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ABSTRACT

This paper investigates the profit efficiency of commercial banks where
the banking sector has completed more than two decade of changeover
from nationalization policy to privatization and restructuring policy by
employing stochastic frontier true effect and true random effect
models. Intermediation approach has been used to choose input and
output variables of banks. A balanced panel data of 22 commercial
banks of Pakistan over the period 1995-2014 have been used for the

Panel data. empirical analysis. The paper found that commercial banks are on
average 73% profit efficient. However foreign banks report high profit
efficiency score followed private domestic banks and then state owned
banks. We also compared the cost and profit efficiency of commercial
banks and found that commercial banks are more cost efficient than
profit efficient.

Contribution/ Originality: In case of Pakistan, there are limited literature available on the profit
efficiency of commercial banks. Therefore this paper contributes in the literature by examining the
profit efficiency of commercial banks operating in Pakistan after the reforms period.

1. INTRODUCTION

The concept of efficiency has been introduced by Debreu (1951) and Koopmans (1951), and further
disaggregated by Farrell (1957) into allocative and technical efficiency. The mean of efficiency lies
between zero and one. If it is equal to one, then banks are operating on efficiency frontier implies
that factor input are being used optimally to produce output. Whereas efficiency score equal to zero
means banks are inefficient in the allocation of resources.

More competitive, stable and well capitalized banking sector would channel savings to the more
productive projects to facilitate growth process (Levine, 1997). With this in mind, in late 1980s and
1990s, the government of Pakistan has liberalized the banking sector by privatizing national
commercial banks, entry of private and foreign banks, branch liberalization and implementation of
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Basel Accord (I, II and III) to strengthen capital base and interest rate liberalization (Sabir and
Qayyum, 2018). Initially the banking sector was highly concentrated but the restructuring and
privatization of state owned banks, new entry of private banks and consolidation of banks provide
level playing field and also increased the competition in the banking sector!. Since 2008, advanced
technology and product innovation has been emerged in the banking sector in the form of e-
banking, automated teller machines (ATMs), core and mobile banking.

A number of studies have been conducted to assess the impact of banking sector reforms on the
allocation of resource through cost efficiency (Burki and Niazi, 2009; Qayyum and Khan, 2007;
Hardy and Patti, 2001 and Rizvi, 2001).

Internationally many studies have been carried out to check the impact of financial reforms on
profit efficiency (Akhavein et al, 1997; Vivas, 1997; Kumbhakar et al, 2001; Hasan and Marton,
2003; Reddy and Nirmala, 2013) while in Pakistan Hardy and Patti (2001) have examined the
impact of financial reforms on the profit efficiency of commercial banks over the period 1989-2002.
They used limited data-set spanning a period during which banking sector reforms were not even
entirely implemented. The objective of this paper is to examine the profit efficiency of commercial
banks of Pakistan using true fixed effect model and true random effect model to encounter
unobserved heterogeneity exists among commercial banks.

In Pakistan, profit efficiency of commercial banks has not been studied extensively due to major
focus of researchers and academician on cost efficiency of banks. Indeed, profit efficiency is an
extensive concept than cost efficiency because it encompasses both input and output oriented
efficiencies.

We emphasize in this paper on output oriented inefficiency that is estimated through profit
function. There are certain reasons to study efficiency through profit function than the cost
function; first technical efficiency and allocative efficiency can be better studied through profit
function to examine the impact of financial reforms and consolidation because reforms allow the
allocation and distribution of inputs and outputs among banks; secondly, product quality leads to
lower inefficiencies. Production of quality products requires higher cost but higher quality
products generate more revenues. Higher revenues offset the increase in cost to produce goods and
services. Thirdly, profit function provides the way to estimate output oriented efficiency by
incorporating revenue side of the firm (Berger, 1993).

Profit function is preferred to cost function because cost function only discusses the technical
efficiency whereas profit function discusses both input and output efficiency (Mullineaux, 1978;
Berger et al, 1997). To analyze the profit efficiency of the banks, we employ Intermediation
approach to select input and output variables.

To control interbank heterogeneity, stochastic frontier approach is used based true fixed effect and
true random effect model developed by Greene (2005a) to examine the profit efficiency of the 22
commercial banks. We collect the most recent data of commercial banks from annual income
reports of banks, financial statements of banks and banking statistics of state bank of Pakistan over
the period 1995-2014.

We compare the cost efficiency with profit efficiency of banks. For sake of comparison, we also
measure effect of deregulation on profit efficiency of private commercial banks, foreign banks and
state owned banks. Ray and Das (2010) have reported their findings on the impact of banking
reform on the cost and profit efficiency of Indian banks. We consider here the case of banks
operating in Pakistan. They used DEA approach to measure cost and profit efficiency of banks. We

! This privatization and restructuring policy reduce the total assets share of state owned banks from 93% in 1990 to 22% in 2004 (Burki and
Niazi, 2010; State Bank of Pakistan (SBP), 2005).
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have used a true fixed effect and true random effect model to estimate the profit efficiency of banks
because these methods capture the heterogeneity exists among commercial banks.

This paper is divided into six sections. Section 2 provides a detailed review of literature on
efficiency of the banks. Section 3 presents also the theoretical framework of efficiency. Section 4
explains the methodology of the paper, which includes empirical model of alternative profit
function and provides information about data sources and construction of variables. Section 5
presents the results and discussion of profit efficiency. Section 6 provides conclusions.

2. LITERATURE REVIEW

Many developing and developed countries have undergone the process of deregulation since 1989.
This process of deregulation and liberalization involves restructuring and privatization of state
owned banks, opening of private banks, interest rate and easing of branch policy. We focus on
developing country like Pakistan, in this literature survey because the quality of governance is
different.

For example, Chakravarty and Williams (2006) find that the state-owned municipal banks in
Germany are performing better than the large commercial banks quoted on bourses. Vivas (1997)
investigates the impact of deregulation on the profit efficiency of Spanish saving banks over the
period 1986-1991. His study uses alternative and standard profit function in his analysis of
efficiency by using thick frontier approach (TFA). This study concludes that deregulation has
improved the profit efficiency of Spanish saving banks. Kumbhakar ez al. (2001) explore the eftects
of regulatory reforms on the profit efficiency of Spanish banks over the period 1986-1995 and use
value added approach to define input and output variables. Their study finds that deregulation has
significant and positive effect on profit efficiency and productivity growth due to increase in
competition.

Moreover Reddy and Nirmala (2013) examine the profit efficiency of commercial banks in India
using Stochastic Frontier Approach after the post reforms period. Their analysis reveal that state
own banks are more efficient among domestic private banks and foreign commercial banks. Phang
and Raweewan (2015) estimate the cost, revenue and profit efficiency of the commercial banks
functioning in Cambodia using DEA approach. They conclude that big banks are higher profit,
revenue and cost efficient than smaller banks while foreign commercial banks are more profit
efficient than Cambodian commercial banks.

In developing countries, numerous studies have explored the profit efficiency of banks in different
countries but in case of Pakistan it is difficult to find any study which has examined profit efficiency
of commercial banks of Pakistan. For example, Hardy and Patti (2001) inspect the impact of
financial liberalization on the profit, revenue and cost efficiency of commercial banks of Pakistan
over the period 1981-1997. Their finding reveal that state owned banks are profit inefficient
compared to other banks. But with the passage of the time, profit efficiency improves over the time.
Performance of newly established private commercial banks has not improved compared to other
commercial banks.

Data used for this do not truly reflect the impact of financial reforms on the efficiency because time
period selected for the study only reflect the preliminary impact of financial reforms. Actually
financial reforms were not implemented during this time period. Therefore, we cannot draw a
plausible conclusion from their results. A number of studies have examined the cost efficiency of
the commercial banks. For example Iimi (2004) examine impact of banking sector reforms on the
economies of scale and scope, and cost complementarities of 41 commercial banks over the period
1998-2001. Intermediation approach is used for variable selection. They find that 20% of
diseconomies of scale prevailed in large banks. However, medium and small banks take the
advantage of economies of scales as compared to large banks. However, national commercial banks
have large asset shares in banking industry but they are working under decreasing return to scale.
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Foreign banks are availing economies of scale but private and foreign banks both attain low
economies of scope.

Patti and Hardy (2005) observe the impact of privatization on the cost and profit efficiency of
commercial banks in Pakistan over the period 1981 to 2002. Intermediation approach is used to
define input and output variables. This study finds that commercial banks are 20% cost efficient but
profit efficiency is recorded higher than cost efficiency. In the second period of reforms, foreign
banks are found to be less profit inefficient than newly private domestic banks. Foreign and
domestic banks are best practiced banks. Profit efficiency of the banks declined in the third phase of
reforms from 1998-2002. Interesting finding of this study is that the private banks outperform the
foreign banks.

Similarly, Qayyum and Khan (2007) examine the X-efficiency, scale economies, and technological
progress of the 29 banks operating in Pakistan over the period 1998-2005. DFA is used to estimate
the cost efficiency of the banks employing Fourier flexible functional form. They find that foreign
banks are more scale efficient than domestic and big banks. Akmal and Saleem (2008) estimate the
technical efficiency of 80 commercial banks in Pakistan by using DEA over the period 1995 to
2005. They conclude that banking sectors is 91% efficient in VRS. State owned banks are 88%
efficient, local private banks are 91% efficient and foreign banks are 93% efficient. They conclude
that foreign banks are more efficient than private and domestic banks. They also find that banks
are 96% scale efficient. They suggest that banks can improve their efficiency by increasing loans
and branch network size.

Later on Burki and Niazi (2009) investigate the impact of financial sector reforms on the efficiency
of commercial banks in Pakistan. They use DEA approach for efficiency analysis. Input and output
variables are selected through intermediation approach. Results reveal that banking sector is 74.5%
efficient.

Allocative and technical efficiencies declined more than 90% in 1991 to less than 75% in 1996.
They conclude that private and foreign banks performed better than state owned banks. Burki and
Ahmad (2010) examine the impact of governance on the cost efficiency of commercial banks in
Pakistan over the period of 1991-2005 using Battese and Coelli (1995) single equation method to
estimate efficiency. They find that banks have mean efficiency score of 136.1%. They observe that
private banks are more efficient than the foreign and state owned banks. Efficiency of newly
privatized commercial banks declined over the time.

Though a number of studies have estimated the cost efficiency of commercial banks operating in
Pakistan. However, we are unable to find any comprehensive study which has estimated the effects
of financial liberalization on profit efficiency of banks in Pakistan. Therefore, we fill this gap in
literature by using econometric techniques based on true fixed effects and true random effect
models. We also compare the profit efficiency of state own commercial banks, private commercial
banks and foreign banks.

3. THEORETICAL FRAMEWORK

Given the output prices and input prices, commercial banks produces the maximum quantity of
output at given input prices and input quantities that maximize its profit. Therefore banks
produces maximum output quantity at minimum cost. To evaluate the performance of the banks,
now frontier shifts from revenue to profit frontier. Profit efficiency is comprised of output oriented
efficiency and input oriented efficiency. Profit efficiency is the ratio between observed profit and
maximum profit.

This can be explained with the help of figure 1. If maximum level of output Y™ is produced by
commercial bank. At this output level, profit is maximized and profit efficiency is equal to 1. For all
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other input-output combination, profit efficiency is less than 1. We assume that output is produced
by one factor input ‘X’ given the measured technology.

If firm produces, another level of output say Y1, then it will be technically inefficient level of
output, which will reduce the revenues of the bank. Figure 1 shows that the difference between Y
and Y™ is referred as technical inefficiency. If the bank produces the output below Y1’ such as Y2,
then profit of the firm will decline and profit inefficiency will increase due to technical and
allocative inefficiency. But if the bank output is towards “Y* then its profit will increase that will
lead to profit efficiency. It is non-decreasing in output prices and non-increasing in input prices.
Profit efficiency is greater than equal to 1.

Y == = = — — —
noise effect noise effect
¥1
inefficiency effect

Y2 [TTITITTeon

inefficiency

effect
Y‘)

Xa XB

Figure-1. Profit efficiency

3.1. Profit Maximization Theory
Commercial banks use labor and capital as factor inputs to produce output quantities like deposits,
loan and advances and investment. We can generalize the production function for the banks as

Y = f(

Where Y is the vector of output variables and x is the vector of input variables. This production
function is non-negative and concave in input price. Banks, like other firms, try to maximize the
output by using its inputs optimally. This leads to Pareto efficiency and social welfare. Shepherd
(1970) mentions that the properties of production function can be studied in a useful way by using
cost function and profit function.

Objective of the bank is to maximize profit by generating more revenues and minimizing cost of
production. Therefore, profit function of perfectly competitive bank is the function of input prices
and output prices (McFadden, 1966). In production theory, profit stems from output during the
production process. Profit function satisfies the properties of convexity, non-negativity, increasing
in output prices, decreasing input prices and increasing in the quantities of fixed factor inputs
(Mullineaux, 1978). However, banking market is usually non-competitive banks, non-standard or
alternative profit function (NSPF) is used to study the technical and allocative efficiency of the
banking sector. Alternative profit function is preferred to standard profit function if i) there exists
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difference in the quality of the product produced by banks; ii) banking products are not variable and
banks are unable to achieve economies of scale and mix; iii) product market is not perfectly
competitive, so banks use their market power to set output price to some extent; iv) data on output
prices are not available with required degree of disaggregation (Berger and Mester, 1997)%. In
NSPF, output quantities and input prices are exogenously determined whereas input quantities and
output prices are endogenous (Berger and Mester, 1997; Kumbhakar, 2006). Profit maximization
problem of noncompetitive banks with output oriented inefficiency can be written as

Maxm =py —wx
Subjectto  f(y,x)e™ =0 . (1)

In this equation g(y,w,p) = 0 is a price opportunity set to transform y and w into output prices
(Humphrey and Pulley, 1997). Where y is the vector of output variables such as loan, non-interest
income and interest income, x is the vector of input variables such as labor, physical capital and
deposits, p is the vector of prices of output, w is the vector of input prices and u = 0 is the output

f(yx) .
ox

oriented inefficiency. MP, = is the marginal product of input variable x. let § = e *p and

¥ = e "y and substitute p and J in equation (1).
Maxm =py —wx
Subjectto  f(F,x)=0 . (2)

This optimization problem can be solve by applying first order condition on equation (2) to find
out output price (p) and input demand (x). Therefore output price and input demand are the
function of § and w respectly.

F=fHGw) (s)
x=fFGw) (4)

Indirect profit function would be
Maxm=p@Fw)y —wxFw) (5)
=R(ye ™, w) — Clye ™, w) =nw(ye ™y, w) ... (6)

We can define the profit frontier as
n(y,w) = m(ye™ w)lu=o
Following relation can be established

m=mn(ye ™, w) =n(y,w). h(y,w,u)
Int = Inn(ye ™, w) = Inn(y,w) + Inh(y,w,u)  .................... (7)

Uw

Where lnu = % =1, Inu < 0, this result is associated with monotonicity property of profit

function of banks i.e. ye ™ < n(ye ™, w) < n(y,w).

2 See the article “Inside the block box: What explains the differences in the efficiencies of financial institutions?”
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Above equation (7) shows that indirect profit can be disaggregated into profit frontier and profit
inefficiency. This indirect profit function is not homogenous of degree 1 because a twice increase in
input quantities and output prices will increase profit more than twice due to market power of the
firm (Vivas, 1997; Humphrey and Pulley, 1997; among others).

Alternative profit function of noncompetitive banks is introduced by Berger (1993) and it can be
written as

In(m;; + 0) = f(ye ™ wy) — lnu; + lnvy,, (8)

In equation (8) 7 presents number of commercial banks (7 =1,2,...,N), t is the time period (¢ =
1,2,...,T), mis profit of banks before tax and 0 is the scalar added in profit in order to avoid the
negative value of profit.

On the right hand side, 'y’ represents the vector of output produced by the banks; and ‘w’ is the
vector of input prices. ‘/nu is the inefficiency term which shows that banks profit deviate from the
best practiced bank. ‘/nv’ is the random error term which shows the deviation of the banks profit
from maximum profit earned by efficient bank due to white noise term. /nx > 0 and Inv can be
positive or negative (Bauer and Ferrier, 1996). Alternative profit efficiency is ratio of actual profit
and predicted maximum profit of best practice bank.

arn

Teff =

Tlmax

Output price will affect the efficiency but output quantity will not affect the efficiency. Efficiency
score lies between 0 and 1 (Berger and Mester, 1997).

Similarly we can find out input oriented inefficiency by solving following maximization problem

Max m = py — WX
Subjectto  f(y,%) =0

By using analytical technique, we get following function

m =n(y,we™) =n(y,w).h(y,w, )
In(my +0) = fYi, wipe™) —Inpy + lnvy oo (10)

4. METHODOLOGY AND DATA

Panel data stochastic frontier approach of Greene (2005a) for fixed effect model (FEM) and random
effect model (REM) is used to estimate the output oriented efficiency of commercial banks of
Pakistan. Main advantage of using Greene (2005a) true fixed effect model (TFEM) is that it
considers the heterogeneity exists among banks and captures it through separate intercept for each
bank or cross section. We consider linear stochastic fixed effect alternative profit function is
specified as,

In(m;; + O) =a; + Yy B+ Wy + v £ 05 oo (11)
where,@; is a heterogeneous intercept for each bank, subscript i and t denoting commercial banks

and years respectively. TFEM is estimated using Maximum likelihood dummy variable method. In
this method, we estimate profit inefficiency of bank as follows:
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e = [Upe|~N((e,82) (12)
This clearly indicates that all iy > 0, §,, has exponential distribution.
True random effect model can be written as

In(my + O =a+y,B+nwy+w,tuyy +v oo (13)

V;+ has exponential distribution, w;, u; and v; are uncorrelated with each other, u;; measures
inefficiency (efficiency) and w; has normal distribution and it captures the unobserved
heterogeneity exist among banks. This model is estimated by using maximum simulated likelihood
method.

4.1. Data and Construction of Variable

This paper considers the panel data of 22 commercial banks which consists of 2 stated own
commercial banks, 5 foreign banks and 15 domestic private commercial banks. Data are obtained
from banking statistics of State Bank of Pakistan, annual reports of the banks, balance sheets of the
banks and economic Bulletin of National Bank of Pakistan.

For instance, intermediate approach?® introduced by Sealey and Lindley (1977) is used to define the
input and output variables. By following the studies of Maudos et al. (2002) and Berger and Mester
(1997) labor, capital and loanable funds or deposits are treated as input variables and total loans
and investment are measured as output variables. Sealey and Lindley believe that only those goods
which have higher market value than its original form can be considered the output of the financial
firms or banks.

We calculate the price of labor by taking the ratio of administrative expenses(wages, fringe
benefits and other allowances) and total number of the employees by following the studies of
Altunbas et al. (2001), Berger and Mester (1997), Hughes et al. (1996a), and Poshakwale and Qian
(2011). Price of the physical capital is obtained by dividing expenditures on plant and equipment by
book value of the physical capital. Price of loanable fund is the ratio between interest paid and total
deposits.

Efficiency depicts the difference between optimal profit and actual profit that has been realized.
Any deviation from the best frontier is due to inefficiency. It is necessary to consider the other
factors which could affect efficiency in addition to the traditional factors or measures. Efficient
banks must be solvent and prudent in term of risk preferences.

Therefore, it is worthwhile to include the standard measure of risk of insolvency in the efficiency
measurement; because financial firm holds the equity or financial capital to absorb any investment
and financial default, portfolio losses and portfolio risk. Financial capital or risk of insolvency
affects the financial firm’s profit and cost through risk premium, which bank has to pay for
uninsured debt and risk management activities. Sometimes interest rates paid on deposits
compensate the difference in the risk but these rates are not accurately (imperfectly) measured
(Berger and Mester, 1997).

If risk is kept aside even then financial capital affects the cost and profit of the banks; reason for
this is that it is the alternative of deposits, which are used as a funding source for loans. If banks
increase the level of the equity, their cost will increase more than the increase in the deposits. If
equity-raising is greater than the deposit’s raising realized cost will be higher for banks due to debt
financing. If the deposit raising is higher, then vice versa result is obtained. Usually large banks

3 The intermediation approach has been used in previous studies on efficiency of banks (Berger and Mester, 1997; Isik and Hassan, 2002;
Burki and Niazi, 2009; Burki and Ahmad, 2010 respectively).
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rely more on debt financing than the small banks. More risk-averse banks prefer to enhance their
financial capital than to maximize the profits or minimize the cost. Descriptive statistic of the
variables is given in tablel.

By following the studies of Hughes et al. (1995); Hughes and Mester (1993, 1996), Berger and
Mester (1997); Altunbas et al. (2001), and Ray and Das (2010), we incorporate financial capital in

this model to determine the profit efficiency of the commercial banks functioning in Pakistan.

Table-1. Descriptive statistics

Mean Maximum Minimum Std. dev. Obs.
Profit before tax (Million 3814.779 48514.810 0.400 7316.932 440
rupees)
Total cost (Million rupees) | 34595.870 5109031.000 0.595 300089.500 440
Loan (Million rupees) 319091.500 | 106000000.000 71.283 | 5050254.000 | 440
Assets (Million rupees) 177529.900 |  1867003.000 2500.300 | 272971.100 440
Ln(Investment) 10.423 14.287 4.918 1.869 440
Ln(Wages) 6.338 16.093 1.845 1.885 440
Ln(Price of financial capital) -2.591 7.550 -9.837 1.487 440
Ln(Price of physical capital) -2.527 6.972 -6.834 1.655 440

5. RESULTS AND DISCUSSION

We estimate invariant true fixed effect model and random effect model then use Hausman test to
choice between true fixed effect and true random effect model. We accept the null hypothesis that
true random effect model is consistent against alternative of true fixed effect model. The results of
true random effect model of profit and cost functions are presented in table 2.

All the variables show the expected impact on profit and cost. Input prices have negative impact on
profit of the banks as expected.

Table-2. Estimation results of Profit and cost frontier models

Variable LnProfit LnTotal cost
c —4.57% -6.575%
(0.000) (0.000)
-0.024 0.138%
Ln(Wage) (0.143) (0.000)
_ *ok
Ln(Price of financial capital) O(SZZ; (ggéi)
— — %%
Ln(Price of Physical capital) ((?5?5’) ((())(());Q)
. 0.156%* 0.115*
Ln(investment) (0.024) (0.005)
0.892% 0.880%
Ln(assets) (0.000) (0.000)
0.079% 0.277%
Ln(loans) (0.002) (0.000)
- H* *
Wald Chi square Statistic 9(/(;) .010200) 7(90752030(;

In parenthesis p-values are given. *, ** and*** indicate 1%, 5% and 10% level of significance.

Outputs have positive impact on profit and this implies that as output increases the profits of the
banks also increase. However magnitude of the coefficient of [nassets is higher than other output

© 2018 AESS Publications. All Rights Reserved.



Journal of Asian Business Strategy, 2018, 8(1): 1-14

variables following investment and loans to total assets. Price of labor or wages does not have
statistically significant impact on profit before tax. Coefficients of price of physical capital (LnPx)
and price of financial capital have negative and statistically significant effect in profit before tax of
commercial banks.

We also estimate the cost function of the banks using maximum simulated likelihood method.
Coefficients of input prices have positive and significant impact on total cost of the banks. As factor
input price increases, cost increases. Investment, loans to assets ratio and total assets have positive
and statistically significant influence on total cost of the bank. These results are consistent with
economic literature.

We have estimated the average efficiency of 22 commercial banks. Average profit efficient of
commercial banks is 73.04% whereas cost efficiency is 85.10%. This comparative analysis clearly
indicates that commercial banks are more cost efficient than profit efficient. Furthermore we divide
commercial banks into foreign banks, private commercial banks and state owned commercial banks
and profit efficiency is reported in table 3.

Table-38. Mean profit efficiency of commercial banks

Profit efficiency St. dev.
Commercial Banks 0.730 0.157
Foreign Banks 0.833 0.407
Private Banks 0.708 0.162
State Owned Banks 0.218 0.265

Table 3 shows that foreign banks are 83.3% profit efficient following private banks that are 70.30%
and then state owned commercial banks are 21.80%. Alternative, it is true that State owned banks
are least profit efficient banks. Hence policy of deregulation and privatization has provided the
level playing field for both foreign and private domestic banks. Annual profit efficiencies of overall
commercial banks, foreign banks, private banks and state owned banks are calculated and reported
in table 4.

Due to implementation of privatization policy, profit efficiency of commercial banks increased over
the time, though variation exists in profit efficiency. Similarly, efficiency of foreign of foreign and
private banks increased over the time and after the financial reforms, private banks and foreign
banks are functioning very close to the efficiency frontier. Hence less output oriented inefficiency
prevails in the private commercial banks and foreign banks.

However opposite trend is observed in the profit efficiency of state owned banks. They are
performing below the efficiency frontier and are less efficient compared to foreign and private
commercial banks. Similarly, we estimate the cost efficiency of banks to compare it with profit
efficiency. On average commercial banks are 92.31% cost efficient and 73.04 % profit efficient. In
figure 2, we show the trend of cost efficiency and profit efficiency.

We observe that commercial banks move to cost efficiency frontier during the period of the study.
Indeed it is worth mentioning that cost efficiency of commercial banks has improved over the time
19956-2014.

10
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Table-4. Annual profit efficiency

. . State Owned .
Years Foreign Banks Private Banks Banks All Commercial Banks
1995 0.490 0.804 0.009 0.713
1996 0.714 1.062 0.522 0.967
1997 0.763 0.952 0.225 0.948
1998 0.665 0.807 0.008 0.794
1999 0.836 0.831 0.824 0.897
2000 0.538 0.770 0.650 0.784
2001 0.693 0.635 0.232 0.670
2002 0.684 0.550 0.017 0.584
2003 0.622 0.514 0.486 0.530
2004 1.870 0.737 0.453 0.938
2005 0.339 0.723 0.008 0.655
2006 0.538 0.521 0.008 0.526
2007 0.555 0.693 0.086 0.657
2008 1.543 0.780 0.128 0.945
2009 0.989 0.789 0.085 0.866
2010 0.687 0.794 0.036 0.746
2011 0.734 0.631 0.008 0.602
2012 0.887 0.523 0.009 0.560
2013 1.711 0.499 0.615 0.743
2014 0.856 0.447 0.008 0.484
12 4 Profit efficiency ——cost efficiency
1 .
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Figure-2. Cost and profit efficiency

6. CONCLUSIONS

The aim of this paper was to estimate the profit efficiency of commercial banks of Pakistan by using
stochastic frontier approach based on true fixed effect and true random eftfect models on balanced
panel of 22 commercial banks over the period 1995-2014. Unlike many other studies Greene
(2005a) approach was employed to capture inter-banks heterogeneity exists among banks. Another
objective of the paper was to assess the profit efficiency of foreign banks, private domestic banks
and state owned banks to see what happened after privatization. We also compared the cost and
profit efficiency of over all commercial banks in Pakistan. We found that commercial banks are 73%
profit efficient and 27% percent profit inefficient. After the implementation of financial reforms, the
profit efficiency of commercial banks has increased. This clearly indicates privatization has
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provided the level playing field to the commercial banks operating in Pakistan to become cost and
profit efficient.

Our results show that, on average foreign banks demonstrate high level of profit efficiency,
followed by private domestic banks and then state owned banks. This finding justified perceived
wisdom that the policy of privatization and deregulation makes foreign and private domestic banks
profit efficient. Our results also suggest that continuation of liberalization policy has obvious
merits in term of output oriented efficiency of foreign and private domestic banks. Hence we can
say that policy of bank privatization and restructuring is justified on economic grounds. Other
developing countries may learn lesson from privatization and restructuring policy of Pakistan to
liberalize their banking sector to cope with the challenges of globalization and economic
integration (Burki and Niazi, 2010).

Furthermore, we compare the cost and profit efficiency of over all commercial banks of Pakistan.
We find that the commercial banks are more cost efficient than profit efficient. This implies that
inefficiency on the part of cost is less than profit inefficiency. Interesting thing is that both cost
efficiency and profit efficiency increase over the time. This shows that the policy of privatization
has positive impact on efficiency of banks. This has made commercial banks in Pakistan prudent
and efficient in term of their performance and these banks can absorb any type of financial shock.
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