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Abstract

The paper examines the impact of risk and quality factors on banks cost structure. Using the stochastic cost frontier the technical efficiency and technical change is estimated for all commercial banks of Pakistan during 1991-2002. Results show that inclusion of risk and quality variables into cost function improve the efficiency of banks. However, efficiency of publicly owned banks remains insensitive to these factors. Moreover, results indicate that technical change reduces the cost of intermediation of all banks, by 1 percent on average, during the study period. We also find that both non-performing loans and other risk factors put a downward pressure on banking efficiency suggesting that diversification of loan portfolio to different sectors. 
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1. INTRODUCTION

The services in banking industry have changed dramatically in recent years across the globe resulting in the diversification of bank products and portfolio. This diversification has put new challenges to risk management and efficiency of banks. The sophistication of financial technology coupled with deregulation and liberalization has made the risk profiles of financial institutions even more complex (Cebenoyan and Strahan, 2004, Becher and Cambell II, 2005). During the last decade, risk management at banks has received considerable attention both in developed and developing countries in order to develop a sound and strong banking system. This has led regulators to consider both internal and external credit models to devise capital adequacy standards. 

During the 1990s much of the literature on financial sector has focused on the performance of banking industry around the globe. Many researchers have investigated the performance of banking sector using standard econometric techniques.
  Most of the studies in the existing literature focused on measuring the cost efficiencies using both parametric and non-parametric approaches (Berger and Hanan, 1998; Mester et al., 1993; Grabowski, Rangan and Rezvanian, 1994; Berger and Mester, 1997; and Humphrey and Pullley, 1997). Many other studies focus on the impact of deregulation and liberalization on the performance of financial institutions (Zaim, 1999; Williams, and Nguye, 2005 and Battacharya, lovell and Sahay, 1997). An immense literature uses U.S. data to analyze these aspects (Berger, Hanwack and Humphrey, 1987; Berger and Mester, 1997; De Young, Hunter and Udell, 2004). Berger et al. (2004), however, recently analyzed the relationship between corporate governance and performance of Argentine banking sector.

Assets quality and capital structure issues raise particularly important research and policy questions regarding the banking industry as they control for quality and risk factors of financial institutions. The existing literature on banks performance is divided into two streams. One stream focuses purely on productive efficiency of financial institutions and compares the average efficiency of financial institutions relative to the institutions on ‘best- practices’ cost frontier (Mester, L.J., 1993; Meeusen, W., Van den Broeck, J., 1977 and Mitchell, K. and N.M., Onvural, 1996). The other stream puts a spotlight on assets quality and capital adequacy and governance issues as essential determinants of efficiency of financial institutions. These studies investigate the issues of corporate governance, capital adequacy, non-performing loans and agency problems (Demirguc-Kunt, 1989; Walen, 1991 and Berger and De Young1997).  Studies on banking risk suggest that exclusion of quality and risk factors may misguide the results of efficiency of these banks (Hughes et al., 1995; McAllister and McManus, 1993 and Clark, 1996). More recently, Altunbas et al. (2000) and Girardone et al. (2004) emphasized inclusion of quality and risk factors into the estimation of cost function. They argue that efficiency of banks is sensitive to these factors, which affect both the scale and ex-inefficiencies considerably.    

A few studies have been conducted to measure the performance of banking sector in Pakistan, however, they are limited to investigate the efficiency of banks in one or on the other hand. These studies do not focus on the risk and quality factors, which explain the differences in efficiency across the banks significantly. For example, Hardy and Patti estimate the impact of financial reforms on banking efficiency. Ali et al. (2004) provide a comparative analysis of the evolution of technical efficiency of commercial banks in India and Pakistan for the period 1988-1998.

There have been significant changes in size, structure and performance of commercial banks in Pakistan following the financial sector reforms to make the industry competitive, sustain the risk and improve assets quality to meet the future challenges. The efficiency measures are not sufficient to assess the overall performance of a bank, so the risk factors should be taken into account. We therefore introduce a measure of bank risk and quality factors into the banks cost structure. In this paper, we test how banks capital structure, liquidity and non-performing loans affect the efficiency of these institutions.
 Moreover, it is also desirable to know whether banking sector in Pakistan has made a significant progress in technology. We also compute technical change for each bank category for this purpose.  

We find that the inclusion of risk and quality factors into the cost function improves the efficiency of banks significantly implying that banks with better quality assets and management are doing best practices. Estimates obtained from the model containing risk and quality factors give an improved overall efficiency. However, these results are not similar to the results of other studies (Clark, 1996; Altunbas, 2000 and Girardone, 2004) on US and Japanese banking sector. Inclusion of these factors does not improve the efficiency of public banks contrast to private and foreign banks. Furthermore, banking sector also experienced technical change over the period of analysis with an annual rate of 1 percent. Finally, regression analysis also confirms that risk and quality factors affect the efficiency significantly.            

2. Regulatory Reforms and Banking Overview in Pakistan

Needless to say that adequate regulatory framework helps to ensure the financial stability, manage the risk and reduce the cost of intermediation. Banking sector in Pakistan saw different phases of regulation since its inception. Prior to financial sector reforms the early period showed this sector heavily regulated. The major regulatory requirements were to maintain the cash reserve and liquidity ratio. This period also experienced major policy changes in financial sector of Pakistan. In early 1970s major financial institutions were controlled by public sector and all the assets of these banks were concentrated to priority sectors. The banking system accumulated a gigantic amount of bad and doubtful loans over the years, i.e., about 15 percent of its advances as a consequence inefficiencies had become prevalent, which had far reaching implications for financial sector in Pakistan. 

In the early reforms period i.e., 1988, prudential regulations for loan classification and provisioning were introduced by providing specific guidelines for categorization of working capital advances and provisions against them. Government of Pakistan also allowed operations of banking companies in private sector in 1991. Initially, 10 banks were allowed to operate in private sector, which grew to 18 in 2002. Furthermore, authorization of licenses for opening up new bank branches, criterion for capital adequacy, classification of advances, and other prudential regulations were introduced during 1992-93 to 2002-2003 to enforce a comprehensive risk management and internal control system.    
 

Banking sector experienced many trends in different directions in recent years. Among the different categories major structural changes have been seen in private and public sector banks compared to foreign banks. Although number of privates remained same, but ownership of these banks changed over the time through merger and acquisition activities as local private banks acquired several banks.
 Currently, banking sector comprises of 70% of financial sector in Pakistan. Commercial banks operating in Pakistan are divided into thee groups, Public, private and foreign banks which hold 43.9%, 43.5% and 12.6 % of total banking assets respectively. Presently, it includes 18 private, 13 foreign and 4 state owned banks.
 

A number of measures have been taken to strengthen the institutions and make the banking sector sound during 1992-2002. Introduction of prudential regulations in banking sector helped to reduce non-performing loans (NPLs) of the banks during this period. Non-performing loans to total advances is a helpful indicator of assets quality and solvency used widely by both practitioners and researchers. Table 2.1 gives percentage of non-performing loans to total advances for different banks type for the period 1992-2002. The ratio of non-performing loans increased alarmingly from 17.4 percent in 1992 to 22 percent in the year 1999. However, after the year 1999 this ratio of NPLs started declining and reduced to a level of 18 percent by the end of 2002. It is noteworthy that NPLs for public sector banks remained highest among the other bank categories, which reached at a level of 30.8 percent in the year 1997, and declined thereafter slightly.
 NPLS ratio of the foreign banks on the other hand, remained lowest among other categories showing a good assets quality of these institutions. 

Table 2.1 Non-Performing Loans to Total Assets (percent)

	Years
	Public Banks
	Private Banks
	Foreign Banks
	All Banks

	1990
	18.0
	---
	11.8
	17.6

	1991
	19.9
	---
	8.3
	18.9

	1992
	18.6
	---
	5.6
	17.4

	1993
	22.1
	---
	5.9
	20.0

	1994
	25.6
	7.6
	3.4
	21.7

	1995
	23.3
	5.9
	4.5
	19.3

	1996
	23.5
	5.9
	5.3
	19.2

	1997
	30.8
	10.2
	5.0
	20.1

	1998
	29.0
	11.1
	5.3
	19.5

	1999
	30.7
	15.5
	5.1
	22.0

	2000
	26.3
	15.4
	4.7
	19.5

	2001
	25.9
	16.3
	4.3
	19.6

	2002
	25.5
	15.9
	3.8
	18.0



Source: State Bank of Pakistan, 2004

Table 2.2 shows capital adequacy ratio of different bank categories during the year 1992-2002. It is found that adequacy ratio of both foreign and private banks remained considerably high as compared to public banks.
 It is also noticeable that in 1997, capital adequacy ratio of public commercial banks remained negative, i.e., -1.3 percent showing huge losses of these banks. However, this ratio remained well above the minimum requirement for both foreign and private banks. Foreign banks show highest CRWA after 1997 among all other bank categories. 

Table 2.2 Capital Adequacy Ratio (Capital as a percent of Total Assets) 

	Bank Type
	1997
	1998
	1999
	2000
	2001
	2002

	State owned banks
	0.3
	4.9
	3.8
	4.6
	3.7
	5.6

	Private banks
	4.9
	4.9
	4.9
	3.5
	3.8
	5.3

	Foreign banks
	7.9
	8.8
	9.7
	8.8
	8.5
	10.6

	Commercial banks
	3.1
	5.6
	5
	4.9
	4.6
	6.1


Source: State Bank of Pakistan, 2004

Management soundness is one of the key determinant of the health and profitability of financial institutions. Operating costs of public banks have also been high due to overstaffing and excessive branch network, which affected the efficiency of these banks. It is found from table 2.3 that operating expenses to total expenses of public commercial banks increased from 39.1 percent to 42.9 percent in the year 1990 and 2000, respectively, which were also recorded highest among the other bank categories. 

Table 2.3 Operating Expenses to total Expenses (percent)

	Year
	Public Banks
	Private banks
	Foreign banks
	All Banks

	1990
	39.1
	---
	30.6
	38.5

	1991
	38.5
	---
	33.1
	38.1

	1992
	39.5
	51.4
	31.7
	38.9

	1993
	40
	31.7
	32.5
	38.6

	1994
	39.4
	29.3
	28.4
	37.1

	1995
	39.6
	27.1
	21.9
	35.8

	1996
	36.6
	26.7
	25.7
	33.8

	1997
	51.3
	26.9
	22.9
	40.2

	1998
	38.5
	27.8
	23.3
	34

	1999
	41.7
	23
	26.1
	36.6

	2000
	42.9
	29.4
	29.2
	38.7


    Source: State bank of Pakistan, 2004

Table 2.4 portrays the liquidity position (i.e., loans to deposits ratio) of different banks type over the years. It is clear from the table that liquidity positions of over all banking sector also improved following the prudential measures initiated by state Bank of Pakistan. The loan to deposit ratio for the public commercial banks reduced significantly from 61 percent in 1990 to 44.3 percent in 2002.  However, foreign banks show a a mix trend over the years.
   


Table 2.4 Liquidity Ratios of commercial Banks (percent)

	Year
	Public Banks
	Private banks
	Foreign banks
	All Banks

	1990
	61.0
	---
	69.7
	61.6

	1991
	54.1
	---
	52.9
	54.0

	1992
	49.0
	54.7
	54.0
	49.7

	1993
	54.3
	53.6
	48.6
	53.4

	1994
	50.5
	59.3
	51.3
	51.0

	1995
	52.2
	68.5
	57.6
	54.1

	1996
	51.4
	62.8
	50.6
	52.2

	1997
	48.4
	56.6
	54.3
	51.8

	1998
	46.5
	57.0
	56.7
	51.2

	1999
	50.8
	59.6
	68.2
	55.9

	2000
	54.0
	67.5
	71.5
	60.5

	2001
	53.8
	57.9
	66.8
	56.9

	2002
	44.3
	52.8
	71.5
	51.2


Privatization of public banks was also initiated in same period by divesture of state owned banks. There was a large expansion in branch network of private and foreign banks, which also increased the deposits share of these banks in banking sector. On the other hand branches of public banks were rationalized to cut the operational expenditures. In sum, the objective of banking sector reforms was to promote a healthy competition by permitting private banks operations through liberalization policy.

3. Methodology and Data Description

A number of techniques are available in the literature to estimate the firm-level efficiency and each is subject to its limitation.
 Stochastic cost frontiers are commonly used because of easy availability of data on input prices and outputs used for the analysis. The single equation stochastic frontier is described as:
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Where C is observed total cost, yi is a vector of bank outputs, wi is the vector of input prices and Zi are exogenous used as a proxy for the risk measurement. However, error term 
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Where u and v are independently distributed, however, u is usually assumed to be one sided positively distributed i.e., half normal, which captures the effect of inefficiency, and v is the statistical noise assumed to be distributed normally with zero mean and variance 
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To estimate equation coefficients and to calculate efficiency for each observation in the sample, we follow Aigner et al. (1977). The log-likelihood function thus is modeled as:
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where N is the number of firms and  ε = ui + vi. Jondrow et al. (1982) show that the ratio of variability, σ, can be used to measure a firm’s mean efficiency, where σ2 = σ2u + σ2v, 
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 is standard normal cumulative distribution function.

Bank level efficiency measurement is specified usually by the mean and mode of the conditional distribution of ui given εi. Efficiency (inefficiency) measures can be derived as follows:
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where 
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are the standard normal density function and the standard normal distribution, respectively. 
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is an unbiased but inconsistent estimator of ui, since regardless of N, the variance of estimator remains non-zero. To obtain an estimate of inefficiency for each bank in the sample, the estimated distributional parameters and estimated εi are substituted in equation (3). 

We use the translog cost stochastic frontier to calculate the efficiency of individual bank. First, we estimate the cost function that include the risk and quality variables and then compare these results with restricted function excluding all these variables from the model. The translog cot function is described as follows:
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Whereas the ln TC the natural log of total cost (i.e., operation and financial cost); ln yi, the natural logarithm of i-th bank outputs; ln wi the natural logarithm of i-th input prices; t time index; Zi the risk variables including capital, liquidity and non-performing loans.

To ensure the homogeneity of degree one in input the following restrictions are imposed on the parameters in Eq.(5).
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By imposing the symmetric conditions, we have
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To explain the differences in efficiency we estimate the ordinary least square. For this purpose, we introduce some explanatory variables to investigate the determinants of efficiency and a simple regression model described as follows:
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where LTA and ROA control for the market share and profitability of banks, while Liquidity, capital adequacy and assets quality measure the impact of risk and quality on bank performance Time and ownership dummy variables are used in the analysis to find the impact of bank type and technology on efficiency. 

Our major source of data is annual reports of individual banks collected after an extended effort from different sources such as individual banks branches, head offices, Stock exchange and State Bank of Pakistan. The data set includes annual information on all Pakistani commercial banks from 1991 to 2002. In order to measure technical efficiency we adopt intermediation approach to define outputs, inputs and input prices of the bank.
 As intermediation approach, banks use capital, labour, and borrowed funds to produce earning assets, so it has several advantages over the other.
 Although there is no consensus on variable definitions of bank inputs and outputs
, however, we use two outputs and four inputs and their respective input prices in our analysis to measure the technical efficiency of banks.   The output variables common to both approaches are loan and advances (y1), which include loans, cash credits, and overdrafts and bills discounted and purchased; investments (y2), that consist of government securities, treasury bills, shares fully paid-up, debentures, bonds and other investments, like NIT & gold; We construct prices of labour (w1), physical capital (w2), and operating cost (w3), are on the basis of the definitions supported by Hunter et al. (1990) and Mitchell and Onvural (1996). We calculate the price of labour, w1, by dividing total expenditures on employees’ salary including directors’ fees by the total number of employees; price of physical capital, w2, is equal to the depreciation on and repairs of the bank property divided by total book value of physical capital; and price of operating cost, w3, is calculated by dividing total interest on deposits and borrowing by total deposits. 

Table 3.1 Variables Definition and Descriptive Statistics 

	Variables
	Definition
	Mean &

Standard Deviation

	
	
	

	Y1
	Total amount of Loans & Advances in Rupees
	1.07x1010

(2.08x1010)

	Y2
	Total amount of investments in Rupees
	1.03x108
(1.91x108)

	W1
	Wage bill including directors fee in rupees per employee
	3.10x105
(2.08x105)

	W2
	Depreciation on and repairs of the banks property divided by physical capital
	0.29

(0.46)

	W3
	Interest on deposits divided by total deposits of banks
	0.09

(0.05)

	TC
	Wage bill including directors fee+ depreciation interest paid on deposits and borrowing
	9.70x107

(2.35x1010)

	Assets Quality
	We divide non-performing loans by total assets to assess the quality of assets. Higher ratio of NPLs to advances indicates more chances of insolvency of banks and vice versa.
	0.17

(0.06)



	Risk
	We use total capital to total assets as a risk variables which measures the bank’s cushion to absorb loan losses 
	0.07

(0.03)



	Liquidity
	Advances of each bank divided by total deposits of bank. Positive (negative) sign is expected here, which shows that due to ability (inability) to manage operations more productively, relatively efficient (inefficient) banks might have lower (higher) production cost that enables these banks to offer more (less) reasonable loans terms and ultimately to gain larger (less) market share compared to inefficient (inefficient) banks?
	0.39

(0.38)



	Total assets
	We use total assets to capture the size affect of the bansk
	4.59x1010

	Returns on Assets (ROA)
	We divide the total income earned by total assets of each bank, which indicates the profitability of banks 
	0.11

(0.12)

	Fee Income (Fee)
	We divide non interest income by total income earned from all resources
	0.21

(0.13)

	Efficiency (Eff)
	Mean Efficiency score of individual banks
	0.75



	Time (T)
	Time variable is used as a technology proxy, which shows positive (negative) sign showing an increase (decrease) in cost structure. A positive (negative) sign with efficiency, however, shows an improvement (deterioration) in efficiency by the introduction of technology.
	


Note: Standard deviations are given in parentheses.

3. Empirical Results and Analysis of Banking Efficiency

Since the study aims at investigating significant impact of risk measures on the efficiency of banks, we estimate the stochastic cost frontier including risk and quality variables first, and then a restricted function by excluding these exogenous variables from the frontier specification. This structural test enables us to determine the significant impact of these variables on the performance of banks. The likelihood ratio test shows that the null hypothesis- risk management has no significant impact on cost structure, is rejected at 1 percent level of significance as computed (2 values is greater than its tabulated value.
  This implies that risk and quality variables have significant impact on efficiency affecting the cost of banks. Table 4.1 reports the estimates of standard cost function (i.e., RCF) and cost function including the risk and quality factors (i.e., URCF). It is evident from the results that most of the variables are significantly different from zero. Furthermore, the inclusion of risk and quality variables also gives the expected significant signs. Results show that capital to total assets is negatively significant controlling for the loan losses to the bank hence liquidate whenever there is stress on bank’s cost. Similarly, the liquidity variable also turns out to be negatively significant hence helping the bank to meet the future challenges of risk. Moreover, non-performing loans show a positive relationship as expected explaining that assets quality affects the cost of intermediation significantly. 

Table 4.1 Estimates of Restricted Cost Function (RCF) and Cost Frontier with Risk Factors (URCF) 
	Variables
	Coefficients
	Variables
	Coefficients

	
	URCF
	RCF
	
	URCF
	RCF

	Constant
	55.25
	52.48
	log(w2)*t
	0.04
	0.04

	
	(4.19)*
	(3.73)*
	
	(3.55)*
	(3.22)*

	log w1
	-5.52
	-5.022
	log(w3)*t
	-0.03
	-0.04

	
	(-3.32)*
	(-2.83)*
	
	(-1.42)
	(-1.94)***

	log w2
	3.60
	3.364
	t
	0.29
	0.182

	
	(4.58)*
	(3.99)*
	
	(1.30)
	(0.78)

	log w3
	2.91
	2.66
	t2
	-0.03
	-0.04

	
	(1.59)
	(1.35)
	
	(-5.03)*
	(-6.79)*

	log(w1)*log(w1)
	0.37
	0.33
	Log(y1)*t
	0.01
	0.01

	
	(3.43)*
	(2.82)*
	
	(1.65)***
	(1.80)***

	log(w1)*log(w2)
	-0.28
	-0.29
	Log(y2)*t
	0.002
	-0.01

	
	(-5.31)*
	(-5.08)*
	
	(0.26)
	(-0.48)

	log(w1)*log(w3)
	-0.09
	-0.036
	Capital
	0.31
	

	
	(-0.72)
	(-0.27)
	
	(2.19)**
	

	log(w2)*log(w2)
	0.11
	0.097
	Liquidity
	-0.19
	

	
	(3.14)*
	(2.54)**
	
	(-3.94)*
	

	log(w2)*log(w3)
	0.17
	0.20
	Asset Quality
	0.23
	

	
	(2.46)**
	(2.64)*
	
	(4.33)*
	

	log(w3)*log(w3)
	-0.08
	-0.16
	Lambda
	1.77
	2.13

	
	(-0.49)
	(-0.91)
	
	(5.23)*
	(4.93)*

	Log(y1)
	-0.55
	-0.63
	SIGI
	1.50

(8.15)*
	1.43

(9.25)*

	
	(-1.23)
	(-1.31)
	Log-likelihood
	-208.56
	-285.42

	Log(y1)*log(y1)
	0.14
	0.14
	N
	325
	325

	
	(6.10)*
	(5.96)*
	
	
	

	Log(y1)*log(y2)
	-0.14
	-0.156
	
	
	

	
	(-7.41)*
	(-7.84)*
	
	
	

	Log(y2)
	0.28
	(0.20)
	
	
	

	
	(0.89)
	(0.62)
	
	
	

	Log(y2)*log(y2)
	0.14
	0.15
	
	
	

	
	(5.64)*
	(5.63)*
	
	
	

	Log(y1)*log(w1)
	0.07
	0.08
	
	
	

	
	(2.44)**
	(2.73)*
	
	
	

	Log(y1)*log(w2)
	0.01
	0.025
	
	
	

	
	(1.58)***
	(3.74)*
	
	
	

	Log(y1)*log(w3)
	-0.08
	-0.107
	
	
	

	
	(-2.73)*
	(-3.52)*
	
	
	

	Log(y2)*log(w2)
	0.03
	0.042
	
	
	

	
	(1.15)
	(1.60)***
	
	
	

	Log(y2)log(w3)
	-0.04
	-0.068
	
	
	

	
	(-1.68)***
	(-2.55)**
	
	
	

	Log(w1)*t
	-0.01
	0.001
	
	
	

	
	(-0.79)
	(0.06)
	
	
	


Note that t-statistics are given in parenthesis.

*, **, *** represent that the estimates are significant at 1%, 5% and 10% respectively.   
4.1 Differences in Efficiency and Technical Change Estimates of Individual Banks

This section discusses results on efficiency estimates obtained from the translog cost frontier by assuming half normal distribution of efficiency component through conditional mean. Table 4.2 shows the estimates of individual banks grouped by different ownership categories, which gives an explanation for observed differences in efficiency scores across the banks. We categorize banking sector as state owned run by the government, private and foreign banks.
 Results based on both with standard cost function and  cost function that includes quality and risk factors are presented here. It is found that inclusion of risk and quality factors improve the efficiency of these banks significantly. It is evident from the results based on the standard cost function (i.e., RCF) that average efficiency of all banks has been 75 percent on average during the period of study which shows that could have saved 25 percent resources if it were using the optimal input mix. However, there has been a significant improvement in efficiency of these banks when we include the risk and quality factors. The average efficiency of these financial institutions increased to 80 percent showing that banks with better liquidity and risk management perform well.
 It is worth mentioning that efficiency of public banks however, is not altered by inclusion of risk and quality factors contrast to other bank categories.  Public banks have been facing massive problems loans in the past, which might be one of the reasons these institutions could not manage their funds properly to improve its efficiency. The results also indicate that efficiency of both private and foreign banks also increased when risk factors are incorporated. However, among all categories foreign banks show highest performance.
 The efficiency of all banks remained highest in the year 1996, declined sharply in the following years, increased in year 2000 and again decreased slightly in the year 2001 and then finally improved in the year 2002. This impulsive behaviour is not surprising if we look at the financial sector reform matrix. In the year 1997-98 banking sector recorded highest non-performing loans in the banking history. Looking at private banks we again find an unstable behavior in average efficiency scores, however, overall mean efficiency of these institutions is above the state owned banks which stay at lowest frontier among all categories. These results are not different from earlier studies available for Pakistani banking sector.
 The reason of low efficiency may be attributed to overstaffing and large branch network or dependence on expensive and unstable purchased funds financing to these banks. Technical efficiency across the banks, however, differs when compared among the four categories.
 

Table 4.2 Technical Efficiency Estimates Based on Restricted and Unrestricted Cost Function

	 Year
	All Banks
	Private
	State owned
	Foreign

	
	RCF
	URCF
	RCF
	URCF
	RCF
	URCF
	RCF
	URCF

	1991
	0.85
	0.72
	0.87
	0.68
	---
	---
	0.83
	0.74

	1992
	0.81
	0.74
	0.86
	0.71
	0.75
	0.68
	0.79
	0.81

	1993
	0.81
	0.77
	0.84
	0.73
	0.78
	0.77
	0.82
	0.79

	1994
	0.83
	0.77
	0.84
	0.78
	0.68
	0.68
	0.85
	0.76

	1995
	0.83
	0.77
	0.84
	0.77
	0.75
	0.77
	0.86
	0.76

	1996
	0.86
	0.75
	0.86
	0.77
	0.74
	0.70
	0.87
	0.76

	1997
	0.80
	0.80
	0.79
	0.75
	0.76
	0.78
	0.82
	0.81

	1998
	0.82
	0.74
	0.86
	0.70
	0.68
	0.68
	0.82
	0.76

	1999
	0.82
	0.73
	0.85
	0.67
	0.70
	0.73
	0.82
	0.78

	2000
	0.82
	0.76
	0.84
	0.73
	0.72
	0.72
	0.82
	0.81

	2001
	0.84
	0.70
	0.77
	0.73
	0.73
	0.74
	0.84
	0.70

	2002
	0.82
	0.75
	0.82
	0.78
	0.75
	0.75
	0.81
	0.76

	Average
	0.82
	0.75
	0.83
	0.74
	0.73
	0.73
	0.84
	0.77


Results based on table 4.3 depict the technical change of commercial banks. We find that commercial banks show on average about 1 percent change in technology, as the coefficient turns out be -0.009. It is also noticed that private banks show a highest technical change among its peer group, which remained about 2 percent during the 1992-2000. These results are supported by the diversified banking services activities in private sector in recent years. Privately owned banks showed enormous growth and expanded its activities by introducing the technology. However, foreign banks show an improvement of 1.6 percent technical change through out the period.        

      
Table 4.3 Technical Changes in Banking Sector during 1991-2002

	Year 
	All
	Foreign
	State Owned
	Private

	1991
	-0.001
	-0.037
	-0.006
	---

	1992
	0.009
	-0.04
	-0.003
	0.006

	1993
	0.003
	-0.042
	-0.011
	-0.006

	1994
	-0.005
	-0.028
	-0.015
	-0.012

	1995
	-0.009
	0.018
	-0.016
	-0.025

	1996
	-0.019
	0.001
	-0.026
	-0.025

	1997
	-0.028
	-0.009
	-0.016
	-0.033

	1998
	-0.031
	0.016
	-0.025
	-0.043

	1999
	-0.022
	-0.009
	-0.032
	-0.036

	2000
	-0.011
	-0.002
	-0.016
	-0.027

	2001
	0.003
	-0.034
	-0.024
	-0.036

	2002
	-0.002
	-0.027
	-0.038
	-0.042

	Average
	-0.009
	-0.016
	-0.019
	-0.022


4.2 Impact of Risk management on Banking Efficiency

It is evident from the previous studies that many have investigated a link between problem loans and performance.
 Most of the studies find a negative relationship between non-performing loans and productive efficiency. Furthermore, some recent studies have directly included the non-performing loans (NPLs) into cost function to control for the extra costs associated with these problem loans ( Altunbas et al., 2000 and Girardone and Molyneux, 2004). Berger and Young (1997) argue that the inclusion of NPLs identifies the underlying relationship between cost efficiency and risk management, hence determine the sound supervisory role for promoting safety and soundness of banks. We conduct a regression analysis to correlate the efficiency scores with some explanatory controlling for market and profitability, which include total assets and return on assets. To see the impact of risk we include liquidity risk, non-performing loans to total assets and capital variables. Log of total assets show a negative significant relationship that is not unexpected. The banks with large size (i.e., public banks) fail to manage their portfolios. As in the past, major part of the banking sector in Pakistan have been comprising of state owned banks with large branch network and overstaffing that might have caused the performance of these institutions. However, to know the relationship between performance of banks and risk management categorically a further analysis is needed. For this purpose, we run a regression by introducing risk and quality factors to know whether these variables support our results of efficiency discussed in previous sections.   

Table 4.4 Ordinary Least Square Estimates of Efficiency
	Variable
	I
	II
	III
	IV
	V

	Constant
	0.89
	0.78
	0.78
	0.94
	0.79

	
	(15.38)*
	(16.01)*
	(13.15)*
	(15.55)*
	(17.40)*

	T
	0.01
	0.01
	0.01
	---
	---

	
	(2.04)**
	(2.93)*
	(2.98)*
	---
	---

	LTA
	-0.05
	---
	---
	-0.07
	---

	
	(-1.90)***
	---
	---
	(-2.69)*
	---

	ROA
	0.24
	0.24
	---
	0.29
	---

	
	(3.93)*
	(3.85)*
	---
	(4.56)*
	---

	Risk
	0.21
	---
	0.22
	---
	0.21

	
	(5.04)*
	---
	(7.30)*
	---
	(7.45)*

	Assets Quality
	---
	-0.11
	-0.13
	---
	-0.12

	
	---
	(-2.82)*
	(-0.03)
	---
	(-3.66)*

	LIQUIDITY
	0.07
	0.07
	---
	0.08
	---

	
	(3.89)*
	(4.01)*
	---
	(4.56)*
	---

	Public
	---
	-0.15
	---
	---
	-0.21

	
	---
	(-2.15)**
	---
	---
	(-2.63)*

	Private
	0.02
	---
	---
	0.02
	---

	
	(1.46)
	---
	---
	(1.47)
	---

	Sample:
	325
	325
	325
	325
	325

	Adjusted-R2
	0.43
	0.51
	0.61
	0.52
	0.41


It is observed that efficiency of banks is negatively related with non performing loans which may indicate the poor management hence reflects the high operating cost of managing problems loans (Berger and De Young, 1997 and Girardone and Molyneux, 2004). These results conform to our preceding discussion of problem loans. We also find that the banks with less riskier assets are more efficient, which affirms that well capitalized banks are performing better. Furthermore, the liquidity variable enters significantly positive implies that better liquidity risk management improves the efficiency of these institutions positively. Lastly, public banks dummy shows a negative relationship with efficiency, again suggesting that publicly owned banks are not performing well. Privately owned banks dummy, however, does not give any significant impact on efficiency. 

4. Conclusion


 This paper investigates the impact of risk and quality factors on the performance of commercial banks in Pakistan for the period 1991-2000. A translog cost function is used to evaluate efficiency and technical change of the banks with and without risk and quality factors. We perform a structural test, which enables us to determine the significant impact of these variables on the performance of banks. The evidence based on the Log Likelihood Ratio Test suggest inclusion of risk and quality factors into the cost function as null hypothesis - risk management and quality factors has no significant impact on cost structure, is rejected at 1 percent significance level. The results also show that average efficiency of the financial institutions has increased to 80 percent by the introduction of risk and quality factors indicating that banks with better liquidity and risk management practices perform well. However, it is worth mentioning that efficiency of public sector banks is not altered by the inclusion of risk and quality factors that may be attributed to poor risk management, improper utilization funds, imprudent lending and high operating cost. Furthermore, it is observed that commercial banks exhibit a technical change of 1 percent over the period under the analysis. It is also noticeable that private banks show highest technical change compared with public and foreign banks, which may be the result of diversified and innovative banking services.  


Similarly, risk and quality factors also affect the efficiency of all banks significantly as the coefficients of capital to assets and non-performing loans to total advances turn out to be positive at 1% significance level in our regression models. An overall improvement in efficiency of all the banks has been observed over the period of analysis, as time variable is significantly positive. The study also finds that banks with less riskier assets are more efficient as compared to banks having more risky assets, reiterating that well capitalized banks are performing better. 
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Table A1 Capital to Risk Weighted assets

	Bank Type
	1997
	1998
	1999
	2000
	2001
	2002

	State owned banks
	-1.3
	11.6
	10.6
	10.4
	9.6
	12.3

	Private banks
	11.9
	11.4
	10.7
	9.2
	9.5
	9.7

	Foreign banks
	14.6
	15.6
	18.6
	18
	18.6
	23.2

	Commercial banks
	6
	12.5
	12.2
	11.4
	11.3
	12.6


Source: SBP, Pakistan, 2004


Table A2 Liquid Assets to Total Assets

	Year
	Public Banks
	Private banks
	Foreign banks
	All Banks

	1990
	32.2
	0.0
	37.5
	32.6

	1991
	40.5
	0.0
	50.6
	41.6

	1992
	44.8
	55.4
	50.7
	46.0

	1993
	41.8
	53.1
	54.9
	44.4

	1994
	46.1
	49.0
	51.0
	47.0

	1995
	43.9
	41.6
	44.3
	43.7

	1996
	42.6
	40.4
	48.5
	43.4

	1997
	39.4
	40.6
	47.6
	41.4

	1998
	40.4
	40.1
	46.0
	41.3

	1999
	38.6
	38.0
	40.3
	38.7

	2000
	37.1
	34.0
	45.2
	37.5

	2001
	36.5
	39.8
	50.3
	39.9

	2002
	48.6
	45.2
	48.3
	47.0



Source: SBP, Pakistan, 2004
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� See for a detailed survey, Berger and Humphrey (1997)


� Bank risk can be categorized into two: the market risk-refers to the changes in marketplace beyond the control of banks and firm specific risk – controllable by bank i.e., credit risk and liquidity risk. 


� During 2000-02 six commercial banks completed merger and acquisitions. 


� After 2002 HB and UBL have been offered for sale, which completed recently.


� As increase in NPLs during the 1990s was central problem for the banking sector, so different measures have been taken to resolve the issues of problem loans such as establishment of Industrial Restricting Corporation (CIRC); Committee on Revival of Sick Industrial Units (CRSIU) and introduction of the financial Institutions (Recovery of Finance) Ordinance , 2001 for the recovery of default loans.   


� Capital to risk weighted assets (CRWA) ratio was only 6 percent in 1997, which was lower than 8 percent benchmark reflecting a severe liquidity problem. Furthermore,to improve the solvency, SBP doubled the minimum requirement for scheduled banks in two phases, i.e., Rs. 750 million in December 2001 and Rs. 1 billion by the end of December 2002 that kept 10 banks under capitalized by end of that period.  


� The liquid assets to total assets of all banks however, show a relatively good picture as this ratio has been on increase over the years. Table A1 in the Appendix gives a comparison of liquid assets to total assets of different bank types. 


� Efficiency is estimated using both non-parametric and parametric techniques. The former does not take into account the noise in the estimation while the latter however, presumes a specific functional form, and both are widely used in efficiency estimation. 


� Efficiency (inefficiency) measures are calculated in this paper for each year of individual bank in the sample.





� The description and definition of variables and its mean value is given in table A1 in the appendix.


� There are three different approaches available in literature to measure inputs and outputs of a bank. 


� For example, Elysiani and Mehdian (1990), give three advantages of intermediation approach over others. They are of the view that it includes maximum cost banks incurs during intermediation like interest expenses on deposits and other liabilities which is not considered by other approaches and it also takes deposit as input. 


� For detailed discussion, see for example, Wang (2000), and Mester (1994).


� The likelihood ratio test is based on the statistics u = 2[L(β1) – L(β0)], where L(β1) and L(β0) are restricted and unrestricted versions, respectively. U is distributed asymptotically as a X2 with the degree of freedom equal to number of independent restriction ions being tested.  


� Government of Pakistan initiated privatization of commercial banks in mid 1990s and initially privatization of Muslim Commercial Bank and United Bank was completed in 2000 and later on Habib bank was also privatized recently, however, our data set does not cover this period.


� Clark (1996) discuses that risk variables affect the efficiency of banks significantly after the inclusion of risk and quality factors. He also provides evidence from US banks differs significantly. However, Altunbas et al., 2000 do not find any significant of these factors on Japanese banking sector.   


� As it has been discussed in previous sections that the NPLs at foreign banks remained very low as compared to other private and public banks, so improved quality of assets led these institutions to stay at higher frontier.


� See for example, Burki and Niazi (2003), Ahmad (2006) and Iimi, A. (2003). 


� We divide banking sector into tree categories, i.e., Private bank, foreign banks and state owned banks.


� See for example, Berg, Forsund and Jensen (1992), Huges and Mester (1993), Peristiani (1996) and De Young (1997).
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