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Abstract. The study is an attempt to investigate the natfireompetition and market contestability of 35
Pakistani banks for the period of 2007-2011 by eyipy Panzar and Rosse (PR-model). The test of
competition overall sample (2007-2011) suggest blzaks in Pakistan in state of monopolistic contjoeti
and market is in equilibrium. The sub sample (2Q009) result of competition and equilibrium are i&am

as for sample period (2007-2011) suggesting thagmee produced during this period is state of mofisiic
competition. Finally the results of sample peri@®%0-2011) suggest that banks in Pakistan aretinsfa
perfect competition however, the market in notand-run equilibrium. The results have interestindjqy

implications; it is suggested to encourage theigorbéanks presence to improve the competitive dardof
banking industry so that to ensure the exit andaect of banks in the industry to increase the @titipn 67

and produce the variety of product to improve bgmk$ormance and customer satisfaction.
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1 Introduction

The nature of competition in banking industry atsdcontribution to economic and financial stabijlity
growth, improvement of quality services has beem liot topic of discussion of the researcher.
However, the severe need to explore this topicfelasifter global financial and economic criseseTh
need to explore the nature of competition in baglsector was felt due to number of reasons. The
bank competition contribute on enhance the qualityervices. The competing banks put their efforts
to gain maximum share of profit. If the market @mpetitive then profit earning without quality of
services would be impossible. The competition leausovation. The relationship of bank
competition to economic stability and growth canfbend in work of (Vives, 2001). Competiting
banks provides better loan facility and borrowedi¥idual and institutional) can have better acdess
loan. Better available finance can result in pramoiestment and may lead economic growth. The
pros and cons are disused in various studies. Henvthe argument is no yet clear.

The link of competition, economic stability, grow#ind quality of services is given by theory of
economics called “Theory of Market ContestabilityBaumol (1982) argues that there are small
numbers of contestants. Markets behave in competitely due to the pressure of new entrants. The
theory assumes that the products are identicah@rlet is in equilibrium. Due to fear of pressufe o
new entrants in the market urge the existing fiomptoduce the quality products. The firm must
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produce the efficient and economical products teige in the market. When the firm raises its psice
the potential new entrant will enter the marketdagting comparatively low prices to capture the
market. If the competing firm who has raised thiegw does not respond in time, then the new entrant
will distort their profit and take the market shalfethe competing firm respond and adjust the ggic
then firm will run out of market. Any disturbanae équilibrium will cause entry of new entry. Thus
the competition brings stability of market and eiinites to the quality financial services.

Lerner (1934) argues that theoretical model of madompetition considers the direct measure of
competition “markup above cost” for testing the gatition in banking industry. However, due to
shortage of private data of banks limits to studyank competition as suggested by theory. Mgjorit
of studies use various proxies for testing the b@orkpetition. Thus indirect measure of bank of bank
competition is practical. Two types of model candaen in financial intermediation literature for
testing the bank competition indirectly. Structunadel of bank competition uses the most famous
proxy for bank competition call “Herfindal-Herchmémdex (HHI)” for measuring bank competition.
The HHI is basically the bank concentration ratitigh concentration more the bank will be
competitive (Mason, 1939; Bain, 1951). This modeheasurement of the bank competition is highly
criticized for its weakness. The market concergratand structure is not true measure of bank
competition. Structure and concentration can nfisstitue measure of market power and competition
(Shaffer, 1993, 1989, 2004; Shaffer & Disalvo, 1,9Gtaessens & Leaven, 2004). The second model
is non-structural model. This model considers thekbspecific variables and bank entry, existence of
foreign banks etc.

We are using non-structural model based on Panasser(Rosse & Panzar, 1977; Panzar & Rosse,
1982, 1987) approach to test the nature of makaipetition in banking sector of Pakistan. We have

checked the market contestability theory for Pakisturthermore, the size and presence of foreign
impact checked is also checked.

The study is of extreme significance as the bankmggstry in Pakistan is considered the economy
strong side and all banks compete for their a@ivit This competition can be seen in its bade ro
which they play in the economy. Generally speakimg Bank role in Pakistani economy can be
categorized into two important aspects based onfuhetions the banks perform; primary and
secondary functions. The bank primary function udels accepting deposit and advances. Bank
provides current deposit, fixed deposit, savingod#pand recurring deposit to serve the customer
under the head of accepting deposits. Bank advaimmsdes overdraft, cash credit, loan and
discounting of bills. Secondary function like aggmanction and utility function facilitates transfef
funds, periodic payments, and collection of cheghsitfolio management, periodic collections,
overdraft, lockers, underwriting, and social wedf@grograms. These banks compete for these adivitie
applying various strategies. The presence of faréignks and local bank competing for maximum
share would determine the nature of competitiorthdf bank is competitive, then it would lead to
provide better financial services and financiab#ity.

Our contribution lies in two halves; first we haapplied the Rosse-Panzar approach to check the
nature of competition in banking industry of Pakist This method is for the first time used in the
literature related to Pakistan. Secondly, indirapproach is used by using various proxies. The
presence of foreign banks and size effect is ailsorporated to check the competition in banking
industry. The study includes all commercial banksl doreign banks in Pakistan. The study is
organized in the four sections. Section 1 giveshttief introduction, literature review in section 2
section 3 contains model. Finally, results and ksion are given in section 4.
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2 Literature Review

This portion of study gives the brief review of dieks conducted by other researcher on different
aspects of competition. The literature covers fioyportant aspects of competition. First aspects of
literature give the general effects of presenceoofipetition in banking industry where the researche
have discussed the bank competition theoreticiilyat can be the possible effects of competition in
banking industry? The second aspect consists diestwvho studied the bank competition empirically.
They applied various models on secondary data ane at the possible effects of bank competition.
The third aspect of literature consists of the aedgers who have tested the “Theory of Market
Contestability”. The fourth aspect consists of theearcher who tested the nature of competition,
where the banks applies various pricing strateffiesarn under monopoly or perfect competition or
monopolistic competition.

Generally speaking the competition in market caprowe the quality of service, efficiency and

performance of competing firms. However the relaiup is complex. Vives (2001) tested the
relationship among the stability, growth, performarand bank competition. He argues that the
competition may improve the performance of comggfiinms but the nature of competition and

relationship of these variables is more complexhthe thought. Firm access to financing can be
improved by the market power (Petersen & Rajan5).99

As far as the empirical studies literature is coned we found numerous studies on the topic of
competition. The researcher considers the bankerdration as indicator of competition. Berger and

Hannan (1991) estimated the relationship of bamicentration in market and performance for U.S.

The data taken into account was from 1983-1985.cétecluded that lager market share of baﬁ“
produce greater efficiency. More specifically, thenks that have greater share are more efficient.

some researcher suggest that the bank consolidegidhe key factor that affects the access to
financing (Gilbert, 1984; Berger, Demsetz & StrahE909).

Like the bank consolidation which is consideredtas major role in competitive environment other
factors like the bank regulation and bank spedafiacture also have the impact on the competitive
environment and also determines the performanceaoks. The researcher links the regulatory
environment to competition and performance. Bathpri®d and Levine (2001) surveyed the bank
regulation and restriction in large sample of caestof the world. They noted down the exit and
entry requirement of the banks in various countriée®e data collected was used for the exploration o
link of the regulatory requirements and the efficie of banks. The extra regulatory requirements
increase the overhead expenses of the bank anldl iresnicreased cost and indirectly decrease the
profits. The revolutionary article published in 20Barth, Caprio and Levine (2001) concluded that
more tight entry requirement less would the bariiciehcy. Furthermore, the foreign bank presence
was considered as the main variable that increthgesompetition. If the regulatory restriction ae
harsh were the foreign banks are not able to ehter it cause the limit competition and increase
fragility of banking system.

Researcher links the foreign bank presence is dntheo determinant of bank competition and
efficiency of domestic banks. Classens, Demirguatkand Huizinga (2001) investigated the entry of
foreign banks entry and domestic bank efficiencg.ddncludes that domestic bank efficiency can be
improved by the entry of new banks. Berger, Dengrfunt, Laeven and Levine (2004) investigated
the relationship of concentration, bank regulatiord efficiency of bank. He concluded that more
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concentrated banks are less efficient. He putgdkgiction, and argues that this would be truey onl
for rich countries where banks are free (with kesdriction) and have developed system.

The literature related to test of “Theory of Markaintestability” argues that there are large nusber
of banks that compete for profits in the markebadhk go for high profits above the average market
level then the new entrants will capture the masketre by setting the prices comparatively low. The
test of competition under the theory of market estability is modeled by two different approaches.
The first approach is call structural approach Wwhgbased on (Bresnahan, 1982; Lau, 1982). Such
model uses the basic idea of market equilibrium revhthe marginal revenues become equal to
marginal cost. The price strategy of the banks deép@n the market equilibrium. If the firm wan to
earn profit then it considers the equilibrium cdiwi to set the prices such that revenue exceeds th
cost. This model is used as direct measure of coitigoein the market and also determine the nature
of competition.

The second approach is call Panzar-Rosse (PR) mddeh is given by (Rosse & Panzar, 1977
Panzar & Rosse, 1982, 1987). This model of measiuneeasure of competition links the bank input
and output. More specifically the bank cost as irgmd output as profit. The outputs are dependent o
input. The whole model is based on bank revenuatamu Most of researcher use reduced form of
such equation to estimate the input and outputaoks. It is basically the sensitivity of bank rewen
when bank cost change. If one percent of bank revehmange what would happen to its cost under
various market condition such as perfect competitimonopoly, oligopoly and monopolistic
competition. The PR developed a statistics calldebtatistics” to measure the nature of competition
among the banks.

In finance literature we found numerous studies tee PR model to measure the nature on
competition in banking sector of various countri8tudies base on PR model show mixed results.
Nathan and Neave (1989) studied the nature of cohgmeamong the banks in Canada from 1982-
1984 and concluded that the Canadian banks aratopgrunder monopolistic competition. Shaffer
(1983) studied the banking competition for New Y&k the period of 1979, rejected the hypothesis
of perfect competition, monopoly and oligopoly. Beues that a bank in New York operates under
monopolistic competition. Molyneux, Lloyd-Williamaad Thornton, (1994) studied the nature of
competition in banking system of five countriesatae, Germany, Italy, Spain and UK) for the period
of 1986-1989 and concluded mixed results. He foomuhopoly for Italian banks and monopolistic
competition for France, Germany, Spain, and UK. al@g1995) tested nature of competition for
Finland for the period of 1985-1992 and concluded & bank in Finland operates under monopolistic
competition. Molyneux, Thornton and Lloyd-Willian{§996) studied the banking competition for
Japan for the period of 1986-1988. They arguesthigabank in Japan were in monopoly in 1986 and
monopolistic competition in 1988. Coccorese (1998ylied the nature of banking competition in Italy
and concluded that the Italian banks operate umderopolistic competition for sample period (1988-
1996). De Bandt and Davis (2000) studied the bamkpetition for three countries France, Germany
and lItaly for period of 1992-1996. He argues tlmpeé banks in all countries operate under the
monopolistic competition and small banks of Itatg @@ monopolistic competition. The small banks
in France and Germany are in monopoly. HondroygnBarantis and Papapetrou (1999) studied the
banking system and competition of Greece for th@odeof 19931995 and concluded that bank in
Greece are in monopolistic competition. Bikker @rdeneveld (2000) tested the banking competition
in fifteen European countries for the period of 99896 and concluded that all bank are in
monopolistic competition. Bikker and Haaf (2002udied bank competition in twenty three
industrialized countries for period of 1988-199&ey observed monopolistic competition in whole
sample countries, however, monopoly of small bank#&ustralia and Greece. Large bank of the
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sample were in monopolistic competition in genenadl with some exception where they observed
perfect competition.

3 Data and Research M ethodology

3.1 Data

The data is taken from “State Bank of Pakistan” siteb The state bank of Pakistan issue annual
financial statement of all banks for all banks be tvebsite. The data includes all banks operating i

Pakistan including foreign banks, commercial bardaying banks, investment banks etc., total
number of banks 38 where 7 banks are foreign bapksating in Pakistan. Data set includes from

2007 to 2011. We have used panel annual datavferyiar of all banks operating in Pakistan. We
have dropped the two banks as their data was inletenfor whole study period. Thus we have thirty

six banks. Thus the final sample consists of 18king years.

3.2 Methodology

We used PR-approach (Rosse & Panzar, 1977; Panrars&e, 1982, 1987) to explore the nature of
competition in Pakistani banking industry. PR-agbrcsuggests that banks use various pricing
strategies to capture the required cost and popférating under various market conditions. The

market situation can be monopoly, perfect commetjtmonopolistic competition, oligopoly or natural

monopoly where the market in pierce competition-dpRroach use bank revenue reduced for_
equation to capture the possible effects of chamdpank revenue as response to change in cose If

call the cost as input prices and revenue as ouyipegs then we can say that degree to which the

output prices are sensitive to input prices. Thkissgivity of output price as response to change in

input prices is called “PR-H-statistics”. The PRSthtistics will define the nature of competition as
suggested by PR-approach.

We have developed the relationship of the variablethe basis of PR-approach based on the reduced
form bank revenue equation. The equation (1) ands(2stimated by applying bank specific fixed
effect model. In order to test the competitive emwiment of Pakistani banking industry in the contex
of PR-approach (modified by Claessens & Leaven4p@@ can write the situation as,

In(IRy) = a + 1 In(IEy,) + Bo In(PEy,) + B3 In(OE;) + y1 In(ETy) + v, In(NLTy) + y3 In(TAy) + 6D + p; + & (1)

Where “i” and “t” represents bank and year respetyi

IRy = Gross Interest revenue divided by Total Assétlvis used as proxy for bank Output prices

IE; = Interest Expense divided by Total Deposits wihgchsed as proxy for input cost
PE; = Personal Expenses (Salaries of staff) divided dtpl Assets which is used as proxy for input cost
of labor.

OE; = Operating Expenses and administrative Expedséded by Total Assets as a proxy for cost of
fixed assets

ET; = Equity divided by Total Asset

NLT; = Net loan divided by Total Asset

TA; = Natural Log of Total asset used as proxy for sifect

D = Yeardummy
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H = pank specific fixed effect
The PR-H-Statistics is defined as sum of coeffigai IE, PE and OE i.e.

(H=pB1+ B2+ 3).

The “H-Statistics” can have the value less thaequal to zero, between the zero and one, or equal
one.

If the value of “H<0” would mean that banking industry in Pakistanrafes under monopoly or short
run oligopoly.

When the “H=1" then we would say that the bankimgpistry is in state of perfect competition, natural
monopoly.

If we found “O<H<1” then we can say that banks iakiBtan are operating under monopolistic
competition.

In case of first type of market environment wher0” we would expect the negative relationship of
bank revenues and cost, meaning that if thereci®@se in cost of input then the marginal cost will
decrease the amount of equilibrium production altichately the revenues which is generated from
the that production.

In case of second market situation where “H=1" wpeet positive relationship (1% change in cost
will bring one 1% change in revenues) between andtrevenues, meaning that increase in input cost
will increase the equilibrium production and ultiielg the revenues. In case of perfect competition
the bank will try to increase their revenues byshee proportion as their cost increases. If omé& ba
fails achieve this objective his survival in therket will be difficult and efficient bank will acare

the weak bank. When the bank in economy decreasenber then supply of services will decreased
and results in increased revenues.

The third case where H-statistics lies between zerd one is given by state of monopolistic
competition as the revenues does not increasecoeake with that proportion with which the cost has
increased. We call the revenues as decreasingidanat demand elasticity. On the basis of above
discussion we have the following hypothesis.

Hypothesis 1: HO: H=0

Hypothesis2: HO: H=1

Hypothesis3: HO: O<H<1

As equilibrium condition is considered necessary RRR-approach. Therefore, we tested the
equilibrium condition by the following equation.

In(ROA“) =a+ ,Blln(IEit )+ ,82 In(PEit )+ ,83(0Eit )+ ylln(ETit )+ y2In(NLTit )+ y3ln(Tﬁt ) +dD 17+ &t (2)

The entire variables are same as in equation @@ptxeturn on asset which is equal to Income lefor
Taxes divided by total assets. The equilibriumheaked by the value of equilibrium statistics (E-
Statistics) which is given by “E-Statisticgt + 52+ £3. if the sum of these co-efficient is equal to
zero would mean that market is in long-run equitibor. Alternatively, if “E<0” mean disequilibrium.
The statistical significance of E-statistics isated by applying the F-test.
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4 Results

We have divided the results into three main caiegoon the basis of division of data. Separate
equations have been estimated for three categthiesest of competition and test of equilibriurheT
data division includes fixed effect model estimativom 2007 to 2011 (whole sample period).
Secondly, sub sample from 2007 to 2009 and finfdtyn 2010 to 2011. The results of test of
equilibrium and test of competition for first categ (from2007-2011) are reported in Tablel and
Table2. Results of sub sample (2007-2009) are teghan Table 3 and Table 4. Finally results of test
of competition and equilibrium for the last categ¢2010-2011) are reported in Table 5 and Table 6.
Each table contains the details of variable, fixeftect model test, H-statistics and our basic
hypothesis.

4.1 Test of Competition and Test of Equilibrium for Sample Period 2007-2011

As suggested by PR-Model the basic results arentieepretation of H-statistics which is given by
sum of elasticity of cost inputs given in equat{ah

The H-statistics is calculated by

H=5+5+0

and statistical significance is checked by F-test.

Similarly, the equilibrium statistics (E-Statistjids given by
E=B+B,+P5
in equation (2) and to check its statistical sigaifice we apply F-test.

Now we proceed to discuss the competitive condiind equilibrium test of all three categories of
data.

4.1.1 Test of Competition for Sample Period 2007-2011

The results are reported in Table 2. Before weogahfe formal investigation of the test of compefit
we present the secondary result of fixed effect ehadported in bottom of Table 2 (Hgi=0 F
(34,122) =2.669366* (P-Value=0.0000)).

The results show that we reject the null hypothesisl accept the alternative at 5% level of
significance. It explains that bank specific fixeffect exist in the data we can estimate the fedelct
model. The results reported of the (R2 = 0.79438®)w that the explanatory variable are very much
capable of explaining the 80% of dependent varialilee explanation of individual variable
coefficients and its statistical significance ig nar primary objective and for the sake of brewity
have reported these results only in this samplegenly (2007-2011). All individual variables dfd
equation (1) are statistically significant at 5%dk of significance. The positive and significant
coefficients of the variable (IE), (PE), and (OHjows that higher price of inputs funds (input
elements) produce higher revenue for banks. Thestitally significant and negative coefficient of
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(ET) indicates that banks whose equity is lower tnade banks are more risky and as result produce
more revenues. If we look at variable (TA) is statally significant and positive at 5% level of
significance, indicates that the larger the bamddpce more revenues than smaller banks. Finaly, th
positive and significant coefficient of (NLT) (a¥blevel of significance) indicates that the banksw
provide larger loan produce high revenues.

Now we come to our basic results (H-statistics and basic hypothesis) reported in the bottom of
Table 2. As for as our basic hypothesis are comckwe are rejecting the null hypothesis at 5% of
level in both cases (HO: H=0) and (HO: H=1). But fa# to reject the null hypothesis (HO: O<H<1).
Thus it means that the H-value lies between zedooae.

For the statistical significance of these hypotkegse have used the F-test. The F-statistics and
corresponding p-value are reported at the bottoriatfle2. The H-statistics value reported in the
Table 2 is 0.375 indicating that the banks in Rakisre in state of monopolistic competition fog th
period of 2007-2011 as the revenues does not iseredth that proportion with which the cost has
increased. We call the revenues as decreasingidanot demand elasticity. This phenomenon has
interesting effects on bank revenues in a shortanohlong run differently. In the short run the ban
may earn abnormal profits when it has low averagg than its average revenues. However if the
bank average cost is more than its average revahadsank will experience losses. But in the long-
run the bank has somewhat different behavior.dflianks earn short-run abnormal profits, will attra
other bank to enter the market as a result thelguwyp increase and prices will lower adjustingeth
abnormal profits to normal. For the banks who eigmee the losses in short run will quiet the market
and supply will decrease as a result the pricese@as® enough to get the profits in long run.
Furthermore if the competitor bank produce difféisad products (expands outputs) can cause the
leading profitable banks to share its profits daghe supply effect. As the output put (expanded
supply of differentiated products by competitorgpsly increase can lower the prices can influence
the leading profitable banks and new entry withagxfed supply of products can take the profits from
existing competitors (or can take customer from petimg bank shrinking the demand). Banks that
can have quality products at this point of time raay like monopolists. However in the tested bank
market we have both the foreign banks presencearender and acquisitions, resisting violating this
situation with employing expanded supply of diffeiated products. Thus the combining the short run
and long run effect of such competition the marketain in state of equilibrium.

4.1.2 Test of Equilibrium for Sample Period 2007-2011

The equilibrium test is conducted after estimatérequation (2). The results are reported in Tdble
According to PR-model specification the equilibriustatistics (E-statistics) is given by (E=

pL+ 2+ B3) in equation (2) and its statistical significanceli®cked by F-test.

The result presented in table 1 shows that faretect the null hypothesis (HO:E=0) at 5% level of
significance level suggesting that market is in idguum. The secondary result (HOyi=0
F(34,122)= 3.534639* (P-Value=0.0000) ) of fixeflect model is statistically significant at 5%
significance level suggesting that the fixed effacidel best to explain the characteristics of slath.
Finally the (R2 = 0.659393) suggest that the inddpat variable cause 65% variation in ROA.
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4.2 Test of Competition and Test of Equilibrium for Sample Period 2007-2009

4.2.1 Test of Competition for Sample Period 2007-2009

A result reported in Table 4 provides the detdfileaiure of competition in Pakistani banks for simp

period 2007-2009. The hypothesis given in bottomrable 4 (HO: H=0) and (HO: H=1) both are
rejected at 5% level of significance but we arehlmdo reject (HO: 0<H<1) suggesting that the H-
statistics value lies between zero and one. Hemcares unable to reject the null hypothesis thakd®an
in Pakistan are competing monopolistically.

The statistical significance is checked by F-test their coefficients along with p-value are givan

Table 4. When we sum up the elasticity of inputt aasiable (H281+ p2+[3) in equation (1) we
found the value of H-statistics equals to (0.50%he value is reported in Table 4. This value also
confirmed that the banks in Pakistan are in sthteamopolistic competition. The result of fixed et
test are also significant at 5% level of significansuggesting that fixed effect model is best to
estimate such type of data.

4.2.2 Test of Equilibrium for Sample Period 2007-2009

The result of test of equilibrium for the sampleipg 2007-2009 is reported in Table 3. The result

show that the we are unable to reject the null thgmis (HO: E=0) at 5% level of significance
suggesting that market is in long run equilibriuon $ample period 2007-2009. The F-statistics a
corresponding p-value are reported in Table 3. iitié hypothesis of redundant fixed effect test :t“
rejected at 5% level of significance. The R-squavatlie is 0.72 indicating that the independe

variables are very much capable of explaining t@rgation in ROA.

4.3 Test of Competition and Test of Equilibrium for Sample Period 2010-2011

This section has somewhat interesting results tegan Table 5 and Table 6 (Table 5 for competition
and Table 6 for equilibrium test). The results mga in Table 5 shows that we are rejecting thé nul
hypothesis (HO: H=0) but we could not reject thdl mypothesis (HO: H=1) at 5% level of
significance. The F-statistics and its correspogglifvalue are given in the bottom of Table 5. Tons
the basis of such results we can argue that thiesharfor period of 2010-2011 are seem to be itesta
of perfect competition. It we look at the valuetbstatistics reported in Table 5 we would noticatth

it is about 1.082531 confirms that market situatére in perfectly competitive it seems that (1%
change in cost will bring one 1% change in revehubgrease in input cost will increase the
equilibrium production and ultimately the revenui@scase of perfect competition the bank will toy t
increase their revenues by the same proportioheis ¢ost increases. If one bank fails achieve this
objective his survival in the market will be diffit and efficient bank will acquire the weak bank.
When the bank in economy decrease in number thgplysof services will decreased and results in
increased revenues. Although, the model is gooi lzes the R-squared value 0.60 and fixed effect
test coefficient are also significant at 5% levelsmnificance, yet we have a problem. The results
reported in Table 6 the test of equilibrium we c&gel the null hypothesis that (HO: E=0) meaning tha
market for the sample period of 2010-2011 areatesvf dis-equilibrium. So we would need to handle
the result with caution. However, such result orightnexpect in country like Pakistan because of
privatization, incorporation of new technology aespecially the merger and acquisition of banks
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taken place in study period. As whole the equilibrimodel is good having R-squared value 0.93 and
fixed effect redundant test coefficient is alsanffigant.

5 Conclusion

Study investigated the competition and contestgbdf 35 banks from 2007 to 2011. The study
applied the Panzar and Rossee (1987) model totliescompetition and market equilibrium of
Pakistani banks. Separate equation of competitohegjuilibrium are estimated. We keep the interest
revenue and return on asset as dependent vanietbilede equations respectively. These equatioas als
include the bank specific control variable. Aletequations estimated are estimated on the basis of
bank specific fixed effect model. Furthermore, tieta is divided into three halves for sake of
estimation, i.e., 2007-2011, 2007-2009 and 201201

Test of competition and equilibrium equation fomgde period 2007-2011 confirms the presence of
monopolistic competition among Pakistani banks @adket is in long run equilibrium. The result of
sub sample 2007-2009 are somewhat similar to th20@7-2011 which show that we could not reject
the null hypothesis of monopolistic competitiom fiee said sample period. The market is also ig lon
run equilibrium. However, the result of sub samp0d0-2011 confirms that the banks are in state of
perfect competition but market is not in equililnienforcing us to handle the result with cautions.

As for as secondary result and the model spedificaindividual variable are concerned, fixed effec
model is significant in all equations. The R-sqdaralue and other criteria of best model are fefil

The results of individual variable description gieen only for the whole period (2007-2008). The
results given in (2007-2011) sample period allitiddvidual variables are significant (both the ihpu
cost variable and banks specific variable). Theiimpice of funds has the positive relationshiphwit
the banks revenue. The equity and revenue rel&iions negative suggesting that a risky bank has
produced more revenues. The size variable hasyesitiationship with the revenues suggesting that
the larger banks are well capable of earning higlemues as compared to small banks. The banks that
has larger loan giving facility earn higher reveswue

6 Appendix

Tablel Test of equilibrium of sample period 2007-2011

Variable Coefficient Std. Error t-Statistic Praob.
C -0.162785 0.038164 -4.265377 0.0000%
IE -0.000668 0.004056 -1.644100 0.1027
PE -0.000739 0.005446 -2.155559 0.0331*
OE -0.000715 0.004751 -0.150468 0.8806
ET 0.013803 0.002895 4,767147 0.0000*
NLT 0.001340 0.006858 0.195457 0.8454
TA 0.007502 0.002182 3.438778 0.0008*
D8 -0.006717 0.004386 -1.531525 0.1282
D9 -0.005651 0.004785 -1.180978 0.2399
D10 -0.004899 0.004720 -1.038070 0.3013
D11 0.003530 0.005092 0.693311 0.4894
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R2 0.659393
HO: ni=0  F(34,122)= 3.534639* (P-Value=0.0000)
HO: E=0  F(1, 122)= 20.65516* (P-Value=0.3155)

*indicates variable is significant at 5% significanlevel
Table2 Test of competition of sample period 2007-2011

Variable Coefficient Std. Error t-Statistic Prob.
C -2.400066 0.449217 -5.342780 0.0000*
IE 0.118323 0.047737 2.478665 0.0146*
PE 0.106194 0.064102 1.656650 0.0002*
OE 0.151469 0.055924 2.708475 0.0077*
ET -0.033248 0.034082 -0.975528 0.0312*
NLT 0.280616 0.080718 3.476485 0.0007*
TA 0.058258 0.025679 2.268693 0.0250*
D9 0.162743 0.056319 2.889633 0.0046*
D8 0.116325 0.051621 2.253430 0.0260*
D11 0.269948 0.059937 4503824 0.0000*
D10 0.147069 0.055552 2.647386 0.0092*
R2 0.794383
HO: ni=0 F(34,122)=2.669366* (P-Value=0.0000)
HO: H=0 F(1, 122)= 21.49271* (P-Value=0.0000)
HO: H=1 F(1, 122)= 45.79215* (P-Value=0.0000)
HO: O<H<1 fail toreject
H-statistics 0.375
*indicates variable is significant at 5% significanlevel
Table3 Test of equilibrium of sample period 2007-2009
Variable Coefficient Std. Error t-Statistic Prob.
C -0.402956 0.275990 -1.460038 0.1495
IE -0.020028 0.009186 -2.180419 0.0332*
PE -0.007604 0.007291 -1.042932 0.3012
OE 0.002358 0.006368 0.370196 0.7125
ET 0.018067 0.005946 3.038320 0.0035*
NLT 0.010975 0.018554 0.591503 0.5564
TA 0.021123 0.015354 1.375685 0.1740
D08 -0.007222 0.005686 -1.270235 0.2089
D09 -0.004644 0.007072 -0.656651 0.5139
R2 0.728920
HO: ni=0  F(33,60)= 2.786103* (P-Value=0.0003)
HO: E=0 F(1, 60)= 2.370109* (P-Value=0.1289)
*indicates variable is significant at 5% significanevel
Table4 Test of competition of sample period 2007-2009
Variable Coefficient Std. Error t-Statistic Prob.
C -3.353128 1.875407 -1.787947 0.0388*
IE 0.413441 0.062418 6.623734 0.0000*
PE 0.035560 0.049546 0.717715 0.0477*
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OE 0.061781 0.043275 1.427663 0.0533*
ET 0.069651 0.040406 1.723791 0.0899
NLT 0.341060 0.126080 2.705113 0.0089
TA 0.141725 0.104336 1.358353 0.005*
D08 0.041457 0.038637 1.072981 0.2876
D09 0.064475 0.048053 1.341751 0.1847
R2 0.64383
HO: ni=0  F(33,60)=7.131167* (P-Value=0.0000)
HO: H=0 F(1, 60)= 2.334911* (P-Value=0.0318)
HO: H=1 F(1, 60)=4.219752* (P-Value= 0.0443)
H-statistics 0.509
*indicates variable is significant at 5% significanlevel
Table5 Test of competition of sample period 2010-2011
Variable Coefficient Std. Error t-Statistic Praob.
C -4.417791 2.747756 -1.607781 0.0195*
IE 0.716432 0.113779 6.296713 0.0000*
PE 0.367082 0.343911 1.067374 0.052*
OE -0.000983 0.350372 -0.002805 0.9978
ET 0.032689 0.051188 0.638600 0.5285
NLT 0.169723 0.194067 0.874558 0.3895
TA 0.282632 0.160897 1.756600 0.003*
R2 0.60344
HO: ni=0  F(33,27)=10.565376* (P-Value=0.0000)
HO: H=0 F(1, 26)= 2. 291602* (P-Value= 0.0318)
HO: H=1 F(1, 26)= 0.078951* (P-Value= 0.7809)
H-statistics 1.082531
*indicates variable is significant at 5% significanevel
Table6 Test of equilibrium of sample period 2010-2011
Variable Coefficient Std. Error t-Statistic Praob.
C -0.847079 0.237831 -3.561687 0.0014*
IE 0.010025 0.009848 1.018017 0.3177
PE 0.029646 0.029767 0.995921 0.3281
OE -0.033955 0.030326 -1.119642 0.2727
ET 0.022302 0.004431 5.033732 0.0000*
NLT 0.041984 0.016797 2.499420 0.0188*
TA 0.050998 0.013926 3.661964 0.0011*
R2 0.933818
HO: ni=0  F(33,27)=6.939077* (P-Value=0.0000)
HO: E=0 F(1, 27)= 11.97928* (P-Value= 0.0018)

*indicates variable is significant at 5% significanlevel
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