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Abstract

This paper examined certain important aspects of concentration, competition
and soundness of banks during the period from 1994-95 to 2019-20. HerfindahlHirschman Index suggested that the banking system in India did not have a
high degree of concentration during the study period. Application of the
Martinez-Miera and Repullo (2010) model revealed an inverse U-shaped
relationship between the market power of a bank and its financial soundness
during the period under study. A non-linear relationship was found between the
market share of a bank and its soundness underlining an optimal threshold level
of market share for a given bank. The paper, thus, upheld both the competitionstability as well as competition-fragility views for banks in India depending upon
how the given bank was placed with respect to the estimated threshold. Based
on this threshold, the paper provided evidence in support of the recent attempts
at consolidation among public sector banks and upheld these attempts as
prudent.
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Concentration, Competition and Soundness
of the Banking System in India

Introduction
Financial intermediation is a vital component in supporting the country’s
economic growth. The Indian banking sector has been constantly evolving and a
major impetus came from the nationalisation of commercial banks with social
objectives, subsequently, it has been witnessing a wide range of policy-induced
reforms and structural changes since the early 1990s. The new steps toward
consolidation of the public sector banks (PSB) are among the most distinguished
events in the financial landscape of the country in recent years which would result in
a major transformation, in line with the Narasimham Committee report (1991) to
create a few but strong banks that can compete at the national as well as at the
international level (Das, 2019).
The recent spate of consolidation of PSBs started with the merger of a few
associate banks of State Bank of India (SBI) and another PSB with SBI in April 2017.
Exactly after two years, i.e., in April 2019, two more PSBs were amalgamated with
Bank of Baroda (BoB). The purpose was to form strong and competitive banks
through consolidation among PSBs as announced by the Government of India (GoI,
2019). In April 2020, the Government of India (GoI) consolidated ten PSBs into four
and termed it as mega consolidation (GoI, 2020). Punjab National Bank (PNB) and
Union Bank of India (UBI) amalgamated two PSBs each while Canara Bank and
Indian Bank merged one PSB each into them. Consequently, the number of PSBs
went down from 27 in March 2017 to 12 in April 2020. It is, thus, observed that
consolidation of PSBs, although recommended in 1991, was implemented since
2016 (GoI, 2017). The mega consolidation is expected to enhance the
competitiveness of the PSBs and stimulate the banking activity in the country (GoI,
2020). Referring to the benefits enjoyed by large banks due to risk diversification,
Gandhi (2016) mentioned losses of such benefits if the size of a bank exceeded a
threshold. Pointing out the absence of clear research on the issue, he also
emphasised the need for such research to determine the ideal size of a bank in a
country.
Motivated by these developments, this paper investigated the relationship
between the market share of a bank and its soundness in the Indian context. It also
attempted to identify optimal thresholds for market share and market power of a
bank in the system. These are the objectives of the paper and also its contributions
to the literature. The findings of the paper could be useful policy inputs as market
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share and/or market power (lack or low level of competition) beyond such thresholds
can have implications for its soundness. Furthermore, the size or market power of a
bank beyond a threshold can impact not only its own soundness but also the stability
of the banking system, if it assumes the too-big-to-fail character. OECD (2010)
underlined the importance of ideal size for financial establishments to evade
systemic crisis emanating from too-big-to-fail entities. It is observed from OECD
(2010) that consolidation-stability or consolidation-fragility, competition-stability or
competition-fragility in the banking system are widely debated hypotheses. While the
consolidation (competition) stability theories favour higher consolidation
(competition) in the market for greater stability of the banking system, the views of
consolidation (competition) fragility hypotheses believe in destabilising the impact of
higher consolidation (competition) on banking system stability (OECD, 2010). As
shown in the next section, the paper could not find a unified view on consolidation
(competition) -stability or consolidation (competition) -fragility in the banking sector.
Some of the views state that a banking system with high degree of concentration
allows more diversification and thus help banks to increase stability through larger
profit and better risk management. Some other views, however, argue that such a
system could tempt large banks enjoying high market power and too-big-to-fail status
towards riskier assets. Regarding the impact of competition on stability, certain views
state that high competition could encourage the banks to take undue risk. Some
other views, however, argue that a competitive banking system would yield a high
return on investments for entrepreneurs due to low interest rates on loans and thus,
would reduce default risk for banks. In the next section, it has been discussed in
more detail how concentration and competition impact financial soundness and
stability based on existing literature. An investigation for inverse U-shaped
relationship between market share/ power and soundness of banks has assumed
importance as observed from recent literature to identify the optimum level of
concentration and competition (Cuestas et al., 2017).
The study was done based on annual accounts data of scheduled commercial
banks (SCBs) [excluding regional rural banks (RRBs)] for the period from 1994-95 to
2019-20. The reasons for selecting this period were the following. The banking
sector made a turnaround in 1994-95 with a net profit of 27 PSBs after incurring
losses in the previous two financial years (Talwar, 1998). Moreover, eight new
private sector banks started functioning during the period from May 1994 to April
1995 (RBI, 1995). 2019-20 was the latest year up to which data on annual accounts
of SCBs were available at the time of preparation of the paper.
The rest of the paper is organised as follows: the next section is devoted to a
review of the relevant literature. Section III discusses the methodologies used in the
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paper. Section IV describes the data used while empirical findings are discussed in
section V. Section VI presents the conclusion of the paper.

II. Review of Literature
The Group of Ten Report (2001) noted that there could be an increase in
efficiency from an increase in the size of relatively small banks; although scale, as
well as the scope of economies, could be affected because of changes in technology
and also in the market structure. BIS (2001) highlighted that size helped larger banks
in better portfolio diversification and engagement of high-skilled labour force for more
efficient risk management. The report, however, stated that market power, highinterest margin, commission etc., were some of the probable concerns associated
with a high level of concentration.
Regarding consolidation in the financial sector in emerging economies, the
IMF (2001) suggested that consolidation facilitated relatively small-sized banks to
expand activities, and thus, helped to increase efficiency in terms of cost and
revenue. It, however, suggested that the consolidation of financial institutions added
new dimensions in their regulation and supervision. Public policy and also theoretical
views on the link between consolidation and fragility in the banking system are not
uniform (Beck et al., 2005).
The OECD (2010) presented a rich review of analytical findings on the impact
of concentration on banking system stability. Theoretical findings in the report
suggested banking systems with a high degree of concentration as being profit
worthy and less risk prone. The report also stated that banks were well-protected
from concentration risk due to more diversification through a geographical spread
and a higher range of products. The larger size also helped the banks in a system
with a high degree of concentration on the deployment of advanced risk
management tools. On the other hand, high market power might increase portfolio
risk on account of higher lending rate, tempting towards riskier assets and implicit
guarantee for too-big-to-fail status. Moreover, an increase in size could also create
issues relating to transparency, regulation and internal control.
Allen and Gale (2000a), Boyd et al. (2004), Boot and Thakor (2000), Boyd
and Prescott (1986) and Méon and Weill (2005) found that increase in concentration
had a favourable impact on soundness at an individual as well as systemic level
(OECD, 2010). Calice and Leonida (2018) found that with an increase in
concentration, soundness of banks improved when concentration was at a low level,
but fragility increased with a higher level of concentration. This indicated an inverse
U-shaped relationship of soundness/stability with levels of concentration. Allen and
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Gale (2000b) observed that the US experienced more financial instability in
comparison to the UK and Canada given that the banking system in the US was
marked by a higher number of banks while that in the other two countries were led
by some large banks. On the other side, Mishkin (1999), Boyd and De Nicoló (2005),
Beck et al. (2006 a, b), Cetorelli et al. (2007) suggested that an increase in
concentration had an adverse impact on stability at an individual as well as system
level (OECD, 2010).
A banking system with higher concentration could also face the risk of
contagion (Beck, 2008). Some of the views claimed that stability was more in a
banking system with higher concentration, as banks in a competitive environment
might take undue risks due to excessive pressure on profits that could cause fragility
concern in the system, while banking system with a high degree of concentration due
to a smaller number of banks facilitated better portfolio diversification and lesser
burden on the supervisor (Beck, 2008). Some other views, however, suggested that
policymakers were likely to focus more on bank failures in a banking system with a
lesser number of banks and hence would give higher subsidies due to ‘too big/
important to fail’ policy which would tempt the banks to take higher risks that might
eventually result in fragility in the system (Mishkin,1999).
It was observed from OECD (2010) that views on the link between
competition and financial stability were not uniform - one segment of literature
argued that competition worsened soundness/stability, while another segment
favoured competition for soundness, as discussed below. The charter value
hypothesis suggested that competition adversely impacted soundness from the
asset side as extreme competition would promote exposure to undue risk due to
narrow profit margins. Another argument stated that higher competition might create
fragility issues from the liability side also due to a possible increase in the interest
rate on deposits by banks.
Views in favour of competition for soundness explained that the possible
reduction in rates of interest on loans due to higher competition would give higher
benefits on investments for all those entrepreneurs who borrow money. This would
inspire entrepreneurs to take more care to achieve success in their entrepreneurship
and thus, reduce default risk for the bank. Keeley (1990), Allen and Gale (2000b,
2004) argued for adverse relation between competition and stability while Boyd and
Nicoló (2005) argued that competition had a favourable impact on stability (OECD,
2010). Vives (2016) did not hold competition responsible for instability in banking but
believed competition to be in a trade-off relationship with stability.
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Theory as well as empirical research, are thus, yet to find a clear relationship
or link of soundness/stability with concentration and competition. OECD (2010)
suggested that appropriate design and regulation could be more useful than
controlling competition or promoting concentration. It also stated that competition in
the market could not be assessed looking at concentration alone as the intensity of
competition in a market was influenced by a host of many other factors. OECD
(2010) also acknowledged the co-existence of concentration and competition in a
banking system although the two were different in concept. It highlighted the findings
of many academic studies that revealed a probable decline in competition due to
consolidation. It also emphasised an optimal size for financial organisations to avoid
too-big-to-fail problem if the objective was to evade systemic crisis.
Regarding consolidation in the banking sector in India, Talwar (2001) did not
find a significant impact of consolidation on the banking system, possibly because
there were fewer instances of consolidation in the 2000s. Bhattacharya and Das
(2003) also found that in spite of some mergers in the late 1990s, the impact on
concentration in banking was not significant. Regarding competition in the Indian
banking system, Prasad and Ghosh (2005) found it as monopolistic for the period
1997-2004. RBI (2008) rejected the monopoly and perfect competition hypotheses
and favoured the view that revenue generation by Indian banks happened under
monopolistic competition, where the period covered was from 1990 to 2007. Misra
(2011) found monopolistic competition for the Indian banking system in his study that
covered the period from 1997 to 2008. It was also indicated by Subbarao (2013)
about a monopolistic situation in view of significant asymmetry in the size of banks in
the country. Ansari (2013) found monopolistic competition among banks in India for
the period 1996–2011 based on an augmented Boone indicator. Dutta (2013)’s study
that covered the period from 1997-98 to 2004-05, found improvement in a
competitive environment in the banking sector in India during post-reform. Sarkar
and Sensarma (2016) found monopolistic competition for the period from 1999-2000
to 2012-13.
Based on concentration ratios and Herfindahl-Hirschman Index values,
Bishnoi and Devi (2017) found an indication of oligopolistic condition in Indian
banking in their study for the period from 1991-92 to 2014-15. They further argued
that the value of their H-statistic also supported their findings. Sinha et al. (2015)
found monopolistic competition for Indian banks in their study that covered the years
2000-2014. Sinha and Sharma (2016) found a non-linear relationship between
stability index and competition for Indian banks based on their study for the period
from 2000 to 2015. They suggested that concentration and competition worked
simultaneously to support the competition-fragility view for Indian banks. In their
2018 paper, they found that the Indian banking market operated under monopolistic
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competition for the period 2000-2014 but observed a decline in the intensity of
competition in 2008-14 vis-à-vis that in 2000-07 (Sinha and Sharma, 2018).
Kumar and Gulati (2019) also found monopolistic competition in the banking
sector in India in their study for the period from 1998-99 to 2015-16. Based on the
risk-adjusted Lerner Index, Arrawatia et al. (2019) found improvement in competitive
condition for the overall period 1996 to 2016 in Indian banking. Rakshit and Bardhan
(2019) found that the Indian banking system was competitive in general in their study
for the period 1996-2016 based on the Lerner index, adjusted Lerner index, and
Boone indicator. Li et al. (2019) also found monopolistic competition for the banking
sector in India in their study for the period 2005 to 2018.
It may, however, be observed that most of the studies referred to above were
on assessment of the level of competition in the banking sector in the country.
Besides investigating the relationship between the market share of a bank and its
soundness, between its market power and soundness, this paper also attempted to
derive the threshold level for market share and market power of a bank in the sector
- market share or power of a bank beyond the threshold may have a negative impact
on its soundness/stability. This paper, thus, contributes to the existing literature by
estimating the non-linear relationships between market share/ power and soundness
of banks and identifying the threshold levels beyond which the relationships change.

III. Methodology
The methods popularly used to measure concentration, competition and
soundness/stability in a banking system and that are applied in this paper are
discussed in this section. Methods used to derive relationships between market
share and soundness, market power (alternatively lack or low level of competition)
and soundness of a bank are also presented. The section also deliberates on the
methods used to derive threshold values for market share and market power of a
bank in the sector.
III.1. Measurement of concentration
Herfindahl-Hirschman Index (HHI) is a commonly used method for the
measurement of concentration. HHI for a banking sector with ‘N’ number of banks is
compiled using the formula shown below:
2
HHI = ∑N
i=1 MSi

(1)

where, MSi (i= 1,2,…, N) is the market share of bank i in total assets in the banking
sector, measured in the fraction or in percentage form. Values of HHI move from
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close to 0 to 1 if measured in the fraction (or from close to 0 to 10,000 if market
share is measured in percentage). Table 1 presents the values of HHI classifying
market concentration (U.S. Department of Justice, 2010).
Table 1: HHI values for concentration
Values of HHI
below 0.15 (<1500)
between 0.15 and 0.25 (1500 and 2500)
above 0.25 (2500)

Level of concentration
Unconcentrated
moderately concentrated
highly concentrated

Note: Values shown in brackets are for HHIs measured in percentages.

III.2. Measurement of competition
It is observed from a review of literature that common approaches for
measuring bank competition are mainly two, viz., structural and non-structural. As
found in World Bank (2020) and many research articles, HHI belongs to the
structural approach, known as a structure-conduct-performance (SCP) paradigm.
The SCP approach is a result of the earlier study derived from traditional industrial
organisations and is based on the notion that the probability of collusion rises with
the concentration in the market (L´eon, 2014). OECD (2010) concluded from a
review of cross-country studies that concentration was not an appropriate
substitution for competition.
Non-structural measures of competition belong to the school of new empirical
industrial organisation (NEIO). In this approach, the assessment of competition
among the firms is assessed directly. Panzar-Rosse (PR) model, Lerner Index and
Boone Indicator belong to this school of measurement (World Bank, 2020). Unlike
the SCP approach, the NEIO method does not explicitly make use of information on
market structure (Anzoategui et al., 2010). It accounts for more aspects like elasticity
of demand and dynamism in the market (Dubovik and Kalara, 2018). Non-structural
measures are, however, based on the assumption that goods as well as services
homogeneous in nature are offered by banks (L´eon, 2014).
The concept of PR model (Rosse and Panzar, 1977; Panzar and Rosse,
1982, 1987) is based on the relationship between revenue and cost of firms (prices
of input, control variables specific to a firm) under the assumption of long-run
equilibrium. With this theoretical underpinning, underlying competition in the market
is defined based on a measure known as H-statistic. It is derived by summing the
elasticity of revenue to the cost of all the input. H-statistic equals the value 1 for
perfect competition, while for monopoly it is equal to 0. A value between 0 and 1
defines the market as monopolistic. The H-statistic is derived based on the following
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equation for a production function with multiple inputs but one output (Bikker et al.,
2012):
log(TR) = α + ∑ni=1 βi logωi + ∑Kk=1 γk logCFk + ε

(2)

where TR represents total revenue, ωi and CFk are, respectively, the price (cost) of
the ith input factor and kth firm-specific control factor. It is assumed that E(ε | ω1, ω2,
…, ωn, CF1, CF2, …, CFK) = 0. The H-statistic is calculated as follows:
H = ∑ni=1 βi

(3)

Validity of the H-statistic is conditional on the existence of a long-run
equilibrium in the market which is based on the notion that market return on assets
(RoA) of a bank is not dependent on prices of input (Shaffer, 1982). The test is done
by replacing the total revenue by pre-tax RoA in equation (2) (Demirgüç-Kunt and
Martínez Pería, 2010). The equilibrium test is thus done based on the following
equation:
log[RoA (pre tax)] = α + ∑ni=1 βi logωi + ∑Kk=1 γk logCFk + ε

(4)

The equilibrium E-statistic is defined as ∑ni=1 βi where values of βi (i=1,2,…,n)
are estimated from equation (4). In the long-run equilibrium, E=0. As the equations at
(2) and (4) involve uses of logarithmic functions, the compilation of H and E-statistics
would exclude banks with values less than or equal to zero of any of the variables
included in the two equations. Shaffer and Spierdijk (2015) stated that although there
were a good number of studies that used the PR model and followed the criteria to
measure competition based on the values of H-statistic, there were also studies that
presented scenarios that did not follow the pattern. It appeared from Bikker et al.
(2012) that, PR tests with revenue function scaled by total assets although were
widely used in empirical studies on competition, unscaled revenue function might be
more helpful to understand the degree of competitive conduct.
Bikker et al. (2012), however, clarified that uses of unscaled revenue function
would require certain additional information, which might not be a straightforward
exercise. Bikker and Haaf (2000) used interest revenue (IR) as a dependent variable
while Shaffer (1982) and Nathan and Neave (1989) used total revenue (TR) as a
dependent variable in their PR models. In view of this, H-statistic for this paper was
derived based on two models. The model shown at (5.1) used TR as a dependent
variable (referred as PR model 1 in the paper) while the other model shown at (5.2)
(to be referred as PR model 2) used IR as a dependent variable.
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log(TR) = α + β1 log(AFR)+ β2 log(WR) + β3 log(PFC) + γ1 log(CL_TA) +
+γ2 log(CD_CDB) + γ3 log(EQ_TA) + δ log(TA) + ε
log(IR) = μ + ω1 log(AFR)+ ω2 log(WR) + ω3 log(PFC) + 𝜑1 log(CL_TA) +
+φ2 log(CD_CDB) + φ3 log(EQ_TA) + ρ log(TA) + ϵ

(5.1)

(5.2)

Variables that were used in the equations at (5.1) and (5.2) are defined below.
TR was total income, sum of IR and other income. IR was the interest income
generated from financial intermediation. AFR, WR and PFC were prices (cost) of
input pertaining to fund, labour and fixed capital, respectively. AFR was average
funding rate defined as percentage ratio of expenses incurred on payment of interest
to total fund (deposits and borrowings), WR was wage rate (per employee cost
defined as the ratio of total expenses incurred on employees to total number of
employees), PFC (price of fixed capital) was the percentage ratio of other operating
expenses (operating expenses excluding expenses on employees) to fixed assets.
CL_TA, CD_CDB, EQ_TA and TA were the bank specific control variables. CL_TA
was percentage ratio of customer loans (total loans excluding interbank loans) to
total assets (TA), CD_CDB was percentage ratio of customer deposits (total deposits
excluding interbank deposits) to total of customer deposits and short-term
borrowings (borrowings with residual maturity up to one year) and EQ_TA was
defined as percentage ratio of capital and reserves & surplus to TA. The behaviour
of banks and their risk profile would be reflected through these control variables
(Bikker et al., 2012).
The condition of long-run equilibrium was verified using the equation at (4).
The operating profit as a percentage of total assets was used as pre-tax RoA.
Operating profit is defined as total income (interest and non-interest income) net of
total expenses (interest and non-interest expenses). Generalised least squares
(GLS) method was used to estimate the equations. GLS method considers
information in the unequal variability of the dependent variable across classes and is
capable to produce the best linear unbiased estimator (Gujarati and Sangeetha,
2007). The equations were estimated using banks as fixed effects.
Lerner Index (LI) is a popularly used indicator to measure competition
developed based on the concept of market power (World Bank, 2020). LI is different
from H-statistics (PR Model) validity of which is dependent on market equilibrium. Hstatistics is based on gross revenues and thus can be computed with less statistics
than LI. An important advantage of LI is that application of the index is not dependent
on market equilibrium (Demirgüç-Kunt and Martínez Pería, 2010; L´eon, 2014). LI is
an indicator suitable for measuring market power rather than for competition (L´eon,
2014). Variation between price and marginal cost (MC) of the product of a firm is an
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indicator of the market power enjoyed by the firm. In a market with perfect
competition, price and MC will be identical. Variation between the two is inversely
related to the intensity of competition (L´eon, 2014). Higher is the value of LI, lower
would be the competition. Values of LI lie in the range from 0 to 1. The divergence
decreases with an increase in the intensity of competition and increases with a
decrease in competition. It is computed based on the following formula that
measures the level, by which price exceeds MC.
LIit =

Pit −MCit

(6)

Pit

where, LIit is the value of LI of bank i at time t, Pit and MCit are, respectively, the
price and MC of output of bank i at time t. Pit is taken as the ratio of revenue of bank i
to its total assets at time t. MC for a bank at time t is computed from the derivative of
a translog cost function as shown below following Demirgüç-Kunt and Martínez Pería
(2010):
log(Ci,t ) = α0i + β0 log(Qit ) + β1 0.5[log(Qit )]2 + α1 log(W1it ) + α2 log(W2it )
+ α3 log(W3it ) + β2 0.5 log(Qit ) × log(W1it ) + β3 0.5 log(Qit ) × log(W2it )
+ β4 0.5 log(Qit ) × log(W3it ) + α4 log(W1it ) × log(W2it )
+ α5 log(W1it ) × log(W3it )
+ α6 log(W2it ) × log(W3it ) + α7 0.5[log(W1it )]2 + α8 0.5[log(W2it )]2
+ α9 0.5[log(W3it )]2 + γ1 Trend + γ2 Trend2 + γ3 Trend × log(Qit )
+ γ4 Trend × log(W1it ) + γ5 Trend
× log(W2it ) + γ6 Trend × log(W3it ) + uit
+ γ4 Trend × log(W1it ) + γ5 Trend × log(W2it ) + γ6 Trend × log(W3it ) + uit
(7)
Variables used in the equation at (7) are defined below. C it and Qit,
respectively, are the total costs and output of bank i at time t. Wkit is the price of kth
input of bank i at time t. The variable Trend accounts for the impact of technical
changes over the period. Total expenses (TE) (interest and non-interest) and total
assets of a bank i at time t are used for Cit and Qit, respectively. uit is a random error.
The MC is then compiled based on the equation shown at (8).
∂Cit
∂Qit

C

= [β0 + β1 ln(Q it ) + 0.5{β2 ln(W1it ) + β3 ln( W2it ) + β4 ln(W3it )} + γ3 Trend] × (Qit ) (8)
it

Values of LI in this paper were estimated using the method stated above. GLS
method was used to estimate the equation at (7) using banks as fixed effects. AFR,
WR and PFC (defined earlier) of bank i for year t were used for W 1it, W 2it and W 3it,
respectively.
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III.3. Measurement of Stability
Z-score is popularly used to measure stability at an individual bank level. Zscore of a bank is defined as follows (OECD, 2010).
Z − score =

RoA+(Equity/Assets)
sd(RoA)

(9)

where, sd(RoA) is the standard deviation of RoA of a bank. Profit after tax as
percentage to total assets is used for RoA. Higher Z-score implies lower risk and
hence higher stability. It is also inferred as accounting-based distance to default
measure (Li et al., 2017). A three-year rolling time window is used to calculate
standard deviations of RoA allowing time variation (Beck et al., 2013; Cuestas et al.,
2017; Kanga et al., 2020). This paper also followed a similar approach to compute
sd(RoA) to derive bank-wise values of Z-scores using the formula at (9).
III.4. Models used for derivation of relationships between market share and
soundness, market power and soundness of a bank and threshold values for its
market share and market power
The relationship between market share and soundness in this paper was
examined based on bank-wise values of market shares (in total assets) and Zscores. Bank wise values of LI and Z-scores were used to investigate the
relationship between market power (alternatively lack or low level of competition) and
soundness. Higher values of LI indicate lower competition as stated earlier. This
paper followed the theoretical stipulations by Martinez-Miera and Repullo (2010) to
investigate the relationships. Martinez-Miera and Repullo (2010) model regressed Zscore on the linear and quadratic terms of a measure of concentration or of market
power (e.g. LI). It recommended a non-linear relationship of inverse U-shape if the
coefficient of level (the linear term) is positive and that of the quadratic term is
negative. Lind and Mehlum (2010), however, argued in their paper that quadratic
approximation could generate a threshold inaccurately, and hence, a U shape in a
situation where the relationship actually was convex but monotone. They also
suggested a test to find U shape relationship in their paper. As Martinez-Miera and
Repullo (2010) model is popularly used to investigate U shaped relationships, this
paper also used this theoretical model as shown in equation (10) (Berger et al.,
2008).
Zit = β1 Market Structureit + β2 Market Structure2it + ∑𝑛𝑘=1 𝛾𝑘 Business Environment kt (10)

where Zit represents the Z-score of bank i in period t. Market structure is proxied by
the market share or LI of bank i in period t. The variables Business Environmentkt
(k=1,2, …,n) are used to represent the macro-economic situation in period t. The
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threshold, also termed as a turning point, for market share or market power is
derived using the formula at (11) (Jiang et al., 2008; Berger et al., 2008; Cuestas et
al., 2017):
Threshold value (turning point) = −β1 /(2β2 )

(11)

where β1 and β2, respectively are the coefficients of linear and quadratic terms in the
equation at (10). Market share or market power beyond the threshold may have an
unfavourable impact on the stability of the banking system (Cuestas et al., 2017).
Principles commonly used in empirical literature to conclude inverse U-shaped
relationship are the following - estimated values of the coefficients should be
significant statistically and the derived threshold value should fall inside the data
range (Lind and Mehlum, 2010; Cuestas et al., 2017).
III.4.1. Model used for derivation of relationships between market share and
soundness
The relationship between market share and soundness of a bank in the
banking system in India in this paper was examined based on the equation at (12).
Zit = α + β1 MSit + β2 MSit2 + β3 Amalgamationit + β4 real GDP growtht + β5 Zit−1 + εit (12)

The equation at (12) was derived from the equation at (10) with the following
modifications. A dummy variable and one year lag of the dependent variable were
included among the explanatory variables. Definitions of the variables used in the
equation at (12) were as follows. Zit was the Z-score of bank i in year t, MSit was the
market share of bank i in year t defined as a percentage share of assets of bank i in
total assets of the banking system in year t.
Amalgamationit was a dummy variable used in the model to control for
amalgamation. Quite a few amalgamations/mergers of banks took place during the
period under reference (Table A1 in the annex furnishes the list of amalgamations
during the period under study). Amalgamationit was assigned value 1 for bank i for
year t if bank i amalgamated any other bank into it in year t, otherwise, it was
assigned the value 0. The variable ‘real GDP growth t’ was the annual growth in GDP
(at constant prices) of India in year t and was used to represent the business
environment. Growth in GDP at constant prices defines real rate of growth in GDP
and indicates variations in economic development.
Financial soundness/stability of a bank in the past may impact its soundness/
stability in future. Accordingly, one year lagged value of Z-score was also used as an
explanatory variable. ɛit was the random error term. Threshold value for the market
share of a bank was derived using the formula given at (11).
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Generalised method of moments (GMM) was used to estimate the equations
at (12). For a dynamic panel data model, a general approach is to employ GMM to
take care of the endogeneity problem (Greene, 2002). The author would like to
clarify that there are various statistical software that facilitate the use of GMM
employing various specifications for transformation, instrument variables, lags etc.
The software and specifications used for GMM estimations in the paper are stated
below2. The paper used dynamic panel wizard (DPW) in EViews 11 software for
estimating the equations. DPW facilitates the use of dynamic panel data methods to
develop models that deploy lagged endogenous variables, cross-section fixed effects
and multiple lags etc. (IHS Markit, 2019). There is a likelihood of serial correlation of
first-order in dynamic panel (Canarella and M. Miller, 2017). Arellano and Bond
(1991) first difference method was used to test for serial correlation of first and
second order. The corresponding test statistics for first and second order follow
normal distribution under the null hypothesis of no first order autocorrelation and no
second-order autocorrelation, respectively (Canarella and M. Miller, 2017).
This paper applied the two step GMM approach using transformations based
on forward orthogonal deviations (FOD) proposed by Arellano and Bover (1995).
Variables that are endogenous in nature, not normal and suffer from unnoticed
heterogeneity, can also be used in two step GMM approach (Canarella and M. Miller,
2017). FOD transformations were used following Hayakawa (2009). First lags of the
variables on market structure and multiple lags of the dependent variable were used
as instrumental variables for GMM3. This means that the model may be overidentified. J statistic (Sargan test) was used to test the null hypothesis that overidentification was valid. Results derived based on GMM were also validated using
GLS method.
Equations were estimated using banks as fixed effects for GLS as Hausman
test rejected random effect model. It would be worthwhile here to mention an
important characteristic of the banking sector in the country. The sector is highly
skewed in terms of the sizes (total assets) of banks (Chart 1). In the banking sector
in India, over 16 per cent of its total assets were held by SBI during the period
covered in the study. Sizes of all other banks in terms of their individual shares in
total assets were less than 10 per cent during the same period. In view of such
skewed distribution, the relationship between the market share and soundness in the
sector was examined with and then without SBI in the sample.

2

Author tried various specifications while applying GMM and presented results of those specifications
in the paper that he found more useful.
3 Author could not find good results using single lag of dependent variable as instrumental variable.
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Chart 1: Bank wise market share in total assets as on end-March 2020
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Source: Author’s estimates based on data in RBI (2020a).

III.4.2. Model used for derivation of relationship between market power and
soundness
The equation at (13) was used to examine the relationship between market
power and soundness. It was derived from the equation at (12) by replacing bank
wise values of market share by bank wise values of LI, used as proxies for market
power.
Zit = μ + γ1 LIit + γ2 LIit2 + γ3 Amalgamationit + γ4 real GDP growtht + γ5 Zit−1 + εit

(13)

where, LIit is the value of LI for bank i in year t, all other variables were as defined for
the equation at (12). Threshold value for the market power of a bank was derived in
terms of LI using the formula given at (11). The equation at (13) was estimated using
the same approach followed to estimate the equation at (12) stated in detail above.

IV. Data
The paper used data on annual accounts of SCBs, excluding RRBs, during
the period from 1994-95 to 2019-20. All these banks (henceforth referred to as
banking system in India) accounted for around 88 per cent of the total assets of the
banking sector in the country that comprised of all SCBs, local area banks, nonscheduled payments banks, urban co-operative banks and rural co-operatives at
end-March 2020. Banks amalgamated/merged were taken as separate entities until
the point of amalgamation/merger. For the compilation of HHI in the paper, all these
banks were considered.
It was felt that it would be appropriate to consider only those banks that were
in operation in the system at least for a few years to study the level of competition
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(as it involved examination of long-term equilibrium) and to study the relationships of
the market share/ power with soundness. Accordingly, banks that were in operation
only for a short period and banks that were licensed in recent years were excluded
for assessment of competition and soundness. Banks that were, thus, considered for
the PR models and to examine the relationships between market share/ power and
soundness were found to be in operation at least for seven years during the period
under reference. All these banks accounted for at least 98 per cent of the total
assets of all SCBs (excluding RRBs) during the period under study. Data were taken
from the publication titled ‘Statistical Tables Relating to Banks in India’ (STRBI)
maintained in the RBI website [(RBI, 2020a) and (RBI, 2020b)].

V. Results and Discussion
Values of HHI, H-statistic, market share, LI and Z-scores were compiled for
the period under study based on the methodologies and data described in Sections
III and IV, respectively. HHI and H-statistic were compiled to assess the level of
concentration and competition at a system level. Values of market share, LI and Zscore were compiled at individual bank level to examine the relationships between
market share/ power and soundness.
V.1. Level of concentration - values of HHI
Estimated values of HHI for deposits, loans and assets remained between
0.05 and 0.08 for the banking system in India during the period under study (Table
A2 in annex). HHI did not change much despite a number of consolidations during
the period of study, suggesting a high level of fragmentation and diffusion in the
banking sector of the country (Gandhi, 2016). It, thus, may be argued that the
banking sector in India was characterised by a low level of concentration during the
period under study following the definition on classification of market concentration
presented in Table 1 above.
V.2. Level of competition – values of H-statistic
Estimated values of H-statistic for the banking system in India are presented
in Table 2. Values of the H-statistic were found between 0 and 1. Wald test rejected
the hypotheses of perfect competition (H=1) and that of monopoly (H=0). The
equilibrium test failed to reject the null hypothesis E=0, indicating long term
equilibrium in the market. The results thus suggested monopolistic competition of the
banking system in India during the period under reference.
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Table 2: Values of H-statistic – Panzar-Rosse (PR) models
Period

Models

H-statistics

1994-95 to
2019-20

PR model 1
PR model 2

0.455 (0.012)
0.510 (0.011)

P values (Wald tests)
H0: H=0
H0: H=1
H0: E=0
0.000
0.000
0.940
0.000
0.000
0.940

Note: (i) H and E above refer to H-statistic and E-statistic, respectively, defined in the paper;
and (ii) figures in brackets are standard errors of the corresponding estimates.
Source: Author’s estimates.

Estimated values of the coefficients of the variables of the PR models used
are presented in Table 3. Regarding the signs of the input prices, Bikker et al. (2012)
stated that it would depend on the competitive environment. Bikker and Haaf (2000)
found the coefficient of the variables AFR and WR as significant and mostly positive
in their PR model applied to 23 countries that used interest income as dependent
variable. Signs of the coefficients of these two variables were found as positive in
this paper also. They were found significant at 1 per cent level for the PR model 1.
For the PR model 2, coefficient of AFR was found significant at 1 per cent level while
that of WR was found not significant. Regarding the coefficient of the variable PFC,
Bikker and Haaf (2000) found it to differ in size, sign and level of significance across
countries and also stated that this variable was probably the least important part of
H-statistic.
This paper found the values of the coefficients of this variable to be negligible
and not significant for both models. Regarding the sign of the coefficient of the
variable CL_TA, this paper found it as positive for both the models as expected in
Bikker et al. (2012). Coefficients of the variable were significant at 1 per cent level for
both the models. For the variable CD_CDB, Bikker et al. (2012) stated that the exact
impact of this variable on interest income was not clear. This paper found a positive
impact of CD_CDB on TR and IR, significant at the10 per cent level for both models.
Regarding the variable EQ_TA, the signs of its coefficients were found negative for
both models. This was in line with the findings in Bikker et al. (2012). Values of the
coefficients were, however, not significant for both models. The coefficients of TA
were found positive and significant at 1 per cent level for both models.
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Table 3: PR models – Estimates
PR model 1
PR model 2
Variable
Dependent Variable: log(TR) Dependent Variable: log(IR)
Values of coefficients
Values of coefficients
C
-2.277***
-3.117***
log(AFR)
0.411***
0.506***
(0.008)
(0.008)
log(WR)
0.040***
0.004
(0.007)
(0.006)
log(PFC)
0.004
-0.000
(0.004)
(0.004)
log(CL_TA)
0.013***
0.018***
(0.002)
(0.003)
log(CD_CDB)
0.017*
0.018*
(0.011)
(0.010)
log(EQ_TA)
-0.005
-0.003
(0.006)
(0.005)
log(TA)
0.921***
0.960***
(0.005)
(0.004)
R2
0.999
0.999
Adjusted R2
0.999
0.999
S.E. of regression
0.175
0.159
Prob(F-statistic)
0
0
Note: (i) *** and * indicate statistical significance at 1% and 10% levels, respectively;
(ii) figures in brackets are standard errors of the corresponding estimates of the
coefficients.
Source: Author’s estimates.

V.3. Relationship between market share and soundness and estimation of threshold
for market share of a bank in the banking system in India
The relationship between market share and soundness in the banking system
in India was examined based on bank-wise values of market share in total assets
and bank-wise values of Z-score. The relationship was examined applying the model
at (12) using GMM, with SBI (the largest Indian bank) as well as without SBI in the
sample as explained in detail in section III. The Arellano-Bond test for AR(1) in the
first differences showed the presence of serial correlation of first order (p values <
0.05, for both the samples, including SBI and excluding SBI) but the test for AR(2)
revealed no presence of serial correlation of second order (p value was 0.73 for the
sample including SBI and 0.71 when the sample excluded SBI).
Estimated values of the coefficients derived using GMM (FOD) are presented
in Table 4. When the sampled banks included SBI, the estimated value of the
coefficient of the linear term of market share was found positive and that of its
quadratic term was found negative, both significant at 1 per cent level. P values of Jstatistics confirmed that the instruments used for estimation were valid. To validate
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the results, relationship was also examined applying the model at (12) using GLS as
explained in Section III.
Findings were similar to those derived under GMM stated above. It was,
however, observed from the results (GMM and GLS) that, absolute values of the
coefficients of the quadratic terms of market share were very small in size and also
much smaller as compared to absolute values of the coefficients of its linear term. It
may, therefore, be suggested as per the model used in this paper that the
relationship between market shares and soundness for the banking system in India
was possibly non-linear during the period under study. The threshold for market
share for a bank in total assets was found at around 19 per cent under GMM (around
14 per cent under GLS). Values of the threshold were inside the data range of bank
wise values of market shares observed during the period under study. Market share
of a bank in the country in total assets of banking sector beyond the level of 19 per
cent may have a negative impact on its soundness/stability.
When the relationship was examined excluding SBI from the sample,
estimated value of the coefficient of the linear term of market share was found
positive and significant at 5 per cent level and that of the coefficient of its quadratic
term also was found positive but not significant under GMM. Under GLS, estimated
value of the coefficient of the quadratic term was also found positive and significant
at 5 per cent level, but that of the coefficient of the quadratic term was found
negative but not significant. GMM results, thus, encourage consolidation among
banks sans SBI. The paper, therefore, would like to suggest that consolidation
without SBI is desirable. In respect of control variables, coefficient of the variable
‘amalgamation’ was found positive but not significant under GMM as well as under
GLS for both the samples considered as mentioned above. Coefficient of the
variable ‘annual real growth in GDP’ was also found positive, but significant only
under GMM at 10 per cent for the sample including SBI. Coefficient of ‘one year
lagged value of Z-score’ was found positive and significant at 1 per cent level under
GMM as well as under GLS for both the samples referred above. Positive values of
the coefficients of the control variables suggest their favourable impact on
soundness/ stability.
Amalgamation of PSBs implemented by GoI after April 2017 involved banks
other than SBI. Market share of SBI in total assets already exceeded the threshold
value of 19 per cent while shares of all other banks individually in total assets were
much lower than the threshold4. Share of BoB that amalgamated two PSBs into it in
4

SBI along with ICICI Bank and HDFC Bank are designated as Domestic Systemically Important
Banks (D-SIBs) at present (RBI, 2021). All these three banks are therefore subjected to additional
Common Equity Tier 1 (CET1) requirement. The additional CET1 requirement is the highest for SBI at
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April 2019, increased from slightly above 4.5 per cent as at end-March 2019 to
slightly below 6.5 per cent in March 2020. As mentioned earlier, PNB, UBI, Canara
Bank and Indian Bank also amalgamated a few other PSBs in April 2020. Shares of
each of these banks in total assets of the banking sector in the country, taking into
account also the assets of the respective bank(s) each of them amalgamated, were
found at around 3 to 7 per cent as per end-March 2020 data. The shares were
much below the threshold value derived in the paper.
Results found in the paper as discussed above, thus, suggested that it was a
prudent decision by GoI to exercise consolidation of PSBs after April 2017
excluding SBI. The paper would, however, like to suggest that it may also be
appropriate to implement the consolidation policy keeping in view the threshold
value for the market share of a bank found in the paper so that a bank post
amalgamation does not face stability issues.
Table 4. Relationship between market share and Z-score
[Dependent variable: Z-score]
Sample including SBI
Sample excluding SBI
GMM
GLS
GMM
GLS
Market Share (MS)
0.212***
0.138***
0.114**
0.117**
(0.020)
(0.032)
(0.046)
(0.054)
MS × MS
-0.006***
-0.005***
0.007
-0.002
(0.001)
(0.001)
(0.006)
(0.008)
Amalgamation
0.260
0.043
0.201
0.083
(0.203)
(0.087)
(0.654)
(0.090)
Annual real growth
0.158*
0.002
0.146
0.001
in GDP
(0.096)
(0.003)
(0.154)
(0.003)
One year lagged
0.194***
0.319***
0.198***
0.320***
value of Z-score
(0.006)
(0.021)
(0.010)
(0.021)
Threshold value#
18.6
13.5
S.E. of regression
0.940
0.925
0.944
0.929
Prob(J-statistic)
0.147
0.158
R2
0.584
0.589
Adjusted R2
0.556
0.561
Note: (i)***, ** and * indicate statistical significance at 1%, 5% and 10% levels, respectively;
(ii) figures in brackets are standard errors of the corresponding estimates of the coefficients;
(iii) Instrument specifications for GMM: @dyn(Z-score,-2,-4), MS(-1) (one year lag value of
MS), MS(-1)×MS(-1) for the sample including SBI; @dyn(Z-score,-2,-3), MS(-1), MS(1)×MS(-1) for the sample excluding SBI, @dyn(y, -n1, -n2) is an instruction used in DPW in
Eviews for inclusion of lags of the variable y from n1 to n2 as instruments for each period (n1
and n2 are positive integers; n2 > n1), IHS Markit (2019); GMM equations also included year
dummies but not reported in the table; constant term was used in GLS equations but not
reported in the table; # threshold values compiled only when coefficients of both the
variables [MS(-1) and MS(-1)×MS(-1)] were found significant.
Source: Author’s estimates.
0.60 per cent of risk weighted assets (RWAs); it is 0.20 per cent of RWAs for the other two D-SIBs
(RBI, 2021).
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V.4. Relationship between market power and soundness and estimation of threshold
for market power of a bank in the banking system in India
The relationship between market power (alternatively lack or low level of
competition) and soundness in the banking system in India was examined based on
the relationship between bank wise values of LI and Z-scores. Bank-wise values of
LI were estimated using the method presented in Section III. Results of the translog
cost function are presented in Table A3 in annex. The relationship between market
power and soundness was then examined using the model at (13) in a similar
manner followed to examine the relationship between the bank’s market share and
its soundness explained above. Arellano-Bond test for AR(1) showed the presence
of serial correlation of first order (p values < 0.05, for both the samples, including SBI
and excluding SBI) and the test for AR(2) revealed an absence of serial correlation
of second order (p values were 0.86 and 0.48, respectively, for the samples including
SBI and excluding SBI).
Table 5 presents the estimated values of the coefficients derived using GMM
(FOD). Values of the coefficients of the linear terms of LI were found positive and
that of its quadratic terms were found negative under all the scenarios (sampled
banks including and excluding SBI). Values of the coefficients of the linear terms of
LI were found significant at 1 per cent level under GMM as well as under GLS. For
the quadratic terms, values of the coefficients were found significant at 1 per cent
level for the sample including SBI and at 5 per cent level for the sample excluding
SBI under GMM. Coefficients were found significant at 1 per cent level for both the
samples under GLS.
Moreover, absolute values of the coefficients of the quadratic terms of LI were
not small in size and also not much different from that of its linear terms unlike the
results found above in examination of the relationship between market share and
soundness. P values of J-statistics confirmed the validity of the instruments used for
estimation. The findings thus indicated an inverted U-shaped relationship between
bank-wise values of LI and Z-scores and hence between market power (lack or low
level of competition) and soundness for a bank in India during the period under study
as per Martinez-Miera and Repullo (2010) model.
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Table 5. Relationship between LI (market power) and Z-score
[Dependent variable: Z-score]
Sample including SBI
Sample excluding SBI
GMM
GLS
GMM
GLS
LI
2.333***
0.990***
1.883***
0.988***
(0.525)
(0.201)
(0.610)
(0.199)
LI × LI
-1.959***
-0.874***
-1.675**
-0.873***
(0.598)
(0.278)
(0.766)
(0.276)
Amalgamation
0.237
0.113
0.189
0.175
(0.225)
(0.111)
(0.733)
(0.116)
Annual real growth
0.037
0.001
0.182***
0.001
in GDP
(0.100)
(0.004)
(0.045)
(0.004)
One year lagged
0.187***
0.321***
0.187***
0.320***
value of Z-score
(0.006)
(0.022)
(0.009)
(0.022)
Threshold value
0.60
0.57
0.60
0.57
S.E. of regression
0.941
0.923
0.946
0.926
Prob(J-statistic)
0.241
0.147
R2
0.450
0.454
Adjusted R2
0.413
0.418
Note: (i) *** and ** indicate statistical significance at 1% and 5% levels, respectively;
(ii) figures in brackets are standard errors of the corresponding estimates of the coefficients;
(iii) Instrument specifications for GMM: @dyn(Z-score,-2,-4), LI(-1) (one year lag value of LI),
LI(-1)×LI(-1) for the sample including SBI; @dyn(Z-score,-2,-3), LI(-1), LI(-1)×LI(-1) for the
sample excluding SBI; ‘@dyn’ is as explained for Table 4; GMM equations also included
year dummies but not reported in the table; a constant term was used in GLS equations but
not reported in the table.
Source: Author’s estimates.

Threshold values for market power in terms of LI were found at 0.60 under
GMM (0.57 under GLS). Values were inside the data range of estimated values of LI
during the period under reference. Market power of a bank in the banking system in
the country beyond the threshold may impinge upon its soundness. Ninety-five per
cent of the banks had their LI values below 0.60 at end-March 2020. Most of the
banks with LI values above 0.60 were small in size and with negligible shares in total
assets as at end-March 2020. In respect of control variables, observations were
almost similar to that found in the study of the relationship between market share
and soundness discussed above. The findings above thus suggest that both the
views viz., competition-stability and competition-fragility could probably be applicable
for a bank in the banking sector in India depending on the level of market power
(competition). Both these views probably exist in the banking system in India at
different sides of the threshold. There is no clear evidence in the existing literature in
favour of either view for the Indian banking system as shown in the paper.
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VI. Conclusion
The findings from the paper suggested that the Indian banking system did not
have a high degree of concentration, and it broadly suggested a monopolistic
competitive structure during the period under study.
The paper found an inverted U-shaped relationship between the market
power of a bank and its soundness. Non-linear relationship was also found between
the market share of a bank and its soundness during the study period underlining an
optimal threshold level of market share for a given bank. The threshold level of
market share estimated in the paper can be taken as a guide for any future attempts
at consolidation. The findings from the paper supported the recent attempts at
consolidation among public sector banks.
While the paper provided broad evidence in support of the strategy of bank
consolidation based on its estimated threshold, it did not examine each individual
attempt of consolidation in detail. Further research may be necessary to judge
whether or not a given attempt of consolidation has been successful depending on
the pre-consolidation synergies and post-consolidation performance of the merged
entity.
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Annex
Table A1. List of Amalgamations during 1994-95 to 2019-20
Month/ Year of
amalgamations
1. Kashi Nath Seth Bank Ltd.
State Bank of India
January 1996
2. Bari Doab Bank Ltd.
Oriental Bank of Commerce
April 1997
3. Punjab Co-operative Bank Ltd.
Oriental Bank of Commerce
April 1997
4. Bareilly Corporation Bank Ltd.
Bank of Baroda
June 1999
5. Sikkim Bank Ltd.
Union Bank of India
December 1999
6. Times Bank Ltd.
HDFC Bank Ltd.
February 2000
7. Bank of Madura Ltd.
ICICI Bank Ltd.
March 2001
8. ICICI Ltd.
ICICI Bank Ltd.
May 2002
9. Benares State Bank Ltd.
Bank of Baroda
June 2002
10. Nedungadi Bank Ltd.
Punjab National Bank
February 2003
11. South Gujarat Local Area Bank Ltd. Bank of Baroda
June 2004
12. Global Trust Bank Ltd.
Oriental Bank of Commerce
August 2004
13. IDBI Bank Ltd.
IDBI Ltd.
April 2005
14. Bank of Punjab Ltd.
Centurion Bank Ltd.
October 2005
15. Ganesh Bank of Kurundwad Ltd.
Federal Bank Ltd.
September 2006
16. United Western Bank Ltd.
IDBI Ltd.
October 2006
17. Bharat Overseas Bank Ltd.
Indian Overseas Bank
March 2007
18. Sangli Bank Ltd.
ICICI Bank Ltd.
April 2007
19. Lord Krishna Bank Ltd.
Centurion Bank of Punjab Ltd. August 2007
20. Centurion Bank of Punjab Ltd.
HDFC Bank Ltd.
May 23 2008
21. State Bank of Saurashtra
State Bank of India
August 2008
22. Bank of Rajasthan
ICICI Bank Ltd.
August 2010
23. State Bank of Indore
State Bank of India
August 2010
24. SBI Commercial & International Bank State Bank of India
July 2011
25. HSBC Bank Oman SAOG
Doha Bank QSC
March 2015
26. ING Vysya Bank
Kotak Mahindra bank
April 2015
27. Bhartiya Mahila Bank
State Bank of India
April 2017
28. State Bank of Bikaner and Jaipur
State Bank of India
April 2017
29. State Bank of Hyderabad
State Bank of India
April 2017
30. State Bank of Mysore
State Bank of India
April 2017
31. State Bank of Patiala
State Bank of India
April 2017
32. State Bank of Travancore
State Bank of India
April 2017
33. Dena Bank
Bank of Baroda
April 2019
34. Vijaya Bank
Bank of Baroda
April 2019
Source: RBI (2008), RBI (2020a, explanatory notes).
Transferor Bank/ Institution

Transferee Bank/ Institution
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Table A2: HHI values for banking system in India
Financial Year
2019-20
2018-19
2017-18
2016-17
2015-16
2014-15
2013-14
2012-13
2011-12
2010-11
2009-10
2008-09
2007-08
2006-07
2005-06
2004-05
2003-04
2002-03
2001-02
2000-01
1999-2000
1998-99
1997-98
1996-97
1995-96
1994-95

D
0.08
0.08
0.08
0.06
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.06
0.05
0.05
0.06
0.06
0.06
0.07
0.07
0.07
0.07
0.07
0.06
0.07
0.07
0.07

HHI
L
0.08
0.08
0.08
0.06
0.06
0.06
0.06
0.06
0.05
0.06
0.06
0.06
0.05
0.06
0.06
0.06
0.06
0.06
0.06
0.07
0.07
0.07
0.07
0.07
0.08
0.08

A
0.08
0.07
0.08
0.06
0.06
0.05
0.05
0.05
0.05
0.05
0.05
0.06
0.05
0.05
0.06
0.06
0.06
0.07
0.07
0.08
0.07
0.07
0.07
0.07
0.08
0.08

Note: D - Deposits, L - Loans, A – Assets; values are measured in fraction.
Source: Author’s estimates.
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Table A3. Cost function estimates of LI
[Dependent variable: Log (TE)]
Variable
C
log(TA)

Coefficients
-0.989***
0.789***
(0.028)
.5((log(TA))^2)
0.004
(0.003)
log(AFR)
-0.187***
(0.041)
log(WR)
0.540***
(0.041)
log(PFC)
-0.078**
(0.031)
.5[(log(AFR))^2]
0.093***
(0.007)
.5[(log(WR))^2]
0.031***
(0.008)
.5[(log(PFC))^2]
0.003
(0.004)
.5[log(TA)×log(AFR)]
0.125***
(0.006)
.5[log(TA)×log(WR)]
-0.004
(0.007)
.5[log(TA)×log(PFC)]
0.008**
(0.003)
log(AFR)×log(WR)
-0.092***
(0.007)
log(WR)×log(PFC)
-0.020***
(0.005)
log(AFR)×log(PFC)
-0.005
(0.005)
@Trend
-0.057***
(0.006)
@Trend^2
0.001***
(0.000)
@Trend×log(TA)
0.000
(0.001)
@Trend×log(AFR)
-0.003**
(0.001)
@Trend×log(WR)
-0.012***
(0.001)
@Trend×log(PFC)
0.003***
(0.001)
R2:0.999; Adjusted R2:0.999 S.E. of regression:0.141; Prob(F-statistic):0
Note: (i) *** and ** indicate statistical significance at 1% and 5% levels, respectively;
and (ii) figures in brackets are standard errors of the corresponding estimates.
Source: Author’s estimates.
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