, regulation, inflation, market share, market growth, firm size and interest rate. The internal 
variables alone are adequate in explaining the profitability of the commercial banks in Malaysia and 
Singapore. On the other hand, the external variables are also relevant and hence should be included in the 
profitability models. 

Scott and Arias (2011) suggest that it is possible to discern relevant indicators of profitability for the 
banking industry today. The purpose of this study is to develop an appropriate econometric model whereby 



 

 

139 

the primary determinants of profitability of the top five bank holding companies in the United States could 
be examined and understood. This study shows that profitability determinants for the banking industry 
include positive relationship between the return of equity and capital to asset ratio as well as the annual 
percentage changes in the external per capita income. The internal factor of size as measured by an 
organization’s total assets has on its ability to compete more effectively, even in times of economic 
downturns. 

Davydenko (2011) examined the determinants of bank profitability in Ukraine. It related bank specific, 
industry specific and macroeconomic indicators to the overall profitability of Ukrainian banks. The study 
uses a panel of individual banks’ financial statements from 2005 to 2009. According to the empirical results, 
Ukrainian banks suffered from low quality of loans and did not manage to generate considerable profits 
from the growing volume of deposits. This study found evidence in the difference in profitability patterns of 
banks with foreign investment capital versus exclusively domestically owned ones. Gul et al. (2011) 
examine the relationship between bank specific and macroeconomic characteristics over bank profitability 
by using data of top fifteen Pakistani commercial banks over the period 2005-2009. They investigates the 
impact of assets, loans, equity, deposits, economic growth, inflation and market capitalization on major 
profitability indicators i.e., return on asset, return on equity, return on capital employed and net interest 
margin separately. The empirical results have found strong evidence that both internal and external factors 
have a strong influence on the profitability. 

Shaher et al. (2011) evaluate the major factors that affect the commercial banks’ performance in the Middle 
East region. The results revealed that the first factor (banks’ characteristics) is considered the most 
important factor to banks’ performance. On the contrary, the sixth factor (other factors) is considered the 
least important factor that influences commercial banks’ performance in the Middle East region. The results 
suggest that commercial banks in Middle East region should concentrate on the six factors, mainly variables 
in the first factor, in order to improve their performance and compete efficiently with global commercial 
banks. 

In addition, other empirical studies were made by Smirlock (1985), Miller and Noulas (1997), Tregenna 
(2009) for USD; Saunders and Schumacher (2000) for USD and the European Union; Jianget al. (2003) for 
Hong Kong; Jeon and Miller (2004) for South Korea; Bodla and Verma (2006), Kalluru and Bhat (2008) for 
India; Sufian  and Chong (2008) for Philippines; Vong and Chan (2009)for Macao; Sufian (2009) for 
Malaysia; Sufian and Habibullah (2009) for Bangladesh; Sufian (2009)for China. 

Teker et al. (2011) measure financial performances of commercial banks of Turkey in the period of 2003 
and 2010. The study covers 13 commercial banks of Turkey listed in Istanbul Stock Exchange. All banks for 
each year are ranked by employing the proposed indexing model. Moreover, the results of proposed 
performance measurement system are compared to annual net income and ROE of banks. Inclusion of 
nonfinancial factors such as higher customer satisfaction, effective management and leadership, using more 
advanced technology in banking operations etc. makes valuable contributions to the measurement of overall 
performance of banks rather than limiting the measurement by financials only. 

Alper and Anbar (2011) examined the bank specific and macroeconomic determinants of bank profitability 
in Turkey for the time period 2002 to 2010. The results showed that asset size and non-interest income 
revenue had a positive and significant effect on bank profitability. However, the size of credit portfolio and 
distressed loans had adverse and significant impact on bank profitability. With respect to macroeconomic 
variables, only the real interest rate had a positive effect on the performance of banks. These results suggest 
that banks can improve their performance positively. 

Here we have discussed the internal or bank specific factors determining the profitability of Indian banking 
sector. Other than this, there are some external or macroeconomic indicators which are also responsible in 
affecting profitability of Indian banking sector. Some of the recent literature emphasizes the importance of 
changes in macroeconomic conditions on bank performance. The common variables used include real gross 
domestic product (GDP), real exchange rate (RER), inflation rate (P), interest rate (R). Revell (1979) noted 
that the effect of inflation on bank profitability depends on whether the wages and other operating expenses 
increase at faster rate than inflation. Perry (1992) suggested that the extent to which inflation affects bank 
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profitability depends really on whether inflation expectations are fully anticipated. If the bank fully 
anticipates the inflation rate, then this implies that it can accordingly adjust its interest rates in order to 
increase their revenues faster than their costs and thus acquire higher economic profits. Previous studies 
have reported a positive relationship between inflation or long-term interest rate and profitability (Li, 2007). 
High inflation rates are generally associated with high interest rates for loans and therefore, to higher 
incomes. However, if inflation is not anticipated in advance and banks are sluggish in adjusting their interest 
rates accordingly, then there is a possibility of faster increase of costs than revenues for banks and hence 
adversely affecting bank profitability. The GDP per capital growth is expected to have a positive impact on 
bank’s performance (Naceur, 2003). Demirguc-Kunt and Huizinga (1999) show that rapid economic growth 
increase profitability for a large number of countries. 

Ali, Farhan, and Zafar (2011) examined the bank specific and macroeconomic determinants of profitability 
for commercial banks in Pakistan. They use ROA and ROE as profitability measures. This study used the 
descriptive statistics, Pearson correlation and regression analysis as Statistical techniques. They suggested 
that ROA has a positive relationship with size, total deposits to total assets ratio and operating income/total 
assets ratio, on the other hand ROA has negative association with capital and credit risk.ROE is positively 
related with capital, operating income/total assets ratio and total deposits to total assets ratio.GDP is one 
factor that has significant impact on the profitability of banks. 

Safarli and Gumush (2012) conducted a study to determine the internal & external factors affecting the 
Azerbaijan banking sector. CAMELS’ model was used to evaluate the performance and Panel data 
regression analysis was used to determine the determinants of profitability. They concluded that Inflation 
and GDP has negative relationship with performance of banks. Ali, Zakaria and Husni (2011) conducted 
their study to evaluate the factors affecting the Jordan Islamic banks over the period 2005-2009. Multiple 
Linear regression model was applied in this study and concluded that ROE has significant relation with total 
equity/total asset and total income/total asset while has unfavourable connection with bank size, total 
liability/total assets, GDP, inflation and exchange rate. 

Sufian and Razali (2008) conducted their study in Philippines to investigate the factors associated 
profitability of banks covering the period 1990 to 2005. In this study Multivariate regression model was 
used. Their study showed that profitability of banks has negative association with bank size, credit risk and 
expenses management on the other hand having a positive relationship with non-interest income, 
capitalization and inflation. While the other macroeconomic factors such as Money supply, stock market 
capitalization has insignificant impact on the performance of banks. 

Saona (2011) investigate the relationship of bank specific & macroeconomics variable with profitability of 
US banking industry over the period of 1995-2007 with the help of GMM system estimator. He concluded 
that only one factor capital ratio has negative significant relationship with performance of banks. Bank size 
due to diseconomies of scale has negative relationship with profitability of banks. 

Qin and Pastory (2012) conducted their research on Tanzania banking sector from 2000-2009 by applying 
regression model and found that liquidity and assets quality has positive relationship while non-performing 
loan and capital adequacy has negative relation with performance of banks. Babalola and Abiodun (2012) 
examined the factors affecting the performance of banks in Nigeria .Three decomposed models with 
aggregate model were applied .This study depicts the result in two ways as in short run Capital adequacy 
ratio while in long run size of bank has significant impact on the performance of banks. By using ANOVA 
test they observed that there is no major difference among the commercial banks of Nigeria. 

Atif, Shafique, and Razi (2012) investigate the determinants of profitability of Islamic banks in Pakistan. 
They used five variable inflation, GDP, industrial production rate, unemployment and interest rate in their 
research. By applying regression analysis they revealed that only interest rate is the factor that has 
significant impact on Return on assets and Return on equity. Azam and Siddiqui (2012) observed the 
profitability of foreign & domestic banks in Pakistan. They found that foreign banks are more profitable as 
compared to domestic banks in Pakistan and also concluded that inflation and GDP more affected the 
domestic banks as compared to foreign banks. 
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Olwency and Mamba (2009) used the capital adequacy, liquidity management, assets quality and income 
diversification as internal factors while foreign ownership and market concentration used as market factors 
that affect the banking sector of Kenya. By employing multiple linear regression method they concluded that 
all internal factors have significant Impact on bank’s profit while no market factor effect the performance of 
banks. 

Javaid, Anwar, Zaman and Gafoor (2011) investigated the factors that have great influence on the 
profitability of banks in Pakistan from 2004 to 2012. They employed Pooled ordinary least square method to 
conclude result by using Equity, loans, deposits as independent and ROA as dependent variable. They found 
that equity and deposits have significant impact on ROA. Loans have insignificant but positive relation with 
ROA. Gul, Irshad and Zaman (2011) examined the bank specific and macroeconomic factors that affect the 
profitability of banks in Pakistan form 2005 to 2009. They used assets, equity, loans and deposits as 
independent variables while ROA and ROE as dependent variables. By employing pooled ordinary least 
square method they concluded that banks with higher assets, deposits, loans and equity has higher 
profitability. 

8.3 Theoretical Relationship between the Variables 
The external determinants are the variables outside of the bank management and reflect the economic and 
legal environmental factors that affect the operation and performance of financial institutions. According to 
Abebaw and Depaack (2011), the external factors, they have a relatively small impact on the profitability of 
Ethiopian banks. Turning to the external determinants, several factors have been suggested as impacting on 
profitability and these factors can further distinguish between control variables that describe the 
macroeconomic environment, such as real GDP growth, bank concentration, inflation, regulation, and other 
variables that represent market characteristics (Yuqi, 2006).  

Gross Domestic Product (GDP)  
Macroeconomic conditions affect banking profitability in a number of ways. There will be a higher demand 
for bank credit in times of economic boom than in times of recession. Economic growth is measured by the 
real GDP sector profitability (e.g. Belayneh (2011), Andreas and Gabrielle (2009) and Athanasoglou et al. 
(2008). Accordingly, they expect a positive relationship between bank profitability and GDP development 
as the demand for lending is increasing (decreasing) in cyclical upswings (downswings). According to 
Belayneh (2011) from microeconomic indicators, the only significant factor of bank profitability is real 
GDP growth. He stated that the current real economic growth of the country makes commercial banks to be 
more profitable. A high aggregate growth rate may strengthen the debt servicing capacity of domestic 
borrowers, and therefore, contribute to less credit risk. Alternatively, adverse macroeconomic conditions 
hurt banks by increasing the amount of non-performing loans. Thus, it is expected that an improvement in 
economic growth enhance bank performance.  

Inflation 
High inflation is associated with higher costs as well as higher income. If a bank's income rises more rapidly 
than its costs, inflation is expected to exert a positive effect on profitability. Several economists have 
observed that countries with high inflation rates have comparatively small and inefficient banking sector and 
equity markets. This effect suggests that inflation diminishes bank lending to the private sector, which has of 
consistent view that a sufficiently high rate of inflation induces banks to ration credit as stated by John H. B 
and Bruce C. (2006). They also show the impact of inflation on asset returns and bank profitability, recall 
that the theory we have been discussing holds that inflation in sufficiently high doses kicks off a chain of 
events that ultimately leads to underdeveloped economic growth. The chain begins when high inflation 
lowers the real return on assets. They found that inflation is negatively associated with real money market 
rates, real Treasury bill rates, and real time-deposit rates; that is, as inflation increases, the real rate of return 
on these instruments falls. They found no significant statistical relationship between inflation and the real 
bank loan rate. However, inflation does appear to have a negative impact on bank profitability measures.  

Interest Rate 
Some banks may face extreme liquidity constraints, under severe stress scenario. Overall, the results of the 
macro-stress tests using different scenarios, suggested that the banking sector would be able to withstand 
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macroeconomic shocks though the prevailing inflation and interest rate situation is expected to have an 
adverse effect on the asset quality of banks. Higher rates without meaningful economic growth are bad for 
banks. A lot of these banks have put on big securities portfolios at very low rates, trying to put their money 
to work. If rates move up materially, those things will be marked down. High real interest rates are 
associated with higher interest margins and profitability, especially in developing countries. This may reflect 
that in developing countries demand deposits frequently pay zero or below market interest rates. 

A sharp increase in short-term interest rates can lead to banking crises via at least two channels. High real 
interest rates can reduce banks’ profits or produce losses, since typically the asset side of bank balance 
sheets is comprised of longer maturity instruments at fixed interest rates. Moreover, high interest rates make 
loan repayments harder for debtors and adversely affect banks by increasing non-performing loans. As a 
consequence, a sharp increase in short-term rates is likely to be a significant contributing factor to systemic 
banking sector problems. Depending on the type of interest rate, the relation will vary positively or 
negatively with bank profitability. 

Exchange Rates 
The exchange rate volatility is partly responsible for the profit or loss made by banks and hence has a 
significant impact on the financial industry. This impact is particularly noticeable when the banking industry 
is facing crisis periods. An understanding of the specific impact of the volatility of exchange rates on 
banking profits can therefore also help in better management, as bank instability can lead to wider negative 
repercussion. If the amount of liabilities in foreign currency is larger than that of foreign currency assets, 
then the total effects of the exchange rate depreciation on the profitability of the bank is negative. 

Money Supply 
An increase in money supply in the economy will increase the interest rate which in return will lead to more 
saving with banks mobilized from households and ultimately increases more scope for investors with 
availability of funds. This increases the scope for banking sector to perform well. Thus, it should bear a 
positive sign. 

Gross Domestic Saving and Gross Domestic Capital Formation 
Capital formation refers to the net addition to the capital stock after of any nation after depreciation. It is 
defined as an addition to stock of capital assets set aside for future productive endeavours in real sector 
which will lead to more growth in physical capital assets of the country. Capital formation captures all the 
real-value-added to the economy in real-asset-terms which will lead to further enhancement of savings, 
investment and generation of more wealth in future. Capital formation derives from savings accumulation. It 
has a positive impact on private savings accumulation in the sense that increase in capital formation will 
lead to more savings. When savings accumulate it will lead to an increase in gross domestic investment 
(GDI) and income generated as a result of the investment projects made will, in turn, lead to GDP growth. 
Thus, both GDS and GDCF has a positive relation with bank profitability. 

8.4 Analysis of Result 
The determinants are captured by panel regression analysis. Hence, the present study took the initial attempt 
to capture the heterogeneity in the cross sectional time series. Breusch-Pagan test and Modified Waldtest is 
used to capture the heteroscedasticity under the estimated panels. The test statistics are presented in Table 
8.1. The first panel of the study consists of public sector banks, the second panel consist of Private sector 
banks and the third panel consists of all the banks taking together public sector plus private sector banks. 
The null hypothesis Modified Wald test assumes the error variance (that is sigma(i)2) of panel 'i' is equal for 
all panels. In other words we can say assumption of no heteroscedasticity of or existence of 
homoscedasticity. The estimated Chi-square statistics (with df = 21) clearly indicated the presence of 
heterogeneity in the panel of public sector banks. The probability of Chi-square statistics is zero stating a 
rejection of null hypothesis at above 1% probability level. The same is confirmed with the estimated Chi-
square statistics of Breusch-Pagan test. The null hypothesis of constant variance is further rejected at above 
1% degrees of probability. The same exercise is repeated with the panel of private sector and panel of all 
banks and in all the cases, the null hypothesis of no heteroscedasticity or constant variance is rejected at 
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level of probability of above 1%. Hence we conclude that all the three panels are having the problem of 
heteroscedasticity which need to be handled properly before analysing the estimated parameters. 

In order to capture the determinants of competitiveness, the presented study has used panel OLS estimates 
and the estimated statistics are presented in Table 8.2 to 8.13. Table 8.2 and 8.3 presents estimated statists of 
public sector banks under two modes, one without controlling standard error and another after controlling 
standard error. In the first case, we are trying to capturing the relationship between ROA and seven 
macroeconomic indicators such as GDS, GDCF, REER, M3, Inflation rate and economic growth considered 
under the study. Under both of the model, the estimated coefficients are same, but standard errors are 
varying. This is because of the existence of heteroscedasticity within the panel. As standard error is 
changing, it will lead to suspects about the level of significance of the estimated coefficients. Under such 
situation, a small change in sample size may make substantial changes in significance level of the model. 
Hence some control over varying variations of the estimated random component is inevitable. In the second 
model we tried to set control for heteroscedasticity the tried to analyse estimated coefficients after adjusting 
standard error. The adjusted standard error is lower than unadjusted standard error, and the impact is clear 
on t-statistics and probability level of the parameters. Among the seven independent variables constant, 
GDCF, REER, M3 and inflation rate is significantly influencing the return on asset of public sector banks. 
Out of which, other than REER rest of the significant variables are impacting ROA negatively. Similarly we 
have analysed a panel of private sector banks and the estimated results are presented in table: 8.4 and 8.5 for 
without adjusting standard error and with adjusting standard error respectively. With the effects of 
heteroscedasticity, none of the macroeconomic indicators are able to influence ROA of private sector banks 
significantly. But after adjusting standard error, other than constant, only DGCF is influencing ROA 
negatively and significantly. It is quite interesting to note that return on asset on private sector banks are not 
significantly influenced by major macroeconomic indicators of the economy. The third panel is the panel of 
all banks i.e. sum of all public sector and private sector banks that are considered under panel one and two. 
The estimated test statistics are presented in table 8.6 and 8.7 under without adjusting standard error and 
with adjusting standard error. Without adjusting standard error, it is only GDCF that is only influencing 
ROA of all the banks negatively at 7% probability level which is again quite weak part of acceptance. But 
after adjusting standard error, the level of significance of the model changed substantially. Here itself we 
can note the impact of heteroscedasticity and the usefulness of the adjustment parameter. After adjusting 
standard error, other than constant, it is GDCF, M3, and rate of inflation that is influencing ROA of Indian 
banking sector significantly. All these indicators carry negative impact on ROA. 

In order to have a proper insight about the structure of determinants, we have taken an attempt to analyse the 
impact of these macroeconomic indicators on total revenue of the banks. It is in line with the same structure 
as we estimated competition under revenue and price equation. The estimated statistics of revenue equation 
is presented in table 8.8 to 8.13.Table 8.8 and 8.9 presents the estimated test statistics (without adjusting and 
with adjusting standard error respectively) for the model capturing the impact of macroeconomic indicators 
on total revenue of public sector banks during our studying period. If we concentrate on the estimated 
statistics of the model after adjusting standard error, we notice except REET, all the explanatory variables 
are significant at more than 1% probability level.GDS, M3, Interest rate, Inflation rate and Growth rate of the 
economy have positive impacts where as GDCF has negative impact on total revenue. The overall 
significance level of the model is also quite good as indicated by quite high Wald Chi square statistics with 
zero probability. Autocorrelation parameter is also zero stating a very strong model where error terms are 
non-auto correlated. Similarly, the estimated parameters for private sector banks are presented in table 8.10 
and 8.11 for without and with adjusting standard error. The overall significance level of the model indicated 
by Wald chi square statistics is significant at above 1% level. Out of seven macroeconomic indicators, GDS, 
GDCF, M3, and Growth rate is significantly impacting the total revenue of Indian private sector banks. Out 
of which, GDS and M3 and Growth rate of the economy is impacting TR positively where as GDCF is 
impacting TR negatively. In case of the sample having all the banks, the estimated parameters are presented 
in table 8.12 and 8.13. Table 8.13 presents the parameters after adjusting the standard error. Surprisingly, all 
the parameters except REER are statistically significant. This clarifies that in case of all the banks of the 
sector, the total revenue is significantly influenced by macroeconomic indicators of the country. In contrary 
to ROA, TR is much better explained by macroeconomic aggregates. This provides a very important insight 



 

 

144 

about Indian banking sector. Look at the issue again, Banking sector total revenue is much better explained 
by GDS, GDCF, M3, Inflation rate , Interest rate and aggregate GDP growth rate. But when this total 
revenue is taken as a percentage of total asset i.e. return of asset (ROA) it is getting detached from economic 
aggregated. Hence it clearly indicates a disproportional asset structure of the banking sector or in a more 
economic sense we may call it that the Indian banking sector is under structural disequilibrium. It obviously 
indicated the asset distribution of the industry has to be examined thoroughly to extract more insights about 
the industry. Though banks are financial institutions, its asset includes both financial as well as physical 
assets. Hence the efficiency level of the sector has to be explored from both of   the dimensions. Now 
financial as well as operating efficiency or as a whole the overall efficiency level of the sector is at stake.  

Now let us discuss and the other part of the result which implies a certain relationship of different 
macroeconomic indicators with the Total Revenue and bank profitability, i.e., ROA. In Table 8.9 we see the 
relation between different macroeconomic indicators with the Total Revenue for the public sector bank. We 
find GDCF and REER are negatively related to Total Revenue whereas the other variables has positive 
relation with the Total Revenue. Other than GDCF all other relation found are in the line with the theory. On 
the other hand, in Table 8.3 we see the relation between different macroeconomic indicators with the bank 
profitability, i.e., ROA for the public sector bank. We find only Growth (GDP), Interest rate and REER has 
positive relation and the rest have negative relation. Looking Total Revenue and ROA differently we find 
almost different signs prevailing in the relationship. If we see the previous result we will find Total Revenue 
is significantly affected by the macroeconomic indicators rather than ROA.  It means the public sector banks 
can take advantage of the prevailing macroeconomic condition to raise/ affect their Total revenue but due to 
some internal management inefficiency it is unable to channelize its revenue towards Profitability. Now let 
us see how the private sector banks are capable of channelizing its revenue towards Profitability. In Table 
8.11 we see the relation between different macroeconomic indicators with the Total Revenue for the private 
sector bank. We find GDCF and REER are negatively related to Total Revenue whereas the other variables 
has positive relation with the Total Revenue. Other than GDCF all other relation found are in the line with 
the theory. On the other hand, in Table 8.5 we see the relation between different macroeconomic indicators 
with the bank profitability, i.e., ROA for the private sector bank. We find GDS, REER and Interest rate has 
positive relation and rest of the variables have negative relation. This is somewhat not in line with the 
theory. But as explained above, the reason could be the operational inefficiencies in channelizing the 
revenue. 

8.5 Conclusion 
After capturing competitive structure, the study attempted for capturing the determinants of competitiveness. 
We understood from the review of earlier studies that the determinants can be captured through internal 
factors as well as through external factors. Looking critically, internal factors are bank specific whereas 
external factors are economy specific by nature. Though, internal factors can be micro by nature, but are 
biased towards big banks largely. Small banks in the sector may be underweighted or may be neglected. But 
in the present study we have considered external factors such as macroeconomic aggregates to capture the 
determinants of competition. For that we have considered GDS, GDCF, REER, M3, Inflation rate, Interest 
Rate and GDP growth rate. These are the exogenous or independent factors to the model. The present study 
tries to capture the impact of all these factors on total revenue (TR) and return on asset (ROA). We tried to 
capture determinants through revenue equation and price equation in order to have a better clarity over the 
findings of this issue. Again the entire sample of banks is further divided to three panels, the panel of public 
sector, private sector and the panel of all banks. The estimated statistics of the above two models and for the 
all the three panels are quite interesting to note. In case of public sector banks, after adjusting standard error 
GDCF, REER, M3, and revenue equation, except REER, all the macroeconomic indicators are influencing 
TR significantly. Looking at the sign of the estimated parameters GDS, M3, Inflation, Interest rate and GDP 
growth rate are influencing TR positively which is in line with the logical expectation. But in case of price 
equation, GDCF, M3, and inflation rate have negative influence on ROA which is sometimes not in line with 
logical expectation. In overall scenario, TR is better explained by macroeconomic aggregated than ROA in 
case of public sector banks. Similarly, in case of private sector banks, only GDCF is influencing ROA 
significantly, in revenue equation, GDS, GDCF, M3, and GDP growth rate are having significant impact on 
TR. GDCF is impacting TR negatively whereas all others are impacting TR positively which is again in line 
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with logical expectation. Similarly, in case of all the bank panel, TR is significantly influenced by all the 
macroeconomic aggregated other than REER where as in case of ROA, it is GDCF, M3 and inflation rate 
that is having significant impact on ROA. In overall, we can conclude that TR of the banking sector is better 
explained than ROA. 

As said above we find Total Revenue is significantly affected by the macroeconomic indicators rather than 
ROA. We may conclude that the Indian Banking sector can take advantage of the prevailing macroeconomic 
condition to raise/ affect their Total revenue but due to some internal management inefficiency it is unable 
to channelize its revenue towards Profitability. The banks have to improve their operational efficiency in 
order to have a better performance. The banks have all the potential to increase their income but the question 
lies in its better management. 

Estimated Test Statistics 
Test for Heteroscedasticity 

Table 8.1: Modified Wald Test for Group wise Heteroscedasticity with Fixed Effect (Public Sector Banks) 

H0: sigma(i)^2 = sigma^2 for all i, i.e.  No Heteroscedasticity 
chi2 (21) 206.02 
Prob>chi2 0.000 

Breusch-Pagan Test for Heteroscedasticity 
H0: Constant variance 
chi2(7) 86.05 
Prob>chi2 0.000 

Modified Wald Test for Group wise Heteroscedasticity with Fixed Effect  (Private Sector Banks) 

H0: sigma(i)^2 = sigma^2 for all i, i.e.  No Heteroscedasticity 
chi2 (18) 1.3e+05 
Prob>chi2 0.000 

Breusch-Pagan Test for Heteroscedasticity 
H0: Constant variance 
chi2(7) 141.81 
Prob>chi2 0.000 

Modified Wald Test for Group wise Heteroscedasticity  with Fixed Effect  (All Banks) 
H0: sigma(i)^2 = sigma^2 for all i, i.e.  No Heteroscedasticity 
chi2 (38) 1.1e+06 
Prob>chi2 0.000 

Breusch-Pagan Test for Heteroscedasticity 
H0: Constant variance 
chi2(7) 298.67 
Prob>chi2 0.000 

Table 8.2: Panel Regression - Public Sector Banks (Without Adjusted Standard Error) 
Number of Obs. 378 R-Square 0.75  

Number of Groups 21 Wald Chi (7) 1349.81  
 1851.91 Probability 0.000  
  rho 0.209  

ROA (Dependent) Coefficient Stand. Error 't' statistics Probability 
Constant 12.52 1.107 11.31 0.000 

GDS -0.017 0.562 -0.31 0.754 
GDCF -0.187 0.036 -5.13 0.000 
REER 0.031 0.011 2.71 0.007 
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M3 -0.030 0.009 -3.24 0.001 
Inflation -0.003 0.0006 -5.02 0.000 

 Interest rate 0.037 0.035 1.07 0.286 
GROWTH 0.010 0.032 0.31 0.754 

Table 8.3: Panel Regression - Public Sector Banks (With Adjusted Standard Error) 
Number of Obs. 378 R-Square 0.75  

Number of Groups 21 Wald Chi (7) 1522.92  

 1851.91 Probability 0.000  

  rho 0.209  
ROA (Dependent) Coefficient Stand. Error 't' statistics Probability 

Constant 12.52 0.740 16.92 0.000 
GDS -0.017 0.035 -0.490 0.621 

GDCF -0.187 0.028 -6.58 0.000 
REER 0.031 0.007 4.06 0.000 

M3 -0.030 0.007 -4.19 0.000 
Inflation -0.003 0.0002 -11.88 0.000 

Interest rate 0.037 0.036 1.05 0.296 
GROWTH 0.010 0.018 0.55 0.579 

Table 8.4: Panel Regression - Private Sector Banks (Without Adjusted Standard Error) 
Number of Obs. 324 R-Square 0.69  

Number of Groups 18 Wald Chi (7) 115.05  

 1851.91 Probability 0.000  

  rho 0.329  
ROA (Dependent) Coefficient Stand. Error 't' statistics Probability 

Constant 19.65 26.72 0.74 0.462 
GDS 1.057 1.355 0.78 0.435 

GDCF -1.363 0.879 -1.55 0.121 
REER 0.040 0.281 0.14 0.885 

M3 -0.151 0.230 0.66 0.509 
Inflation -0.004 0.014 -0.34 0.735 

Interest rate 0.721 0.849 0.85 0.395 
GROWTH -0.54 0.77 -0.70 0.485 

Table 8.5: Panel Regression - Private Sector Banks (With Adjusted Standard Error) 
Number of Obs. 324 R-Square 0.69  

Number of Groups 18 Wald Chi (7) 1522.92  

 1851.91 Probability 0.000  

  rho 0.209  
ROA (Dependent) Coefficient Stand. Error 't' statistics Probability 

Constant 19.65 9.169 2.14 0.032 
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GDS 1.057 0.9005 1.17 0.240 
GDCF -1.363 0.7700 -1.77 0.077 
REER 0.040 0.147 0.28 0.782 

M3 -0.151 0.103 -1.47 0.141 
Inflation -0.004 0.003 -1.35 0.176 

Interest rate 0.721 1.016 0.71 0.468 
GROWTH -0.54 0.342 -1.58 0.115 

Table 8.6: Panel Regression - All Banks(Without Adjusted Standard Error) 
Number of Obs. 702 R-Square 0.51  

Number of Groups 39 Wald Chi (7) 57.26  
 1851.91 Probability 0.000  
  rho 0.34  

ROA (Dependent) Coefficient Stand. Error 't' statistics Probability 
Constant 15.81 12.49 1.27 0.205 

GDS 0.478 0.633 0.76 0.450 
GDCF -0.729 0.411 -1.78 0.076 
REER 0.035 0.131 0.27 0.785 

M3 -0.086 0.107 -0.81 0.420 
Inflation -0.003 0.006 -0.57 0.566 

Interest rate 0.353 0.396 0.89 0.373 
GROWTH -0.243 0.361 -0.68 0.500 

Table 8.7: Panel Regression - All Sector Banks (With Adjusted Standard Error) 
Number of Obs. 702 R-Square 0.51  

Number of Groups 39 Wald Chi (7) 57.26  
 1851.91 Probability 0.000  
  rho 0.34  

ROA (Dependent) Coefficient Stand. Error 't' statistics Probability 
Constant 15.81 4.200 3.77 0.0000 

GDS 0.478 0.416 1.15 0.250 
GDCF -0.729 0.361 -2.02 0.043 
REER 0.035 0.066 0.54 0.591 

M3 -0.086 0.047 -1.81 0.070 
Inflation -0.003 0.001 -2.36 0.018 

Interest rate 0.353 0.463 0.76 0.445 
GROWTH -0.243 0.161 -1.51 0.131 

Table 8.8: Panel Regression - Public Sector Banks (Without Adjusted Standard Error) 
Number of Obs. 378 R-Square 0.22  

Number of Groups 21 Wald Chi (7) 109.67  

 1851.91 Probability 0.000  

  rho 0.209  
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TR  (Dependent) Coefficient Stand. Error 't' statistics Probability 
Constant -85.23 55.73 -1.53 0.126 

GDS 5.48 2.837 1.93 0.053 

GDCF -5.11 1.841 -2.78 0.005 

REER -0.105 
 

0.589 -0.18 0.859 

M3 2.25 0.481 4.68 0.000 

Inflation 0.081 0.030 2.66 0.008 

Interest rate 3.410 1.777 1.92 0.055 

GROWTH 5.972 1.618 3.69 0.000 

Table 8.9: Panel Regression - Public Sector Banks (With Adjusted Standard Error) 
Number of Obs. 378 R-Square 0.22  

Number of Groups 21 Wald Chi (7) 350.78  
 1851.91 Probability 0.000  
  rho 0.000  

TR  (Dependent) Coefficient Stand. Error 't' statistics Probability 
Constant -85.23 26.00 -3.28 0.001 

GDS 5.48 1.88 2.92 0.004 
GDCF -5.11 1.363 -3.75 0.000 
REER -0.105 

 
0.461 -0.23 0.820 

M3 2.25 0.324 6.96 0.000 
Inflation 0.081 0.025 3.23 0.001 

Interest rate 3.410 1.050 3.25 0.001 
GROWTH 5.972 1.136 5.26 0.000 

Table 8.10: Panel Regression - Private Sector Banks(Without Adjusted Standard Error) 
Number of Obs. 324 R-Square 0.22  

Number of Groups 18 Wald Chi (7) 42.65  

 1851.91 Probability 0.000  

  rho 0.036  
TR  (Dependent) Coefficient Stand. Error 't' statistics Probability 

Constant -40.27 107.07 -0.38 0.707 
GDS 9.94 5.449 1.82 0.068 

GDCF -9.929 3.536 -2.81 0.005 
REER -0.456 1.132 -0.40 0.687 

M3 1.898 0.924 2.05 0.040 
Inflation 0.013 0.059 0.23 0.814 

Interest rate 2.572 3.413 0.75 0.451 
GROWTH 10.065 3.109 3.24 0.001 
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Table 8.11: Panel Regression - Private Sector Banks (With Adjusted Standard Error) 
Number of Obs. 324 R-Square 0.23  

Number of Groups 18 Wald Chi (7) 724.23  
 1851.91 Probability 0.000  
  rho 0.360  

TR  (Dependent) Coefficient Stand. Error 't' statistics Probability 
Constant -40.27 85.19 -0.47 0.636 

GDS 9.941 2.038 4.88 0.000 
GDCF -9.929 1.557 -6.38 0.000 
REER -0.456 0.867 -0.53 0.599 

M3 1.898 0.491 3.86 0.000 
Inflation 0.013 0.043 0.32 0.748 

Interest rate 2.572 1.945 1.32 0.186 
GROWTH 10.065 2.788 3.61 0.000 

Table 8.12: Panel Regression - All Banks(Without Adjusted Standard Error) 
Number of Obs. 702 R-Square 0.24  

Number of Groups 39 Wald Chi (7) 117.56  
 1851.91 Probability 0.000  
  Rho 0.024  

TR  (Dependent) Coefficient Stand. Error 't' statistics Probability 
Constant -64.48 57.99 -1.11 0.266 

GDS 7.540 2.952 2.55 0.011 
GDCF -7.338 1.915 -3.83 0.000 
REER -0.267 0.613 -0.44 0.663 

M3 2.090 0.501 4.17 0.000 
Inflation 0.050 0.032 1.57 0.115 

Interest rate 3.023 1.848 1.64 0.102 
GROWTH 7.861 1.684 4.67 0.000 

Table 8.13: Panel Regression - All Sector Banks (With Adjusted Standard Error) 
Number of Obs. 702 R-Square 0.24  

Number of Groups 39 Wald Chi (7) 515.92  
 1851.91 Probability 0.000  
  Rho 0.024  

TR  (Dependent) Coefficient Stand. Error 't' statistics Probability 
Constant -64.48 41.03 -1.57 0.116 

GDS 7.540 1.404 5.37 0.000 
GDCF -7.338 1.081 -6.78 0.000 
REER -0.267 0.462 -0.58 0.564 

M3 2.090 0.282 7.40 0.000 
Inflation 0.050 0.024 2.07 0.038 

Interest rate 3.023 1.042 2.90 0.004 
GROWTH 7.861 1.435 5.48 0.000 
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9.0 Summary 
The present study has taken an attempt to analyse major trends of both public sector and private sector banks 
of India with respect to different variables such as Total Income, Total Asset, Total Liabilities, ROA, Total 
Reserves, Total Deposits, Total Borrowings and Current Liabilities &Provisions. It has also attempted to 
analyse the price competitiveness and the determinants of competitiveness in Indian banking sector and 
compared the result among public and private sector banks in post liberalisation era. The study has 
considered the 18 year performances of all the banks (the sample data) from 1995 to 2012. The entire period 
of study is divided into three sub windows, one from 1995 to 2000, then 2000 to 2005 and lastly 2005 to 
2012. Compound Annual Growth Rate (CAGR) has been calculated and presented in the tables and graphs 
those are placed in the last part of the chapter. Compound annual growth rate (CAGR) is a geometric 
progression ratio which provides the annualised rate of return over the specified time period. It is often used 
to describe some elements of the business, such as revenue, units delivered, registered users, etc. CAGR 
dampens the effect of volatility of periodic returns that can render arithmetic means irrelevant. It is more 
usefulin comparing growth rates from different data sets such as revenue growth of companies in the same 
industry. The compound annual growth rate is calculated by taking the nth root of the total percentage 
growth rate, where n is the number of years in the period being considered. CAGR isn't the actual return in 
reality. It's an imaginary number that describes the rate at which an investment would have grown if it grew 
at a steady rate. One can think of CAGR as a way to smooth out the returns. 

9.1 Major Findings of the Study 
Below are some of the major findings of the study: 
 In the overall trend, most of the public sector banks have shown an increasing trend in total income. Out 

of them, Allahabad Banks, Bank of Baroda, Bank of India, Canara Bank, Central bank of India, Dena 
bank, IDBI, Indian Bank, Indian Overseas Bank, Punjab and Sind Bank, Punjab National Bank, 
Syndicate Bank, Uco bank, Union Bank of India, United bank of India, Vijaya bank and SBI and its 
associates have shown substantial growth in their total income.  

 However, some of the public sector banks such as United Bank of India, Oriental Bank of Commerce, 
Corporation Bank, Bank of Maharashtra and Andhra bank could not able to perform well in their total 
income over the same period. 

 It is quite interesting to see that some banks, whose total income was quite low during 2000-2005, are 
able to increase their total assets at the same period and many of the banks have failed to perform better 
during 2005-2012.  Banks like, Allahabad Bank, Bank of Baroda, Bank of India, Canara Bank, Central 
bank of India, Dena bank, IDBI, Indian Bank, Indian Overseas Bank, Punjab and Sind Bank, Punjab 
National Bank, Syndicate Bank, UCO bank, Union Bank of India, United bank of India, and Vijaya bank 
have increased their total asset over the study period. These are the banks that also increased their total 
Income during this period.  

 But surprisingly, SBI and associates have failed to increase the assets in spite of a better performance in 
generating income during the period 2005-2012. Banks like, Corporation Bank, Bank of Maharashtra and 
Andhra bank have shown a negative trend in building their total assets in the same period. 

 Over all, the total asset of all the public sector banks has increased over the study period, in line with the 
findings from total income and total assets. 

It is also clear that banks like, Allahabad Banks, Bank of Baroda, Bank of India, Canara Bank, Central bank 
of India, Dena bank, IDBI, Indian Bank, Indian Overseas Bank, Punjab and Sind Bank, Punjab National 
Bank, Syndicate Bank, UCO bank, Union Bank of India, United bank of India and Vijaya bank have 
increased their total liability over the study period.  
 Taking all the public sector banks together, the trend of liability is also positive with an increasing trend.  

Banks like, Andhra bank, Bank of Maharashtra, Corporation Bank and Oriental bank of Commerce has 
shown a negative trend or zero growth in building their total liability. We can find certain pattern of these 
low performed public sector banks. There is a relatively negative trend in total income, total asset and total 
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liability. Hence the efficiency of these banks is at question and needs optimum priority from the 
management towards the smooth operation of these banks. 
 Comparing the total growth rate of income between public sector and private sector, it is pretty clear that 

the growth rate of income in private sector banks is reasonably higher than that of public sector banks. 

 The common pattern between these two groups is that the rate of growth during the period 2000–2005 is 
also comparatively on the lower side during the period. 

Banks like ICICI bank and Kotak Mahindra bank have substantially performed better in generating revenue 
during this period. Development Credit Bank has even generated a negative income. Kotak Mahindra bank 
has also generated negative income during 1995–2000. Taking a glance of the overall trend, Axis bank, 
Development Credit bank, HDFC bank, ICICI bank, Indusind bank, Karnataka bank and Nainital bank have 
experienced a negative trend in total income over the period. At the same time banks like Catholic Syrian 
Bank Ltd, City Union bank, Dhanalaxmi bank, Federal bank, ING Vysya bank, Karur Vysyabank, Kotak 
Mahindra bank, Lakshmi Vilas bank, South Indian bank and Tamilnad Mercantile bank has experienced 
positive trend in income growth.Axis bank, Catholic Syrian bank, Development Credit bank, HDFC Bank, 
ICICI bank, Indusind bank, Karnataka bank and Nainital bank have experienced a negative trend in the 
growth of total asset. Similarly, City Union bank, Dhanalaxmi Bank, Federal Bank, ING Vysya Bank, Karur 
Vysya Bank, Kotak Mahindra bank, South Indian bank and Tamilnad Mercantile bank have shown a 
positive trend in the growth of total asset. 

Some consistency in the trends between total assets and liabilities can be established from the estimated 
results of the table. Axis bank, Catholic Syrian bank, Dhanalaxmi Bank, Federal bank, Bank, ING Vysya 
bank, Karur Vysya bank, Kotak Mahindra bank and Tamilnad Mercantile bank have experienced a positive 
trend in the growth of total liability. Similarly, Catholic Syrian Bank, Development Credit bank, ICICI bank, 
HDFC bank, Indusind bank, and Nainital bank have shown a negative trend in the growth of total liability.  
 In over all, the total liability of the private sector banks has been reduced over the period of time. The 

liability of Kotak Mahindra Bank is negative during 1995–2000. 

 Mostly, there exists a downward trend in the ROA of all the banks of both the sectors. Eventually, if we 
analyse the individual trends of all the banks in the graphs and as well as the tables, we can notice that 
the ROA has mostly gone down during 2000 to 2005 and 2006 and after that it has recovered. This is an 
approximation for all the banks.  

Case by case, for some banks, the lean period is as narrow between 2003 and 2005. The same can also be 
noticed from the performance of total income, asset and liability. Hence it seems to be the impact of 
systematic factors of the economy that is influencing the banking sector. But mostly after 2005, there is an 
increasing trend in ROA mostly for all the banks. The ROA trend of Nainital bank, Tamilnad Mercantile 
bank and Yes bank is quite interesting to note. In such case, we need to clearly verify the financial 
statements and balance sheets of these banks during these periods to track the actual financial dynamics.We 
have also presented some statistics of total reserves, deposit borrowings and current liabilities and 
provisions for all the public sector and private sector banks. Surprisingly the total reserves of some of the 
public sector banks are appearing negative while for all the private sector banks it is positive.  
 Oriental Bank of Commerce is experiencing negative reserves even during recent period. Union bank of 

India has the highest (40.08%) amount of reserve growth during the period 2005-2012 among all the 
public sector banks.  

Total reserves have grown up to 12.93% on an average among public sector banks during 2005-2012 where 
as in case of private sector banks it is 14.99%. Similarly, the total deposits has grown as 16.10%, 12.96% 
and 21.23 % during the periods 1995-2000, 2000-2005 and 2005-2012 respectively in public sector banks, 
whereas private sector banks have experienced a growth rate of 27.51%, 16.57% and 23.22% during the 
respective periods. 

Moving to total borrowings, all the public sector banks have under gone a growth rate of 0.14%, -11.91% 
and 27.09% during the three sample windows. At the same time private sector banks have experienced a 
growth rate of 17.23%, 6.89% and 33.64% respectively.  
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Coming to the growth rate of total liabilities and provisions, it is 11.55%, 8.87% and 12.83 % for public 
sector banks and 21.09%, 16.71% and 19.68% for private sector banks.  
 Hence we can conclude that, so far as major trends are concerned, some private sector banks are also 

doing quite better in comparison to their public sector counterparts. 

By the analysis on the return volatility between pre and post derivative era, it has been observed that both in 
pre and post derivatives periods, the stock returns carry a significant influence of previous period error terms 
on current return distribution. It has been observed that, out of 39 stocks in our study, 20 stocks are 
experiencing changes in their pattern of volatility after the implementation of derivatives. The structure of 
volatility in the returns of seven banks remained almost unchanged after they implemented derivatives.  

There is a negligible change in the ARCH and GARCH components before and after implementation of 
derivatives for some banks. But the return of the Banks likes Allahabad Bank, Andhra Bank, Bank of 
Baroda, Bank of India, Canara Bank, IDBI Bank Ltd., Indian Bank, Indian Overseas Bank, Oriental Bank of 
Commerce, Punjab National Bank, Syndicate Bank, Union Bank of India, SBI & Associates, Axis Bank 
Ltd., City Union Bank Ltd., HDFC Bank Ltd., ICICI Bank Ltd., ING Vysya Bank Ltd., Indusind Bank Ltd., 
Karur Vysya Bank Ltd. experienced changes in the structure volatility after implementation of derivatives. 
It has been noticed that the change in ARCH and GARCH coefficient of Andhra Bank, Punjab & Sind, SBI 
& Associates., Federal Bank, ING Vysya, Indusind Bank has become more sensitive to the recent past error 
distributions but contains a stronger persistence of volatility that takes a longer time to die out. Similarly, 
the returns of Allahabad bank, Andhra Bank, Bank of Baroda, Bank of India, Canara Bank, IDBI Bank Ltd, 
Indian Overseas Bank, Oriental Bank of Commerce, Punjab National Bank, Union Bank Of India, Axis 
Bank Ltd, City Union Bank, Karur Vysya Bank, Yes Bank Ltd. become less sensitive to the immediate 
market movements, but experiencing a stronger persistence of volatility in comparison to pre derivative 
period.  
 Mostly the developed banks from both public sector and private sector have impacted their return 

volatility during post derivative period. Hence we can broadly conclude that the competitive edge of the 
Indian banking sector helped to reduce its return volatility. 

We have used cross sectional time series or the panel data models to capture the dynamic characteristics 
among the variables. Panel data is also known as longitudinal or cross sectional time series data. It is data 
set in which the behaviour of the entities is observed across time. These entities can be countries, states, 
firms etc. In the present case it is the number of banks of Indian banking sector.  The basic advantage of 
panel data model is that it allows for variables that cannot be controlled or measured directly, such as 
gender, race, attitude, business practices, management type and so on. It also helps to control for variables 
that change over time but do not change across entities. Hence panel data controls individual heterogeneity 
within model. By combining time series and cross sectional observations, panel data provides much more 
flexibility, more variability and less co-linearity among the variables and all together within the model. Like 
Ordinary Least Square (OLS) technique, in panel data, it is also assumed that X1 and X2 are non-stochastic 
and the error term follows the classical assumption of zero mean and constant variance. The estimation of 
the above model is based on the assumption about α, β1, β2 and ε. There are several possibilities that an 
economist can make about the estimated coefficients. Again it is assumed that the error terms should be 
homoscedastic. But in reality the variances of the observations can beheteroskedastic and serially correlated. 
In such cases, OLS estimates can be statistically inefficient and misleading. As an alternative to OLS, GLS 
can be used for estimating unknown parameters in a linear model. Though, GLS estimators can’t be 
estimated without knowing the heteroscedasic coefficient matrix of estimated error term, we can use FGLS 
that uses an estimated heteroscedasic coefficient matrix. But sometimes the GLS and FGLS are found to be 
limited with its applications when the disturbances are assumed to be either heteroscedastic across panels or 
heteroscedastic and contemporaneously correlated across panels. The disturbances may also be assumed to 
be autoco-related within the panel and theautocorrelation parameter may be constant across panels or 
different for each panel. In such cases, Panel Correlated Standard Error (PCSE) is found to be an alternative 
to feasible generalized least squares method. Keeping all those methodological key points in mind, the 
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present study used FGLS and PCSE model to estimate the competitive market structure of banks and used 
simple panel OLS regression to determine the determinants of competition. 

The present study has used Panzar-Rosse approach to estimate the degree of competition in Indian banking 
sector. The study has considered 39 Indian banks including 21 public sector and 18 private sector banks. 
Panzar-Rosse model assigns a numerical have (H statistics) that is the basis to conclude the dominant market 
structure in the Industry.  
 Concerning the estimated value of ‘H’ statistics, it varies between 0.35 and 0.77 for public sector and 

private sector banks. H statistics for public sector banks are closer to zero which otherwise implies Indian 
public sector banks are having some monopoly within the sector. 

 The H statistics of private sector banks are closer to unity and can be concluded to be relatively 
competitive.From the above we may conclude that the hypothesis of perfect competition has to be 
rejected for Public sector banks and there exists Monopoly. It means there is a big player among the 
public sector banks who dominates other banks.  

 And also we conclude that the private sector banks are more competitive and facing a perfect 
competition. It means not a single bank has the power of dominance. The above statement is based on the 
situation of comparison but altogether India Banking sector is facing a Monopolistic competition. 

After capturing competitive structure, the study attempted for capturing the determinants of competitiveness. 
We understood from the review of earlier studies that the determinants can be captured through internal 
factors as well as through external factors. Looking critically, internal factors are bank specific whereas 
external factors are economic specific by nature. Although internal factors can be sector specific but may be 
biased towards large banks. Small banks in the sector may be underweighted or may be neglected. But in the 
present study we have considered external factors such as macroeconomic aggregates to capture the 
determinants of competition. For that we have considered GDS, GDCF, REER, M3, Inflation rate, Interest 
Rate and GDP growth rate. These are the exogenous or independent factors to the model. The present study 
tries to capture the impact of all these factors on total revenue (TR) and return on asset (ROA). We tried to 
capture determinants through revenue equation and price equation in order to have a better clarity over the 
findings of the issue. Again the entire sample of banks is further divided to three panels, the panel of public 
sector, private sector and the panel of all banks. The estimated statistics of the above two models and for the 
all the three panels are quite interesting to note.  
 In case of public sector banks, after adjusting standard error GDCF, REER, M3, and revenue equation, 

except REER, all other macroeconomic indicators are influencing TR significantly.  

 Looking at the sign of the estimated parameters GDS, M3, Inflation, Interest rate and GDP growth rate are 
influencing TR positively which is in line with the logical expectation.  

But in case of price equation, GDCF, M3, and inflation rate are having a negative influence on ROA which 
is sometimes not in line with logical expectation. In overall scenario, TR is better explained by 
macroeconomic aggregate than ROA in case of public sector banks.  
 Similarly, in case of private sector banks, only GDCF is influencing ROA significantly.In revenue 

equation, GDS, GDCF, M3, and GDP growth rate are having significant impact on TR. GDCF is 
impacting TR negatively whereas all others are impacting TR positively which is again in line with 
logical expectation.  

Similarly, in case of all the bank panel, TR is significantly influenced by all the macroeconomic aggregated 
other than REER where as in case of ROA, it is GDCF, M3 and inflation rate that is having significant 
impact on ROA. In overall, we can conclude that TR of the banking sector is better explained than ROA.  
 We may conclude that the Indian Banking sector can take advantage of the prevailing macroeconomic 

condition to raise/ affect their Total revenue but due to some internal management inefficiency it is 
unable to channelize its revenue towards Profitability.  

The banks have to improve their operational efficiency in order to have a better performance. The banks 
have all the potential to increase their income but the question lies in its better management. 
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9.2 Recommendations 
Below are some recommendations, which can be considered to improve the performance and 
competitiveness of Indian banking sector: 
 Operational efficiency plays a major role in maintaining the health of the bank, and thereby improving 

the competitiveness of banks, as some banks have performed relatively better during the recession phase 
also. 

 Management – specifically of public sector banks, need to focus on improving the internal efficiency 
level, as they lag in that count from their private sector counterparts. 

 From a policy prospective, the regulators need to monitor the increase in the cost of each service and the 
justification for the same. That would make Indian banks more competitive. 

 Growth of private banks is imperative to remove the monopolistic nature of Indian banking industry, 
where public sector banks enjoy a degree of dominance over the private sector banks. 

9.3 Implications of the Study 
A number of implications emerge from the study as follows: 
There is a significant impact of systematic factors of the economy in influencing the performance of banking 
sector. Between public and private sector banks, public sector banks are more impacted by the 
macroeconomic factors as compared to the private sector banks. Private sector banks, by their focused 
approach and improved degree of internal efficiency, are able to absorb a portion of the negative impacts of 
macroeconomic factors during downturn of economy. 

Public sector banks have a comparative dominance in Indian banking sector and can influence the pricing of 
the services, which makes them less competitive. They enjoy a comparative monopoly. 

Private sector banks are comparatively more competitive than their public sector counterparts. They are not 
in a position to influence the pricing of services, hence are managing the competition well through better 
operational efficiency. They are more towards perfect competition. 

9.4 Scope for Further Research 
At this stage we have not considered foreign banks in the present study due to difference in management, 
regulation and diversification in the revenue structure. But it can also be challenging to incorporate the 
contribution of foreign banks in the Indian banking sector which provides a very bright scope for future 
research. Similarly, in another aspect, it can also be quite meaningful if a study incorporates both internal 
(i.e. sector specific) and external (i.e., macroeconomic) factors together to decode the determinants of 
competition in the economy. Importance of external factors can also be incorporated in a proper form to 
enrich the findings. The present study proposes to address these issues in future researches.    
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