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Abstract 

The study explains a vicious loop between credit risk and profitability of the banks and its 

significance in the economy in the context of a developing country like Bangladesh. The data 

for the study have been collected from annual reports of 32 commercial banks in Bangladesh. 

Panel data regression model has been used from the year of 2000 to 2014 with 390 

observations. The preliminary diagnoses of the data set suggest two-stage-least square (2SLS) 

method in data manipulation. The study finds that bank credit risk and profitability are 

inversely associated and simultaneously determined. Specific models have been used for bank 

level and macroeconomic level variables treated as control variables. The credit risk model 

has established the positive relationship between inefficiency and bank size whereas an 

inverse relationship with capital adequacy and off-balance sheet assets which are statistically 

significant. Macroeconomic variables are found negatively associated in both of the models 

used in this study. In profitability model, capital adequacy, loan to deposit ratio and income 

diversification are positively associated whereas inefficiency has negative effect on 

profitability. This study has some prospective suggestions for appropriate countries which 

have resemblances in lawmaking structure and bank risk management concept. Thus, this 

paper will contribute to the research related to credit risk management. 
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1. Introduction 

The economic development of a state mostly depends on its banking industry. 

Bank plays a vital role in the circular flow of money. In fact, the banks act as an 

intermediary among the different sectors to continue the flow of money and 

accelerate the economic growth by its inter-linked complex activities. It works as 

intermediary pools by collecting the small savings from the household and invests in 

the deficit areas which made this industry the most concern area of the economy. 

However, recent financial scam and growing trends of non-performing loan size 

brought the banking industry under severe criticism. There is no doubt that profit is 

the driving spirit of the bank and ultimately satisfies the concerned beneficiaries. To 

increase profitability, bank gives loans and advances to various sectors. The success 

of bank in terms of profitability depends on how well it can design and manage its 

loans and advance portfolio. To improve profitability and to survive in the 
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competitive markets, banks sometimes take aggressive policy in increasing ratio of 

credit. In consequence, credit risk sometimes becomes the most significant risk 

exposure in the financial sector regarding potential loss from customer defaults.  

In Bangladesh also, banking business operates in a haphazard position over the 

last few decades due to immense market pressure
1
, transient governance policy, 

improper monitoring
2
 and collision of heterogeneous expectations

3
. The high 

nonperforming loan rate makes a burden on the economy and encourages misusage 

of resources. This risk has drawn a significant concern of the policymaker as a prime 

cause of stagnant situation in our financial sector.  

The steady growth of non-performing loan has a negative impact on the banking 

company in Bangladesh. Fiscal development was severely hampered by the 

constricted downward of extension of credit and higher defaults. So, the research 

question arises as to what is the reason behind this scenario, is it due to the lack of 

moral persuasion and moral conduct as the norm of the social culture of the country? 

Therefore, the main objective of this study is to show the diffident effect of credit 

defaults on the profit of the bank by considering other factors with equal importance. 

In order to justify the research questions and achieve the objectives, this study 

includes profitability as an explanatory variable of the credit risk equation to test the 

ability of profitable banks to raise capital from retained earnings. The inspiration for 

the study is the rationale preference for undermining the economy in the South Asian 

constituency that experienced an inappropriate direction of scholarly research. 

Because of the social, political, cultural and economic limitation of the financial 

system, there is very little research scope in this constituency. Furthermore, a lot of 

researchers are avoiding this economy as a case in point due to the restricted 

resources of information. This study significantly examines the publicly published 

reports of commercial banks and reveals the consequences of risk taking behavior on 

profits regarding credit and vice versa. This work will affix value to the countrywide 

financial system when it comes to formulating fresh rules or scrutinizing presented 

conventions to continue a constant economic place over time. 

This study is structured in six sections. After the introduction, section 2 explains 

economic significance of bank credit risk. Section 3 is devoted for literature review 

and section 4 represents the study methodology. The pragmatic outcomes are 

                                                 
1 According to Bangladesh Bank statistics, 16.67% of new banks entered in the market during the 

year 2006 to 2015. That is the threat of the existing banks due to shrinking the path of deposit 

collection and loan granting.  
2 The regulatory body failed to refrain the banks from their aggressive lending policy which 

ultimately limits the scope of banks by increasing high nonperforming loan especially by newly 

established banks. 
3 The uneven expectation of the management, shareholders, policy makers including internal and 

external beneficiaries make a conflicting position in the fulfillment of objectives. 
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conferring in section 5 and section 6 reveals conclusion with some policy 

implications as recommendations. 

 

2. The Economic Significance of Bank Credit Risk 

In general, economic consequences are the results of either virtuous cycle
4
 or 

vicious cycle
5
. In this regard, credit risk has created an interlinked vicious cycle in 

the Bangladesh economy and is responsible for economic meltdown in the long run. 

The Chart 1 below explains the scenarios where the higher level of non-performing 

loan (credit risk) bounds the banks to increase their lending rate to cover up the losses 

arising from defaults. This leads to two consequences; firstly, banks feel pressure in 

granting loans and compromise with the credit quality by selecting risky borrower 

and secondly, reduce credit distribution due to the higher interest rate.  

In fine, it can be concluded that credit risk and bank profitability laid in a vicious 

loop in the economy of Bangladesh where any sought of disorder continuously affect 

each chain and circulated without any interruption. 

Chart 1: Flowchart of vicious loop originated by credit risk 

 

Source: Authors’ construction 

 

3. Literature Review 

Carling et al., (2007) supported that macroeconomic variable has a significant 

influence on credit risk at the aggregate level with positive or negative shocks.  

Kwan and Eisenbies (1997) showed a correlation between bank risk, capital and 

operating competence in their study. They utilized USA data from the second quarter 

                                                 
4 Create positive effect in the economy and the interlinked activities are bounded by several worthy 

loops. 
5 Create negative externality in the economy and enclosed by several evil loops. 
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in the year of 1986 and the fourth quarter in the year of 1995 of total 352 bank 

holding firms. Studies have revealed inefficiency has a positive impact on bank risk 

taking behavior and capital levels. The study supports the Moral Hazard Hypothesis 

(MHH) that verifies that risk-taking behavior is more risky for weak performers than 

high-performing banks. They also originated that banks whose has higher capital 

levels could perform better rather than those have lower capital. The prime focus 

point of the study is identifying the U-shaped association among inefficiency and 

loan growth. 

The study was conducted by Lin et al. (2005) in the banking industry of Taiwan 

since 1993 to 2000 with 40 banks whereas 24 state-owned commercial banks and 16 

new private commercial banks were also included. It has shown the affiliation amid 

capital adequacy and fiscal capability of banks. They demonstrated the impact of 

capital adequacy control prior and subsequent to the application. The study found that 

the Capital Adequacy Ratio (CA) is optimistically connected through the Insolvency-

Risk (IR) Index and performance of banks. In contrast, the Insolvency-Risk (IR) 

index is pessimistically related to performance and found significant. 

In another study conducted in the MENA countries, Naceur and Omran (2011) 

sampled 173 banks to show the effects of bank control, competition and financial 

reform on the performance of banks between 1986 and 2005. The study found that 

bank capital and credit risk have a positive effect on net interest margins, cost 

efficiency and profitability. They also revealed that regulatory and institutional 

variables have an impact on the performance of the bank but the macroeconomic and 

monetary index has no effect on net interest margins. Bank density is negatively 

related to bank performance and is statistically significant. For an institutional 

variable, corruption enlarges cost efficiency and net interest margin costs, but law-

and-order indicators reduce cost efficiency without any impact on bank performance. 

Guidora et al. (2013) paid attention on Canadian Banking banks' capital buffers, 

risks and performance and reflected the impact of business succession and regulatory 

transforms. The study used periodical financial statements and share market data 

from 1982 to 2010. This study initiated that well-capitalized banks have a huge 

capital buffer and can survive an economic downturn even during financial crisis. 

They also found that there was no hard evidence that banks' risk and its impact on 

ROA had changed. 

Study by Zhang et al. (2013) examining the relationship between market density, 

risk taking and bank performance between 2003 and 2010 of BRIC countries which 

also found that low-risk banks performed better. 

Mamatzakis and Bermpei (2014) examine the factors that affect the performance 

of G7 and Swiss banks in their study. They discover that risk, liquidity and 
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investment have a significant impact on the effectiveness of banking. The study 

further found that Z-scores are positively associated with the performance of the bank 

but liquidity will have a negative impact. Eventually, they came to the conclusion 

that capital adequacy and liquidity could enhance the efficiency of the bank. Goddard 

et al. (2004) examined the profitability of European banks during the 1990s by using 

cross-sectional, pooled cross-sectional time-series and dynamic panel models and 

found that Off-balance sheet activities are positively related to risk. There is a lot of 

observed support that both the bank level variables and macroeconomic variables are 

extremely accountable for escalating the risk of the banks. Table 1 underneath the 

empirical results of different articles based on single country and multiple country 

coverage. 

 
Table 1: Related Studies on Bank Risk 

 

Authors Empirical evidence 

Kanishi and 

Yasuda 

(2004) 

Country Japan 

Periods 1990 to 1999 

Methods  OLS 

Findings 

 

✔ Capital adequacy, stable shareholder’s ownership, and 

franchise value affect the bank risk-taking behavior.  

✔ Nonlinear relationship between stable shareholder’s 

ownership and bank risk-taking behavior.  

✔ Capital adequacy requirement reduces commercial bank 

risk-taking but decline franchise value reacts oppositely. 

Amidu and 

Hinson 

(2006) 

Country Ghana 

Periods 1998-2003 

Methods  OLS 

Findings 

 

✔ Examined how credit risk affects a bank’s capital 

structure, profitability, and lending decisions.  

✔ Used cash and cash equivalent to total assets, total 

liabilities and advances to total assets, the ratio of pretax 

profit to total assets, and bank’s size as determinants of 

bank risk.  

✔ Equity to total assets ratio is positively associated with 

credit risk, profitability, and risk whereas negatively 

associated with bank’s size, liquid assets and lending.   

Hussain and 

Hassan 

(2005) 

Country 11 developing nations 

Periods 2000-2004 

Methods  GMM, 3SLS 

Findings 

 

✔ Current LLPs to potential bad loans, GOVS, year dummy, 

domestic credit have a significant impact on changes in 

risk.  

✔ Implementation of Basel capital requirements is not allure 

banks to increase capital ratio in the developing countries 

but lessen the portfolio risk of banks. 

✔ Level of financial development opens up the alternative 

sources and reduce risk. 
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Authors Empirical evidence 

Altunbas et 

al. (2007) 

Country 15 European countries 

Periods 1992-2000 

Methods  SUR 

Findings 

 

✔ Net loans to total assets, liquid assets to the customer and 

short-term deposits, interest rate spreads over 3-year 

government bonds, current assets to current liabilities, 

banking system liquid assets to total assets, banking 

system loan loss provisions to total loans have a 

significant impact on bank risk. 

Iannotta et al. 

(2007) 

Country 15 European countries 

Periods 1999 to 2004 

Methods  OLS 

Findings 

 

✔ The impact alternative ownership models, together with 

the degree of ownership concentration, on their 

profitability, cost efficiency, and risk.  

✔ Ownership structure (OWNS), the ownership percentage 

held by the largest shareholder, national GGDP, SIZE, the 

ratio of liquid assets to total earning assets, the ratio of 

retail deposits to total funding in the equation of risk.  

✔ OWNS, CONC, liquidity have a significant impact on 

bank risk. 

Lee and 

Hsieh (2013) 

Country 42 Asian countries 

Periods 1994-2008 

Methods  GMM 

Findings 

 

✔ The impacts of bank capital on risk and profitability.  

✔ LR, LLRs to gross loans, net loans to TA, liquid assets to 

customers and short-term deposits, INFR, GGDP, 

domestic credit to private sector, real IR have a significant 

influence on bank risk. 

Chaibi and 

Ftiti (2015) 

Country France and Germany 

Periods 2005-2011 

Methods  GMM 

Findings 

 

✔ Investigated the factors of NPLs of commercial banks from.  

✔ All macroeconomic variables except INFR have a 

significant influence on risk. LLPs, inefficiency, SIZE, 

and ROE are found as significant factors of bank risk. 

Source: Authors’ construction 

From the above discussion based on existing theories and empirical evidence, 

this study found several factors relating to credit risk and profitability of banks that 

make sense in the construction of the present study in the context of Bangladesh 

economy. It is found that very few authors work on Bangladeshi context that showed 

the endogenous effect of credit risk and profitability. Thus the study will contribute 

in the existing literature and will give evidence whether the results are consistent with 

the western countries or not. This study is inevitable in the ground that the banking 

sector of Bangladesh suffered a lot because of higher credit risk which conversely 

affects the bottom line figures of banks.     
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4. Research Methodology 

As this research supports the systematic processes to make sure the reliability of 

the investigations (Guba, 1981), so to validates the results of the study, the secondary 

data were used in this study. The main sources of information are the published 

annual reports provided by banks since those are sources of information that is 

widely used in most developing and developed countries (Akhtaruddin, 2005; 

Alattar, et.el, 2007; Catasús, 2008; Chau, et.el, 2010). This study also chose the 

single country test in its research because the socio-economic atmosphere of 

Bangladesh is not as the same as that of the other Asian constituency. 

4.1 Data and sample 

The data set which is based on panel data are consists of 15 years (2000-2014) of 

32 commercial banks in a series of longitude data. Therefore, the total number of 

observations for this study is 390. 

4.2 Measurement of variables 

The dependent variable is the risk of the bank which is measured by 

nonperforming loan to total loan (NPLR). It indicates the default rate of the bank 

which simultaneously affects the overall position and performance of the bank. This 

study identified several independent variables, based on prior research shown in the 

table below: 

 
Table 2: Definition of Variables 
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4.3 Preliminary diagnosis 

The study carried out endogeneity test to confirm the coexistence of variables. 

The findings reject the null hypothesis that those variables are exogenous rather it 

proves the endogeneity problem. The endogeneity test of Durbin chi2 and Wu-

Hausman illustrated statistical importance at the 5% level in Equation 1 and at the 

1% level in Equation 2. 

 
Table 3: Tests of Endogeneity 

 

Ho: variables are exogenous H1: variables are endogenous 

 Equation 1 (NPLTL) Equation 2 (ROA) 

Durbin (score) chi2(1) 35.9322  (p = 0.0000) 6.32323  (p = 0.0119) 

Wu-Hausman F(1,381) 38.6654  (p = 0.0000) 6.27912  (p = 0.0126) 

Heteroskedasticity is supposed to happen while the variance of the unobservable 

error   , restricted on the independent variable, not constant,  i.e.  Var(       =   
 . 

Specifically, the variance of the error may be a function of independent variables: 

Var (     ) = 
     ). 

The White Test unambiguously tests for the forms of the heteroskedasticity: the 

relationship of    with all independent variables (  ), the squares of i
th 

independent 

variables (  
 ), and all the cross products (            ). Both equation 1 & 2, 

rejected the null hypothesis that the error term     is homoskedastic. Equation 1 & 2 

are statistically significant at 1% and 5% levels correspondingly. 
 

Table 4: Heteroskedasticity Test for profitability model 

 

Heteroskedasticity Test: White 

Ho: Errors are Homoskedastic; H1: Errors are Heteroskedastic 

Equation 1: Credit Risk Model 

F-statistic 5.610131     Prob. F(35,354) 0.000 

Obs*R-squared 139.1435     Prob. Chi-Square(35) 0.000 

Scaled explained SS 536.5235     Prob. Chi-Square(35) 0.000 

Equation 2: Profitability Model 

F-statistic 16.35058     Prob. F(35,354) 0.000 

Obs*R-squared 240.9506     Prob. Chi-Square(35) 0.000 

Scaled explained SS 4247.317     Prob. Chi-Square(35) 0.000 

The error terms are supposed to be autocorrelated if Cov (     )   0, for i  j. 

The existence of serial correlation is experienced through Breusch-Godfrey test. 

Equation 1 & 2 both rejected the null hypothesis that there is no serial correlation in 

the error term and are statistically significant at 5% level. 
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Table 5: Serial correlation test for the models 

 

Breusch-Godfrey Serial Correlation LM Test: 

Ho: There is no serial correlation; H1: have serial correlation 

Equation 1: Credit Risk Model 

Obs*R-squared 103.8499     Prob. Chi-Square(2) 0.0284 

Equation 2: Profitability Model 

Obs*R-squared 7.124678     Prob. Chi-Square(2) 0.0284 

Source: Author’s calculation through STATA 12 

In the above tests, advocated for the assortment of the exact technique to 

demonstrate the effect and validity of the model based on the nature of the data.  

 
Table 6: Selection of research method for the models 

 

Diagnosis Result Research method 

Is there any endogeneity problem? Yes Two-Stage Least Square 

(2SLS) Is there any heteroskedasticity problem? Yes 

Is there any autocorrelation problem? Yes 

The endogeneity of explanatory variables establish simultaneity. In this 

circumstances, explanatory variables are equally resolute with the independent 

variables through equilibrium. The classical model of SEM is: 

RISK it= α1PROFITit + β10+β11CARit + β12INEFFICit + β13OBSTAit + β14SIZEit 

+ β15INFLAit + β16GDPit +εit-------(1) 

PROFIT it= α2RISK it + β20 + β21CARit + β22INEFFICit + β23LTDit + β24INDIVit 

+ β25INFLAit + β26GDPit +εit-------(2) 

εit= vit+uit 

Where i subscript symbolized the cross-sectional measurement across banks, and 

time measurement is symbolized by t. εit is the random error term, with vit confined 

the overlooked bank-specific effect, and uit is the idiosyncratic error and is 

independently identically distributed (i.i.d), eit N (0,σ
2
).  Equation (1) scrutinizes 

whether the profitability levels reveals the transforms in bank credit risk, and lastly, 

equation (2) considers the effect of credit risk on profitability. 

 

5. Empirical Results Analysis and Findings 

5.1 Univariate Analysis 

The descriptive statistics of the data set of thirty-two (32) commercial banks of 

Bangladesh from the year 2000 to 2014 are presented below. The response variable 
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(NPLTL) has a standard deviation of 7.57% with the average value of 6.84% but the 

distance between minimum am maximum value is too high which ranges from 0.04% 

to 44.59%. The variable ROE have minimum and the maximum value of -13.52%, 

6.05% respectively with a mean value of 1.41% and standard deviation of 1.37%. 

The noticeable figure is the minimum value of CAR which is -17.58% though the 

average value is 10.97% which is greater than the minimum capital requirement of 

10%. It is found that in 2012 two (2) government-owned banks (Agrani Bank Ltd. 

and Sonali Bank Ltd.) has negative capital adequacy ratio. They violated the 

minimum capital requirement rules even if there are a strong regulatory pressure and 

monitoring forces. Moreover, it is also remarkable that INEFFIC contains maximum 

value 90.52% that indicates a high level of inefficiency as well as a management 

failure. This also evidenced that government-owned bank (Sonali Bank Ltd.) for the 

year of 2012, 2013 and 2014 consecutively incurred more operating expense 

compared to operating income. The average value of the loan to deposit ratio (LTD) 

is in satisfactory condition with the value of 81.76% but the maximum limit 107.78% 

indicates a risky investment and liquidity shortage. It is also found that the average 

INDIV is lower at 26.95% with standard deviation of 8.67%. However, the distance 

is longer ranges from 2.96% to 56.17%. The average value of off-balance sheet assets 

rate (OBSTA) is 30.34% with the deviation of 11.56%. The maximum value is 

67.51% indicates that banks have a very high rate of OBSTA which signals the 

higher level of risk involving the bank. In case of macroeconomic variables, INFLA 

and GDPG both comprised at an average worth of 6.31% and 5.88% through 

deviation of 1.39% and 0.81% correspondingly. 

 
Table 7: Descriptive statistics 

 

  N Minimum Maximum Mean Std. Deviation 

NPLTL 390 0.04% 44.59% 6.84% 7.57% 

ROA 390 -13.52% 6.05% 1.41% 1.37% 

CAR 390 -17.58% 22.49% 10.97% 3.25% 

INEFFIC 390 17.85% 90.52% 42.81% 12.44% 

LTD 390 8.35% 107.78% 81.76% 11.27% 

INDIV 390 2.96% 56.17% 26.95% 8.67% 

OBSTA 390 2.98% 67.51% 30.34% 11.56% 

SIZE 390 8.57 13.75 11.11 0.99 

INFLA 390 3.26% 8.16% 6.31% 1.39% 

GDPG 390 3.83% 7.06% 5.88% 0.81% 

Source: Authors’ computation 
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The Pearson correlation coefficient result (Table 8) shows that NPLTL has 

positive relationship with INEFFIC, INDIV and SIZE at o.52, 0.378 and 0.142 

respectively and are statistically significant (p<0.01). This implies that non-

performing loan rate increases due to increase in operating inefficiency of the bank 

and also with large size. The result is similar to the prior evidence found by Sarker 

and Nahar (2017). Conversely, ROA, CAR, LTD, OBSTA, INFLA and GDPG are 

negatively associated with NPLTL (-0.435, -0.315, -0.410, -0.194, -0.210 and -0.189 

respectively) and also statistically significant (p<0.01).  In case of ROA, the 

explanatory variable CAR, LTD, and OBSTA are statistically significant and 

positively associated at 0.0388, 0.227 and 0.132 respectively. However, INEFFIC, 

INDIV, SIZE, INFLA and GDPG have an inverse relation with ROA at the 

coefficient of -0.430, 0.005, -0.260, -0.039 and -0.163. It is found that there is no 

multicollinearity problem in the variable. 

 
Table 8: Pearson’s Correlation matrix 

 

  NPLTL ROA CAR INEFFIC LTD INDIV OBSTA SIZE INFLA GDPG 

NPLTL 1 -.435** -.315** .520** -.410** .378** -.194** .142** -.210** -.189** 

ROA 
  1 .388** -.430** .227** -.005 .132** -.260** -.039 -.163** 

CAR 
    1 -.187** .175** -.083 -.073 -.003 .093 .048 

INEFFIC 
      1 -.352** .160** -.186** .178** -.057 -.001 

LTD 
        1 -.190** .218** -.085 .177** .133** 

INDIV 
          1 .109* .185** .008 -.066 

OBSTA 
            1 -.169** -.121* .052 

SIZE 
              1 .591** .323** 

INFLA 
                1 .436** 

GDPG 
                  1 

** 1% level of Significance, * 5% level of Significance 

5.2 Multivariate analysis 

5.2.1 Pooled regression 

The pooled regression model is the combination of time series and several cross 

sections. In this dataset, the cross-sectional units satisfy the condition of N>T which 

is termed as cross-sectional dominance (Stimson 1985). The generic pool regression 

model is based on ordinary least square (OLS) model. 

The result shows that ROA, CAR, OBSTA, INFLA, and GDPG have negative 

effect on NPLTL whereas INEFFIC and SIZE are associated positively.  
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Table 9: Pooled regression model for credit risk (Non-performing loan with total loan) of 

the commercial banks in Bangladesh (2000-2014) 
 

Source SS df MS Observations 390 

Model 0.9874 7 0.1411 F(  7,   382) 43.37 

Residual 1.2424 382 0.0032 Prob> F 0.0000 

Total 2.2298 389 0.0057 Adj R-squared 43.26% 

    

NPLTL  Coef Std. Err. P > I t I [95% Conf. Interval] 

ROA -0.0111 0.0026 0.000*** -0.0162 -0.0059 

CAR -0.0035 0.0010 0.000*** -0.0054 -0.0016 

INEFFIC 0.2029 0.0265 0.000*** 0.1508 0.2550 

OBSTA -0.0666 0.0263 0.012** -0.1182 -0.1491 

SIZE 0.0164 0.0038 0.000*** 0.0087 0.0240 

INFLA -0.0137 0.0028 0.000*** -0.1923 -0.0082 

GDPG -0.0158 0.0041 0.000*** -0.0239 -0.0078 

CONS 0.0530 0.0424 0.213 -0.0305 0.1364 

*** Significant at 1% level, ** Significant at 5% level, * Significant at 10% level 

The profit model establishes the relationship with explanatory variables and 

shows the significance of the variation of data in the model. Table 10 revealed that 

NPLTL, INEFFIC, INFLA, and GDPG have an inverse relationship with ROA but 

CAR, LTD and INDIV have a positive relationship.  

 
Table 10: Pooled regression model for profitability (ROA) of the commercial banks in 

Bangladesh (2000-2014) 
 

Source SS df MS Observations 390 

Model 284.7798 7 40.6828 F(7,   382) 34.76 

Residual 447.0714 382 1.17034 Prob> F 0.0000 

Total 731.8513 389 1.8813 Adj R-squared 37.79% 

    

ROA Coef Std. Err. P > I t I [95% Conf. Interval] 

NPLTL -6.1405 .9871 0.000*** -8.0814 -4.1995 

CAR .1113 .0179 0.000*** .0762 .1464 

INEFFIC -2.4790 .5303 0.000*** -3.5217 -1.4362 

LTD .4298 .5480 0.433 -.6477 1.5073 

INDIV .0276 .0069 0.000*** .0141 .0412 

INFLA -.0660 .0449 0.142 -.1543 .0223 

GDPG -.3455 .0763 0.000*** -.4956 -.1954 

CONS 3.0276 .7024 0.000*** 1.6465 4.4086 

*** Significant at 1% level, ** Significant at 5% level, * Significant at 10% level 
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5.2.2 Fixed Vs. Random effect 

The Fixed Effects (FE) model is considered to be a more reliable tool for 

estimating ceteris paribus effects (Wooldridge, 2006). The FE model typically 

removes time-indestructible features and evaluates the net effect on variability of 

results. Sometimes, time-invasive factors become individual and should not be 

related to other entity traits. Random effects (RE) are justifiable in situations where 

the error conditions of the entities are related. RE is applied in a particular situation 

when the main explanatory variable is constant over time. In the end, FE and RE 

selection depends on the Hausman test
6
. 

 

Table 11: Comparative position of NPLTL in fixed and random effect 

 

NPLTL Fixed-effect Random-effect 

ROA -0.0093*** 

(0.0024) 

-.0100314*** 

(.0023752) 

CAR -0.0016* 

(0.0009) 

-.0023632** 

(.0009285) 

INEFFIC 0.1163*** 

(0.0301) 

.1418914*** 

(.0287089) 

OBSTA -0.0503 

(0.0348) 

-.0561198* 

(.0317075) 

SIZE -0.0032 

(0.0043) 

.0044384 

(.0040507) 

INFLA -0.0082*** 

(0.0026) 

-.0104783*** 

(.002572) 

GDPG -0.0139*** 

(0.0035) 

-.0146794*** 

(.0035352) 

CONS 0.2339*** 

(0.0426) 

.1696361*** 

(.0418509) 

Observations   = 390 R-squared:  R-squared:  

  Groups           = 32 within 0.2971 within 0.2879 

 between 0.5712 between 0.6890 

 overall 0.3642 overall 0.4198 

 F(7,351) 21.19 Wald chi2(7) 179.09 

 Prob> F 0.0000 Prob> F 0.0000 

*** 1% level of Significance, ** 5% level of Significance, * 10% level of Significance 

Test:  Ho: there is a difference in coefficients but not systematic 

chi2 (7) = 40.23 

Prob > chi2 = 0.0000 

                                                 
6 Hausman first proposed such type of test in 1978. 
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In the credit risk model, the Hausman test statistically supports that FE model 

which is significant at 1% level (Table 11). In profit model, it is found that result of 

the probability is less than 5% (p<5%) indicate that fixed effect model is appropriate 

rather than random-effect (Table 12). 

 
Table 12: Comparative position of ROA in fixed and random effect 

 

ROA Fixed-effect Random-effect 

NPLTL -5.120737*** 

(1.136342) 

-5.773411*** 

(1.031072) 

CAR .1208637*** 

(.0192175) 

.1169088*** 

(.0181372) 

INEFFIC -3.676565*** 

(.6333856) 

-3.117392*** 

(.5643642) 

LTD .0360407 

(.6900549) 

.3439931 

(.5961929) 

INDIV .0444612*** 

(.0101046) 

.0326605*** 

(.0079238) 

INFLA -.0512709 

(.0444209) 

-.0628481 

(.0431236) 

GDPG -.3114904*** 

(.072637) 

-.3319966*** 

(.0721917) 

CONS 2.940292*** 

(.8182626) 

3.03506*** 

(.7438448) 

Observations   = 390 R-squared:  R-squared:  

  Groups           = 32 within 0.3299 within 0.3251 

 between 0.4874 Between 0.5790 

 overall 0.3710 overall 0.3866 

 F(7,351) 24.69 Wald chi2(7) 211.38 

 Prob> F 0.0000 Prob> F 0.0000 

*** Significant at 1% level, ** Significant at 5% level, * Significant at 10% level 

Test:  Ho:  there is a difference in coefficients but not systematic 

Chi 2(7)    =  18.42 

Prob>chi2 =  0.0102 

5.2.3 The effect of profitability on credit risk 

Table 14 underneath presents the consequences of the regression analysis of the 

credit risk model. It has been observed that credit risk (NPLTL) has a negative 

impact on the profitability of banks proxied by ROA at slope -0.01481 and is 

significant (P <0.01). As per our expectations, there is a negative relationship 

between risk (proxied by NPLR) and profit that hold up the investigations of Kwan et 
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al. (1997), Lin et al. (2005), and Zhang et al. (2013). The significant correlation 

indicates that low-profit banks carry more risk. 

The INEFFIC variable is optimistically related with NPLTL with at slope of 

0.0834 and is statistically important at the 1% level. It validated the results of Sarkar 

et.el (2010). According to the "bad management" assumption, inefficiency is 

optimistically interrelated to the bank's credit risk. Moreover, Kwan and Eisenbeis 

(1997), Altunbas et al. (2007), and Agusman et al. (2008) discovered that 

inefficiency was positively associated to the risk-taking behavior of banks which was 

held by Moral Hazard Hypothesis (MHH). 

Chaibi et al. (2015); Tan et al. (2013); Fiordelisi et al. (2011); Amiduand Hinson 

(2006); Kanishi et al. (2004); Jacques et al. (1997) discovered that the banks’ size is 

an key determinant for risk. This study initiated significant negative correlations 

between size and credit risk supported by Haq et al. (2012) and Deelchand et al. 

(2009). 

The model used GDPG and INFLA as a macroeconomic indicator. It 

demonstrated that GDPG and INFLA were negatively associated with bank credit 

risk and significant at p<.01. GDPG has also been found considerable because Ayuso 

et al. (2004) and Jiménez et al. (2006) illustrated, there is a tendency to determine 

credit risk and capital due to cyclical factors. Other variables (CAR and OBSTA) 

were not found to be significant. 

 
Table 13: Panel data regression of the credit risk (NPLTL) on the extent of profitability 

of the commercial banks in Bangladesh (2000-2014) 

 

Variables Coef. Std. Err. t P>|t| 

ROA -0.01481 0.00224 -6.61942 0.0000*** 

CAR 0.00016 0.00086 0.18355 0.8545 

INEFFIC 0.08340 0.02117 3.94051 0.0001*** 

OBSTA -0.02234 0.01443 -1.54804 0.1225 

SIZE -0.00426 0.00252 -1.69384 0.0912* 

INFLA -0.00384 0.00171 -2.23998 0.0257** 

GDPG -0.00855 0.00302 -2.82776 0.0050*** 

C 0.18055 0.03185 5.66813 0.0000*** 

Observations 390 R-squared 69.09% 

Number of Banks 32 Adj. R-squared 65.74% 

*** Significant at 1% level, ** Significant at 5% level, * Significant at 10% level 

5.2.4 The effect of credit risk on profitability 

Table 14 illustrates the outcome of 2SLS estimator where one of the dependent 

variables is ROA. This table shows that NPLTL which is a proxy of credit risk has a 
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significant impact on the profitability (ROA) of the banks. The coefficient -4.31534 

indicates that every additional unit increase in NPLTL has a change of -4.31535 unit 

of ROA in the opposite direction.  

Again, CAR has a positive impact on ROA when it is to be used as a proxy for 

capital. The result is supported by the previous studies conducted by Goddard et al., 

(2004). Banks can raise their profits by reducing their credit risk because credit is 

negatively and significantly related with the ROA which is found from the table. The 

reason behind this situation is the increasing rate of loan default in Bangladesh in 

recent years.  
 

Table 14: Panel data regression of the profitability (ROA) on the extent of credit risk of 

the commercial banks in Bangladesh (2000-2014) 

 

Variables Coef. Std. Err. t P>|t| 

NPLTL -4.31534 0.77069 -5.59929 0.0000*** 

CAR 0.06806 0.01899 3.58456 0.0004*** 

INEFFIC -3.59640 0.29095 -12.36072 0.0000*** 

LTD 0.29646 0.37461 0.79138 0.4293 

INDIV 0.03931 0.00900 4.37085 0.0000*** 

INFLA -0.03765 0.03023 -1.24552 0.2138 

GDPG -0.13075 0.03832 -3.41215 0.0007*** 

C 2.20670 0.41148 5.36283 0.0000*** 

Observations 390 R-squared 65.99% 

Number of Banks 32 Adj. R-squared 62.31% 

*** Significant at 1% level, ** Significant at 5% level, * Significant at 10% level 

Moreover, INEFFIC has a significant and negative effect on ROA that 

recommends higher cost efficiency (lower level of cost to income ratio) directs to 

higher profitability. There is a significant and positive relationship between LTD and 

ROA indicates higher loan and advances have a higher impact on income. In the case 

of income diversification, INDIV has a positive effect on ROA because 

diversification reduces the risk of the investment and increase profit. However, in 

macroeconomic perspective, INFLA and GDPG confirm the negative effect on ROA 

which indicates that banks have less earning during high inflation and in higher 

economic growth. The findings relating to macroeconomic forces stated that these 

factors have considerable influence on the changes of credit risk at the aggregated 

level (Carling et al., 2007; Bonfim, 2009; Jimenez and Saurina, 2006 and IMF 2000). 

 

6. Conclusions and Recommendations 

The steady growth of non-performing loan has a negative impact on the banking 

industry in Bangladesh. Bangladesh's economic growth has severely been hampered 

by the expansion of credit and the construction of higher defaults. This study sought 
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to show the effect behind credit default on the bank's profit by considering other 

factors of equal importance. 

The authors originated negative relationship between risk (NPLR) and 

profitability (ROA) which is significant that supports the results of Kwan and 

Eisenbies (1997), Lin et al. (2005), Zhang et al. (2013) however did not hold the 

results of Naceur and Omran (2011). It demonstrated inconsistencies in the univariate 

to multivariate regression analysis to establish the best-performing model 

chronologically. This research addresses credit risks that are burning questions on the 

horizon of contemporary time. The result is that the higher levels of defaulters are 

indomitable with lower returns and which declared them insolvent. The rules and 

regulations should be amended and emphasis should also be placed on strong 

governance policies by the regulatory authorities and policy makers, which will 

facilitate commercial banks to perform better and contribute to the country’s’ 

economy in the best possible way. 
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