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Abstract: 
Sound banking system is essential for a healthy economy. Banking 
system has different types of risks such as market risk, liquidity risk, 
operational risk and credit risk. But the most important one is the 
credit risk. Most of the world financial crisis appeared due to the loans 
default. Bad loan is one of the major causes of banks failure. The most 
worsen problem of Pakistan’s banking sector is the non-performing 
loans which can be reduced by better credit risk management. This 
research addresses this issue very deeply by analyzing determinants of 
non-performing loans both in the long run and short run. This research 
aims to reduce the non-performing loans in the Pakistan’s banking 

industry through improving the credit risk management strategies. The 
underlying research has used quarterly time series data from 2002 q1 
to 2010 q4. The ARDL approach has been used in this study. 
Microeconomic results prove that return on assets, capital adequacy 
ratio and inefficiency have negative and significant effects on non-
performing loans. Growth rate of loans have positive relationship with 
non-performing loans. The size and market power variables both have 
positive and negative effects on non-performing loans. These effects 
vary with the ownership of banks. The study concludes that deeply 
assessment of borrower qualities, good management, merit base 
policies and responsible government can reduce the burden of non-
performing loans. 
 

Keywords:   Non-Performing Loans, Financial Crisis, ROA. CAR, Credit Growth, Size, 
ARDL  

 
I.  Introduction  
 In spite of abundance of natural resources, excessive raw material and hard 
working labor force; Pakistan is still suffering from a number of economic problems. An 
energy crisis is enhancing its base (Javed et al, 2011).  Industry is facing the shortage of 
gas, electricity and other inputs. Shutting down of industry is increasing unemployment. 
Agriculture Sector is also facing a number of problems like: shortage of water, fertilizers, 
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pesticides and modern technology (Abbasi, 2012). Lack of capital is a major problem for 
farmers in Pakistan (Iqbal, et al. 2003; Ayaz and Hussain, 2011). Poor farmers cannot 
afford the new mechanics in Agri-farming (Mohsin, 2010). Rising poverty, low living 
standards, low per capita income, low literacy rate, high inflation rate, and high 
unemployment rate are the most common problems of the people of Pakistan (Khan, 
2012). GDP growth has been very discouraging during the last 5 years. Generally, 
healthy economic growth is a positive sign for both developed and developing 
economies. According to the new growth theory technological changes are also the 
source of economic growth (Easterly and Levine, 2001; Fisher et al. 2006). A sound 
financial system promotes the technological changes which ultimately improves the 
economic growth (Schumpeter, 1912). There is bidirectional causality between economic 
growth and financial improvement (kiran et al., 2009). 
 
 A stable financial system is essential for the development of business, trade, 
commerce, industrial and agricultural activities (Pagano, 1993; Levine, 1997) Access to 
credit is necessary for economic activities of a country.  To increase profit and benefits of 
all share holders is the main purpose of all the banks (.Al-tamimi and Al-Mazrooei, 
2007). Better credit risk management is a safeguard for the banking industry from entire 
failure in future (Marrison, 2002). Poor Credit Risk Management leads to increase the 
non-performing loans which are the major cause of banks failure (Demirguc-Kunt, 1989; 
Barr and Siems, 1994; Goodhart 1998). The failure of a financial system leads towards 
the distress of each and every department of the economy. 
 
 Credit risk management is a more important issue than any other subject of the 
banking industry (Fun-Ho and Yusoff, 2009; Agnello and Sousa 2011). Barr and Siems 
(1994) and Asari.et al (2011) suggest that non-performing loans are the most critical 
source of economic distortion which must be tackled with iron hands. The policy makers 
must take the adequate steps to monitor the high non-performing loans which are the 
major apprehension (Demirguc-Kunt, 1989; Obamuyi, 2007). Banks collect deposits and 
provide loans to individuals and companies which make efficient use of these loans 
(Merton, 1995). Thus, banks play an important role in reallocation of capital in an 
economy (Siddiqi, 1982). 
 
II.  Literature Review  
 A number of studies have been conducted to analyse the determinants of credit risk 
management. The research on credit risk management is critical because the 
develoipment of the banking industry negatively correlates with the quantity of non-
performing loans (Agnello, et al. 2011). A huge amount of non-performing loans is an 
early warning signal indicating distress in the banking industry (Heffernan, 2005). 
 
 Credit risk is one of the most important factors which influence the constancy of 
the banking sector. It is essential to detect and manage the determinants of credit risk. 
Generally, three types of variables such as bank specific, micro and macro variables are 
considered for the investigation of credit risk (Fainstein and Novikov, 2011). 
 
 McGoven (1998) analyses the loan losses of US banks and finds that the character 
of borrower is the most important determinant of credit risk and a valuable element in 
lending decisions. He suggests that loose credit policy also increases loan losses. The 
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study concludes that banks must have a complete profile of borrower as well as 
guarantor. 
 
 Ahmed (2006) investigates the impacts of macroeconomic and bank specific 
variables on non-performing loans. He under takes the three variables: macroeconomic 
shocks, bank size and terms of credit in the analysis of 15 commercial banks of 
Bangladesh. He finds that terms of credit and horizon of debt maturity has negative and 
significant effects on non-performing loans while the remaining variables are 
insignificant. 
 
 Aver (2008) discusses the value of correction for the credit risk in the Slovenian 
banking sector. He finds that real interest rate, employment rate and stock exchange 
index have significant influences on credit risk. He uses the linear regression model to 
analyze the credit risk for the period 1995-2002. The study predicts that rising interest 
rate added the value of correction for credit risk and increasing employment raises the 
chances to repay the loans and reduces the probability of loans default. 
 
 Marcucci and Quagliariello (2008) conduct a study to find the links between 
default rates of loans and business cycle by employing the VAR model over the period 
from 1990 to 2004 of Italian banking industry. They conclude that components of 
business cycle  strongly effects the default rates of loans .During the expansion period 
default rates decrease while in recession period the default rates increase. Authors 
suggest that there is no evidence of reverse effects i.e. sound banking system has any 
effects on the economy. 
 
 Espinoza and Prased (2010) conduct a study for Gulf Cooperation Council 
countries on banking sector. They use the panel data by using GMM methodology. The 
study examines the macroeconomic and bank specific determinants of credit risk. GDP 
growth rate have strong negative relationship with non-performing loans.  Global 
financial crises also have negative impacts on NPL of GCC countries. The study 
estimates the feedback from NPLs to the real economy with the help of panel VAR 
model. 
 
IV.  Research Methodology, Theoretical Models and Preliminary  
        Data Analysis 
 
Research Methodology 
 The previous literature proves that non-performing loan is the most suitable proxy 
for credit risk management (Kattai, 2010). So, non-performing loan is a dependent 
variable in this analysis. Literature discusses the mainly three types determinants of credit 
risk management like: macroeconomic microeconomic and environmental variables. We 
have considered only six major microeconomic variables like: return on assets, capital 
adequacy ratio, inefficiency, size of bank, growth rate of loan and market power. All the 
variables are in percentage form. Auto regressive distributive lag model (ARDL) has 
been used to find the relationship among the variables. Johanson co integration and 
vector error correction model is mostly used for co integration analysis but this method is 
only applicable when all the variables have the same co integration order while the 
ARDL method is equally applicable either the variables have same co integrated order or 
mixture of both i.e. I(0)or I(1) . 
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Unit Root Test: 
 Bound test is based on the theory that all the concerned variables are I (1), 1 (0) or 
mixture of the both. If one or more variables are I (2) then the computed F- statistics turns 
illogical (Ouattara, 2004). There are a number of tests to check the stationarity of the 
variables but the most popular and widely used test in the literature is the Augmented 
Dickey-Fuller (ADF) test. This study also uses the ADF test to check the stationarity of 
the variables. 
 
Bounds Test: 
 After the confirmation of the integrated order of the variables i.e. none of the 
variable is I (2). The first step in ARDL approach is the bounds test procedure. In order to 
detect the long run relationship between the variables, F- test is conducted by OLS 
method. Since the study is using quarterly observations, 4 lags are selected for the 
maximum order of lags in the ARDL model in all the specifications (Pesaran and 
Pesaran, 1997).The same lag length has been used in the final prediction errors due to 
Schwarz Bayesian Criterion. 
 
 In the first stage of this study, microeconomic determinants of credit risk 
management have been investigated by considering the three categories of banks. Non-
performing loans is a dependent variable in all specifications. 
 
 Model Specifications: 
 General specifications have been made for different categories of banks in 
subsequent sections. The null hypothesis that is being tested is defined as:   
Ho: λ1 = λ2= λ3= λ4= λ5= λ6 = λ7=0----------------------------------   (1) 
 
 This shows that there is no long run relationship among the considered variables 
and alternative hypothesis is:  
 H1: λ1 ≠0, λ2≠0, λ3≠0, λ4 ≠0, λ5≠0 β, λ6≠ λ7≠ 0 ----------------------------   (2) 
 
 F- Statistics is computed for the joint significance of, λ1, λ2, λ3, λ4, λ5, λ6 and λ7. It 
needs to run the following equation: 
∆NPLsat = β0 + β1∆NPLs at-1 + β2∆ ROA at-1 + β3 ∆CAR at-1 + β4 ∆CST at-1 + β5∆ASSET at-1   
+ β6 ∆GR at-1 +∆LOAN β7at-1 +εt              -------------------------    (3) 
 
and subsequently a variable addition test is conducted by including the following: 
 λ1NPLs at-1,  λ2 ROA at-1, λ3 CAR at-1, λ4 CST at-1, λ5 ASSET at-1, λ6 GR at-1, λ7 LOAN at-1 ---- (4) 
 
a = category of banks     t= 1…….T 
 Where NPLs is the non-performing loans, ROA is the return on assets, CAR is the 
capital adequacy ratio, CST is the inefficiency, ASSET is the bank size, LOAN is the 
share of loans of a category of banks in total loans of the banking industry of Pakistan 
and GR is the growth rate of loans. Three specifications, with respect to the categories of 
banks have been run to compute the F-statistics values of concerned equation. 
 
Co-integration and Error Correction Mechanism:  
 Long run coefficients and related ECM have been found by estimating the above 
specified models. ARDL (p, q1, q2, q3, q4, q5, q6) for microeconomic analysis of long run 
coefficients have the following form: 
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                               p                         q1                        q2                      q3                   
 ∆NPLsa =    β0 +   ∑ βi ∆NPLs at-i + ∑ βi ∆ ROA at-i + ∑βi ∆ CAR at-i + ∑βi ∆CST at-i +                                                                                                                                                                                                                    
                               i=1                      i=1                       i=1                     i=1     
                           q4                      q5                    q6                
                          ∑βi ASSET at-i +∑βi ∆GR at-i + ∑βi ∆LOAN at-i +εt     --------(5) 

                           i=1                    i=1                   i=1 
      (a= category of bank) 
 The variables included in above model have already been described. Schwartz 
Bayesian Criterion (SBC) has been used for the selection of order of ARDL (p, q1, q2, q3, 
q4, q5, q6). 
 

 To obtain the short run dynamics parameters of ARDL model, the following error 
correction model has been specified in accordance with above long run estimates: 
                            p                         q                        q                         q                            
∆NPLsa=     β0 + ∑ βi ∆NPLsat-i + ∑ βj ∆ROAat-j + ∑βk∆ CARat-k + ∑βl ∆CSTat-l + 
                             i=1                     j=1                      k=1                   l=1 
                q                           q                        q                      
               ∑βm ASSETat-m + ∑βn ∆LGRat-n + ∑βo ∆LOANat-o +ΨET t-1   +εt      --------(6) 
                m=1                     n=1                    o=1 
 (a= category of bank) 
where β0, βi, βj, βk, βl, βm, βn,and  βo,  are short run coefficients and Ψ is the speed of 

adjustment of concerned model towards equilibrium. 
 

Data:  
 The time series quarterly data from 2002q1 to 2010q4 has been used. The data has 
been obtained from the state bank publications, Pakistan bureau of statistics and quarterly 
performance reports of commercial banks. 
 

Testing for Stationarity and Co integration of Variables: 
 There are number of tests to determine the stationarity of the variables. But the 
mostly used in the previous literature are Augmented Dickey Fuller and Phillips-Person 
tests. In banking industry analysis, most of the researchers have used the Augmented 
Dickey Fuller test to determine the stationarity of the variables. 
 

Table 1 Unit root Analysis: ADF test Results: 
(Public Sector Commercial Banks) 

                                             Intercept Intercept and Trend  
Variable Level  Conclusion Level Conclusion 
Non-Performing Loans -2.63 I(1) -1.21 I(1) 
Return on Assets -1.75 I(1) -1.63 I(1) 
Capital Adequacy ratio -2.63 I(1) -2.94 I(1) 
Inefficiency (CST) -1.78 I(1) -1.48 I(1) 
Size ( Assets) -1.84 I(1) -1.52 I(1) 
Growth Rate of Loan -8.33 I(0) -8.63 I(0) 
Market Power (Loan) -2.65 I(1) -1.85 I(1) 
                                               Intercept Intercept and Trend 
Variable First difference Conclusion First difference Conclusion 
Non-Performing Loans -8.57 I(0) -6.65 I(0) 
Return on Assets -6.91 I(0) -6.98 I(0) 
Capital Adequacy ratio -8.57 I(0) -8.49 I(0) 
Inefficiency (CST) -6.2 I(0) -6.62 I(0) 
Size ( Assets) -5.86 I(0) -6.07 I(0) 
Growth Rate of Loan --- --- --- --- 
Market Power (Loan) -5.72 I(0) -6.36 I(0) 
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                                                             (Foreign Banks) 

                                                       Intercept Intercept and Trend 
Variable Level  Conclusion Level Conclusion 
Non-Performing Loans -1.08 I(1) -0.55 I(1) 
Return on Assets -0.93 I(1) -2.07 I(1) 
Capital Adequacy ratio -0.97 I(1) -0.89 I(1) 
Inefficiency (CST) -1.71 I(1) -2.90 I(1) 
Size ( Assets) -0.64 I(1) -1.98 I(1) 
Growth Rate of Loan -8.15 I(0) -8.37 I(0) 
Market Power (Loans) -0.84 I(1) -3.01 I(1) 
                                               Intercept Intercept and Trend 
Variable First difference Conclusion First difference Conclusion 
Non-Performing Loans -4.22 I(0) -5.19 I(0) 
Return on Assets -6.88 I(0) -7.02 I(0) 
Capital Adequacy ratio -4.84 I(0) -5.51 I(0) 
Inefficiency (CST) -7.59 I(0) -7.50 I(0) 
Size ( Assets) -6.55 I(0) -6.46 I(0) 
Growth Rate of Loan --- --- --- --- 
Market Power (Loans) -7.29 I(0) -7.17 I(0) 

 
                                                              (Commercial Banks) 

                                               Intercept Intercept and Trend 
Name  of variables Level  Conclusion Level Conclusion 
Non-Performing Loans -1.87 I(1) -1.03 I(1) 
Return on Assets -1.73 I(1) -1.68 I(1) 
Capital Adequacy ratio -1.66 I(1) -5.86 I(1) 
Inefficiency(CST) -1.79 I(1) -2.01 I(1) 
Size ( Assets) -3.22 I(0) -3.42 I(0) 
Growth Rate of Loan -5.94 I(0) -5.86 I(0) 
Market Power (Loans) -2.44 I(1) -1.39 I(1) 
                                                  Intercept       Intercept and Trend 
Name  of variables First difference Conclusion First difference Conclusion 
Non-Performing Loans -4.91 I(0) -5.53 I(0) 
Return on Assets -4.18 I(0) -4.39 I(0) 
Capital Adequacy ratio -5.109 I(0) -8.65 I(0) 
Inefficiency (CST) -5.03 I(0) -6.71 I(0) 
Size ( Assets) --- --- --- --- 
Growth Rate of Loan --- --- --- --- 
Market Power (Loans) -4.66 I(0) -5.53 I(0) 

 
 After testing the integrating order of the variables, then proceed to the first step of 
ARDL procedure that is the bounds test. Different equations have been estimated by OLS 
and   F-test has been conducted to find the long run relationship among the variables. 
 
 As it is clear from the table 2 that long run relationship exists among all the 
variables under different specification of equations because the computed F-statistics 
values are outside the upper band. If the values lie below the lower band then there is no 
co- integration among the concerned variables and if they lie between the upper and 
lower band specified by the Pesaran et al. (2001) then the conclusion will be 
inconclusive. Three sets of micro-economic variables have been made to analyze the 
credit risk management. The computed F-statistics for commercial banks have 99% level 
of significance. Computed F-statistics for foreign banks and public sector commercial 
banks show the co integration relationship at 95% significance level. 
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Table 2 Results of Bounds Tests for Co integration: 
                                                  Public Sector Commercial Banks                  
 NPL/ ROA, CAR, CST, 
ASSET,  GR, LOAN 

3.71 95% 
(3.61) 

Co-integration 

                                                   Commercial banks 
NPL/ ROA, CAR, CST, 
ASSET,  GR, LOAN 

10.35  99% 
(4.43) 

Co-integration 

                                                     Foreign Banks 
NPL/ ROA, CAR, CST,    
ASSET, GR, LOAN  

3.821 95% 
(3.61) 

Co-integration 

Source: Author’s calculations. 
 
VI.  Results  
 This section presents the long run and short run results of all equations.  
 
Return on Assets and Non-Performing Loans. 
 The results show the negative and significant relationship between non-performing 
loans and return on assets.  It is significant at 1% level in case of all commercial banks 
and for public sector commercial banks. But for foreign banks level of significance is 
10%. This result is consistent with our theory that excellent management cuts the level of 
non-performing loans. Good management does not issue the loans to the riskier 
borrowers and this decreases the threat of non-performing loans (Barth et al., 2002; Kwan 
and Eisenbeis, 1997; Chang, 2006 and Fofack, 2005). However, contrary to this study, 
Zribi and Boujelbene (2011) find the positive relationship between return on assets and 
non-performing loans. Most of the administrators are appointed on political basis. 
Particularly, the top management which is more effective in managing the credit risk 
approves loans on political basis not on merit. Heavy loans are approved by the higher 
authorities rather than the branch managers. So the top management plays a major role in 
bank management policies that results in non-performing loans (Liu and Yang, 2010). 
 
Growth Rate of Loan and Non-Performing Loans: 
 It is clear from the tables 3(a), 4(a) and 5(a) that banks involved in credit growth 
have the high level of non-performing loans (Gavin and Hausmann, 1996). Our results 
regarding this relationship are inconsistent with some previous studies conducted by 
Dash and Ghosh (2007) and Dash and Kabra (2010) that shows the negative relationship 
between growth rate of loan and non- performing loans in both the contempreous and 
lagged values. Guttentay and Herriny (1984) describe that disaster myopia arises, when 
probability of future events cannot be accurately measured. The future events are affected 
by external and internal changes. When the managers have no idea about the unfavorable 
outcome of the event then they increase the credit but they cut their lending when 
negative events happen. 
 
 Due to all of the above reasons, banks increase the credit base without the proper 
screening of borrowers’ repayment qualities. As a result, they fall into the deeper well of 

non-performing loans (Lis et al. 2000). 
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Size of the Bank and Non-Performing Loans: 
 It has both positive and negative effects on non-performing loans with respect to 
the ownership of the bank. In case of public sector commercial banks and commercial 
banks, this effect is negative and significant but in case of foreign banks this effect is 
positive. This proves the hypothesis that large size banks can judge the borrower 
repayment capacity more precisely as compared to small size banks (Dash and Kabra, 
2010). 
 
Capital Adequacy Ratio and Non-Performing Loans. 
 The results of this study show that there exists negative and significant relationship 
between capital adequacy ratio and non-performing loans (Lis et al., 2000). Level of 
significance is different for different categories of banks. In the previous literature, there 
is no consensus on the relationship between capital adequacy ratio and non-performing 
loans. On one hand it is argued that banks having high level of capital adequacy might be 
encouraged to take the risk and provide the loans to the risky borrowers (Koehn and 
Santomero, 1980). Rime (2001) analyzes the Swiss banks data for the period 1989 to 
1995 and supports the idea of positive relationship between capital adequacy and bad 
loans. On the other hand, Sinkey and Greenawalt (1991) find in a study that adequate 
capital ratio experienced lower loan losses. 
 
Inefficiency and Non-Performing Loans: 
 Inefficiency shows the poor management of the banks (Seballos and Thomson, 
1990). There is a positive and significant relationship between inefficiency and non-
performing loans for public sector commercial banks and commercial banks (Barr et al., 
1994). The results of this relationship have been presented in tables 3(a) and 4(a). These 
results are consistent with the previous researches (Huges and Moon, 1995; Louzis et al. 
2010; Tabak et al., 2011). However, Salas and Saurian (2002) in a study find the 
insignificant effects of lagged inefficiency on non-performing loans. The results of our 
study suggest that the developing economies, like Pakistan, should focus on managerial 
performance (Fan and Shaffer, 2004). 
 
Market Power and Non-Performing Loans. 
 Market power is measured by the percentage share of individual loans in total 
loans. Its coefficients have different signs for different categories of banks. On one hand, 
this relationship is positive in case of public sector commercial banks and commercial 
banks. In order to increase the share in total loans banks lose the credit policies and 
accept the risky loans (Lis et al., 2000) 
 
 On the other hand, relationship between market power and non-performing loans 
is negative in case of foreign banks. As foreign banks have different characteristics from 
the other commercial banks. So, they have different results from other banks. 
 
 Short Run Effects: 
 This section discusses the short run effects of micro economic variables on the 
non- performing loans. The most important term in the short run is the error correction 
which represents that whether the co-integration relationship moves towards the stable 
equilibrium in the long run or not. The negative sign of error term shows that the model 
moves towards the stable position in the long run. 
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 In our analysis, as is evident from the tables 3(b), 4(b) and 5(b) that the error 
correction term enters negatively and significantly in all categories of banks. The result 
shows that the variables in co integration relationship move towards stable long run 
equilibrium (Bannerjee et al 1998). The magnitude of co-efficient of error correction term 
represents the speed of adjustment. In case of commercial banks coefficient of error 
correction term is 75% that suggests 75 % of the adjustment in non- performing loans 
towards its equilibrium takes place within one quarter in commercial banks. This speed of 
adjustment is 46% and 3.8 % in public sector commercial banks and foreign banks 
respectively. 
 
Table 3(a): Long run Effects of Bank Specific Variables on Non-Performing Loans  
(Public Sector Commercial Banks)                        

Dependent variable : Non-Performing Loans 
Period : 2002q1 to 2010 q4                 ARDL (0,1,1,0,1,0,1) selected based on SBC                       
Regressor        Coefficient                                t -ratio 
Intercept           21.445***           1.783 
Return on assets        -3.289*          -3.540 
Capital adequacy ratio         -1.400**          -2.251 
Inefficiency          0.513            3.559 
Size         -0.520*           -2.631 
Growth rate of loan          0.105***            1.732 
Market power          0.982*            2.530 

Source: author’s calculations 
(*),(**),(***) indicate the 1%, 5%and 10% level of significance respectively 
Note: all the variables are in percentage. 
 
Table 3 (b): Short run Effects of Bank Specific Variables on Non-Performing Loans  
(Public Sector Commercial Banks)                        

Dependent variable : Non-Performing Loans 
Period : 2002q1 to 2010 q4                   ARDL (0,1,1,0,1,0,1) selected based on SBC                       
Regressor            Coefficient                                  t -ratio 
∆ Intercept                11.472          1.548 
∆ Return on assets              -1.530*         -3.022 
∆ Capital adequacy ratio              -0.299*         -2.731 
∆ Inefficiency               0.306           3.548 
∆ Size              -0.242***          -1.813 
∆ Growth rate of loan                0.049***          -1.791 
∆ Market power                0.457*            3.078 
Error term(-1)               -0.46*           -3.458 
R-Square= 0.831                            R-Bar-Square= 0.754 
D.W Statistics=    1.956                 F-Statistics = 10.279 (0.000) 

Source: author’s calculations 
(*), (**), (***) indicate the 1%, 5%and 10% level of significance respectively 
Note: all the variables are in percentage 
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Table 4 (a): Long run Effects of Bank Specific Variables on Non-Performing Loans  
(Commercial Banks)                        

Dependent variable : Non-Performing Loans 
Period : 2002q1 to 2010 q4             ARDL (1,0,0,0,1,3,0 ) selected based on SBC                       
Regressor        Coefficient                                      t-ratio 
Intercept           134.7*           2.555 
 Return on assets         -3.27*          -8.750 
Capital adequacy ratio         -0.621*          -2.547 
 Inefficiency         0.232*           3.968 
 Size         -1.377***          -1.722 
 Growth rate of loan          0.174*          -3.565 
 Market power          0.248           0.831 

Source: author’s calculations 
(*), (**),(***) indicate the 1%, 5%and 10% level of significance respectively 
Note: all the variables are in percentage 
 
Table 4 (b): Short run Effects of Bank Specific Variables on Non-Performing Loans  
                                                     (Commercial Banks)                         

Dependent variable : Non-Performing Loans 
Period : 2002q1 to 2010 q4        ARDL (1,0,0,0,1,3,0 ) selected based on SBC                       
Regressor        Coefficient                                         t -ratio 
∆ Intercept           50.324*             2.284 
∆ Return on assets         -2.478*            -8.158 
∆ Capital adequacy ratio         -0.470*            -2.732 
∆  Inefficiency           0.176*            3.452 
∆ Size          -1.042***            -1.831 
∆ Growth rate of loan            0.648*             3.117 
∆ Growth rate of loan1            0.122*             5.072 
∆ Growth rate of loan2            0.058*             4.575 
∆ Market power            0.187             0.405 
Error term(-1)          -0.756            -9.608 
R-Square= 0.856                  R-Bar-Square= 0.8127 
D.W statistics= 2.055        F-Statistics = 22.228 (0.000) 

Source: author’s calculations 
(*), (**),(***) indicate the 1%, 5%and 10% level of significance respectively 
Note: all the variables are in percentage 
 

Table 5(a): Long run Effects of Bank Specific Variables on Non-Performing Loans  
(Foreign Banks)                        

Dependent variable : Non-Performing Loans 
Period : 2002q1 to 2010 q4   ARDL (   1,0,0,0,0,0,0 ) selected based on SBC                       
Regressor      Coefficient                                           t -ratio 
Intercept            -6.152             -0.100 
Return on assets           -6.953***              -1.712 
Capital adequacy ratio           -0.114              -0.486 
Inefficiency            0.279               1.652 
 Size            2.401               0.287 
Growth rate of loan            0.056               0.332 
Market power           -2.198              -0.306 

Source: author’s calculations 
(*), (**), (***) indicate the 1%, 5%and 10% level of significance respectively 
Note: all the variables are in percentage 



Rashid Naweed Rashid, Toseef Azid, Shahnawaz Malik      187 

Table 5(b): Short run Effects of Bank Specific Variables on Non-Performing Loans  
(Foreign Banks)  

Dependent variable : Non-Performing Loans 
 
Period : 2002q1 to 2010 q4         ARDL ( 1,0,0,0,0,0,0 ) selected based on SBC                       
Regressor          Coefficient                                          t -ratio 
∆ Intercept             -2.731          -0.323 
∆ Return on assets             -0.267          -1.692 
∆ Capital adequacy ratio            -0.004          -0.0564 
∆ Inefficiency             0.200            1.813 
∆ Size             0.092            0.564 
∆  Growth rate of loan             0.002            0.435 
∆ Market power            -0.084           -0.385 
Error term(-1)            -0.038           -0.323 
R-Square= 0.742               R-Bar-Square=0.719 
D.W Statistics=2.072           F-statistics=2.521(0.03) 

Source: author’s calculations 
(*), (**),(***) indicate the 1%, 5%and 10% level of significance respectively 
Note: all the variables are in percentage 
 
VII.  Conclusion 
 In this study we discussed the major determinants of credit risk management like 
return on assets, capital adequacy ratio, inefficiency, size of bank, growth rate of loan and 
market share in banking industry. As it has been noted, return on assets have negative 
relationship with non-performing loans which indicates that competent management can 
cut-off the burden of NPLs. Inefficiency variable has positive relationship with NPLs.  
This presents that banks which use fewer labors to explore the borrower’s characters are 

considered inefficient and they have to face more loans losses. Sometimes banks lose the 
credit policy and provide the loans to the borrowers without proper screening and this 
increase the probability of providing the loans to risky borrowers. Thus, in this way, 
positive credit growth rate causes to increase the chances of loans default. Size of the 
bank has some mixed effects on credit risk management. Size effect changes the direction 
with the change in the ownership of a bank. Market power influences credit risk 
management in both directions. Market power has positive relationships with public 
sector commercial banks and all commercial banks. It has negative sign in the case of 
foreign banks. This proves that the ownership structure of banks has an important role in 
the determination of non-performing loans. This study concludes that competent credit 
approval authority, better management, proper screening of borrowers and responsible 
government can improve the credit risk management. 
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