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Summary 

Banks are depository financial institutions connecting the savers and users of fund. These 

mediators are interpolated between the final borrowers and lenders allowing them well-

organized allocation of funds in the economy. Entities having excess funds can advance 

them for rational return to entrepreneurs and other economic units who need funds to take 

the advantage of economically and financially feasible investment ventures. The presence 

of financial markets and financial organizations allows such transfer of financial resources. 

Thus, both the borrowers and lenders are well off compared to without financial 

organizations and intermediaries. It is argued that financial establishments have a 

progressive role in funding and investment in a multidimensional practice linking the 

difficulty of numerous interconnected and inter-reliant factors of differentiated nature. It is 

difficult to assess the contribution of each factor independently. The pivotal purpose of 

financial organization with other non-depository institutions is to support in the distribution 

of country‘s scarce capital among several alternative investment areas. Thus, the financial 

market plays a twin role, providing numerous types of investment fund and disciplining 

businesses, which are incompetent and fail to follow profitable income objectives. Thus, it 

is observed that financial institutions especially commercial banks if rightly organized and 

directed can help expansion of our economy.   

In the context of Bangladesh has an option, efforts to be designed at nurturing banking 

activities for accelerating the economic wheel of the country. Notwithstanding its 

significant merits, it is also not desirable to overlook the problems of the nation‘s crisis 

oriented banking structure, which requires appropriate guideline of the banking procedure 

in order to safeguard effective use and watching of business funds. 
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The appearances of a non-performing supervisory structure are evident in the banking area 

of Bangladesh. Because of the inefficient and corrupt-ridden banking structure, there was 

fear that a huge part of the bank credit would turn into classified and defaulted loans. The 

prevailing extensive spread of default culture has to increase the costs of financial 

intermediation by banks and financial institutions revealed in recent years. The motives for 

this default culture on a huge scale are also intensified by politically motivated and 

influenced credit provided by public sector loans and given to sponsor-director by private 

sector banks and due to the flaw of legal and organizational arrangements for defaulted and 

outstanding loan recovery. These aspects badly influence the financial segment and its 

setting for successful operation for achieving the desired goals. Therefore, the flow in 

credit distributions need to be disciplined to avoid more worsening in the financial and 

banking sector for upholding quality of commercial bank advancing by developing the 

organizational setting and that is considered as one of the prime apprehension of banking 

sector.   

Over the previous years, varieties of theories and different analyses have appeared in bank 

management arena. These developments viewed that bank management issues to be 

determined by extensive range of aspects i.e., profitability, capital adequacy, asset quality 

and other related factors. In this thesis studies related to the above mentioned areas have 

been thoroughly analyzed and discussed in a sequential manner. The sequence of analysis 

suggests that the results are diverse in nature reflecting the models and methodologies used 

in different countries and dependent on the financial and regulatory structure of the 

countries under study.   
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In this thesis an attempt has also been made to give an insight into the different types of 

banks operating in Bangladesh, their performance with respect to profitability, return on 

asset, return on equity, classification of loans and capital adequacy under the different 

structural settings and different rules and regulations at domestic and international settings.  

An insight into the above mentioned areas of banking system of Bangladesh revealed that 

bank profitability, return on equity, return on asset and capital adequacy ratios have wide 

variations during the study period. Moreover, it is documented that non-performing loan 

has been increasing trend over the years and capital adequacy ratio of different banks are 

not uniform. There exists gap between the regulatory requirements and the amount of 

capital maintained by banks. Additional dimension has also been observed with the 

introduction of Basel in the banking sector of Bangladesh. Diverse results have been 

observed for the capital base during the pre-Basel and post Basel era.  We are optimistic 

that the country‘s banking sector will able to overcome the existing problems in the 

banking sector with the introduction of different government rules and regulations and 

efficient governance measures in the banking sector.     

In the ‗Research Design‘ chapter of the study, at first, strands of literatures on research 

philosophies, research designs, research approaches, and research methods were discussed. 

Then the researcher specified the chosen research methods, and also provided the rationale 

behind such choices. The researcher then focused on the data collection mechanism, 

sampling framework and major choices made during the data management process. At the 

later segment of this chapter, the ethical dilemmas related to data collection phase were 

highlighted.  In the conceptual framework segment, the econometric challenges related to 

multiple regression analysis were presented. The researcher has also discussed how those 

challenges were managed.  
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The researcher followed positivism as the chosen research philosophy. As per the 

positivism philosophy it is believed that there exists only one state of reality at a given 

point in time; respondents‘ cognitive biases do not affect the decision-making process; and 

researcher can objectively detach him/her from the research process.  It was a secondary 

data driven study and the researcher did not collect primary data through FGD, survey or 

interview. So, the collected data was free from standard survey biases and the research 

results were not subject to social scientist‘s interpretation. Deduction was the chosen 

research approach. In a deductive approach, tentative null hypotheses are formed and these 

are tested using the collected data. Theory formation is not the researcher‘s objective, 

rather researchers try to test the empirical validity of a theory in deductive research. The 

researcher tested research hypotheses [constructed based on the established theory] in 

Bangladeshi context. In case of qualitative research, research inputs and outputs are non-

numeric. On the other hand, in case of quantitative research, research inputs and outputs 

are numeric. In case of mono-qualitative research, researchers use only one qualitative tool 

like interview, FGD etc. In case of multi-qualitative research, researchers use only more 

than one qualitative tool. In case of mono-quantitative research, researchers use only one 

quantitative tool like descriptive statistics, regression etc. In case of multi-quantitative 

research, researchers use only more than one quantitative tool. A number of quantitative 

methods were used in this thesis. It was basically a multi-method quantitative business 

research.  

Research designs are of different types – archival research, case study, focus group 

discussion, survey etc. Survey, interview, and focus group discussion etc. are popular ways 

to collect primary data. Case study, and archival research etc. are popular ways to collect 

secondary data. This research is based on archival research. The data depository used in the 
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research is based on an in-house constructed excel template. As already mentioned, the 

researcher used secondary data for this research. The data was collected from annual 

reports of Bangladesh-based commercial banks. Since annual reports are available in the 

public domain there is no need to seek for prior permission. Macro-economic data was 

downloaded from Bangladesh bank website.  

In a standard survey and interview-based research, generally researchers face a number of 

ethical concerns. Participation in the survey and interview needs to be voluntary; there 

should not be any discrimination based on gender, income level, and religious belief; and 

participation of the survey respondents should remain anonymous.  Since it was secondary 

data-based research and the data was collected from a publicly available source with no 

pre-extraction and post-extraction clauses, the researcher fraught limited number of ethical 

challenges while conducting the research.  

The researcher employed purposive sampling [also known as judgemental or subjective 

sampling] for to select traditional commercial banks. In a purposive sampling, all the 

economic unit does not have the equal chance to be selected; so basically, it is a non-

probability-based sampling. The research time period spanned from 2011 to 2023. The 

constructed panel database had both cross-sectional and time-series variations – these 

variations were later exploited while building models.    

All the baseline regressions were run under the OLS (ordinary least square) framework. 

Before running the regressions, the researcher ensured that the pre-conditions [linearity in 

parameter, random sampling, consistency, no full rank issues] were met. The researcher 

went through the empirical literatures and then selected the set of independent variables. 

That is why, the researcher believes that the omitted variable concern is partially mitigated. 

Instrumental variables were used to check out whether ‗reverse causality channel‘ is a valid 
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source of endogeneity into the model or not. Robustness of the estimated effects were 

evaluated against measurement issues and heterogeneity concerns. The researcher has used 

multiple definitions of independent variables to mitigate proxy variable measurement 

issues. Robustness of the estimated effects were also tested by splitting the dataset into two 

portions [70% and 30% split-up]. Since the researcher dealt with panel data, there were two 

choices before the researcher – either to run a fixed-effects model or a random-effects 

model. As per the Hausman test result, the researcher used fixed-effects model [firm-fixed 

effects] in case of every specification. Moreover, fixed-effects model is more flexible with 

its treatment related to cross-sectional heterogeneity.  

In the ‗Empirical Analysis‘ chapter of the thesis, the researcher has at first presented the 

baseline regression results to better understand the profitability determinants. The sign and 

the magnitude of the regression coefficients were the key area of interest. Commercial 

bank‘s profitability was defined through three perspectives – accounting profit (measured 

through ROA), economic profit (measured through residual income), and market‘s 

perception of profit (measured through CAPE). It was evident that business size, activity 

mix, cost management, interest rate, GDP growth rate, asset quality, net interest margin 

positively influenced the accounting profitability of commercial banks. It was also evident 

that capital adequacy and inflation rate negatively influenced the accounting profitability of 

commercial banks. For the first baseline regression equation, most of the regression 

coefficients were both economically and statistically significant. It was evident that 

business size, activity mix, cost management, interest rate, GDP growth rate, asset quality, 

net interest margin positively influenced the economic profitability of commercial banks. It 

was also evident that capital adequacy and inflation rate negatively influenced the 

economic profitability of commercial banks. For the second baseline regression equation, 
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most of the regression coefficients were both economically and statistically significant. It 

was evident that business size, activity mix, cost management, interest rate, GDP growth 

rate, asset quality, net interest margin positively influenced the market-based profitability 

measures of commercial banks. It was also evident that capital adequacy and inflation rate 

negatively influenced the market-based profitability of commercial banks. For the third 

baseline regression equation, most of the regression coefficients were both economically 

and statistically significant. 

In the baseline models, fixed effects models [firm-fixed effects] were run. The choice of 

firm-fixed effects was inspired by Hausman-test results and the conceptual flexibility 

embedded in the model. The estimated effects are robust to model preference as the 

regression sign does not flip and level of significance does not change when the researcher 

use random effects model. Baseline regression results were extracted based on OLS 

[ordinary least square] framework; OLS is a special case of GLS and its applicability is 

certainly quite limited. Most of the inbuilt assumptions of OLS are not realistic like linear 

in parameter, homoscedasticity etc. Regression errors are normally distributed only under 

some very specific circumstances. That is why it was important to test whether the 

regression results hold if different estimation techniques are employed. Similar types of 

results can be extracted if MLE or GMM estimation techniques are introduced instead of 

the OLS framework. The estimated effects are robust to out-of-the-sample contexts as the 

regression sign does not flip when the researcher built the model using 70% data and later 

tried to predict the remaining 30% data using the estimated model. The researcher did not 

observe any signs of cross-sectional heterogeneity in the estimated effects. Based on 

commercial bank‘s size [measured by asset value], commercial banks were divided into 
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two groups: large-size banks and small-size banks. Profitability determinants in case of 

large-sized banks were not different from that of small-sized banks.  

The researcher then managed endogeneity concerns revolving the baseline results. 

Endogeneity in the baseline regression can stem from – omitted variable bias, reverse 

causality channel and measurement error in the independent variable. Omitted variables 

become part of the regression error and this error can be correlated with the set of 

independent variables – resulting into endogeneity. Similarly, presence of reverse causality 

and measurement error in the independent variables would make regression errors strongly 

connected with the error – resulting into endogeneity. After reviewing the literature, the 

researcher has identified a number of bank-specific and macro-factors that may have 

influenced commercial bank‘s profitability. There are at least three aspects of profitability 

namely liquidity management, management efficiency, and labor efficiency which were 

omitted from the baseline models. It was evident that asset quality and banks‘ performance 

is positively related and the regression coefficient is significant in case of all the baseline 

regression models, once the omitted variables were introduced into the models.  It was also 

evident that capital adequacy and banks‘ performance is negatively related and the 

regression coefficient is significant in case of all the baseline regression models, once the 

omitted variables were introduced in the models. As already mentioned, measurement 

errors in the dependent variables cannot lead to endogeneity problem, but it can increase 

the variance of the estimators. There are three dependent variables used in the baseline 

model namely ROA, economic profit and CAPE. In order to mitigate the inflated variance 

concerns, the researcher used alternative measurement for all these three variables. Instead 

of using ROA, the researcher used ROE; instead of economic profit, the researcher opted 

for scaled residual earnings [scaled by bank-level interest income] and instead of 3-year 
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moving average based CAPE, the researcher used 5-year moving average based CAPE.  It 

was evident that asset quality and banks‘ performance is positively related and the 

regression coefficient is significant in case of all the baseline regression models, once the 

alternative definition of dependent variables were introduced into the models.  It was also 

evident that capital adequacy and banks‘ performance is negatively related and the 

regression coefficient is significant in case of all the baseline regression models, once the 

alternative definition of dependent variables were introduced in the models.  

Chow tests are usually used to look out for structural change or shift in paradigms in case 

of time series data. The researcher has used Chow tests to investigate whether there exists 

any structural change in terms of Bangladesh based commercial bank‘s profitability 

determinants, profitability-asset quality relationship, and profitability-capital adequacy 

relationship. As already mentioned, Chow tests look out for structural changes in time 

series data, but similar techniques are applicable in panel dataset as well. It was established 

through the Chow test that there exists structural change in the dataset in the pre-Basel and 

post-Basel regime. It was evident that profitability parameters, profit-capital adequacy 

relationship and profitability-asset quality relationship has changed significantly during the 

pre-Basel and post-Basel period.  

Basel accord was phase-wise implemented in Bangladesh based financial sector. In order to 

better understand the influence of this regulation on bank‘s profitability, the researcher has 

used Basel dummy variable. It is evident that from the regression results that on an average 

bank profitability is lower during the post-Basel era than the case with pre-Basel era. The 

regression parameter associated with Basel dummy is negative and statistically significant. 

The sign of the regression coefficient makes total sense since extra equity caution was 

naturally supposed to depress profit numbers. It was further evident through interaction 
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effects that the negative profitability-capital adequacy relationship is stronger during the 

post-Basel era than the case with pre-Basel era. Similarly, it was found that the positive 

profitability-asset quality relationship is more-stronger during the post-Basel era than the 

case with pre-Basel era. 

The substantial features and contribution of this research are provided below:  

i) Based on the PCA results, it was concluded that 'dimension reduction' would not be an 

appropriate approach to understanding the profitability determinants of Bangladesh-based 

commercial banks since the first two principal components can together explain only 45% 

of the total variation.  

ii) The researcher designed three regression models for the profitability of Bangladesh-

based commercial banks. The profitability of commercial banks was defined through three 

perspectives: accounting profit (measured through ROA), economic profit (measured 

through residual income), and the market's perception of profit (measured through CAPE). 

It was evident that several bank-specific, macroeconomic, and industry-specific variables 

influence commercial banks' profitability.  

iii) The regression results showed that factors such as business size, activity mix, cost 

management, interest rate, GDP growth rate, asset quality, and net interest margin 

positively impacted commercial banks' accounting profitability. Conversely, capital 

adequacy and inflation rate were found to negatively affect accounting profitability.  

iv) It was documented that factors such as business size, activity mix, cost management, 

interest rates, GDP growth rate, asset quality, and net interest margin had a positive impact 

on the economic profitability of commercial banks. In addition, capital adequacy and the 

inflation rate were found to negatively impact economic profitability. 
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v) Similarly, business size, activity mix, cost management, interest rates, GDP growth rate,

asset quality, and net interest margin were also observed to positively influence market-

based profitability measures for commercial banks, while capital adequacy and inflation 

rate had a negative effect.  

vi) The estimated effects are robust to ‗Omitted variable bias‘, and ‗Reverse causality‘

concerns. It was observed that the estimated effects are robust to model preference as the 

regression sign does not flip and the level of significance does not change when the 

researcher uses a random effects model. Likewise, similar types of results can be extracted 

if MLE or GMM estimation techniques are introduced instead of the OLS framework. The 

study documented that the estimated effects are robust to out-of-the-sample contexts [using 

a 70%-30% training-testing split]. The researcher did not observe any signs of cross-

sectional heterogeneity in the estimated effects.  

vii) Chow test results documented a shift in paradigm in the profitability-asset quality and

profitability-capital adequacy relationship when pre-Basel and post-Basel regimes are 

compared. It is evident from the regression result that on average banks‘ profitability is 

lower during the post-Basel era than the case with the pre-Basel era. It was further evident 

through interaction effects that the negative profitability-capital adequacy relationship was 

stronger during the post-Basel era than the case with the pre-Basel era. Similarly, it was 

found that the positive profitability-asset quality relationship was stronger during the post-

Basel era than the case with the pre-Basel era. 

Further study can be undertaken in order to better understand the nexus among bank 

profitability, asset quality, and capital adequacy with respect to other regulatory shocks like 

Basel implementation.  
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1 

Chapter-1 

Introduction 

Banks are depository financial institutions and investment intermediaries linking the 

surplus and deficit units of an economy. The banking system bridges the gap between the 

ultimate borrowers and lenders permitting them efficient allocation of funds. Surplus units 

can invest their funds for reasonable returns to entrepreneurs and other economic units who 

require funds for different economically and financially viable investment opportunities in 

a country. Financial markets and institutions channel different financial resources to the 

market participants. In the financial market framework, banks have a positive role in the 

non-security segment for channeling funds to different economic units. Moreover, 

commercial banks are vital in countries' economic resource allocation. A profitable 

banking sector is better able to withstand negative shocks and contribute to the stability of 

the financial system. The banking sector is the backbone of the Bangladesh economy and 

plays an important financial intermediary role. Almost all the economic activities are 

integrated with the functions of banks in Bangladesh. Therefore, the health of the financial 

system especially banking financial institutions is very critical to the health of the general 

economy at large. 

Nowadays, the financial system has become the driving force for accelerating the economic 

growth of many of the developing economies including Bangladesh. The financial sector of 

Bangladesh comprises of commercial Banks, non-bank financial institutions (NBFIs), 

microfinance institutions (MFIs), stock exchanges (DSE and CSE), etc. Banking 

institutions dominate the financial system of Bangladesh. The banking system of 

Bangladesh includes state-owned banks (SOB), private commercial banks (PCB), 

specialized banks (SB), and Islamic banks (IB). The dimensions and extent of the activities 
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of banks are vast and versatile. So, the performance of the financial system as well as the 

economy as a whole is very much dependent on the performance of the banking sector of 

the country. A prerequisite for better functionality of the financial sector of Bangladesh is 

to have a sound banking system characterized by profitability, asset quality, and bank 

capital. 

It is a challenging task to manage a bank. The challenge has become greater because of the 

recent structural changes in the environment, economy, technology, competition, financial 

liberalization, and the relaxation or inclusion of new rules and regulations in which a bank 

operates. Hence, focus is given to the managerial techniques that help optimize the trade-

off between risk and return of a bank within the constraint imposed by its environment in 

managing its funds and investments. Major areas to be covered in this thesis will include 

the evaluation of bank performance concerning Return on Asset (ROA) Return on Equity 

(ROE), Capital Adequacy, and Asset Quality of commercial banks in Bangladesh focusing 

on the strategic and policy issues in bank management.    

Different Researchers have shown that bank performance and profitability are the most 

important measures in evaluating bank efficiency. Muhmad and Hashim (2015) assessed 

the CAMEL framework, which includes capital adequacy, managerial competence, 

earnings quality, and liquidity, in the context of Malaysian banks, both local and 

international, between 2008 and 2012. Their study results indicated that liquidity, asset 

quality, income quality, and capital adequacy significantly influenced the performance of 

Malaysian commercial banks. They observed that banks with sufficient capital, high-

quality assets, solid earnings, and ample liquidity exhibited better performance. In another 

study, Keovongvichith (2012) analyzed the financial performance of the Laotian banking 

sector from 2005 to 2010 using the CAMEL framework. Said and Tamin (2011) found that 
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financial activities like Return on Assets (ROA), Return on Equity (ROE), Net Interest 

Margin (NIM), capital adequacy, and asset quality had an impact on bank performance in 

China and Malaysia. In another study, Ozgur and Gorus (2016) identified a negative 

correlation between ROA and NPLs for Turkish commercial banks. Saqib et al. (2017) 

analyzed Pakistani banks from 2006 to 2014 and concluded that factors like the credit-to-

deposit ratio, bank lending practices, cost of funds, bank assets, and exchange rates 

influenced non-performing assets. They emphasized that Pakistani banks demonstrated 

resilience in absorbing losses during adverse conditions. Berger and Young (1997) 

associated cost efficiency with loan defaults and Bodla and Verma (2006) discussed how 

competition can exert pressure on profitability. 

Eze and Ogbulu (2016) observed that regulatory agencies in Nigeria had implemented 

legislation over 25 years to assess the impact of asset quality on bank profitability and 

other areas. Poudel (2013) found that strong GDP growth positively impacted bank 

performance and profitability in Nepal, while Shingjergji (2013) established a connection 

between non-performing assets and GDP growth in Albania. Tsumake (2016) documented 

that high interest rates had a mixed impact on bank performance, with lower non-

performing assets contributing to bank growth. Swamy (2015) observed that improved firm 

profitability and better financial health in banks attracted investors in emerging economies. 

Ezeoha (2011) found the impact of consolidation on non-performing loans, while Kolapo et 

al. (2012) found that management practices had minimal effect on bank efficiency. 

Jaffar and Manarvi (2011) in their study concluded that the CAMEL grading system was 

the most innovative tool currently available for assessing the performance of financial 

institutions for Pakistani banks. Eyup et al. (2017) analyzed the Turkish bans and observed 

that there was a significant inverse relationship between non-performing loans and the ratio 
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of ROA/ROE variable. In another study, Roman and Bilan (2015) observed that high GDP 

growth could improve debtors' ability to service their loans for banks in European Unions. 

Thagunna and Poudel (2013) documented that Nepalese banks were reluctant to make 

long-term loans during periods of high inflation. Ongore and Kusa (2013) CAR might have 

a substantial, positive effect on profitability for all commercial banks in Kenya during the 

10 years between 2001 and 2010. Islam and Nishiyama (2016) observed that profitability 

and cost of capital had little association for banks in Bangladesh, India, Nepal, and 

Pakistan during the years 1997 to 2012. Gyamerah and Amoah (2015) in their study of 

Ghana-based international and national banks documented that nonperforming assets have 

a detrimental effect on a bank's profitability because they not only stop generating interest 

but also cause provisioning against them. Nugroho and Nurrina (2015), alongside Trabelsi 

and Trad (2017), highlighted that profitability ratios are key indicators of bank 

performance. 

Sanathanee (2020) observed that asset quality had a relatively significant effect on the 

profitability of the Sri Lankan commercial banks. Ombaba (2013) in his study on 

commercial banks in Kenya holds that economic growth and resilience over financial 

crises, and banking stability is a precondition. Research by Nicholas et al. (2019) and De 

Young (1997) pointed out that effective asset management significantly affects a bank's 

ranking and overall performance. Kosmidou (2008) documented that capital and asset 

quality positively affected profitability in Indonesian banks, although Islami banks 

displayed a mixed response. Wasiuzzaman (2010) and Trad et al. (2017) in their study 

showed that poor asset quality detracts from profitability. Moreover, Lucky and Andrew 

(2015) and Beck et al. (2004) established a relationship between asset quality and 
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profitability, noting the role of regulatory bodies. Lis et al. (2000) found various factors 

that positively impact both asset quality and profitability.  

In another study, Abata (2014) exhibited a direct link between asset quality and bank 

performance, while Muhammad et al. (2015) highlighted management‘s role in 

profitability in Malaysia. Boahane et al. (2012) associated credit risk management with 

profitability, and Poudel (2012) highlighted its role in maintaining financial stability. 

Vighneswara (2015) documented that sufficient capital and investment activity foster 

profitability. However, Khalid and Amjad (2012) observed that a high asset ratio 

negatively affected operational success. Kim and Santomero (1988) showed that higher 

capital adequacy ratios were linked with improved profitability. Al-Nasser (2015) in his 

study highlighted the link between adequate capital and operational efficiency. 

Adhikary (2006) observed that Bangladesh's overall credit quality was being negatively 

impacted by alarmingly high NPL levels in both Commercial Banks and Development 

Institutions (DFIs). Streeter (2000) in his study concluded that quality asset management 

was a common concern for bankers in the USA. The researcher used primary data and sent 

questionnaires to the American Bankers Association Board, which was made up of one-

third of the bank executives from all U.S. banks. Berger and De Yong (1997) found that 

Asset quality has a significant impact on a bank's ranking in the USA. Achou and Tenguh 

(2008) documented that NPAs (non-performing assets) and bank income were inversely 

connected for banks in Qatar. Pamungkas (2022) observed that the capital requirements of 

banks were aimed at ensuring that all banks have sufficient funds/capital for both state-

owned and privately owned commercial banks in Indonesia. Yin et al. (1999) examine the 

technological effectiveness of banks between 1999 and 2010. The dataset covered national-

level data on the Asian economy. One of the primary factors contributing to the early 
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1990s Asian Financial Crisis was banks' ignorance about the quality of their loans. Lucky 

and Andrew (2015) in their study observed that there was a positive link between the ratios 

of non-performing or bad loans to total loans and total client deposits in Nigeria. Bercoff et 

al (2002) in their study of Argentinean banks observed that different factors including 

operational costs, credit growth, exposure to peso-denominated loans, foreign interest rates, 

etc. hurt non-performing loans. Kargi (2011) found a noteworthy association in the case of 

credit risk management and bank performance for Pakistani banks listed on the Karachi 

Stock Exchange (KSE). Hu et al (2004) documented that the growth in non-performing 

loans was due to private shareholding for Taiwanese banks. Khalid (2012) in his study on 

the Indian banking industry found that if banks had a stronger operational performance, 

they would devote less time to non-value-added tasks such as dealing with bad loans. 

Naceur and Goaied (2001) in their study observed that the degree of capitalization of a 

Tunisian bank is inversely linked to its level of profitability. Kosmidou et al. (2005) found 

that the capital of a bank held a favorable and considerable effect in the case of profitability 

of banks in the UK. 

Al-Tamimi and Al Mazrooei (2013) in their study revealed that even though there was a 

positive correlation between the capital adequacy of commercial banks and revenue growth 

rate, they had a significant impact on the dependent variable and internal changes in 

Jordanian banks.Al Mekhlafi et al. (2004) emphasized the impact of capital adequacy on 

risk indicators and returns. In another study, Al-Maleeji (2002) found that Basel guidelines 

did not provide adequate protection for Egyptian banks' capital. Kishore and Sequeira 

(2016) found a positive correlation between capital adequacy and debt ratios in Indian 

banks, while Luong and Nguyen (2021) found that optimal capital adequacy ratios 

benefited Vietnamese banks. Pandey (2005) explained that adequate bank capital is a 



7 
 

proportion of the bank's base capital set aside to absorb losses and prevent bank failure. 

Mendes (2002) found that capital adequacy, interest costs, bank size, and loan amounts had 

significant effects on profitability in U.S. banks. 

In another study, Fonseca and González (2010) emphasized the role of capital requirements 

in protecting banks during economic downturns. Groop and Heider (2007) found that well-

performing European banks had higher capital-to-asset ratios. Chami and Cosimano (2010) 

noted that adhering to Basel standards could have a positive effect on banks. However, 

Elsas and Krahnen (1998) and Klomp and de Haan (2010) found a negative correlation 

between capital adequacy and profitability in German and EU banks, while Christopoulos 

and Tsionas (2004) found no consistent relationship in Greek banks. Ranjan and Dhal 

(2003) identified that macroeconomic shocks increase non-performing assets. Al-Zoubi et 

al. (2013) found a strong correlation between capital levels and risk management in 

Jordanian banks, while Barakat (2009) noted varying adherence to Basel II standards 

among Jordanian banks. 

Eyup et al. (2017) conducted regression analysis on data from Turkish banks between 2005 

and 2016, discovering a significant inverse relationship between non-performing loans 

(NPLs) and profitability, measured by ROA and ROE. They argued that asset quality 

influences both economic growth and bank profitability. Nguyen et al. (2021) stressed the 

importance of capital adequacy for bank profitability and competitiveness in Vietnamese 

banks, underscoring the complexity of the relationship between capital adequacy and 

performance, which varies across contexts and regions. Makhamreh (2000) in another 

study observed that the organizational and leadership performance of Jordanian banks were 

shown to be the best determinants of their success. Haslem (1969) observed that the ratios 

of adequate capital, the cost of interest, the scale of the bank, and the loan amount all had a 
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significant impact on profitability in the USA. Shabani et al. (2019) documented that 

sufficient capital had a positive effect and a substantial correlation with asset returns for 

banks operating in Kosovo. Abreu and Mendes (2002) documented that banks had a 

positive effect on capital adequacy ratios. This study looked at the factors that affected 

bank‘s interest margins and profitability in certain European nations (including Spain, 

France, Portugal, and Germany). Makri (2014) found that banks in the Eurozone with 

higher capital adequacy ratios took on more dangerous activities. Ahmad and Bashir (2013) 

found that ROA positively influenced NPLs in Pakistani banks, while Messai and Jouini 

(2013) observed a negative effect of ROA on NPLs in European banks. Priharta and Gani 

(2023) found no significant correlation between ROA and NPLs. Barakat (2009) found that 

even though all Jordanian banks were declared to conform to Basel II standards, it was 

observed that the execution of these principles varied significantly between domestic and 

international banks.  

The sequence of the above-mentioned analysis suggests that studies relating to the bank's 

profitability, asset quality, and capital adequacy are diverse in nature and have different 

findings for domestic and international settings. It is also one of the most crucial areas to 

undertake new research in the above-mentioned and other related areas to analyze the 

existing situation of bank position and provide additional insights into the present system 

and structure of Bangladeshi banks by incorporating and exploring new research with 

different methodologies. Keeping in mind the above-mentioned issues this study was 

undertaken to provide additional insight into the capital adequacy, bank performance, and 

asset quality of Bangladeshi commercial banks.    

This thesis is divided into six chapters. Chapter-1 provides an introduction encompassing 

an extensive overview and background of the present study. 
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In Chapter-2 we shed light on the different literature and studies relating to profitability, 

asset quality, bank performance, and capital adequacy of commercial banks from 

international and domestic perspectives. 

Chapter-3 explores the banking system of Bangladesh, aiming to provide an overview of 

the various banks operating in the country, their performance in terms of profitability, 

return on assets, return on equity, loan classifications, and capital adequacy in light of 

differing structural settings and regulatory frameworks both domestically and 

internationally. It also focuses on the institutional environments of the banking system, 

their roles, and performance related to the present study. 

In Chapter-4 we describe the theoretical development and theoretical model used for the 

study. It also includes the specification of the model development and other related issues 

for the study. In the conceptual framework segment, the researcher presented the 

econometric challenges, she faced while employing multiple regression analysis, and linear 

discriminant analysis. The researcher has also discussed how she resolved these challenges. 

Several quantitative tools like determinant analysis, multiple regression model, Chow tests 

for structural breaks, etc. to better understand the research area of interest. The research 

methodology chapter focuses on the different choices the researcher has made to achieve 

the research objectives.  This chapter also provides an in-depth analysis of the variables 

used and their measurement issues. 

Chapter-5 sheds light on the empirical analysis and findings of the study based on the 

model developed for the study. It also includes different statistical analyses and regression 

results focusing on commercial banks' profitability, asset quality, and capital adequacy. In 

this chapter of the thesis, at first, the baseline regression results were presented to better 

understand the profitability determinants. Within the research time frame (2011-2023), 
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Bangladesh-based commercial banks have implemented the Basel Accord. The 

implementation of Basel has changed the structure, conduct, and performance parameters 

of different countries' banking industries. Chow tests were employed to investigate whether 

there exists any structural change in terms of Bangladesh-based commercial banks' 

profitability determinants, profitability-asset quality relationship, and profitability-capital 

adequacy relationship. An additional dimension has also been provided by incorporating 

Basel analysis in the study. The impact of Basel in the banking system on the banking 

sector of Bangladesh in different time frames i.e., pre-Basel and post-Basel periods are also 

analyzed.      

Finally, Chapter-6 provides a summary and conclusion of the study based on the pertinent 

issues and analysis related to this study. This chapter also provided the empirical results 

and findings based on the model developed for this research. Moreover, additional insight 

into bank performance, asset quality, and capital adequacy for Bangladeshi banks has been 

documented.     
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Chapter-2   

Literature Review 
 

In this chapter, an attempt has been made to highlight an insight into the different literature 

relating to banks' asset quality, capital adequacy, and performance in international and 

domestic settings. It is observed that different studies have been undertaken using different 

methodologies in different countries and different financial environments. Some studies 

used primary data sources, while others focused on secondary sources. The results of these 

studies are diverse documents, and there are differences in different countries concerning 

profitability, asset quality, and bank performance. Additional dimensions have been made 

in the aforementioned literature and studies by incorporating and reviewing the 

development and implementation of BASEL rules and regulations in different countries. 

The inclusion of Basel has widened the analytical areas of banking performance, capital 

base, and other aspects of banking activities. In this chapter, the researcher has also tried to 

identify several potential factors influencing a commercial bank's profitability, asset 

quality, capital adequacy, and other related issues. 

2.1 Asset Quality 

Sanathanee (2020) analyzed the effect of asset quality on the profitability of commercial 

banks. He used secondary data from nine commercial banks in Sri Lanka. Sanathenee 

observed that asset quality had a relatively significant effect on banks' profitability. He 

further argued that better investment asset levels and a low incidence of non-performing 

assets were required for high asset quality levels. In addition, the findings indicated that 

better asset quality levels could be attained by increasing the overall asset levels. As a 

result, this study observed that banks tightened their lending policies by securing collateral 
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and by developing post-sanction risk control systems. He used two macroeconomic 

variables to quantify how asset quality characteristics affect bank profitability. His results 

showed that the estimations and robustness tests had a link between the profitability and 

the quality of bank assets (Sanathanee, 2020).  

In another study, Ombaba (2013) found that banking stability is a precondition for 

economic growth and addressing financial crises. According to Abata and Mattew (2014), 

the bank's asset quality might become a rescue measure for banks in the future. It focused 

on the quality of loans on the left side of the balance sheet from where the bank generates 

revenue. Eze and Ogbulu (2016), in their study for Nigerian banks, emphasize that it is 

essential to continuously analyze and investigate the factors that could affect the 

performance of a bank because of the banking sector's continuous 

underperformance evidenced by high levels of credit risk and an increased rate of bad 

loans.  

Nicholas et al. (2019) observed that asset management was a significant management issue 

for banks. Moreover, past survey results demonstrated that asset management quality is a 

common concern for bankers worldwide. De Young (1997) concluded that asset quality 

significantly impacted a bank's ranking. Moreover, bank rating, management assessments, 

and asset quality were always influential factors. Marshall (1999), in his studies, found that 

high-quality assets are one of the most distinguishing characteristics of the best-performing 

banks. He further argued that banks with low-quality assets might result in a poor bank 

rating. According to Achou and Tenguh (2008), Non-performing assets (NPAs) and bank 

income were inversely related to bank performance. To protect investor interests, they 

recommended prudent credit risk management and bank asset protection by banks. 
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Kosmidou (2008) conducted his study to determine whether banks' capital and asset quality 

influence credit risk and profitability for Indonesian banks. He conducted a regression 

model on commercial banks in Indonesia from 1990 to 2002. He utilized Return on Assets 

(ROA) and the ratio of loan loss reserve to gross loans as proxies for profitability and asset 

quality, respectively. His study observed that the capital and asset quality of the Indonesian 

banking industry was improved annually with mixed reactions. Moreover, he found that the 

cause of unpredictable profitability is difficult to predict; the quality of capital and assets 

were two critical components of banks' ongoing operations to cope with profitability. 

However, this study suggests that for conventional banks, asset quality had a positive effect 

on profitability; on the other hand, it had the opposite effect in Islamic banks. The 

outcomes of this study also indicated that credit risk had a negative and significant 

influence on profitability in both conventional and Islamic banks. Regarding credit and 

financing risk, neither conventional nor Islamic banks were affected by capital. 

In another study by Monica et al. (2015), higher levels of profitability were indicative of 

solid bank performance. They argued that a company's primary objective is to acquire high 

value; it must be able to manage various operations effectively and efficiently. Therefore, 

the most appropriate way to evaluate a bank's performance is to evaluate its ability to 

generate profits from its many activities.  

Trabelsi and Trad (2017) observed that the profitability ratio measures a bank's ability to 

generate profits. Consequently, increased performance is always associated with increased 

profitability ratios. Fitrianto and Mawardi (2006) used asset quality as one of the variables 

to determine the condition of the bank's assets and whether banks could manage the risk of 

loss by maintaining the quality of their productive assets. Ariyanti (2010) documented the 

same findings in his study. He explained that investing bank funds in productive assets is 



14 

instrumental in reaching the anticipated level of bank revenue. In another study, 

Pamungkas (2022) observed that the capital requirements of banks were aimed at ensuring 

banks have sufficient capital to prevent the possibility of risk arising from the diverse 

influence of asset growth, especially for assets categorized as both profitable and risky. 

Athanasoglou et al.(2008) state that a bank's capital is the amount of liquid assets it 

maintains to support its operations and provides a safety net in the event of a loss in 

operation. Moreover, an adequate amount of capital cushions against unanticipated losses 

and accidents. He also concluded that capital analysis determines whether a bank can 

endure losses due to future asset decreases or investment losses. 

Ariyanti (2010) holds that investing bank funds in productive assets aims to create the 

expected revenue. This study argues that asset quality is determined by comparing asset 

classification (dubious, substandard, and bad credit) and total credit granted. Another study 

of Malaysian banks revealed that bad asset quality hurt a bank's profitability 

(Wasiuzzaman, 2010). The study conducted by Trabelsi and Trad (2017) of 94 Islami 

banks operating in 18 countries observed that banks are affected in profitability in case of 

bad asset quality. They further argued that the low quality of assets has a detrimental 

impact on banks' profitability.   

Various literatures suggest that sufficient capital protects and ensures the stability and 

profitability of banks (Athanasoglou et al., 2008). The term "capital" describes the quantity 

of money a bank keeps to support its functions. Wasiuzzaman and Tarmizi (2010) suggest 

that bank profitability will improve as bank capital increases and external funding 

requirements decrease. On the other hand, a bank with low capital loses the public's trust, 

which might impact profitability (Sukarno and Syaichu, 2006). Kosmidou et al. (2005) 

observed that a bank's capital holds a favorable and considerable effect on the bank's 
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profitability in the UK. A similar observation was found in another study by Zarrouk et al. 

(2016), demonstrating that profitability is favorably affected by the capital level. The 

higher the amount of capital, the less funding from external sources is required, resulting in 

higher bank profitability. 

Fayed(2013) observed that the incapability of the borrowers to repay loans results in credit 

risk for Pakistani banks. He argues that the bank’s capacity to absorb loan losses grows as 

credit risk rises. In another study, Pamungkas and Sutisnawati (2022) holds that complex 

financing results in the inability to profit from capital, negatively impacting profitability 

and ROA. It was stated that credit risk or financing risk hurt banks' profitability in 

Pakistan, Middle East and North Africa (MENA) countries, and Indonesia (Trad et al., 

2017). According to research conducted by Ali et al. (2011), credit risk hurts profitability 

as measured by returns on equity(ROE) and returns on assets(ROA).  

Lucky and Andrew (2015) investigated the potential relationships between asset quality 

and profitability among Nigeria's fifteen (15) listed commercial banks. They used multiple 

regressions and other statistical tool for their study. The Granger causality test, co-

integration, and ordinary most minor square elements of the augmented Dickey-Fuller test 

were employed to examine the long-term and short-term correlations between the 

independent and dependent variables. According to the results of their regression analysis, 

there was a positive link between the ratios of non-performing loans to total loans and total 

deposits. On the other hand, there was a negative correlation between banks' investment 

returns and the loan loss reserves to total loans and total assets ratios. The research 

revealed a significant correlation between commercial banks' profitability and asset quality. 

They suggested that regulatory agencies should establish a stable environment for bank 

lending, evaluate the lending environment both before and after credit, and avoid non-
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performing loans to increase the profitability of commercial banks. They suggest that 

regulatory concerns, such as asset quality, impact the profitability and sustainability of 

commercial banks (Lucky and Andrew, 2015).  

According to Beck et al. (2004), on the relationship between banking strategy instability 

and bank concentration, a higher concentration of banks was associated with a decline in 

profitability. In contrast to non-performing assets, Lis et al. (2000) found that the growth 

rate of loans, debt-equity, collateral, net interest margin, market power, and regulatory 

framework positively influence bank asset quality and profitability. 

Babihuga (2007) examined the relationship between several macroeconomic indicators and 

financial soundness indices for 96 countries from 1998-2005. This study focused on capital 

adequacy, asset quality, and profitability and observed that the variables above change 

widely with changes in business cycles and inflation. Babihuga (2007) employed a sparse 

measurement model in his study to calculate the proportion of non-performing loans in 

total loans as a function of economic parameters. He found that the worsening in the credit 

quality of companies and the related decline in the value of collateral are the primary 

mechanisms of a macroeconomic surprise or shock to a bank's portfolio for a study of 12 

Mongolian commercial banks. His research suggests that different macroeconomic and 

bank-specific factors affect bank performance. He also applied credit stress testing for each 

bank and concluded that large banks' non-performing loans negatively correlate with the 

Gross Domestic Product (GDP).  

Resti (2002) examined the correlation between the recovery rate and default rate for 

corporate bonds and found that different macroeconomic variables, such as GDP, the 

number of outstanding debt securities, and the degree of default, have a role in determining 

the regulatory capital ratio and stock market returns. This study demonstrated that the 
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default rate, the number of bonds, and the global recession hurt the effectiveness of 

corporate recovery. However, the GDP growth rate and stock return favorably impacted 

bank performance. Moreover, debt-to-equity ratios, regulatory environment, bank branch 

expansion rates, capital sufficiency, deposit lines of credit, and defaulting enterprises' 

market power explain bank loan losses in Spain (Resti, 2002). Das and Ghosh (2004), in 

their study of corporate governance in the Indian banking system, suggest that several 

variables, including asset size, credit growth, macroeconomic condition, and management 

efficiency indices, were related to bad loans in India's banks. They observed a strong 

negative relationship between the quantity of non-performing assets and the bank's 

performance in terms of efficiency factors. 

In their study, Bercoff et al. (2002) used several bank-specific and macroeconomic 

indicators and tried to quantify banks' non-performing loans. This research focuses on 

different aspects of banks, for example, banks' default loans, the net worth-to-net asset 

ratio, and the nature types of banks, i.e., foreign, private, or public. They considered credit 

expansion, bank reserves, money supply, and foreign interest rates among the 

macroeconomic factors analyzed in their study. Moreover, their study showed different 

factors, such as operational costs, credit growth, exposure to peso-denominated loans, and 

foreign interest rates. The study by Bergar and Young (1997) employed the Granger-

causality techniques hypothesis to find the relationship between asset quality, cost 

efficiency, and bank capital adequacy. This study observed that cost efficiency may be an 

essential indicator of default loans. In another study, Berger and Young (1997) asserted 

that the weak operational competencies of a management team make it challenging to 

monitor the borrower properly. They further argued that a substantial growth in non-

performing loans will result from management’s inability to properly control and monitor 
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operational expenditures due to the company’s weak credit-rating technologies. Bodla and 

Verma (2006) observed that bank profitability was under pressure due to greater 

competition from financial sector reforms in India (2006).  

Rajaraman and Vasishtha (2002) studied non-performing loans of banks and found a strong 

relationship between the problems of inefficiency and the non-performing loans of 27 

public banks in India that are homogeneous in ownership structure. They found this after 

comparing the various efficiency indicators of banks using the Data Envelopment Analysis 

(DEA) methodology. Kwan and Eisenbeis (1997) used the granger-causality technique to 

analyze the relationship between bank profitability and non-performing loans. They 

observed that an increase in non-performing loans caused banks to spend more on 

resolving, monitoring, and selling those loans, possibly increasing their level of diligence 

in managing the current loan portfolio. Ranjan and Dhal (2003) investigated how non-

performing assets influence the bank size, lending terms, and macroeconomic variables to 

evaluate the level of non-performing assets of public banks in India. Moreover, they found 

that the presence of macroeconomic shocks and bank size and terms of loans had a 

substantial effect on the non-performing assets of banks. Kargi (2011) found a noteworthy 

association between the case of credit risk management and bank performance in the 

analysis of banks in Nigeria between 2004 and 2008. He found that the significant elements 

that have an impact on a bank's asset quality included loans, advances, and non-performing 

loans. 

Ezeoha (2011), in his study for Nigerian Bank, tried to find out whether consolidation 

would increase the prevalence of non-performing loans in a fragile banking environment. 

Kolapo et al. (2012) documented the impact of credit risk on the performance of banks as 

measured by Return on Asset (ROA) in Nigerian commercial banks. They concluded that 
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certain businesses' management philosophy and organizational structure have little effect 

on bank efficiency and performance. Hosna et al. (2009) focused on how credit risk 

management influences banks' profitability. They observed that increased capital 

requirements increase the profitability of banks in Sweden. They employed correlational 

and regression analysis to determine whether credit risk impacted banks' performance. 

They found that credit risk management significantly impacted banks' profitability. 

According to Musyoki and Kadubo (2012), managing credit risk was a key financial 

performance indicator for commercial banks. They analyzed the efficiency of managing 

credit risk in Kenya's commercial banking sector from 2004 to 2009. In another study, 

Onaolapo (2012) found further insight into credit risk as a strategy for increasing banks' 

profitability. Their finding was that the correlation between bank performance and deposit 

exposure was not causal. He used regression analysis for his study in Nigerian commercial 

banks. Kithinji (2010) investigated non-performing loans and credit risk for Kenyan 

commercial banks and found no impact on commercial bank's credit risk.  

Abata (2014) analyzed the asset quality and performance of listed commercial banks in 

Nigeria using secondary data for fifteen years (1999-2013). His study used different ratios 

to capture the analysis and found that the quality of a bank's assets is one of the important 

determinants for evaluating bank performance. Muhammend et al. (2012) compared the 

bank performance with credit risk for Malaysian banks. They observed that management 

had a significant effect on the profitability of the banking industry. They also found the 

relevance of management efficiency to the profitability of the banking business in different 

ways. In another study, Boahane et al.(2012) used regression analysis to investigate the 

possible relationship between the credit risk of Ghanaian banks and their profitability. For 

analysis, they used non-performing loans to total assets to determine credit risk, bank 
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profitability, return on equity, and asset quality as a yardstick to measure how the banks 

managed the healthy credit risk. Finally, their empirical studies found that credit risk 

management strategy influenced Ghanaian banks' level of credit risk and profitability. 

Poudel (2013) used time series data from 2001 to 2011 to analyze the effect of loan 

management on Nepalese banks. This study observed that credit risk management was a 

significant factor in assessing the financial consequences of depository financial 

institutions. Vighneswara (2015) used panel data for his research during the years 1997-

2009 to determine the characteristics that influence the asset quality and profitability of 

Indian banks. This study found no direct relationship between asset size and profitability; 

instead, capital sufficiency and investment activity were the factors that had the most 

significant impact on the profitability of commercial banks.  

Khalid and Amiad (2012) examined how the asset quality held by Indian banks influenced 

their success by using data from 2006-2011 and observed the day-to-day operational 

efficiency of the sample banks. Their study observed that Pakistani bank's asset ratio had a 

negative relationship with operational success. This study suggested that banks with a more 

robust operational performance would devote less time to non-value-added activities such 

as dealing with non-performing loans. Khalid and Amjad (2012) concluded that different 

microeconomic variables in the regulatory environment might impact the asset quality of 

Pakistani banks. Moreover, macroeconomic conditions impacted the creditworthiness of 

individual borrowers and credit risk.  

Iqbal et al. (2018) observed that economic growth significantly enhanced banks' asset 

quality by lowering the probability of credit risk and increasing the ability to repay loans 

for Bangladeshi Islamic banks. In their study, Kim and Santomero (1988) revealed that 

higher ROA and ROE correlated with higher capital adequacy ratios in the United States 
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banking industry. They found the possibility that a more significant amount of capital, 

which was associated with a lower probability of insolvency, was the factor determining 

the observed pattern.  

In contrast, the research undertaken by De Young and Roland (2001) on community banks 

in the United States did not demonstrate a statistically significant correlation between 

adequate capital and performance. The authors concluded that this was due to the lower 

risk levels of community banks in the USA. Godlewski and Weill (2011) researched the 

level of adequate bank capital and the overall performance of banks in Central and Eastern 

European (CEE) countries. The researchers found a correlation between increased bank 

performance (as assessed by ROA and ROE) and higher capital adequacy ratios. They 

concluded that this correlation existed because banks in transitional economies in Central 

and Eastern Europe were more vulnerable to monetary shocks. Other research in this 

context found a positive association between adequate bank capital and performance. In his 

study on bank performance in Jordan, Al-Nasser (2015) established that adequate capital 

had a positive link with bank efficiency. He found that it had been determined that enough 

capital has a positive link with efficiency. Al-Nasser (2015), in his study on performance, 

has established that enough capital has a positive link with the efficiency of banks.  

According to the findings of Naceur and Goaied (2001), the degree of capitalization of a 

Tunisian bank is inversely related to its level of profitability. In a similar study, Shih and 

Lin (2010) observed that the performance of Taiwanese banks had a positive correlation 

with the amounts of capitalization held by financial institutions. According to their 

findings, organizations that had more excellent capital adequacy ratios were more likely to 

be successful in their endeavors for success.  
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Adhikary (2006) studied the magnitude of non-performing loans in Bangladesh's banking 

sector after establishing loan provisioning and classification guidelines in 1990. This study 

further observed that inadequate loan loss provisions negatively affected banks' overall 

credit quality, and an alarming level of NPL exists in both commercial banks and 

development financial institutions (DFL). Despite a drop in NPLs since 2000, the financial 

crisis was worsened by improperly enforced legislation governing the settlement of NPLs. 

2.2 Bank Performance 

Muhmad and Hashim (2015) analyzed the CAMEL (capital adequacy, managerial 

competence, earnings quality, and liquidity) of local and international banks in Malaysia 

between 2008 and 2012. According to their study, liquidity, asset quality, income quality, 

and capital sufficiency all significantly impacted the performance of Malaysian commercial 

banks. They suggested that in reviewing the performance of banks, authorities should 

consider the results of this analysis because they significantly impact the future of 

Malaysia's banking sector. They observed that the increased performance of Malaysian 

banking institutions could be due to three variables: i) sufficient capital, ii) high-quality 

assets, iii) high-quality profits, and ample liquidity. Their study suggests that bank’s 

managerial skills should benefit Malaysian banks from a drop in interest rates. This would 

help banks manage their assets more effectively. It was feasible to lower the number of 

non-performing loans by maintaining continuous contact with bank borrowers to monitor 

their financial health and progress. This study also suggests that  Corporate governance 

should be incorporated into assessments of Malaysian banks to obtain more detailed results 

reflecting the industry's performance as a whole.  

Dzeawuni and Tanko (2008) suggested that a number of factors should be considered when 

assessing a bank's degree of performance. These factors included the quality of the assets, 
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the profitability of the business, the liquidity of the firm, the management of risk, and 

managerial competence. Jaffar and Manarvi (2011) investigated the effectiveness of 

Islamic and conventional banking systems using the CAMEL framework. They concluded 

that the CAMEL grading system was the most innovative tool currently available for 

assessing the performance of financial institutions. Several researchers have established 

that the CAMEL framework is the most effective way to measure a bank's financial health. 

(Jaffar and Manarvi, 2011; Ilhomovich, 2009). The CAMEL analysis approach has 

emerged as one of the models of choice for determining a financial institution's level of 

productivity due to its international standardization and adaptability to on-site and off-site 

evaluation. Keovongvichith (2012) evaluated the financial performance of the Laotion 

Banking sector from 2005 to 2010. 

According to Said and Tamin (2011), focusing on the banking sector of China and 

Malaysia, bank performance could be influenced by different financial activities such as 

ROA, ROE, NIM, Capital Adequacy, Asset Quality, etc. Al Mamun (2013) evaluated the 

performance of Prime Bank PLC using different ratios. The variables are capital adequacy 

and debt-equity ratios, which determine the bank's performance. He also holds that despite 

having a relatively high debt-to-equity ratio, Prime Banks’ capital levels were significantly 

more significant than the minimum requirement, which is one of the good indicators of this 

bank's performance.  

Eyup et al. (2017) determined whether non-performing loans affect Turkish banks' 

profitability. They used the regression analysis method to explore a time-series data set that 

includes 1809 observations. In their study, the association between non-performing loans 

and profitability, as determined by ROA and ROE, was negatively skewed. On the other 

hand, the return on equity and return on assets were low when asset quality was poor and 
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non-performing loans were high. They used IFRS-compliant quarterly financial reports 

from 55 Turkish banking sector banks. The time frame for the study was the first quarter of 

2005 to the third quarter of 2016. The quality of assets was evaluated by the proportion of 

non-performing loans to total assets.   According to their findings of the panel regression 

study, there was a significant inverse relationship between non-performing loans and the 

bank profitability measured by ROA and ROE. They also found that non-performing and 

profitability in the Turkish banking industry were inversely related. It was considered that 

asset quality might have an impact on both growth in the economy and bank profitability. 

They suggested that looking into the association between asset quality and economic 

expansion in Turkey for future financial planning would be better. 

According to Klein (2013), non-performing loans impact bank profitability, which is a 

major source of bank revenue and economic health. A decline in asset quality or a large 

number of bad loans could result in bank bankruptcy during an economic crisis. In their 

study in Nigeria, Eze & Ogbulu (2016) found that in 25 years, both domestic and 

international agencies had implemented legislation to assess asset quality about its 

significance on bank profitability, asset quality, and other relevant areas.  

According to Adhikary (2006), the lack of necessary rules, insufficient audit and oversight 

functions, and ineffective debt reduction techniques were the main reasons for non-

performing loans in Bangladesh. He further argued that non-performing loans came in 

various forms and could be divided into groups based on the time frame of loan 

classification rules.David Woo (2000) found that non-performing loans might cause 

investors to lose faith in the banking system and cause the resource allocation mechanism 

to fail in the banking industry. Bhattarai (2016) found that non-performing loans not only 

resulted in a lack of interest income but also impacted future cash flows since they 
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prevented investors from realizing any returns on their investments and ran the danger of 

harming banks' reputations. Ozgur and Gorus (2016) found a negative connection between 

ROA & NPL for commercial banks in Turkey.  

Saqib et al. (2017) conducted statistical analysis to determine the impact of different 

indicators, such as bank assets, capital adequacy ratios, cost of funds, credit-to-deposit 

ratios, return on assets, bank's growth rates of credit, operating expenses to total assets, 

index of industrial output, and capitalization and growth rates. Their study was based on 

the data analysis of 25 Pakistani banks with 225 observations from 2006 to 

2014.  According to the observation of the study, non-performing assets were highly 

influenced by credit-to-deposit ratio, bank lending, cost of funds, bank assets, and 

exchange rate. Moreover, this study investigated the impact of variables on profitability. 

They also highlighted the ability of Pakistani banks to withstand losses during times of 

adverse situations. The researchers found that gross non-performing assets had a 

detrimental effect on the profitability of the Pakistani commercial bank. The researchers 

inferred that the management of the banks was attempting to reduce NPA using different 

standards to increase profits. 

Roman and Bilan (2015) studied macroeconomic parameters in EU nations from 2000 to 

2013 and observed that GDP hurt NPAs. According to Poudel (2013), high GDP growth, 

which was anticipated to affect NPAs, could analyze Nepalese commercial banks' non-

performing assets and profitability. This study observed that the GDP growth rate 

positively affected banks‘ performance and profitability and addressed adverse issues.  

Shingjergji (2013) studied the banking system based on macroeconomic variables and non-

performing loans in Albania and found a link between NPAs and GDP growth. However, 

many researchers did not find any correlation between GDP growth rate and NPAs for 
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Southern Mediterranean and Indonesian banks in their studies (Ouhibi and Hammami, 

2015; Alexandri and Santoso, 2015; and Poudel, 2013). 

In another study, Klein (2013) concluded that inflation had an essential effect on NPAs. He 

further held that increases in inflation might reduce the income, resulting in inadequate 

debt service capacity of the bank (Klein, 2013). Washington (2014) investigated the effect 

of macroeconomic factors on loan risk in Kenyan commercial banks. His study 

documented a correlation between inflation and NPAs for Kenyan banks. Poudel (2013) 

observed various factors that impact credit risk. Borrowers are reluctant to make long-term 

loans during periods of high inflation in Nepal. Banks were becoming more selective in 

their lending practices to reduce non-performing loans. Gezu (2014), in his research, found 

no significant correlation between inflation and NPAs for Ethiopian banks. In analyzing the 

impact of the exchange rate on the bank‘s performance, Fofack (2005) concluded that the 

effect on the bank’s capacity to repay debts had a positive effect on borrowers who obtain 

loans in foreign currencies. According to other studies, there was no association between 

exchange rate and non-performing assets (NPAs) since borrowers lend in local currency. 

Hence, local currency conversion to US dollars at the exchange rate did not affect NPAs 

(Washington, 2014). According to this study, the bank lending rate was a statistically 

significant factor affecting NPAs. 

Tsumake (2016) observed that due to the perception of a more significant risk of default, 

banks charged high interest rates for funding and found a mixed relationship with bank 

performance. The research on the impact of non-performing loans on bank activity found 

that lower non-performing assets were associated with increased bank growth. Swamy 

(2015) in his study further holds that, in the capital market in emerging economies, 

investors are attracted to improved firm profitability and bank's financial health. Another 
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study that analyzed Italian banks found that the bank‘s assets have been identified as one of 

the elements associated with NPAs (Bofondi & Ropele, 2011). Diversification of 

investment minimized non-performing assets (NPAs). Therefore, according to the 

literature, large banks had diverse loan portfolios and the ability to absorb failed loans 

(Dietrich & Wanzenried, 2011; Tehulu and Olana, 2014). In their study, Alexandri and 

Santoso (2015) found no correlation between bank assets and bad loans. 

Swamy (2015) for Indonesian banks suggested that the purpose of lowering non-

performing loans (NPLs), well-capitalized banks avoided risky operations. He further 

emphasized that banks with inadequate capital are likelier to have increased non-

performing loans. The study also found that non-performing assets and capital adequacy 

ratio correlate negatively. Makri et al.(2014), in their study of the Eurozone banks, found 

that banks with more excellent capital adequacy ratios undertake riskier operations.  

In their study, Ahmad and Bashir (2013) observed a considerable favorable influence of 

ROA on the level of NPAs for Pakistani banks. Their study also documented that 

inaccurate forecasting by the bank's borrower selection caused returns on investment to 

fall, reducing the bank's ability to repay obligations and increasing the number of non-

performing loans. Their study further holds that many NPAs existed due to inadequate 

asset management practices brought on by poor management. Messai and Jouini (2013), in 

their study of banks in European countries, found that ROA negatively influenced NPAs 

because profitable, productive banks are less restrained from issuing risker loans. The 

findings of this study contradict Priharta and Gani‘s (2023) claim that there was no relevant 

correlation between ROA and NPAs. Credit expansion (also called loan growth) by banks 

was a factor that may affect the formation of non-performing assets (NPAs). Lower interest 

rates promote rapid credit growth, and a weak credit standard for loan screening 
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contributed to an increase in non-performing loans. Further studies by Swamy (2015) and 

Yam (2016) supported the notion that increased loan growth negatively impacted NPAs for 

banks in Greece. Swamy (2015) supported the notion that increased loan growth negatively 

impacted NPAs. This study observed that banks with more sophisticated risk management 

techniques and credit standards have less non-performing asset levels(NPAs) and promoted 

credit growth for banks. The capital adequacy ratio of a bank is another critical variable for 

determining a bank's financial health. According to the research of Ongore and Kusa 

(2013), CAR (capital adequacy ratio) might have a substantial, positive effect on 

profitability. 

The bank could increase profits as a result of its superior capacity to collect low-cost 

deposits from customers. In their study of Pakistani Banks, Nisar et al. (2015) observed the 

cost of capital's poor association with commercial banks in Pakistan. This also identified 

that gross non-performing assets were another indicator of the bank's capacity to retain the 

risk of loan repayment by borrowers. Gyamersh and Amoah (2015) observed that non-

performing assets had a detrimental effect on a bank's profitability of banks in Ghana. This 

is because non-performing loans deprive banks of profit and have to make loan 

provisioning. For a study in South Asian countries, Islam and Nishiyana (2016) observed 

that gross non-performing assets (GNPA) and profitability were unrelated to determining 

banks' profit margins.  

Using the data envelopment method for Canadian commercial banks, Paradi and Schaffnit 

(2004) evaluated the performance of bank branches and found the banks' emphasis on 

present growth across all sectors of the economy. 
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2.3 Capital Adequacy 

Al-Tamimi and Al Mazrooei (2013) used regression analysis for Jordanian banks to 

determine the factors that have the most significant impact on capital adequacy levels. The 

findings of this study were to determine the levels of capital adequacy maintained by 

commercial banks and its impact on capital adequacy. However, these variables were 

unrelated to the return on equity. This study found that there was a negative relationship 

between commercial bank capital adequacy; apart from capital risk and credit risk, this 

relationship was not statistically significant. They also documented a positive correlation 

between commercial banks' capital adequacy and revenue growth rate.  

Bevan and Danbolt (2000) studied bank leverage (debt) and its drivers in the United 

Kingdom. In their study, leverage was the dependent variable, while long-term loans, 

short-term debts, and retained earnings were the independent variables.  This study 

documented that the debt ratio was negatively correlated with risky assets, long-term debt, 

and short-term debt. Makhamreh (2000) included four indicators of bank financing 

performance as dependent variables to identify the factors that affected the performance of 

Jordanian banks between 1989 and 1996. This study identified the quality of assets with 

bank performance about GDP, bank management, return on equity, dividend per share, and 

stock market value. This study also found that the organizational and leadership 

performance of Jordanian banks were the important determinants of their banking success.  

Al-Mikhlafi et al.(2004) evaluated indicators of capital adequacy, as well as their 

consequences on financial risk indicators, bank revenues, and bank valuations. They 

observed that the banking industry is susceptible to interest rates, liquidity, and credit risks. 

Al Mikhlafi Study‘s (2004) hypothesis was that the degree of capital adequacy in the 

banking industry affected both risk indicators and returns and, consequently, the value of 
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banks. This study stressed the importance of internal procedures and activities to ensure 

compliance with bank activities. The research also highlighted the significance of 

identifying an acceptable implementation time frame for Basel II regarding Commercial 

banks ' capital adequacy. 

Al-Malleji (2002) used a model and standard to determine capital adequacy for commercial 

banks in conducting a study on Egyptian banks. The model of Al-Malleji (2002) reflected 

most commercial bank risks, including credit, inflation, liquidity, and market risks. 

According to Al-Malleji (2002), the Basel banking guidelines of 1988 and the Basel 

framework of 1999 for capital adequacy did not protect commercial banks' capital. Al-

Maleeji (2002) also found that Basel banking decision requirements did not reflect 

Egyptian commercial banks' risks. 

Khrawish et al. (2004) evaluated the various factors that determined the level of security 

maintained by Jordanian commercial banks from 1992 to 2002. They found a strong 

positive relationship between banking security and Return on Equity (ROE) and Return on 

Investment (ROI) for Jordanian Commercial banks. 

Kareem and Salah (2007) studied operational risks to determine the capital needed to 

manage commercial banks through Basel and the operational risk management method to 

be followed by Basel's decisions. They also assessed Palestinian banks' operational risk 

and banks' overall risk management according to industry standards. Their study observed 

that most banks lacked the infrastructure to apply the most effective operational risk 

management principles, and only a minority was fully committed to these policies. 

Al-Zoubi et al. (2008) researched how Jordanian banks responded to modifications in the 

capital market requirements imposed by regulatory bodies from 1990 to 2003. The study 

included three statistical approaches: centralized least squares, fixed effects, and random 
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effects models. This study documented that the correlation between banks' risk levels and 

their capital levels provided a strong relationship in favor of increasing the capital base of 

banks for Jordanian banks.  

Barakat (2009) tried to determine the degree to which Jordan's commercial banks adhered 

to the Basel II standards. He conducted this study using a questionnaire. More than 40 

Jordanian bank employees participated in the survey, and their responses provided the data 

for this study. Although all Jordanian banks were declared to conform to Basel II 

standards, it was found that the execution of these principles varied significantly between 

domestic and international banks. 

Shabani et al. (2019) examined how capital adequacy impacted the reformation of assets in 

Kosovo banking activities and related services. Different econometric models and other 

statistical tools were used to quantify the empirical findings of their study.  The capital 

adequacy ratio examines the ratio of a financial institution's capital to its assets to 

determine whether or not the bank is solvent. It was widely accepted that financial 

institutions used the capital adequacy ratio to determine if their capital holdings and risk 

exposures were adequate. They examined the time frame from 2008 to 2017 in Kosovo. 

Their research provides significant evidence of the relationship between capital adequacy 

and the profitability of commercial banks. According to the research, having sufficient 

capital had a positive effect on bank activities and a substantial correlation with asset 

returns.  

Since sufficient capital is one of the elements that most significantly impact a financial 

institution's capacity to earn a profit, capital has been the focus of many hypotheses and 

research projects in the banking sector. Al-Sabbagh (2004) researched the impact of 

different indicator ratios on bank performance in Jordanian banks. He further concluded 



32 
 

that regulators commonly used the capital adequacy ratio as a measure of the "security and 

stability" of financial institutions. 

Kishore and Sequeira (2016) researched to identify the correlation between capital 

adequacy and leverage ratios for Indian public sector banks. This study found that banks' 

assets vary depending on the nature and risk of loss of assets. This study further 

documented that banking supervision by the Basel community focuses on the case of a 

decline in asset quality. The researcher concludes that Indian public sector banks correlate 

better with capital adequacy and debt ratio. 

Pandey (2005) holds that adequate bank capital is a specified proportion of a bank's capital 

base used to sustain losses and prevent the bank from failing. On the other hand, other 

finance theories asserted that capital structure and capital regulation were irrelevant in a 

world with well-functioning financial markets based on perfect market conditions. Shabani 

(2019) found that the capital adequacy ratio positively affected ROA but negatively 

affected ROE. The correlation between the two metrics was the basis for this conclusion. 

Between 1986 and 1999, Abreu and Mendes (2002) analyzed the ROA and ROE of 

commercial banks in Spain, France, Portugal, and Germany. The study covered a time 

frame from 1986 to 1999. Based on their findings, they concluded that the sample banks 

had a positive effect on capital adequacy ratios. Haslem (1969) conducted a significant 

study on the financial statements that influenced bank profitability using US data. 

According to the results of his study, the ratios of adequate capital, the cost of interest, the 

scale of the bank, and the loan amount all had a significant impact on profitability for the 

US banks. In this context, in another study, Wall (1987) found that the deposit ratio had a 

significant impact on banks' profitability. He also documented the effect of capital 

adequacy guidelines on large commercial banks. 
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Durguti et al. (2020) conducted an empirical study to find out the variables that influence 

the capital adequacy ratio in the banking sector in Kosovo and developed different 

hypotheses regarding the factors that affect banks' capital adequacy. They concluded that 

the capital adequacy ratio meets the Basel III requirements based on the ROA. Moreover, 

they found that the capital adequacy ratio positively correlated with profitability. Shabani 

(2019) also supported Durguti's conclusion (2015). The studies indicated banks could 

manage increased risk exposure by increasing their share capital. They documented that 

banks could manage increased risk exposure by increasing their share capital. 

In their study of European banks, Gropp and Heider (2007) found that well-performing 

banks had higher capital to asset ratio. Their study also observed a correlation between a 

bank’s return on assets(ROA) and its capital adequacy ratio(CAR). Shabani et al. (2019) 

documented several factors that influenced a bank's capital adequacy in Kosovo. However, 

the relationship between bank capital and asset return (ROA) in Kosovo has not been 

studied extensively. Shabani et al. (2019) used an empirical model to examine whether 

capital sufficiency affects Kosovo banks' profitability.  

Luong and Nguyen (2021) predicted the optimal Capital Adequacy Ratio for 26 

Vietnamese commercial banks between 2016 and 2020. They used a two-stage DEA 

methodology for their study. They observed that 98 percent of the sample banks have 

CARs that exceed the optimal Basel II threshold of 8%, and 88 percent of all banks have 

CARs that exceed the optimal Basel II threshold of 10.5%. (as stipulated by Basel III). 

Their study observed that the optimal CAR for state-owned banks is 26%, whereas only 

19% for other joint-stock banks in Vietnam. This represented a substantial difference for 

banks in different operational categories. Commercial banks in Vietnam should achieve 

optimal CAR and adhere to the new Basel III requirements to get closer to the efficient 
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frontier. This was to ensure that the State Bank of Vietnam continues to meet its objectives. 

To maximize profits and efficiency, comply with rules and regulations, and advance 

globalization, Luong and Nguyen (2021) also recommended in their study that Vietnamese 

commercial banks should adopt the most recent CARs that meet the minimum capital 

requirements established by Basel II and Basel III. Central bank supervision aimed to 

safeguard the funds of depositors and the financial system from the consequences of a 

bank's failure in the economy. Fonseca and González (2010), in their study for cross-

country analysis, indicated that minimum capital requirements safeguarded banks against 

the possibility of incurring losses due to economic downturns or adverse financial 

conditions in a country. They further hold that reserve requirements were necessary to 

protect depositary financial institutions from all risks. Their study also observed that CAR 

had replaced reserve requirements because it achieved the same objective as reserve 

requirements and provided banks with explicit guidance on managing risks. CAR was used 

all over the world, and its significance had surpassed that of the reserve requirement. It was 

anticipated that capital requirements would improve the banking industry's resilience, given 

their role as a tool for maintaining discipline and monitoring banks' risk-taking behavior. 

Banks sometimes reduce their riskier initiatives to improve their CAR ratings. 

Chami and Cosimano (2010) observed in their study that if banks were not required to 

maintain a specific quantity of reserve capital at any given time, they were more likely to 

maintain more reserve capital than was required by the country's regulatory body. They 

concluded that adherence to Basel may have a positive impact on banks.   

According to Dewatripont and Tirole (1994) and Blum (1999), banks with strict capital 

Adequacy Ratio (CAR) were less likely to finance high-risk projects. Their studies also 

focused on the relationship between capital adequacy ratio and their impact on reducing 
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banks‘ exposure to the risk of different banking activities. Moreover, studies observed that 

regular communication guidance by regulatory authorities has an essential influence on 

banks for taking excessive risky investments (Dewatripont, 1994, Furlong and Keeley, 

1989).  This was because unregulated banks are more willing to embrace riskier assets to 

achieve their wealth maximization objectives. Koehn and Santomero (1980) and 

Santomero (1988) focused on the regulation of bank capital and portfolio risk as well as the 

risk in banking and capital regulations. Their studies documented that different capital 

adequacy ratios depend on the risk preferences of individual banks. 

Luong and Nguyen (2021) showed that risk-averse banks were less likely to deploy capital 

to high-risk initiatives in pursuit of maximizing value, whereas risk-neutral or risk-seeking 

banks were more likely to do so. Since this was the case, determining whether or not a 

higher CAR would result in safer or riskier investment decisions made by banks took time. 

As a consequence of the issues mentioned above, CAR would have a wide variety of 

effects on financial institutions. Banks with a high CAR would be unable to retain as many 

deposits as banks with a lower CAR. These consequences diminished their capacity to 

generate profit from lending activities. Iloska (2014) analyzed the bank profitability in 

Macedonia and suggested that the minimum capital ratio could substantially impact the 

overall performance of banks because interest on loans is a significant contributor to banks' 

net income.  

Dao and Nguyen (2020) observed that commercial banks in Vietnam set aside sufficient 

funds for unforeseen expenses and invested those funds responsibly in profitable ventures. 

Irawati et al. (2019) analyzed the financial performance of the Indonesian banking industry, 

focusing on corporate governance, capital adequacy, and non-performing loans. This study 

observed that the compliance of Basel II enhanced bank performance by reducing the 
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proportion of non-performing and defaulted loans in Indonesia. In another study, Hung and 

Ngoc (2020) analyzed the different factors influencing the capital adequacy ratio for 

Vietnamese commercial banks and held that the new law regarding capital adequacy would 

improve bank governance, aid commercial banks in reducing bad loans, and increase bank 

performance.  

Using CAR to assess the effectiveness and efficiency of banks' daily operations made Dao 

and Nguyen's (2020) study potentially relevant to the Vietnamese banking sector. Research 

on the factors influencing the relationships between CAR and bank operational efficiency 

was carried out by Dao and Nguyen (2020). As per their study's findings, banks need to 

closely monitor the pertinent factors to ensure that their CAR remains adequate and that 

they aim to achieve optimal performance. In his research on Vietnamese banks, Nguyen 

(2020) examined the impact of sufficient bank capital on bank profitability within the 

framework of Basel II. According to his research, non-performing loans had a detrimental 

effect on bank profitability, but the CAR had a beneficial effect. The results of Nguyen 

(2020) defied the findings of earlier research, which indicated that CAR positively 

impacted bank profitability. Batten and Vo (2016) analyzed the bank’s risk shifting and 

diversification in emerging markets. They concluded that the capital adequacy ratio of 

commercial banks was crucial for the upliftment of their prosperity in emerging markets. 

In another study, Trang and Do (2019) of Vietnamese banks suggested that commercial 

banks should meet the essential CAR criteria to increase bank profitability and retain their 

competitive position in the international financial markets. Nguyen et al. (2021) conducted 

their research from 2010 to 2015. Their research aimed to address the gap in knowledge by 

determining the most critical CAR for commercial banks between 2016 and 2020. The 
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profitability, accessibility of cash, and asset quality of a financial institution were all 

factors to consider. 

Elsas and Krahnen (1998) observed that the ratio of a bank's available capital to its credit 

performance was inversely related to German banks, and the levels of capital had a 

negative influence on banks' profits. Klomp and de Haan (2010) analyzed the Central 

Bank’s independence from the EU banks. They documented a negative correlation between 

adequate bank capital and the profitability of EU banks. This study also concluded that 

banks with excellent capital adequacy ratios have lower profit margins.  

Christopoulos and Tsionas (2004) found no association between Greek banks' profitability 

and capital adequacy. They further documented that a bank's adequate level of capital and 

its performance were closely related and dependent on several factors, including the 

regulatory framework, the financial environment, and the different analytical methods used 

to evaluate the bank's performance. The empirical findings on capital adequacy and bank 

performance were inconsistent because some studies indicated a positive correlation, others 

had a negative correlation, and others found no correlation.  

2.4 Miscellaneous Performance 

According to Mujeri and Younus (2009), interest rate spreads (IRS) were influenced by 

non-interest revenue, estimated as a portion of total bank investments. Similarly, the 

market share of bank deposits, National Saving  Directorate(NSD) certification interest 

rates, statutory reserve requirements, etc., influenced the IRS. Moreover, operating costs 

and classified loans of state-owned banks significantly affect the IRS. In contrast, operating 

costs, price hikes, statutory reserve provisions, market share of deposits, and taxes are 

crucial variables for private commercial banks. On the other hand,  non-interest income, 

price hikes, and taxes were important for foreign banks in Bangladesh. According to Khan 
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(2009), banks were evaluated using the same loss and profit metrics as other businesses. 

The bank's success was measured by the additional profit its shareholders received. Banks 

could succeed if pertinent risks were appropriately managed. 

Van Horne and Wachowicz (2005) hold that to evaluate a bank's financial situation and 

performance, financial analysts must evaluate various economic conditions. It is observed 

that several studies have been done on both the issue of asset quality and the performance 

of international and domestic banks. Research from various sources conclusively 

established that the quality of a bank's assets was a primary factor in the institution's 

profitability, credit risk, and overall financial performance. For instance, Berger and 

DeYoung (1997) demonstrated that, on average, banks with higher asset quality are more 

successful and have a lower credit risk than banks with lower asset quality. In a similar 

study, Demirguc-Kunt and Huizinga (1999) observed that the quality of a bank's assets was 

a significant determinant of the bank's performance in both developed and developing 

nations. 

Many researchers have shown that the quality of a bank's assets considerably influences 

various characteristics of a bank's performance, including profitability, credit risk, 

liquidity, and adequate capitalization. Haq et al. (2020) observed that banks with better 

asset quality often had lower levels of non-performing loans (NPLs) and greater levels of 

liquid assets. Akhigbe and  Colleagues (2004) found that banks with greater asset quality 

often have higher capital adequacy levels. These banks were better equipped to absorb 

credit losses and efficiently fulfill regulatory capital requirements. 

According to Edward Bace (2016), there was an inverse relationship between profitability 

(ROA) and the ratio of liquid assets to deposits (LADR) for the 13,000 largest deposit-

taking institutions in the world. This study observed that profitability was negatively 
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correlated with the ratio of liquid assets to deposits. This added credibility to the notion 

that maintaining a surplus of liquid assets has a negligible effect on profitability. However, 

the ratio of non-performing loans to total loans had a far more significant influence on 

profitability. To be more precise, this provided validity to the notion that the proportion of 

troubled debt relative to the total quantity of loans was a significantly more crucial issue. 

These preliminary results might affect the bank's management's strategies regarding the 

capital structure, asset quality, and liquidity measures. Much research and investigation has 

been done into the factors influencing bank profits. Liquidity was frequently mentioned as 

essential when discussing asset and liability management. Because the global financial 

crisis of 2008 made it abundantly evident how vital liquidity was to banks' continued 

existence and growth.  

Sundaresan and Wang (2014) in their study observed that for banks to maximize their 

profitability, they pursued the optimal ratio of deposits to debt financing. In another study, 

Smirlock (1985) found that financial institutions benefited from adopting demand deposits 

because these deposits represented a cheaper source of capital. In this study, both the ratio 

of net pre-tax profit to total capital and the ratio of net pre-tax profit to total assets served 

as proxies for the dependent variable. Molyneux and Thornton (1992) conducted an 

empirical study to determine bank profitability in European banks. They found different 

vital variables for determining bank profitability for European sample banks. Stienherr and 

Huveneers (1994) examined the prosperous banking sectors of the United States, the 

United Kingdom, Western Europe, and Japan through research. They found that high 

financial success was positively correlated with relatively modest overhead expenses. 

Berger (2003), in his study, contended that the relationship between financial success and 

overhead expenses could be either positive or negative, depending on the components of 
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the balance sheet. This significantly impacted the quantity of profit the business could 

generate. This study aimed to examine the relationship between asset quality, capital 

adequacy, and liquidity level because these factors affect bank profitability. Silaban (2017) 

analyzed the bank's capital adequacy ratio (CAR), net interest margin (NIM), and non-

performing loans (NPL) using financial information from the Indonesian Stock Exchange 

(ISE). The population of this research consisted of the 40 public and private banks in 

Indonesia that trade on the ISE. According to the study's findings, the capital adequacy 

ratio had no significant effect on the profitability of Indonesian banks. Moreover, the 

variations in Capital Adequacy Ratio (CAR) did not affect the variations in earnings for the 

sample banks. This might be because the principal purpose of the bank's capital was to 

meet the Bank of Indonesia's capital base requirements. This trend increased the likelihood 

that CAR would be used to cover risk, given that banks were becoming less selective in 

their distribution of funds to the real economy. As the bank‘s investment strategies became 

more risk-tolerant, banks were allocating more capital to speculative assets. This study 

holds that a robust net interest margin (NIM) was one of financial institutions' most critical 

success factors. It is argued that profit growth is typically correlated with an increase in the 

NIM ratio, and the net interest margin (NIM) is crucial to the profitability of banks. The 

negative effects of non-performing loans had a direct impact on the profitability of a bank. 

Different research indicated that sufficient cash was associated with effective banking 

business operations (Berger, 1995; Naceur and Omran, 2011). Berger (1995) found a 

statistically significant and positively correlated relationship between capital invested and 

financial returns. According to Altunbas et al. (2007), European banks' capital levels 

seemed to be higher. In their study, Goddard and Molyneux (2010) demonstrated a 

negative correlation between a company's profitability and capital ratio. On the other hand, 



41 
 

there was a considerable association between operational performance and the market 

structure. One of the most significant indicators of competition at the industry level was the 

industry's market structure.  

According to Vaidyanathan (2013), a better and more effective system for managing credit 

risk could result in timely risk assessment, an appropriate organizational structure, and an 

efficient credit monitoring system. Over the last several years, many researchers have 

looked at these topics (Aduda 2011).  Studies by Kolapo et al., 2012 from Sweden 

examined the effects of credit risk management and found a positive relationship between 

it and the profitability of commercial banks. In addition, this study observed that the 

administration of credit risks had minimal effect on banks' profitability. The Capital 

Adequacy Ratio (CAR) and Return on Equity (ROE) were two variables that Sebayang 

(2020) studied to determine whether or not there is a link between these two variables. 

Another objective was to research the effect that Non-Performing Loans (NPLs) had on 

Return on Equity (ROE) at commercial banks in developing nations. A regression analysis 

was performed on the data gathered from all 20 operating financial institutions in the 

research. The findings of the tests showed that the capital adequacy ratio (CAR) improved, 

which indicates that international private banks operating in Indonesia may look forward to 

greater returns on equity (ROE). There was a possibility that an increase in NPLs would 

positively impact and increase ROE. Other researchers concluded that the Capital 

Adequacy Ratio (CAR) impacted private banks' Return on Equity (ROE). 

Yesmin et al. (2021) conducted research on the best-performing banks and the worst-

performing banks in Bangladesh. The state-owned banks had the lowest performance, 

while foreign commercial banks operating outside their home country had the greatest 

performance. Citibank NA and HSBC Bank were the only two financial institutions that 
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could grow their business effectively, while the other financial institutions could not do so. 

The public needed a better perception of specialized banks operating in Bangladesh. They 

provide suggestions for boosting the efficiency and effectiveness of the country‘s banking 

sector. Yesmin et al. (2021) observed that the performance of commercial banks (state-

owned) was the worst, while that of their international competitors was far better. Their 

study also documented that compared to other Bangladeshi financial institutions; the 

operational efficiency of international commercial banks was much higher.  

Rengasamy (2012) analyzed the foreign bank's operational efficiency in India and held that 

a bank's success is proportional to the efficiency with which it utilizes its resources to attain 

its goals. This study asserted that bank performance measurement is the practice of 

employing a set of measures to analyze the health of a financial institution and enhance its 

ability to meet its objectives.  

Rayhan et al. (2011) analyzed the performance of state-owned commercial banks in 

Bangladesh from 2005-2009 using secondary data from bank financial statements. Their 

study revealed that the sample banks are not able to achieve stable growth, net profit, 

earnings per Share (EPS), return on equity(ROE), return on assets (ROA), or net asset 

value (NAV) per share but they are capable of achieving stable growth of deposit, loan, and 

advances, equity. This study also observed that non-performing loans (NPLs) are very high 

for these banks. They also used statistical analysis for this study. The analytical techniques 

include the Square of the correlation coefficient (r2) for all trend equations. The statistical 

analyses revealed that the r2 of selected branches, their employees, bank deposits, and 

assets are more than 0.5. It further reveals that the prospects of the selected indicators of 

state-owned commercial banks (SCBs) are bright. Other indicators of the selected banks, 
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i.e., net profit after tax, earnings per share, non-performing loan (NPLs), and % of 

classified loan to total loan r2, are at most 0.5 for all the sample banks.  

Uddin and Bristy (2014) analyzed the performance of private commercial banks in 

Bangladesh. They used secondary data for their study and used the trend equation and 

square of the correlation coefficient for the selected variables of this study.  This research 

tried to find out the growth of bank branches, the performance of employees, the deposit 

base and its growth, loans and advances and the proportion of classified loans, the net 

income of banks, and the earnings per share (EPS)  of selected private commercial banks 

under this study. This study documented that all of the selected banks are in a position to 

have sustainable growth concerning the expansion of branches, employee performance, 

deposit base, growth in loans and advances, stable position of classified loans, positive 

trend of net income, and earnings per share during the period of 2007-2011 with some 

fluctuation in different ratios.  Finally, the study concluded that positive trends exist for the 

betterment of private commercial banks in Bangladesh.  

Ataur and Jahural (2018) analyzed the impact of corporate governance (CG) practices on 

17 listed commercial bank's performance in Bangladesh. The study considered from 2013 

to 2017 and used pooled ordinary least square (OLS)  regression analysis to find out the 

correlations and regression among independent variables i.e., size of the board, board 

composition, and chief executive officer status, and dependent variables consisting of 

return on asset (ROA), return on equity (ROE) and earnings per share (EPS). This study 

documented a positive significant relationship between corporate governance and bank 

performance in Bangladesh for the banks under consideration.  

Aissia and Ellouz (2021) studied the performance efficiency scores of 94 Tunisian banks 

from 2007 to 2019. They used a stochastic frontier approach. They observed that the 
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sample bank branches presented relatively similar levels of efficiency. Moreover, this study 

documented that the branches with the highest efficiency scores are those of the Northeast 

region. 

Anouze and Bou-Hamad (2019) used the data envelopment analysis (DEA) for bank 

efficiency and performance of commercial banks in MENA countries. They observed wide 

variations in the bank performance of the selected banks for these countries. Their study 

documented that Algerian, Libyan, and Yemen commercial banks outperform other 

countries' banks in MENA countries. On the contrary, the performance of Jordanian and 

Lebanese commercial banks had critical conditions for the study period. 

Alemu and Aweke (2017) assessed six private commercial banks based on their 

performance in Ethiopia from 2007 to 2016, utilizing data from 2007 to 2016 and panel 

data analysis. CAMEL analysis was also used in this study. This study observed that 

different ratios such as capital adequacy ratio, asset quality ratios, Management efficiency, 

Earning ability, and Liquidity were the critical determinants of the profitability of private 

commercial banks in Ethiopia. They suggested that bank managers should pay proper 

attention to the influential variables to improve the profitability of Ethiopian banks.  

Khatik and Nag (2015) analyzed the performance of Indian private and foreign banks from 

2007 to 2012. They used the CAMELS rating to materialize their study's objectives. They 

observed that these two banking streams played essential roles for the household and 

corporate sectors in providing banking services in the desired direction. Moreover, the 

study documented that their role is crucial for the overall financial sectors to accelerate the 

pace of the country's healthy, dynamic, and vibrant economy.  

Rushdi (2009) measured the performance of Bangladeshi commercial banks using the Total 

Factor Productivity (TFP) method.  The study identified that an acceptable assessment of 
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efficiency improvements requires a wide variety of financial, operational, and economic 

indicators to be applied, including Partial Factor Productivity (PFP) and Total Factor 

Productivity (TFP) for commercial banks in Bangladesh. The author observed that 

productivity growth is the top way to attain domestic and international competitiveness and 

financial and related growth. The study argues that approximations of TFP measures will 

deliver degrees of growth in the productive competence of labor and capital. Moreover, 

qualified growth rates suggest whether TFP growth was mainly partial to saving labor or 

capital and other related inputs. 

Rushdi (2009) modified the CAMEL method in favor of a partial and total factor 

productivity approach to evaluate Bangladeshi banks' performance. This was done to 

account for several factors. The CAMELS framework was used in the majority of writers' 

assessments of bank performance (Moudud-Ul-Huq, 2017; Ahsan, 2016). The DEA 

method was favored over other competing strategies due to its numerous benefits. These 

advantages included its adaptability to various inputs and outputs and the fact that the user 

was not required to make any assumptions about the nature of the production function. 

To apply this method to the efficiency of banks, Kumar and Gulati (2010) gathered data 

from 2006 to 2007. This data was acquired in India. Using the same technique, Abbas et al. 

(2016) examined the effectiveness of a selection of conventional banks operating in 

Pakistan between 2004 and 2009. Hoque and Rayhan (2013) used the DEA approach in 

their performance analysis of 21 banks located in Bangladesh. Between 2007 and 2016, 

Chaity and Alam (2021) analyzed listed private banks in Bangladesh using both parametric 

and non-parametric DEA models. Numerous studies have evaluated the effectiveness and 

efficiency of the banking industry in Bangladesh, but these studies only examined a minor 

portion of the sector as a whole. For the four primary categories of institutions, available 
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research was minimal. (state-owned, privately-owned, specialized, and foreign 

commercial). A Canadian bank used DEA to evaluate the efficiency of its commercial 

banking locations and then communicated the findings to its clientele.  

Ariful et al. (2014) compared the performance of the four distinct types of banks in 

Bangladesh to that of banks in other countries. The CAMEL ratio served as the quantitative 

evaluation standard. CAMEL ratios indicate whether risk-based funds, capital, expense 

ratio, return on assets (ROA), net interest income (NII), liquid assets, excess liquidity, the 

non-performing loan position, debt writing, return on equity (ROE), etc., were sufficient. 

Based on selected CAMEL ratios, this study analyzed the time series performance of four 

distinct categories of banks. Ariful et al. (2014) found that DFIs were riskier than the other 

three categories of Bangladesh's four classes of banks. Excessively high CRAR, NPL to 

total loan ratios, EIR, provision maintenance ratios, and low ROA, ROE, and liquidity 

ratios in DFIs substantially negatively impacted the overall performance of Bangladesh's 

banking sector. While SCBs also demonstrated an upward trend in performance, FCBs and 

PCBs exhibited all the good signs of well-functioning. 

According to Pandey (2005), the easiest way to evaluate a company's performance was by 

comparing its current and historical ratios. It indicated whether the company's financial 

condition had improved, deteriorated, or remained unchanged and showed the direction of 

change. According to Chowdhury and Ahmed's (2009) research, most selected banks could 

maintain consistent growth in their branch network, employee base, deposits, advances, 

loan net income, and earnings per share from 2002 to 2006. It was indicated that the future 

of Bangladesh's private banks was extremely bright. 

According to Chowdhury (2002), Bangladesh's banking industry was diversified, including 

nationalized foreign institutions and private banks. There have been numerous attempts to 
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clarify these banks' performance. Understanding a bank's financial performance requires 

understanding the profitability rate and the correlation between factors such as bank risk, 

bank size, and market size. According to a study by Chowdhury and Islam (2007), NCBs' 

(Nationalized Commercial Banks) loans, deposits, and advances were less sensitive to 

changes in interest rates than those of Specialized Banks (SBs). Therefore, SBs should 

refrain from following NCBs and dramatically changing lending or deposits. If NCBs 

changed their borrowing costs, it would have less impact on their deposits, loans, and 

advances than on CBs. Furthermore, compared to SB deposits, NCB deposits were more 

volatile and had a higher volume. 

According to Siddique and Islam (2001), Bangladesh's banks function effectively and 

contribute positively to the economy. Between 1980 and 1995, all Bangladeshi banks' total 

earnings or profitability was 0.09%, equating to a gain of Tk. 0.09 for every Tk. 100 in 

assets in each profit division. The banking industry contributed to the national economy 

and the organizations. Despite the significant economic expansion in the banking industry, 

not all categories of banks performed exceptionally well. 
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2.5 Tabular Analysis of Literature Review 

Table-2.5.1 

Literature Review on Asset Quality  
 

Author 

(Year) 

Data and Methodology 

 

Findings 

Sanathanee 

(2020) 

This research employed panel fixed effect 

regression based on secondary data for the 

years from 2008 to 2016 taken from annual 

reports of nine Sri Lankan commercial banks. 

 

Asset quality had a 

relatively significant 

effect on the profitability 

of the bank. 

Ombaba 

(2013) 

The article examined the reasons behind 

Kenya's high NPL rates. The study covered ten 

years data of from all commercial banks in 

Kenya. 

For economic growth and 

resilience over financial 

crises, banking stability is 

a precondition. 

Yin et al. 

(2018) 

This study examines the technological 

effectiveness of banks between 1999 and 2010. 

The dataset covered national-level data on the 

Asian economy. 

One of the primary 

factors contributing to the 

early 1990s Asian 

Financial Crisis was 

banks' ignorance about 

the quality of their loans. 

Adhikary 

(2006) 

In this paper, the size of nonperforming loans 

since 1990 was studied. Non-performing loan 

data from 1990 to 2005 was considered. 

Bangladesh's overall 

credit quality was being 

negatively impacted by 

alarmingly high NPL 

levels in both Commercial 

Banks and Development 

Institutions (DFIs). 

Eze & 

Ogbulu 

(2016) 

This study applied the Granger causality and 

ECM techniques along with the IRF and VDC 

approaches. The CBN Statistical Bulletin and 

the NDIC's Annual Reports and Accounts for 

the years 1989 to 2013 served as the study's 

key data sources. 

 

The banking sector had 

high levels of credit risk 

and an increased rate of 

bad loans. 

Streeter 

(2000) 

The researcher used primary data. The 

researcher sent questionnaires to the American 

Bankers Association Board, which was made 

up of one-third of the bank executives from all 

U.S. banks.  

Quality asset management 

was a common concern 

for bankers. 

Berger and 

De Yong 

(1997) 

In order to evaluate hypotheses on the 

associations between loan quality and bank 

capital, researchers used Granger-causality 

approaches. Data from commercial banks in the 

United States during 1985 and 1994 were used 

in this study. 

Asset quality has a 

significant impact on a 

bank's ranking. 

Achou and 

Tenguh 

(2008) 

Regression analysis was applied to understand 

how banks manage credit risk. The researchers 

examined the Qatar Central Bank's financial 

statistics from the years 2001 to 2005. 

NPAs (Nonperforming 

Assets) and bank income 

were inversely connected. 

Kosmidou 

(2008) 

ROA (Return on Assets), and the ratio of loan 

loss reserve to gross loans were used as proxies 

for profitability and asset quality. The dataset 

covered Indonesian commercial banks‘ data 

Asset quality had a 

favorable and significant 

impact on credit risk in 

both conventional and 
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from 1990 to 2002.  Islamic banks. 

Trad et al. 

(2017) 

To demonstrate the soundness of Islamic 

banking, the researcher used profitability as 

determined by ROA and ROE. The risk was 

measured by IMLGL and EQL. 78 Islamic 

bank‘s [in 12 countries] performance was 

evaluated were examined Over the years 2004 

to 2013, 

There was no clear 

correlation between 

capital and asset quality. 

Pamungkas 

(2022) 

Panel data regression technique (quantitative 

approach) was used in this study. Data came 

from the yearly financial reports of both state-

owned and privately owned commercial banks 

in Indonesia from 2015 to 2019. 

The capital requirements 

of banks were aimed to 

ensure that all banks have 

sufficient funds/capital. 

Wasiuzzam

an and 

Tarmizi, 

2010 

The effect of bank features on the profitability 

of Islamic banks was examined using the OLS 

method. Data was gathered from 16 Islamic 

banks.  

Bad asset quality hurts 

profitability. 

Kosmidou 

et al. 

(2005) 

This study examined the effects of 

macroeconomic factors, financial market 

framework, and bank-specific features on the 

earnings of UK-owned commercial banks. 

The data was collected from 1995 to 2002. 

The capital of a bank held 

a favorable and 

considerable effect in the 

case of profitability of 

banks in the UK. 

Fayed, 

2013 

In order to assess profitability, liquidity, and 

credit risk, seven financial parameters were 

used. Between 2008 and 2010, data from three 

Islamic banks and six mainstream banks was 

used. 

The incapability of the 

borrowers to repay loans 

resulted in credit risk 

Lucky and 

Andrew 

(2015) 

Multiple regressions, Granger Causality Test, 

co-integration, and Ordinary Least Square 

elements of the Augmented Dickey-Fuller Test 

were used. Data from 15 listed commercial 

banks in Nigeria was used. 

There was a positive link 

between the ratios of non-

performing or bad loans 

to total loans and total 

client deposits. 

Babihuga 

(2007) 

A sparse measurement model was used to 

calculate the proportion of non-performing/bad 

loans. Several macroeconomic indicators and 

financial soundness indices for 96 nations were 

used in the study.  

The worsening in the 

credit quality of 

companies and the related 

decline in the value of 

collateral were the 

primary mechanisms of a 

macroeconomic surprise 

or shock to a bank's 

portfolio. 

Bercoff et 

al (2002) 

The Argentinean banking system's vulnerability 

between 1993 and 1996 was studied. 

Factors including 

operational costs, credit 

growth, exposure to peso-

denominated loans, 

foreign interest rates, etc. 

hurt non-performing 

loans. 

Berger and 

Young 

(1995) 

The researcher examined four hypotheses about 

the connections between loan quality, cost-

effectiveness, and bank capital using Granger-

causality approaches. Data from American 

commercial banks between 1985 and 1994 was 

used. 

The weak operational 

competencies of a 

management team made it 

challenging to properly 

carry out its monitoring of 

the borrower. 

Rajaraman 

and 

Vasishtha 

Panel regression was carried out in the paper. 

Data from the commercial banks' non-

performing loans for five years was used. 

They found a strong 

relationship between the 

problems of inefficiency 
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(2002) and the non-performing 

loans of public banks. 

Kargi 

(2011) 

To determine the cause-and-effect association, 

the panel regression model was used. 

Throughout an interval of 17 years, from 2000 

to 2016, financial information was collected 

from three Pakistani banks listed on the 

Karachi Stock Exchange (KSE). 

He found a noteworthy 

association in the case of 

credit risk management 

and bank performance. 

Yixin Hou 

and David 

(2005) 

The researchers sought to identify linkages 

between non-performing loans and bank 

lending practices using the regression analysis 

method. The bank information was gathered 

from the BankScope Database, which included 

detailed bank statistics from 1998 to 2005. 

They found that non-

performing loans 

negatively affect banks' 

lending choices in a non-

linear way. 

Yang Li 

and Jin-Li 

Hu (2004) 

The researcher employed panel data from 40 

Taiwanese banks between 1996 and 1999. 

The growth in bad/non-

performing loans was due 

to private shareholding. 

Hosna et al. 

(2009) 

The empirical analysis was performed using a 

regression model. The data was obtained from 

sample annual statements (2000–2008) and 

capital adequacy and risk supervision reports 

(2007–2008) of banks. 

Increased capital 

requirements increase the 

profitability of banks. 

Muhamma

d et al. 

(2012) 

The study used panel regression analysis. The 

data was obtained between 2010 and 2017 from 

24 Pakistani banks. 

Credit risk management 

had a significant impact 

on the profitability of 

banks. 

Onaolapo 

(2012) 

A panel unit root test was performed to 

examine the long-term effect. The majority of 

the secondary data covered six years before and 

during the Nigerian banking sector's merger 

program. 

The correlation between 

bank performance and 

deposit exposure was not 

causal. 

Abata 

(2014) 

Pearson correlation and regression tool was 

used to evaluate the data. Secondary data 

drawn from the annual reports of the banking 

sector during fifteen years (1999 – 2013) was 

used. 

Some ratios were chosen 

as a measurement of the 

performance and quality 

of the bank's assets. 

Poudel 

(2012) 

The research used a case study methodology 

and combined quantitative and qualitative 

methods. Time series data spanning from 2001 

to 2011 was employed. 

Credit risk management 

was an extremely 

important factor to 

consider when attempting 

to anticipate the financial 

consequences of financial 

institutions. 

Vighneswa

ra (2015) 

In this research, panel data analysis was used to 

investigate the factors that affect bank asset 

profitability and quality. Panel data during the 

years 1997-2009 was used.  

There was no direct 

relationship between asset 

size and profitability 

Khalid and 

Amzad(201

2) 

Regression models were used on Indian 

banking industry data covering years from 

2006 to 2011.  

 

If banks had a stronger 

operational performance, 

they would devote less 

time to non-value-added 

tasks such as dealing with 

bad loans. 

Abbas. 

Iqbal and 

Aziz 

(2016) 

Two-stage least squares were employed. Data 

from developed economies in Asia between 

2011 and 2017 were taken into consideration. 

A rise in economic 

growth significantly 

enhanced asset quality by 

lowering the probability 
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of credit risk and 

increasing the ability to 

repay loans. 

Kim and 

Santomero 

(1988) 

This article explored the function of bank 

capital regulation in risk management using the 

mean-variance model. 

Higher ROA and ROE 

were correlated with 

higher capital adequacy 

ratios in the United States 

banking industry. 

Naceur and 

Goaied 

(2001) 

This study delved into the factors that affected 

the performance of Tunisian banks between 

1980 and 1995. 

The degree of 

capitalization of a 

Tunisian bank is inversely 

linked to its level of 

profitability. 

 

Table-2.5.2 

Literature Review on Bank Performance  

 
Author (Year) Data & Methodology  Findings 

Muhmad and 

Hashim (2015) 

The researcher analyzed the CAMEL of 

local and international banks in Malaysia 

between 2008 and 2012. 

Liquidity, asset quality, 

income quality, and 

capital sufficiency all 

exhibited a significant 

impact on the 

performance of 

Malaysian banks. 

Dang(2011) The study was carried out using American 

International Assurance Vietnam (AIA) as a 

case study. 

The CAMEL method 

was an efficient 

instrument for assessing 

bank security and 

lowering the likelihood 

of a bank failing. 

 

Jaffar and 

Manarvi (2011) 

The study analyzed CAMEL assessment 

standard criteria to compare the performance 

of Islamic and conventional banks operating 

in Pakistan from 2005 to 2009. To test and 

evaluate performance, a sample of 5 Islamic 

banks and 5 conventional banks were 

chosen. 

The CAMEL grading 

system was the most 

innovative tool 

currently available for 

assessing the 

performance of 

financial institutions. 

Ilhomovich 

(2009) 

This study used multiple regression analysis 

to understand the performance drivers. From 

2004 to 2008, the researchers examined the 

performance of domestic and foreign 

banks in Malaysia. 

The CAMEL 

framework was the 

most effective way to 

measure a bank's 

financial health. 

Freahat (2009) The financial performance of Jordanian 

banks was examined by a group of thirteen 

banks in the study. 

 

CAMEL ratios affected 

the institutions' levels 

of profitability. 

Al Mamun 

(2013)  

Various capital adequacy ratios were used to 

assess the bank's efficiency. Data from 

Prime Bank Bangladesh were examined 

from 2008 to 2012. 

Despite having 

relatively high debt-to-

equity ratios, Prime 

banks' capital levels 

were significantly 

greater than the 

minimum requirement. 
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Eyup et al (2017) The employed panel regression analysis. The 

dataset included 1809 observations of 

Turkish Banks. The time frame for the study 

was the first quarter of 2005 to the third 

quarter of 2016. 

There was a significant 

inverse relationship 

between non-

performing loans and 

the ratio of ROA/ROE 

variable. 

Klein (2013) The panel VAR approach was used by the 

researcher to assess the strength and 

persistence of the effects. In this study, non-

performing loans, or NPLs, in Eastern, and 

Southern Europe from 1998 to 2011 were 

examined. 

Nonperforming loans 

would have an impact 

on the profitability of 

banks 

Eze & Ogbulu 

(2016) 

The researchers used the ECM and Granger 

causality techniques to examine the effects 

of credit risk management. The CBN 

Statistical Bulletin and the NDIC's Annual 

Reports and Accounts for the years 1989 to 

2013 served as the study's data sources. 

Both domestic and 

international agencies 

have implemented 

legislation to assess 

asset quality. 

Muniappan 

(2002) 

The scheduled commercial banks' (SCBs') 

procedures and rules for managing NPAs are 

evaluated and reviewed. 

Nonperforming loans 

had a detrimental effect 

on bank capital 

adequacy and 

profitability. 

Bhattarai (2016) To ascertain the association between the 

management of credit risks and financial 

market indicators, the study used descriptive 

statistics. Both the yearly statements of the 

sample banks and the regulatory publications 

of the Iraqi Stock Exchange for the years 

(2007–2016) constituted the research 

database.  

Non-performing debts 

not only resulted in a 

lack of interest income 

but also had an impact 

on future cash flows. 

Saqib et al. 

(2017)  

TensorFlow-based neural network was used 

to project the likelihood of loan application 

default. The study was based on 25 banks‘ 

data with 225 observations from 2006 to 

2014. 

Nonperforming assets 

were highly influenced 

by credit-to-deposit 

ratio, bank lending, cost 

of funds, bank assets, 

and exchange rate. 

Roman and Bilan 

(2015) 

The researcher assessed the impact of 

several macroeconomic factors on the rate of 

non-performing loans. Data is collected from 

28 member nations of the EU covering 2000 

to 2013. 

High GDP growth 

could improve debtors' 

ability to service their 

loans. 

Makri et al., 

2014 

The researcher identified specific variables 

that affect the nonperforming loans of 

CEMAC banks using an ordinary least 

squares (OLS) approach. Data was collected 

from six CEMAC nations covering from 

2004 to 2017.  

Inflation and NPAs are 

unrelated. 

Thagunna and 

Poudel (2013) 

This study employed Data Envelopment 

Analysis (DEA) to measure the effectiveness 

and performance of banks. This study 

covered Nepalese banks for five years [2007 

to 2011].  

Banks were reluctant to 

make long-term loans 

during periods of high 

inflation. 

Gezu (2014) The contributing factors of NPLs were 

investigated using the fixed effect model. 12 

years of secondary data was used from the 

CSA and NBE databases.  

They found no 

significant correlation 

between inflation and 

NPAs. 
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Prasanna et al. 

(2014) 

Using panel data modeling, factors affecting 

NPAs across 31 banks over 12 years [2000 

to 2012] were examined. 

Lower nonperforming 

assets were associated 

with increased savings 

growth. 

 

Abid et al. 

(2014) 

The researchers tried to investigate the 

factors that contribute to household non-

performing loans (NPLs) using dynamic 

panel data approaches. Data was collected 

from sixteen Tunisian banks from 2003 to 

2012. 

Bank assets had a 

positive effect on 

NPAs. 

Ahmad and 

Bashir (2013) 

Panel regression analysis, cross-country 

regressions, and co-integration analysis, 

analysis were the techniques utilized in the 

study to examine the empirical link between 

NPLs and bank-specific characteristics. 

This study examined the viability of 10 

bank-specific hypotheses using panel data 

collected over 6 years (2006–2011) from 30 

banks. 

They discovered a 

considerable favorable 

influence of ROA on 

the level of NPAs. 

Louzis et al 

(2012) 

This study examined the factors that 

contribute to the existence of NPLs in the 

Greek banking sector using dynamic panel 

data methodologies. 

The data set included a balanced panel for 

the nine biggest Greek banks from 2003 to 

2009. 

The loan growth rate 

had little impact on the 

causes of 

nonperforming assets 

(NPAs). 

Ongore and Kusa 

(2013) 

To determine the impact of ownership 

structure on banks' performance, the 

researchers used a multiple regression 

approach along with generalized least 

squares. This study's secondary data came 

from reports of accounts for all commercial 

banks in Kenya during the 10 years between 

2001 and 2010. 

CAR might have a 

substantial, positive 

effect on profitability. 

Islam and 

Nishiyama 

(2016) 

This research examined the factors that 

affect profitability in banks from a bank-

specific and economic perspective using the 

GMM estimator. Data from 259 banks in 

Bangladesh, India, Nepal, and Pakistan 

during the years 1997 to 2012 were used. 

 

Profitability and cost of 

capital had little 

association. 

Gyamerah and 

Amoah (2015) 

Regression analysis was used in the study in 

an effort to examine the link between 

profitability and a number of bank-specific 

traits. During 1999 and 2010, the study was 

conducted in Ghana-based international and 

national banks. 

Nonperforming assets 

have a detrimental 

effect on a bank's 

profitability because 

they not only stop 

generating interest but 

also cause provisioning 

against them. 

Paradi and 

Schaffnit (2004) 

Data envelopment analysis was used on a 

large Canadian bank‘s data.  

Getting useful 

performance evaluation 

reports was 

undoubtedly a crucial 

step. 
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Table-2.5.3 

Literature Review on Capital Adequacy  

 
Author 

(Year) 

Methodology and Data  Findings 

Al-Tamimi 

and Al 

Mazrooei 

(2013) 

Regression analysis was used to determine 

which factors had the largest impact on the 

capital adequacy ratio. Data was collected 

from Jordan-based commercial banks listed in 

the Amman Stock Exchange for an eight-year 

time frame.   

Even though there was a 

positive correlation 

between the capital 

adequacy of commercial 

banks and revenue growth 

rate, they had a significant 

impact on the dependent 

variable and internal 

changes. 

Makhamreh 

(2000) 

Makhamreh (2000) included four indicators of 

bank financing performance as dependent 

variables to identify the factors that affected 

the performance of Jordanian banks.  Data was 

collected from Jordanian commercial banks 

over 34 years [ 1966 - 1989].  

The organizational and 

leadership performance of 

Jordanian banks were 

shown to be the best 

determinants of their 

success. 

Khrawish 

et al. 

(2011) 

The impact of e-banking services on profit was 

examined using regression analysis. Data was 

collected from Jordanian commercial banks 

over a specific period (1992 – 2002). 

There was a strong positive 

relationship between 

banking security and ROE 

and ROI. 

Al-Zoubi et 

al. (2013) 

The study included three different statistical 

approaches, including centralized least 

squares, fixed effects, and random effects. The 

dataset covered Jordanian banks over 14 years 

(1990 – 2003).  

The correlation between 

banks' risk levels and their 

capital levels provided a 

strong argument in favor of 

increasing the capital base 

of banks. 

Berrospide 

et al. 

(2016) 

A fixed-effects statistical approach was used to 

evaluate how the macroeconomic environment 

influences the performance and value of 

businesses. 

There was no correlation 

between the 

macroeconomic 

environment and the book 

value of the bank. 
Barakat 

(2009) 
The researcher examined how well Jordanian banks 

adhered to Basel Committee regulations. The 

dataset covered data from more than 40 Jordanian 

bank employees. 

Despite the fact that all 

Jordanian banks were declared 

to be in conformity with Basel 

II standards, it was discovered 

that the execution of these 

principles varied significantly 

between domestic and 

international banks. 

Shabani et 

al. (2019) 

Panel regression models were used based on 

Kosovo-based banks' ten years of data [2008 to 

2017].  

Having sufficient capital 

had a positive effect and a 

substantial correlation with 

asset returns. 

Abreu and 

Mendes 

(2002) 

This study looked at the factors that affected 

banks' interest margins and profitability in 

certain European nations [including Spain, 

France, Portugal, Germany, etc.] over the past 

ten years [1986-1999].  

Banks had a positive effect 

on capital adequacy ratios. 

Haslem 

(1969) 

In this study, aggregative profit forecasting 

formulas for commercial banks were 

developed. Data was collected from balance 

sheets and income statements of all US Federal 

Reserve member institutions. 

The ratios of adequate 

capital, the cost of interest, 

the scale of the bank, and 

the loan amount all had a 

significant impact on 

profitability. 
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Chapter-3 

Banking System in Bangladesh 
 

The banking sector of Bangladesh exemplifies the country's unwavering pursuit of 

financial excellence. This summary sheds light on the fascinating story of banking 

performance in this bright country. The primary objective of the Bangladesh Bank (BB) 

was to preserve the nation's economic health. Bangladesh Bank (BB) has devised a 

comprehensive plan to maintain resilience to ensure that the economy will continue to 

expand while remaining stable throughout the different fiscal years. As part of this strategy, 

Bangladesh Bank implemented measures to ensure monetary stability, strengthen the 

banking sector, broaden access to banking services, boost exports, and boost cyber 

security. Bangladesh Bank monitored the economy closely and adjusted its policies as 

necessary over time. The Bank of Bangladesh (BB) forecasted that Bangladesh's economy 

would continue to flourish and remain stable if these policies were maintained.  

3.1 History of Bangladesh’s Banking Sector  

The history of Bangladesh‘s Banking Sector can be traced back to the British colonial 

period. The first bank in the region was the Bengal Bank,  established in 1784. However, a 

new dimension in the banking sector began to develop in the 1940s and 1950s, when 

several commercial banks, such as the National Bank of Pakistan and Standard Bank, 

opened branches in the region (Siddikee et al., 2013). After the partition of India in 1947, 

East Pakistan (now Bangladesh) became part of Pakistan, and West Pakistani banks 

initially dominated the banking sector. In 1971, Bangladesh gained independence from 

Pakistan, and the government nationalized all commercial banks operating in the country. 
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This led to the creation of six state-owned banks, including Sonali Bank, Agrani Bank,  

Janata Bank, Rupali Bank, Pubali Bank, and Uttara Bank, which still operate today. 

In the 1980s and 1990s, the government of Bangladesh began to liberalize the banking 

sector, allowing private banks to operate in the country. The first private bank, Arab 

Bangladesh Bank Limited, was established in 1983, and since then, the number of private 

banks in Bangladesh has grown significantly. 

Bangladeshis have access to a diverse selection of banking alternatives, which can be 

divided into two categories: domestic institutions and international organizations. In recent 

years, this sector's significance to the overall expansion of the nation's economy has only 

continued to grow. Figure 3.1 shows the different types of banks operating in Bangladesh. 

Figure -3.1 

Types of Banks in Bangladesh 

 

Source: Bangladesh Bank Website, 2022 
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3.2 An Overview of the Banking Industry in Bangladesh  

Banks are depository financial institutions that collect deposits from the surplus unit as a 

form of deposit through different deposit accounts, channel these funds to the deficit unit as a 

form of loan, and allow credit instruments. As a result, both units have benefited since 

Bangladesh gained its independence in 1971, and the banking industry has witnessed 

substantial growth. Bangladesh has a robust financial infrastructure that is essential to 

developing the nation's economy. The industry has experienced remarkable growth 

throughout the last few decades, and the government has implemented several laws and 

initiatives to encourage this growth. With the inclusion of six national commercial lending 

institutions, three government-owned specialized banks, and nine banks from abroad after 

the country's independence, the banking industry in Bangladesh got off to a good start. 

Moreover, the banking sector experienced tremendous expansion after private banks began 

operating in the 1980s. Bangladesh's banking institutions consist of commercial banks, 

specialized banks, overseas banks, and other financial institutions. Bangladesh primarily 

has two types of banks, as shown in Figure-3.2. 

 Scheduled banks 

 Non-scheduled banks 

Figure-3.2 

Types of Scheduled Banks 

Source: Author 
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3.2.1 Scheduled Banks in Bangladesh 

The types of scheduled banks operating in Bangladesh are shown in Figure 3.2. 

State-Owned Commercial Banks (SOCBs): There are six SOCBs that the government of 

Bangladesh either wholly owns or has a majority stake in these banks. 

Specialized Development Banks (SDBs): Three specialized banks, owned or controlled 

by the government of Bangladesh, are contributing to the growth of various parts of the 

economy, including the manufacturing and agricultural industries. 

Private Commercial Banks (PCBs): The majority of the country's commercial banks—

43—have their primary ownership in the private sector. PCBs can be further broken down 

into categories: 

Conventional PCBs: There are now 33 traditional PCBs in operation. They provide 

primarily conventional banking services, which are based on interest. 

Islami Shariah-based PCBs: Currently, Private Commercial Banks  10 (PCBs) conform 

with Islamic law according to a mechanism known as Profit-Loss Sharing (PLS), which 

Islami Shariah developed. 

Foreign Commercial Banks (FCBs): Nine foreign bank branches (FCBs) operate 

throughout Bangladesh. 

3.2.2 Non-Scheduled Banks in Bangladesh 

These types of banks are not scheduled but were founded with a specific objective, as 

scheduled commercial banks function under other acts. Banks that are not scheduled can 

only carry out some of their responsibilities. Five non-scheduled banks exist in 

Bangladesh, as shown in Figure-3.3. 
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Figure-3.3 

Non-Scheduled Banks in Bangladesh 

 

Source:  Author 

 

Both scheduled and non-scheduled banks provide various services to individuals, 

companies, and industries, such as term deposits, loans, and lines of credit. The foundation 

of Bangladesh Bank in 1971, which acts as the nation's central bank, is one of the industry's 

most significant accomplishments. The Bangladesh Bank plays a crucial part in maintaining 

financial stability by regulating and supervising all banks in the country. It also performs 

the role of lender of last resort, which is crucial for creating and shaping monetary policy to 

provide economic upliftment to the country. 

3.2.3 Banking Industry and Market Share in Recent Years 

Over the past few years, Bangladesh's banking industry has expanded significantly by 

incorporating various new banks in the financial market. Different proactive measures, 

such as the government's backing for the industry, technological advancements, and the 

deregulation of the banking industry, have contributed to this expansion. 

It is observed that in FY22, 61 scheduled banks were actively providing their business to 

the country. There were 11,212 bank branches as of June 2023, which is an increase from 

10,937 branches as of the end of the year before. As of June 2022, there were 10,963 

operational banking institutions, indicating the sector's robust growth. When analyzing the 
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quality of a bank's assets, it is necessary to consider the level of credit risk present in the 

financial institution's loan portfolio. In recent years, the banking sector in Bangladesh has 

faced several challenges for various reasons, making it difficult to maintain the quality of 

its assets. Nowadays, the banking sector faces inadequate governance and increasing bad 

loans, which are the different factors contributing to the problem (NPLs). 

Available statistics suggest that in 2021, SCBs held 24.9% of the banking industry's total 

assets, a drop from the 25.1% share they held in 2020. PCBs' portion of total assets is 

anticipated to rise from 67.3% in 2020 to 67.4% in 2021, moving up from its current level 

of 67.3%. The FCBs' interest in total assets remained unchanged at 5.5% in 2021. The 

percentage of total assets held by scheduled banks in 2021 was 2.2. The banking sector's 

total assets reached BDT 20,429.3 billion at the end of 2021, up 11% from the previous 

year, as Table-3.1 demonstrates.  

Table - 3.2 

Banking Industry of Bangladesh in the Fiscal Year 2021-22 (in billion BDT) 

Banks 

2020 2021 
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SCBs 6 3798 4616.7 25.1 3570 25.9 6 3810 5081 24.9 3991.2 26.3 

SBS 3 1492 401 2.1 350.6 2.5 3 1512 445.9 2.2 412.2 2.7 

PCBs 43 5395 12379 67.3 9287 67.3 43 5550 13769 67.4 10136 66.8 

FCBs 9 67 1010 5.5 590.1 4.3 9 65 1134 5.5 642 4.2 

Total 61 10752 18406 100 13798 100 61 10937 20429 100 15181 100 

                              Source: Bangladesh Bank Annual Report 2022 
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In addition, according to their activities, banks may be placed into one of three distinct 

groups: thoroughly conventional, entirely Islamic Shariah-based, or hybrid 

conventional/Shariah (such as conventional and Islamic Shariah-based). 

There are now 43 commercial banks functioning in Bangladesh, and they form the 

foundation of the nation's banking system. These banks provide individuals and companies 

with various services, such as savings and current accounts, fixed deposits, and different 

types of loans. Additionally, they offer various specialist services, including export 

financing, Small and Medium Enterprise (SME) loans, and agricultural loans. Bangladesh 

also has several specialized banks serving particular industries and commercial banks. These 

include the Rajshahi Krishi Unnayan Bank, which focuses on rural development, and the 

Bangladesh Krishi Bank, which offers lending and bank loans to the agricultural industry. 

Now, nine foreign banks are functioning in Bangladesh, which also hosts foreign banks. 

Corporate banking, trade financing, and treasury services are just a few services these 

institutions offer to individuals and companies.  

 

 
Source: Annual Report, Bangladesh Bank 2022 
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Available literature suggests that numerous privately owned commercial banks and most 

state-controlled banks have been identified as operating inefficiently and classified as being 

in a "risky" area. Independent corporate auditors operating in their capacity as trust builders 

are intended to protect shareholders' and consumers' faith and confidence in financial 

institutions. The economic collapse of banks is the root of the current financial problems in 

Bangladesh's financial markets, and it has shaken the country's financial system. 

Although estimating the societal cost of this economic crisis is extremely difficult, the 

administration did lend significant amounts of public money to these commercial banks to 

help those institutions escape their difficult situation. It is generally acknowledged that the 

massive accumulation of bad debt, which led to a liquidity shortage in the financial system, 

was the root cause of this problem.  

3.3 Performance Evaluation of the Banking Industry in Bangladesh  

This section attempts to highlight the performance of the banking industry in Bangladesh to 

provide a better insight into the banking system and its performance.  

3.3.1 Overall Financial Sector’s Performance in Bangladesh 

The percentages of shares of the different sectors in terms of total assets in the financial 

market and contribution to GDP in 2021 are given in Figure 3.5.  
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Figure-3.5 

Financial Sector's Contribution to GDP 

 
Source: Financial Express, 2022 

 

In all financial sectors, the banking sector's contribution is greater than the sum of other 

sectors' contributions in terms of total assets held to Gross Domestic Product (GDP). 

Commercial banks have significantly impacted Bangladesh's economy over the years. They 

provide the public sector and private industry with investable capital to accelerate the 

country's economic growth.   

3.3.2 Major Performance Indicators of Banks in Bangladesh 

Different theoretical and other mathematical parameters can measure a bank's performance. 

This section focuses on the major performance indicators of banks operating in 

Bangladesh.  

3.3.2.1 Capital Adequacy Ratio of Bangladeshi Banks 

While there has been a substantial advancement in the asset quality of the banking sector in 

Bangladesh over the last several years, there are still issues with nonperforming loans 

(NPLs), loan classification, and loan provisioning. To guarantee the long-term health of the 

nation's financial sector, it would be essential for the Bangladesh Bank and other regulatory 
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agencies to continue addressing these issues. 

 

Appropriate Levels of Capital adequacy refers to the degree of protection a bank provides 

for its depositors and other creditors against potential losses. The higher the capital 

adequacy ratio (CAR), the lesser the insolvency risk for banks. In recent years, the banking 

sector in Bangladesh has struggled to maintain the required level of capital adequacy due to 

several obstacles, including inadequate governance, high levels of nonperforming loans 

(NPLs), etc. 

Figure 3.6 shows the aggregate capital adequacy ratio (ACAR) of Bangladeshi banks from 

2012 to 2021, representing the trend of the ratio maintained by the banks. 

Figure- 3.6 

Aggregate Capital Adequacy Ratio 

 

 

Source: Bangladesh Bank Annual Report, 2022 

According to the available data, Bangladeshi banks‘ overall CAR was 10.50% in 2012 and 

grew to 11.50% in 2013. The aggregate CAR significantly declined to 11.30% in 2014 

before stabilizing at 10.80% for the three years 2015–2017. The banks‘ aggregate capital 

adequacy ratio (CAR) improved to 12.10% in 2018, showing they have more capital to 
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cover future losses. The CAR has been improving from 2020 to 2021, as revealed in 

Figure-3.6. 

Figure-3.7 

Capital Adequacy Ratio by Types of Banks 

 

Source: Annual Report, Bangladesh Bank, 2022 

The total regulatory capital of the banking industry was BDT 1495.51 billion as of 

December 31, 2021, but has reduced to BDT 1495.06 billion as of June 30, 2022. Capital 

The capital-to-risk-weighted Assets Ratio (CRAR) for various banking institutions is 

shown in Figure 3.7. As of June 30, 2022, the CRAR for SCBs was 6.4%; for PCBs, it was 

13.0%; and for FCBs, it was 26.4%. BKB and RAKUB did not fulfill the MCR on a risk-

weighted asset basis. In addition, five SCBs and five PCBs are needed to maintain their 

required capital levels. The CRAR for the banking sector was 11.2% as of the end of June 

2022, as shown in Figure -3.8. 
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Figure – 3.8 

Capital Adequacy Position (Aggregate) 

 
Source: Annual report, Bangladesh Bank, 2022 

 

                                                      Figure-3.9 

           Aggregate Returns on Assets of Banks in Bangladesh 

 
 

                        Source: Bangladesh Bank Report, 2022 

3.3.2.2 Profitability Ratios of Bangladeshi Banks 

1. Measurement of Return on Asset (ROA) and Return on Equity (ROE) 

The return on assets (ROA) and equity (ROE) determine banks' profitability. The 

performance of Bangladeshi banks in the last ten years, 2012-2021, is shown in Figure 3.9 

and Figure 3.10 to get an insight into the banking industry performance in Bangladesh. The 
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aggregate return on assets trend presents a summary of bank performance. In the above 

trend analysis, it is seen that banks' performance has experienced an up-and-down 

situation. Banks' performance was the highest in 2013 (0.90%) and the worst in 2018 and 

2020 (0.25%). Overall, the bank's performance has fallen by 0.14% from 2012 to 2021, 

which is not a good sign for Bangladeshi Banks. 

In 2022, the overall profitability of Bangladesh's banking sector has increased by more than 

double. Table 3.2 provides a glimpse of the consequences caused by the epidemic. In 2019, 

the ROA for the industry was 0.43%, but it dropped to 0.25% in 2020. However, the 

market demonstrated significant growth in 2022, accounting for 0.52% of ROA. SCBs and 

FCBs' profitability has significantly increased over the last several years. The SCBs saw a 

growth of 0.89%, while the FCBs experienced a growth of 1.4%. 

Table-3.2 

Return on Assets (ROA) by Types of Banks (in percent) 

Return on Asset ((ROA) 

Types 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022(June) 

SCBs 0.59 -0.55 -0.04 -0.16 0.21 -1.3 -0.61 -1.07 -0.68 0.21 

SBS -0.4 -0.68 -1.15 -2.8 -0.62 -2.77 -3.31 -3.01 -3.03 -3.31 

PCBs 0.95 0.99 1 1.03 0.89 0.79 0.77 0.7 0.62 0.59 

FCBs 2.98 3.38 2.92 2.56 2.24 2.23 2.3 2.13 1.17 2.57 

Total 0.9 0.64 0.77 0.68 0.74 0.25 0.43 0.25 0.25 0.52 

                          Source: Annual Report, Bangladesh Bank, 2022 

Figure-3.9 reveals that, like the ROA, the aggregate ROE of Bangladeshi banks is the same 

as the aggregate ROA. In 2013, it was the highest bank performance in the last ten years, 

and in 2018 and 2020, the banks generated the lowest ROE (3.86% and 4.28%). However, 

it is a matter of hope that the ROE of the banks in the last year has increased almost twice 
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in 2021 compared to the previous year. 

Figure - 3.10 

Aggregate Return on Equity of Banks in Bangladesh 

 
Source: Annual Report, Bangladesh Bank, 2022 

 

In 2022, the ROE of Bangladesh's banking sector increased by 4.93%, which is also more 

than 100% growth, making it one of the most profitable banks in the world. Table 3.3 

provides an overview of the consequences caused by the epidemic. In 2019, the ROA for 

the industry was 6.83%, but it dropped to 4.28% in 2020. However, the market also 

demonstrated significant growth in 2022, accounting for 9.37% of ROE. Apart from SBs, 

all the other banks saw positive profitability growth. The profitability increased by 27.04% 

for SCBs, 8.44% for FCBs, and 0.04% for PCBs. 
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Table -3.3 

Return on Equity (ROE) by Types of Banks (in percent) 

ROE 

Types 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022(June) 

SCBs 10.93 -13.46 -1.47 -6.02 3.45 -29.61 -13.68 -29.57 -21.61 5.43 

SBS -5.81 -5.97 -5.79 -13.88 -3.07 -13.47 -17.04 -13.85 -13.21 -13.68 

PCBs 9.76 10.26 10.75 11.09 12.01 10.98 11.16 10.22 9.34 9.38 

FCBs 16.93 17.67 14.59 13.08 11.31 12.42 13.43 13.1 7.59 16.03 

Total 11.1 8.09 10.51 9.42 10.6 3.86 6.83 4.28 4.44 9.37 

Source: Annual Report, Bangladesh Bank, 2022 

2. Measurement of Net Interest Margin (NIM) important determinant 

Net Interest Margin (NIM) is essential for analyzing a bank's operational efficiency and 

performance. Table -3.4 reveals that the Net Interest Margin for the banking sector 

decreased to 2.5% in 2021 from 2.7% in 2020. These data also indicate that PCBs and 

FCBs have continuously maintained an NIM greater than the market average. In 2013, the 

NIM for SCBs was negative, but between 2014 and 2021, it progressively increased. 

Although the NIM for the total banking industry climbed significantly in 2018, the trend 

from 2014 to 2021 was downward. The NIM for all banks reached 2.4% at the end of June 

2022, as revealed in Table- 3.4.  

Table-3.4 

Net Interest Margin  (NIM) for Different Banks 

 
Source: Annual Report, Bangladesh Bank, 2022 

The Bangladeshi banking industry's NIM has decreased in recent years. Increased 
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competition among banks, particularly in the retail banking market, significantly 

contributes to this decline. Some banks have decreased their lending rates to attract new 

customers due to increased competition from many banks in the market. Due to the 

reduction in interest rates, banks' net interest margins are decreasing (NIM).  

Bangladesh's decreasing interest rate environment has also contributed to the decline in 

NIM. Bangladesh Bank has decreased the policy interest rate in recent years, resulting in a 

decline in bank deposit rates. As a result, banks have reduced their deposit interest rates, 

which have reduced their financing costs and net interest margin (NIM). 

Moreover, the increase in NPLs has affected the NIM of banks in Bangladesh. The rise in 

nonperforming loans needed by these banks has reduced their interest income and, 

therefore, their net interest margin (NIM). Numerous sectors, including textiles, 

manufacturing, and hospitality, have witnessed an increase in nonperforming loans due to 

the pandemic-caused economic slowdown. 

Figure-3.11 

Profitability Trend in Banks 

 

 
Source: Annual Report, Bangladesh Bank, 2022 

 

A commercial bank's profitability is one of the significant determinants of the banking 

industry's financial performance. Banks' ROA and ROE generally measure it. To capture 
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these parameters, the Bangladesh banking industry's profitability is shown in Figure 3.11, 

which shows ROA and ROE showing constantly decreasing trends from 2012 to 2022.  

3.3.2.3 Measurement of Managerial Competence of Different Types of Banks 

 

A financial institution‘s existence and growth depend on its ability to exercise sound 

management. Although there is no perfect system for evaluating a manager's performance, 

banks frequently employ different metrics such as interest rate spread, earnings per 

employee, operational expenditures per employee, and total expenditure to revenue ratio. 

The quality of management can be determined by observing banking rules and regulations, 

internal policies, the viability of strategic plans and timely initiatives, etc. 

Bangladeshi banks' considerable capitalization is a critical competitive advantage. 

Minimum capital adequacy ratios (CARs) are required to ensure banks and other financial 

institutions have sufficient reserves to absorb losses. As a result, the CAR of most 

Bangladeshi banks exceeds the legal minimum, which is beneficial for mitigating possible 

risks and maintaining stability. 

Bangladesh's rising digitization has helped the country's financial institutions. Some banks 

have invested substantially in digital infrastructure and mobile banking systems to reach 

more users and provide more convenient services. The growth of fintech companies and 

mobile money transfer technologies has facilitated the nationwide spread of financial 

services. 

However, as Bangladesh's economy grows, banks' opportunities to lend to businesses and 

individuals increase. Significant levels of remittances sent back to the country from outside 

also contribute to the growth of the financial sector. 
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Expenditure Income Ratio 

Bangladesh's financial industry's growth and performance are contingent on the country's 

regulatory framework, management practices, and adaptability to changing market 

conditions and technological advances. 

Table-3.5 

Ratio of Expenditure Income 

 

 
Source: Annual report, Bangladesh Bank, 2022 

 

Table-3.5 indicates that the banking industry's expenditure-income ratio (EI) was 76.97 

percent at the end of 2021. According to Table 3.5, SBs had the highest EI ratio of all bank 

types in 2021, at 162.94%. This is primarily due to the high running costs of these 

institutions. In December 2021, the EI ratios for SCBs, PCBs, and FCBs were 86.13, 75.32, 

and 43.89 percent, respectively. The EI ratios of all other types of banks have declined 

during the last year, except SBs. The EI ratio of the banking industry reached 78.29% at the 

end of June 2022. When the EI ratio rises, banks' net profits decrease because operational 

costs are proportionately greater than overall expenses. 

3.3.2.4 Measurement of Quality of Assets and Nonperforming Loan 

 

The Ratio of Nonperforming Loans (NPLs) 

The nonperforming loans (NPLs) ratio is one of the most significant indicators of a bank's 
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asset quality. It shows the share of loans either in default or overdue for a particular period. 

Nonperforming loans (NPLs) may indicate poor management, insufficient lending 

standards, or the incapacity of borrowers to withstand economic downturns. In recent 

years, Bangladesh's banking system has struggled to maintain a low level of nonperforming 

loans (NPLs) due to factors such as inadequate governance, the consequences of the 

COVID-19 pandemic, and lax lending rules. 

The Ratio of Gross and Net NPLs 
 

The ratio of gross NPLs to total loans, as well as the ratio of net NPLs to net total loans, is 

the most significant indicator of asset quality. The banking industry has a gross 

nonperforming loan ratio of 7.93% at the end of December 2021. In the last month of 2021, 

Table 3.6 reveals that FCBs had the lowest gross NPL ratio, while SCBs had the highest. 

FCBs (4.29%) had the lowest gross NPL ratio compared to SCBs (19.28%), PCBs (5.31%), 

and SBs (12.02%) at the end of December 2021. 

Table - 3.6 

Gross NPL to Total Loan in case of four types of Bangladesh 

 
Source: Annual Report, Bangladesh Bank, 2022 

 

The ratio of gross nonperforming loans to total loans and advances for the banking industry 

between 2013 and June 2022 is shown in Table 3.6. In 2013, the nonperforming loan ratio 

for the banking sector was 8.9%. In 2014, however, the number increased slightly to 9.7 
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percent. The rate of nonperforming loans in the banking sector declined to 8.8% in 2015, 

then increased to 10.3% in 2016, 10.5% in 2017, 10.8% in 2018, and 9.2% in 2019. In 

2020 and 2021, the banking industry's nonperforming loans were much lower at 7.7 and 7.9 

percent, respectively, after accessible repayment alternatives and a classification freeze 

were implemented in response to the COVID-19 outbreak. As of June 2022, the banking 

sector's total nonperforming loan ratio was 9.0%. 

Table-3.7 

Net NPL to Total Loan in the Case of Four Types of Banks in Bangladesh 

 
Source: Annual Report, Bangladesh Bank, 2022 

 

Nonperforming Loans (NPLs) for Different Types of Banks 

 

The current situation of SCB and SB asset quality may be attributable to relatively poor 

appraisal and inadequate loan monitoring and supervision. Low asset quality in SBs has 

been connected to poor governance and a lack of accountability. The Bangladesh Bank has 

made initiatives to improve the monitoring and execution of regulations governing SBs and 

their risk management practices. 

To address the issue of poor asset quality, the Bangladesh Bank has implemented various 

initiatives, including a loan classification system, a credit information bureau, and closer 

monitoring and enforcement of laws. In addition, the government has recapitalized SCBs to 

improve their governance and efficacy. 
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Nonetheless, banks have adopted various measures (such as boosting the recovery unit and 

developing a specific recovery program) to enhance loan recovery. Restructuring, 

rescheduling, reducing interest, and erasing classified loans are but a few of the policy 

measures implemented by BB to reduce NPLs. At the end of 2021, the ratio of net 

nonperforming loans (net of provisions and interest suspense) to net total loans was 

negative (-0.4%), as shown in Table 3.7. By the end of December 2021, the net 

nonperforming loan ratios for SCBs, SBs, PCBs, and FCBs were 2.5%, 0.4%, -1.1%, and 

0.7%, respectively.  

Table- 3.8 

NPL in Different Types of Banks in Bangladesh 

 

 
Source: Annual Report, Bangladesh Bank, 2022 

 

From 2013 to June 2022, Table 3.8 displays the total nonperforming loans made by the 

four banking categories. Nonperforming loans at SCBs have risen from BDT 166.1 billion 

in 2013 to BDT 449.77 billion in 2021, a growth rate of 127.2%. In addition, PCB 

nonperforming loans increased from BDT 143.1 billion in 2013 to BDT 515.21 billion in 

2021. FCBs' nonperforming loans increased from BDT 13.0 billion in 2013 to BDT 29.57 

billion in 2021. NPLs for SBs reached a high of BDT39.91 billion in 2021 but have been 

on an almost steady downward trend since 2016. From 2017 to 2022, NPLs have increased 

in Bangladesh's banking sectors. So, it is necessary to address the alarming issue of 
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improving the banking sector’s performance in Bangladesh to ensure the smooth 

functioning of the financial markets.  

The data from Table-3.8 revealed that SCBs' NPL ratios were higher than those of SPBs, 

PCBs, and FCBs, implying that SCBs struggled more to prevent the decline of their loan 

portfolios. Among the four types of banks, SPBs had the lowest NPA ratio, indicating a 

more successful approach to risk management. State-controlled banks (SCBs) are 

government-owned financial institutions that have traditionally failed to maintain healthy 

loan portfolios due to poor management, political interference, and a lack of accountability. 

To reduce SCBs' nonperforming loan (NPL) levels, the Bangladesh Bank has worked to 

improve their governance and efficiency. 

Actual Provision Measurement for Loan Losses 

 

Table-3.9 

Provision Maintained by Different Banks in Bangladesh 

 
Source: Annual Report, Bangladesh Bank, 2022 

 

Table-3.9 depicts the actual provision for loan losses, the required provision for loan 

losses, and the total amount of nonperforming loans for banks from 2013 to June 2022. 

From 2013 to 2021, the data indicates that banks needed to maintain more protection 

against their NPLs. In 2020, banks held 99.8 percent of their required reserves, but just 
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82.6 percent in 2021. However, by the end of June 2022, the percentage had climbed to 

84.7%. 

In recent years, PCBs, or privately owned banks, have gained significance in Bangladesh's 

financial sector. However, they face competitive, risk management, and leadership hurdles. 

The Bangladesh Bank has been attempting to improve PCBs' risk management practices 

and the efficacy of their regulation. 

Foreign Commercial Banks (FCBs) are foreign investors' banks. Two of these banks ' most 

significant difficulties are adapting to the local regulatory environment and competing in 

the market. The Bangladesh Bank has taken various measures to improve the regulatory 

environment for FCBs and encourage international investment. Nonperforming loans 

(NPLs) may vary between Bangladesh's four main bank types due to differences in 

ownership, management, and primary focus. In Bangladesh, financial institutions must set 

aside funds to cover nonperforming loan (NPL) liabilities. Based on the Bangladesh Bank's 

loan classification scheme, the central bank establishes the minimum reserve requirements 

for institutions. Banking institutions in Bangladesh are required to categorize their loan 

portfolios in different categories, i.e., i) performing, ii) special mention, iii) substandard, 

iv) unsure, and v) inadequate and loss.  

Depending on the degree of risk the issued loans pose, the required level of assistance 

varies across groups. The minimum amount banks must maintain for loans includes a 

general reserve of 1% and a specific reserve of 0.25% of the outstanding balance. For all 

substandard loans, banks must maintain a general reserve of 20% and a special reserve of 

50% of the outstanding balance. Banks must maintain a general provision of 50% and a 

particular provision of one hundred percent of the outstanding balance for loans they 

consider in dispute. A bank must maintain a provision for bad and loss-making loans 
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equivalent to the loan's outstanding balance. Bangladeshi banks are required to maintain 

provisions against unclassified loans as a form of insurance if they incur losses due to 

credit risks. The level of risk associated with unclassified loans influences the required 

reserve. 

3.3.3 Rules and Regulations for Improving the Performance of Banks 

Bangladesh Bank has increased the provision requirements for banks to strengthen the 

financial system's effectiveness. In 2020, the Bangladesh Bank upgraded the provision 

criteria for banks to better correspond to global best practices and improve the accuracy of 

risk assessment.  

Table- 3.10 compares the provision against loans for four distinct banking categories in 

2020, 2021, and June 2022. 

Table - 3.10 

                                                    Comparison of Positions in Provision  

 
                             Source: Annual Report, Bangladesh Bank, 2022 

 

3.3.3.1 Writing off Bad Loans of Different Banks in Bangladesh 

The Bangladesh Bank has released regulations to guarantee that the process for writing off 
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bad loans is open and transparent. If a loan is unpaid for 90 days, the bank must deem it 

nonperforming and write it off. When a loan is deemed nonperforming, the bank is legally 

obliged to establish a bad debt reserve equivalent to a certain percentage of the loan's 

principal. The bank may write off a loan as bad debt if it is unlikely to recover the funds. 

Nonetheless, the board of directors and the Bangladesh Bank must approve any debt 

cancellations. The financial stability of Bangladesh's banking sector is of the utmost 

importance, and these guidelines seek to promote cautious lending practices.  

 

Table-3.11 

Written-off Loan Amount 

 
Source: Annual report, Bangladesh Bank, 2022 

Table- 3.11 indicates the total amount of bad debts written off by various banks. PCBs had 

the lion's share of the write-off loan amount, with BDT 354,73 billion at the end of June 

2022. Small and medium-sized banks had the lowest debt write-off amount as of June 30, 

2022, at BDT 6.06 billion. Table- 3.12 represents the total amount of subordinated, 

collateralized, unsecured, and foreign currency loans. SCBs, PCBs, FCBs, and SBs wrote 

off loans totaling BDT 175.5 billion, BDT 243.7 billion, BDT 10.8 billion, and BDT 3.6 

billion at the end of June 2022.  

 

 

 

 



80 
 

Table-3.12 

Outstanding Amount of Written-off Loan 

 
Source: Annual Report, Bangladesh Bank, 2022 

3.4. Current Issues in the Banking Industry of Bangladesh 

In this section recent issues in Bangladesh banking industry has been discussed and 

analzyed in a sequential manner.  

3.4.1 Quality of Assets and Rise of Nonperforming Loan 

The high percentage of nonperforming loans is also a big issue. The banking sector in 

Bangladesh is currently dealing with (NPLs). To address this problem, the central bank and 

the government have taken several steps, including tightening loan categorization and 

provisioning rules. Lack of financial inclusion, which prevents many individuals in rural 

areas from accessing banking services, is another problem affecting the banking industry. 

The introduction of mobile banking services and expanding banking in rural areas are just 

two of the actions the government and central bank have taken to address this problem. 

In recent years, Bangladesh's banking industry has been affected by significant issues 

related to the quality of its assets. Nonperforming loans increased from 6.0% of total loans 

in 2014 to 9.3% in 2019. This increase in nonperforming loans may result from lax credit 

underwriting standards, ineffective risk management, and inadequate regulatory 

supervision. 

The Bangladesh Bank has implemented various solutions to address the issue of 
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nonperforming loans. These include improved methods for managing credit risk, improved 

loan recovery systems, and increased regulatory oversight of banks' lending activities. As a 

result of these measures, the ratio of nonperforming loans (NPLs) reduced to 8.3 percent in 

2020. 

The banking industry's total deposits climbed by 10.03 percent, from BDT 13797.93 billion 

in 2020 to BDT 15181.4 billion the following year. The proportion of total deposits held by 

SCBs increased from 25.9 percent in 2020 to 26.3 percent in 2021. In contrast, the 

proportions owned by PCBs, FCBs, and SBs declined from 4.3 percent to 4.2 percent, 67.3 

percent to 66.8 percent, and 2.5 percent to 2.7 percent, respectively, as revealed in Table 

3.12.  

3.4.2 Problems in Categorizing and Funding Loan 

The banking sector in Bangladesh has been troubled by nonperforming loans and problems 

correctly categorizing and funding loans. The Bangladesh Central Bank has enacted 

regulations, including the implementation of IFRS 9, to improve credit classification and 

provisioning processes. Regrettably, these limits have been applied slowly, and several 

financial institutions need help to fulfill the new criteria. 

Figure-3.12 reveals that the total assets held by the banking industry rose by 10.99 percent 

in 2021, reaching a total of 20,429.29 billion Bangladeshi taka. During this particular 

period, the valuations of the assets held by both SCBs and PCBs went up. Whereas the 

growth rate for PCBs was 11.23 percent, the expansion rate for SCBs was 10.05 percent. 

During the period of lender consideration, the total assets held by the banking sector were 

comprised of the following components: BDT 12,522.40 billion in advances and loans, 

BDT 1,042.28 billion in deposits with BB, BDT 189.52 billion in cash from tills, BDT 

3,846.1 billion in investments in treasury securities (government bills and bonds), and BDT 
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2,828.96 billion in other assets. 

Figure -3.12 

Banking Industry Assets and Liabilities

 

Source: Annual report, Bangladesh Bank, 2022 

 

In 2021, banking institutions' customers' deposits accounted for 74.31 percent of their total 

liabilities and shareholders' equity. At the end of 2021, bank shareholders' equity reached 

Tk1150.19 billion Bangladeshi taka, an increase from 1077.4 billion Bangladeshi taka at 

the same time in 2020. Figure 3.12 shows the Bangladesh Banking industry's aggregate 

assets and liabilities.  
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3.4.3 Provision and Defaulted/Nonperforming Loan 

 

Table -3.13 

Position in maintaining provision by different types of banks ( in billion BDT) 
Year Items SCBs SBS PCBs FCBs 

2020 Required provision 291 25 315 17 

Provision maintained 242 24 361 20 

provision maintained ratio 83% 94% 115% 122% 

2021 Required provision 370 23 391 22 

Provision maintained 200 24 414 29 

provision maintained ratio 54% 102% 106% 130% 

2022 (June) Required provision 315 24 499 24 

Provision maintained 209 25 468 29 

provision maintained ratio 66% 102% 94% 119% 

                                     Source: Annual Report, Bangladesh Bank, 2022 

 

Because of the facts mentioned above, it is revealed that NPLs have become an alarming 

problem over the last several decades. The number of bad loans is frighteningly expanding, 

not just in impoverished and disadvantaged nations but even in sophisticated ones. 

However, Bangladesh has been confronting historical difficulty with NPLs, a principal 

obstacle for local banks' growth since it impacts earnings and solvency. In banking 

institutions, this creates a chain effect distinct from others, indicating that the collapse of a 

bank could affect others. For instance, throughout the economic meltdown in 2008, the 

financial shocks in the United States were transmitted to economies that were still 

developing due to the universal advance acts of banks in the United States. Undoubtedly, 

the growth in bad loans and mortgage foreclosures throughout the nation is in tandem with 

a coordinated increase in NPLs in every region. In addition, a decline in the quality of 

banks' assets not only leads to a financial weakness of the banking system but also can 

reduce industrial proficiency, impair social well-being, and bring about a decline in 

industrial bustle.  
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The success of the banking system in Bangladesh is directly proportional to the level of 

effectiveness with which individual banks can maintain their performance, with a particular 

emphasis on profitability and liquidity profits and liquidity. The most challenging problem 

a bank faces is selecting proper borrowers for loans and advances. Making an adverse 

selection or the wrong choice may harm the institution's future profits and success. 

Nonetheless, a portion of the loan is used for delinquent accounts.  

In 2013, the share of nonperforming loans to total loans that banks held was 8.9%. The 

percentage of nonperforming loans held by the banking sector in Bangladesh increased 

from 8.8% in 2015 to 9.2% in 2016 to 10.3% in 2018 before declining to 9.3% in 2019. 

This increase followed a decline to 8.8% in 2015. The percentage of nonperforming loans 

held by the banking sector decreased to 7.7% in 2020 and 7.9% in 2021 as banks 

responded to the COVID-19 outbreak by putting a classification freeze in place and 

providing customers with flexible repayment options. By the end of June 2022, the banking 

sector's overall ratio of nonperforming loans was 9.0%. Table 3.14 shows the NPL amount 

by the types of banks.  

Table-3.14 

NPL amount by the different types of banks ( in billion BDT) 
Types 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 

(June) 

SCBs 166.1 227.6 237.5 310.3 373.3 487 439.9 422.7 449.8 554.3 

SBS 83.6 72.6 49.7 56.8 54.3 47.9 40.6 40.6 39.9 41.9 

PCBs 143.1 184.3 207.6 230.6 294 381.4 441.7 403.6 515.2 626.8 

FCBs 13 17.1 18.9 24.1 21.5 22.9 21 20.4 27.9 29.6 

Total 405.8 501.6 513.7 621.8 743.1 939.2 943.3 887.3 1033 1252.6 

                             Source: Annual report, Bangladesh Bank, 2022 

 

Table-3.14 reveals that the total NPL of banks in 2013 was 405.8 billion taka.However, 

with time, the amount increased to 1252.6 billion in June 2022, an increase of 308.67% 
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during the period under consideration.Diverse increases in NPLs have been documented 

for different types of banks. 

Throughout the 2016-2017 financial years, the administration provided the most significant 

sum of capital injection to BASIC Bank at more than BDT 3,400 crores. This was 

accompanied by a capital injection provided to Sonali Bank with more than BDT 3,000 

crores. Authorities, the Managing Director, and the Chair were all involved in a loan 

scheme that resulted in the theft of 7.85 crores of Bangladeshi currency 

(banglanews24.com, 2017). According to a study by BB, BASIC bank had issued a loan 

balance sum of BDT 2,700 crores as of the last quarter of 2008, which had risen to BDT 

93,730 million as of 2013. Over the past 6 years, credits totaling BDT 667,300 crores have 

been granted; of those loans, BDT 4,500 billion have been provided in violation of the 

norms and rules (Prothom Alo, 2017). Conferring to the findings of an audit conducted by 

BB in 2013, the four divisions of BASIC bank broke the instructions when they approved 

credits totaling approximately BDT 4.5 billion between December 2009 and November 

2012 while Sheikh Abdul Hye Bachchu was serving as the Chief of the boards of directors 

(Dhaka Tribune, 2018). The appraisal and monitoring of loan repayment at SCBs and SBs 

needs to be improved, contributing to these institutions' poor asset quality. Despite this, 

financial institutions have implemented various measures (such as a bolstered recovery unit 

and a particular recovery approach) to enhance the amount of money recovered from loans. 

BB has also taken several policy initiatives to lessen the number of NPLs, such as 

restructuring, rescheduling, interest waivers, and write-offs of classified loans. The NPL 

ratio was the lowest for the PCBs in 2021 at -1.1%. The ratio for SCBs was 2.5%; for SBs, 

it was 0.4%; and for FCBs, it was -0.7%.  

The sequence of our analysis suggests that Bangladesh‘s banking sector has expanded 
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dramatically over the past few decades and is crucial to the betterment of Bangladesh's 

economy. To address the sector's issues, which include the high percentage of 

nonperforming debts and the lack of adequate financial inclusion, the Bangladesh Bank and 

the government must take necessary steps to address the prevailing problems and 

initiatives.  

3.4.4 Issue of Capital Shortage in Banks of Bangladesh 

The issue of a capital shortage in Bangladesh's banks is caused by a string of severe loan 

frauds involving substantial sums that have taken place in SCBs. The Hallmark fraud at 

Sonali Bank is widely considered to be the most infamous example of loan fraud 

perpetrated by a state-owned bank. According to experts in this area, "The borrower 

defaulted did not have the required quantity of collateral to present against the approved 

loan." The loan has not been paid out in any way; instead, it was stolen in its entirety, 

which caused the default rate to reach over half. 

Some privately held financial institutions need help with serious capital inadequacy issues. 

There is also the Farmers Bank. Between November 22 and December 5, 2017, this 

problematic bank obtained quick interbank credits from Sonali, Agrani, Janata, and NRB 

Global Banks but could not repay the credits (BDnews, 2018). The financially challenged 

bank is forced to repay the debts of four other banks using its assets, treasury bonds, and 

bills because it has no other choice. It was required to keep 19% of the money deposited by 

its customers using the SLR (Statutory Liquidity Requirement) and CRR (Cash Reserve 

Ratio) methods with the central banks to safeguard all clients' interests. The bank does not 

have an SLR at this time. And a penalty for the amount of BDT. 18.49 crore was imposed 

because of the inability to maintain the requisite CRR and SLR (Prothom Alo, 2018). The 

"challenging" financial institution has generated significant risk for the whole financial 
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sector in the country by taking out credits from clients and other similar institutions at very 

high rates of interest, even though it was still unable to repay them (Uddin, 2018). Farmers 

Bank had a loss of BDT 530 million in terms of its net income for the year 2017. 

According to the financial statement, the bank had deposits of BDT 46.73 billion accessible 

after the year. Nevertheless, the bank's total amount of loans disbursed to customers 

amounted to BDT 51.30 billion, more than the deposits. It sent a financial statement to the 

BB that was not audited and reflected the problem at the Farmers Bank. Since the bank 

could not collect on its delinquent loans, most depositors could not access their money 

when required (Prothom Alo, 2017). After examining NRBC Bank, the central 

bank discovered that there had been significant anomalies in the board practices regarding 

the operation of the banks and the approval of loans. To make out loans with a value of 

BDT 701 crore, the bank not only disregarded the basic rules and guidelines that were 

supposed to be followed while authorizing loans, but it also forged the identities of the 

directors. The bank broke the rule on the maximum amount of money that may be lent to a 

potential borrower when it loaned BDT 301 billion to a borrower who then stole bank 

shares worth 43.71 billion taka. All of these practices constitute a breach of the regulations 

that govern the banking industry. The Thermax Group was given BDT 32.92 crore by the 

bank, even though the bank did not take any collateral security as a guarantee. The 

company used to pay the firm's prior debts to Standard Chartered Bank in the amount of 

BDT. 30 crore, and it did not give any security to NBRC for the credit (The Daily Star, 

2017). In addition, the bank's business division extended Anowar a credit ceiling of 226 

billion taka without asking for or accepting any collateral security as a guarantee. 

Janata Bank loaned AnonTex Group 5,504 crores of taka even though AnonTex had not 

repaid any of its prior loans. This was done without completing the correct procedure for 



88 
 

providing a loan to AnonTex. In addition, the credit given to AnonTex Group was more 

than 25% of the capital base of the SCBs, which constituted a blatant breach of the Bank 

Company Act of 1991. Throughout 2010 and 2015, the troublesome customer received 

loans from the corporate department of Janata Bank. In addition, it has been stated that the 

organization has been campaigning to reschedule its debts for the last six years (The New 

Nation, 2018). 

Rupali Bank extended loans to different customers by violating the prevailing lending 

rules, as demonstrated by a report compiled by the Central Bank. This was demonstrated 

by the bank's decision to grant a line of credit in the value of 114.98 crore to Virgo 

Pharmaceuticals and a credit line of 144.74 crore to Virgo Media Limited, an associate 

business of Virgo Pharmaceuticals. Rupali Bank, responsible for making substantial loans 

to these two enterprises, did not unexpectedly notify the national banks of the data (Dhaka 

Tribune, 2018). The bank's board of directors allowed numerous more credits, which was 

against the bank's statutes and rules on credit limits (Dhaka Tribune, 2018). 

As of December 31, 2020, the banking industry's overall sum of capital requirements was 

more than BDT 1395 billion, which was later reduced to BDT 1381 billion by the end of 

June 2021. Two SBs, BKB and RAKUB, were unable to sustain MCR. In addition, 5 SCBs 

and 4 PCBs could not keep their CRARs above the minimal level necessary. At the close of 

business on June 30, 2021, the CRAR of the whole sector came in at 11.60%. 

Sixteen banks were unsuccessful in maintaining the CRAR in 2023. For that season's study, 

the other fifty banks were considered. If every bank's top three borrowers default, 27 of the 

61 banks will not be capable of maintaining their CRAR rating, which is 27 banks in 61 

banks. The Financial Stability Department (FSD) of the central bank performs stress tests 

on scheduled financial institutions quarterly to evaluate the institutions' capacity to 
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withstand a variety of realistic unfavorable circumstances (Tonmoy, 2023). This test has 

shown the credit, market, and combined shocks that banks are susceptible to. If there is a 

financial shock, Bangladesh Bank has said that if the amount of NPLs grew by 3% across 

the board, then there would be a failure by six banks to achieve the minimum needed 

CRAR. If, on the other hand, the Forced Selling Value (FSV) of mortgage collateral 

dropped by 10%, then not a single financial institution could keep up with this ratio. 

According to the paper, in the event of a Market Shock, two financial institutions could not 

keep their CRAR over the required threshold if the interest rate on deposits rose by one 

percent. If the other shocks are considered, like exchange rate, equity price, and so on, 13 

banks will not be able to maintain the ratio. In the first quarter of 2023, the pre-shock 

CRAR had a reduction of 14 basis points. While private banks have been able to maintain 

the statutory CRAR, the ratio has fallen in comparison to June's levels.  

3.5 Basel I, II, III: Major Recommendations and Implications for Bangladesh 

Banking Industry 

 

Basel framework  

The worldwide banking rules are included in the Basel Framework, which was created to 

increase the security of the world financial system. It functions as a thorough manual, 

covering essential topics, including adequate capital, risk of liquidity, risk in the market, 

and operational danger. Member countries commit to fully implementing these 

requirements for domestically operating international banks. This Basel Framework has 

served a significant role in strengthening the stability of the global banking industry over 

time. Developing these rules has substantially contributed to preserving financial stability 

and lowering systemic threats in the worldwide economy (Bis.org, 2022). 
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Background of Basel framework  

In the world of finance, "Basel" has special significance. Most Europeans think of it as a 

Swiss region. However, to bankers, including regulators, it stands for crucial agreements 

reached through the Basel Committee, which is part of the Basel-based Bank for 

International Settlements (BIS). These agreements, like Basel III, influence international 

banking laws by focusing on responsible management of hazards and the global financial 

system's stability. Through this process, banking regulations are continuously evolving. 

(Wandhöfer, 2014). 

The Basel I Framework 

The Basel Committee on Banking Supervision (BCBS) took a significant stride forward in 

international banking supervision with the introduction of Basel I in 1988. Its main 

objective was to set minimum capital standards for banks to increase financial stability and 

reduce the danger of bank collapses. Basel I had some noteworthy flaws because its risk-

weighting approach was very simplistic and did not adequately manage all banking 

concerns. The 2007-2008 financial crisis exposed these flaws, prompting the development 

of more current rules, such as Basel II (2004) and Basel III (2010). These later agreements 

provide a more complex and comprehensive approach to financial regulation. (Corporate 

Finance Institute, 2023). 

 Types of Risk: I excluded Basel Technical and Market risks from my analysis of all 

bank risk categories. 

 Basic Risk Weights: This used asset-based risk weightings that were comparatively 

simple. 

 Items on the Off-Balance Sheet: Basel I did not require capital reserves for off-

balance sheet items like derivatives and securitizations. 
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 Basel I strongly emphasized lowering credit risk, which benefited consumers, banks, 

and economies. 

 Basel I improved financial stability by raising the capital ratios of multinational banks. 

 The framework increased the banking sector's level of competition. 

 Due to its simplicity, it was widely adopted worldwide. 

 Basel I established a standard for evaluating financial well-being, assisting people 

everywhere. 

The legacy of Basel I still impacts current global banking laws (Unacademy, 2022). 

Basel I significant recommendations and implications for Bangladesh Banking 

Industry: 

Basel I promotes financial stability and lowers the danger of bank failures; its main 

objective was to create minimum capital levels for banks globally. These actions have a 

significant positive impact on Bangladesh's banking industry: 

Minimum capital: Basel I emphasized the significance of banks having a minimum 

quantity of capital. This rule protected Bangladesh's banking sector from potential financial 

losses, maintaining its long-term sustainability. 

Standardized Evaluation Methods: A notable accomplishment was adopting standardized 

methods for evaluating banks' financial stability. This standardization helped maintain the 

financial system's stability by enabling regulators to identify and address problems in 

weaker institutions quickly. 

Promotion of competition: Basel I is capital requirements among Bangladeshi banks 

promoted competition. Increased capital ratios were seen as signifying more stability, 

attracting more investors and customers, and increasing the business's overall resilience. 
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Global Adoption: Basel I's adoption was made possible by its simplicity. By bringing 

Bangladesh's financial regulations into compliance with these worldwide standards, 

Bangladesh has simplified participation in finance and trade agreements worldwide and 

increased the trust of foreign investors in its financial system. 

Basel I provided the foundation for global banking oversight, promoting stability and 

competitiveness in Bangladesh's financial services sector. However, as time went on, its 

shortcomings became clear, inspiring the creation of more complex structures such as Basel 

II and Basel III. The following agreements strengthened risk administration and endurance 

in facing the threat of global financial hazards by addressing these limits. (Mazid & Habib, 

2015). 

The Basel II Framework: 

Basel II is an international financial standard that mandates banks to hold adequate cash 

reserves for operational risks. These guidelines are part of the Basel Accords, 

recommendations on banking regulations from the Basel Committee, named after Basel, 

Switzerland, where it convenes. 

Three types of risk are considered in Basel II such as: 

a) Credit Risk  

b) Market Risk  

c) Operational Risk 

The History of Basel II 

Basel II, introduced in 2004, represents an evolution from the 1988 Basel I framework. It 

introduces more intricate methods for determining regulatory capital requirements in the 

banking sector, reflecting advancements in risk management. While Basel I provided a 
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basic structure, Basel II refined and expanded these standards, addressing the complexities 

of modern financial systems more comprehensively. (Lutkevich, 2022) 

Three Pillars of Basel II 

Basel II covers the following three areas: 

1. Minimum capital: This pillar establishes the minimum capital that banks must 

maintain to safeguard depositors and absorb losses. Capital requirements are 

determined by evaluating the risk-weighted assets, considering borrower 

creditworthiness and asset types. 

2. Supervisor review: This pillar empowers supervisors to enhance bank oversight, 

ensuring robust risk management and compliance with capital requirements. 

Additionally, supervisors must evaluate systemic financial risks and implement 

measures to mitigate them, bolstering the financial system's stability. 

3. Market discipline: This pillar fulfills market discipline by compelling banks to 

disclose extensive financial health and risk exposure data. Such transparency 

enables market participants to make well-informed investment decisions and assess 

the associated risks when considering investments in a bank. 

Basel II made a rule that says banks must have a common way to measure and set aside 

money for three risks: operational, market, and credit. They must keep a certain amount of 

money to cover these risks. When operational risk is tricky to figure out, they use a "gross 

income" measure as a stand-in for it. 

Basel II Requirements 

Expanding on the ideas from Basel I, Basel II offered rules for figuring out the smallest 

amount of money banks must keep concerning their risky assets. Banks need to reserve at 

least 8% of the value of their assets, but this reserve is divided into three tiers. The highest 
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tier, Tier 1 capital, is the most solid and easily accessible part of a bank's money. It includes 

common stock, certain reserves, and other assets. Banks must ensure that at least 4% of 

their capital reserve comes from Tier 1 assets. Tier 2 in Basel II includes revaluation 

reserves, specific financial instruments, and longer-term subordinated loans. Tier 3, the 

lowest quality, consists of less secure subordinated debt. Basel II also improved how banks 

calculate their capital reserves, considering asset risk based on credit ratings. Higher 

ratings mean lower risk. 

Basel II has some limitations, such as: 

1. Complexity: Basel II is a highly complex set of rules. It can be challenging for banks 

to follow and for supervisors to check. This is especially tough for smaller banks and 

banks in poorer countries. 

2. Procyclicality: Basel II can make economic downturns worse. These rules require 

banks to have a certain amount of money based on the risk of their assets. When a 

recession happens, the value of these assets drops and banks have to find more money, 

making it harder for people to borrow and making the recession even harder. 

3. Underestimation of risk: Basel II has been criticized for not correctly judging the risk 

of certain assets, like complex financial products. This mistake was one of the reasons 

behind the 2008 financial crisis. 

The rules have made banks safer by keeping them a certain amount of money. Banks have 

followed these rules closely, protecting them from bad situations. Also, by sharing more 

information, banks are being open, and this helps people from different places to make 

intelligent choices about investing (Sinha, 2023). 
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Implications of Basel II in Bangladesh: 

1. Capital Adequacy: Under Basel II, Bangladeshi banks were required to maintain their 

capital reserves, ensuring they had an adequate financial cushion to absorb losses and 

uphold financial stability. 

2. Risk Management: Basel II stressed the significance of robust risk management in 

areas such as credit, operations, and market risks. Banks in Bangladesh were compelled 

to enhance their risk evaluation and mitigation approaches. 

3. Supervision and Regulation: Bangladesh Bank, the country's central bank, will likely 

strengthen its oversight and regulatory framework to ensure adherence to Basel II 

standards. This could encompass routine audits and evaluations of banks‘ risk 

management systems. 

4. Credit Risk Assessment: Bangladeshi banks would have needed to improve their 

credit risk assessment approaches, mainly due to the lending practices commonly 

observed in the country's banking sector. 

5. Adoption Challenges: For smaller banks in Bangladesh, implementing Basel II could 

pose challenges related to technology and human resources. Meeting compliance might 

necessitate investments in information systems and employee training. 

6. Competitiveness: Adhering to Basel II may boost the standing of Bangladeshi banks 

globally, increasing their appeal to foreign investors and easing the establishment of 

international banking partnerships. 

7. Access to International Markets: Bangladeshi banks aligning with Basel II norms 

may encounter smoother access to global financial markets and greater involvement in 

international banking operations. 
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The Basel III Framework: 

Basel III, created by the Bank for International Settlements, aims to enhance global 

financial system stability. Its focus is reducing the negative impact caused by banks 

assuming excessive risks, thereby safeguarding the economy from potential harm. Basel 

III, implemented after the 2008 Global Financial Crisis, enhances banks' resilience to 

financial stress, promotes transparency, and builds upon Basel I and Basel II to advance 

banking industry regulation. 

History of Basel III Framework: 

The Basel Committee members reached a consensus on Basel III in November 2010 due to 

shortcomings exposed during the banking crisis. Implementation of the regulations started 

between 2013 and 2015, with subsequent extensions to March 2019 and January 2022 to 

ensure compliance across the global banking industry. 

The Principles of Basel III Framework: 

1. Minimum Capital Standards: In Basel III, the minimum capital requirement for 

banks was increased from 2% under Basel II to 4.5% of common equity relative to the 

level of risk-weighted assets. Furthermore, an additional 2.5% buffer requirement was 

introduced, resulting in a cumulative minimum capital requirement of 7%. Banks can 

utilize this buffer during periods of financial strain, but this action could limit their 

ability to distribute dividends. 

2. Countercyclical Measures: In the framework of Basel III, the Tier I capital 

requirement, previously set at 4% during the Basel II era, increased to 6%. This Tier I 

capital requirement consists of 4.5% Common Equity Tier 1 capital and an additional 

1.5% of supplementary Tier 1 capital. While the initial implementation date for these 
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regulations was scheduled for 2013, banks were granted an extension until January 1, 

2022, to integrate these changes into their operations. 

3. Leverage Ratio: Along with risk-based equity regulations, Basel III included a non-

risk-based leverage measurement that required banking institutions to preserve a 3% 

minimal proportion (Tier 1 equity split by the average amount of aggregated assets). To 

conform to international standards, the US central bank imposes tougher regulations, 

mandating a leverage ratio of six percent to provide Systemically Important Financial 

Institutions (SIFI) and 5% for protected bank-holding corporations. 

Basel III aims to create a safer financial system with a limited impact on economic growth. 

It will affect investors differently but generally promises safer bonds and more stable stock 

markets. Understanding these regulations helps investors gauge financial sector stability 

and global economic health. Delphix. (2020), 

Disadvantages of Basel III Framework: 

1. Complexity: Basel III is a complex framework, which can be challenging for banks 

to implement and regulators to oversee effectively 

2. Higher Capital Requirements: Basel III requires banks to hold higher capital 

levels as a buffer against financial crises.  

3. Risk-Weighted Assets: Risk-weighted assets in Basel III calculations can be 

subjective and prone to manipulation, as banks may have incentives to 

underestimate the risk of their assets to reduce capital requirements. 

4. Procyclicality: Critics contend that Basel III‘s capital rules may worsen economic 

cycles by forcing banks to increase capital or decrease lending during downturns, 

potentially deepening economic downturns. 
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5. Regulatory Arbitrage: There is a concern that banks might resort to regulatory 

arbitrage to lessen the effects of Basel III rules, like transferring high-risk assets 

from their books or employing intricate financial tools to lower capital demands. 

6. Unintended Consequences: As with any regulatory system, Basel III could lead to 

unforeseen outcomes. For instance, banks might curtail lending to specific 

industries or areas to adhere to the rules, potentially impacting credit accessibility 

for businesses and individuals. 

7. Implementation of Basel III in Bangladesh: Basel III is like a set of rules for 

banks to be safer and more careful with their money. It has three essential parts, 

called pillars. They are: 

8. Enhanced Minimum Capital and Liquidity Requirements: The first pillar, 

Minimum Capital Requirement, covers overall risk, including credit, market, and 

operational risk. It sets the minimum amount of capital banks must hold to handle 

these risks. 

9. Enhanced Supervisory Review Process for Firm-Wide Risk Management and 

Capital Planning: The second pillar, the Supervisory Review Process, ensures 

banks have enough capital to handle their risks. Banks use an internal process 

called ICAAP to assess and maintain capital levels. Central banks may also conduct 

an independent review called SREP to suggest necessary actions. 

10. Enhanced Risk Disclosure and Market Discipline: The third pillar complements 

the first two by requiring banks to be transparent about their capital, risk 

assessment, and structure. Basel II and Basel III aim to ensure bank stability, trust, 

and transparency in the financial system, focusing on capital adequacy and risk 

reduction. 
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11. One part of Basel III concerns how banks must ensure the risk of the things they 

invest in or lend money to. They must consider whether those things are safe or 

risky. The goal of Basel III is to ensure that people have enough money to cover 

their losses if things go wrong. It also wants banks to be more careful when they 

borrow money to make investments. 

These rules were made after the 2008 financial crisis. They were agreed upon by a group of 

people who oversee banking rules. They were supposed to start in 2013 but got delayed 

several times. In Bangladesh, the central bank introduced Basel III rules to make its banks 

follow international standards. They started implementing these rules in 2015, and by 2019, 

they will fully follow Basel III (Arifeen, 2018). 
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Chapter-4 

Research Design 
 

The researcher has tried understanding the determinants of Bangladesh-based commercial 

banks' profitability. In the literature review segment of the study, the researcher identified 

several potential factors that can influence commercial bank's profit numbers. Using 

secondary data, the researcher empirically tested the validity of these already established 

linkages. Several quantitative tools like determinant analysis, multiple regression model, 

Chow tests for structural breaks, etc. to better understand the research area of interest. The 

research methodology chapter focuses on the different choices the researcher has made to 

achieve the research objectives.   

This chapter of the Ph.D. dissertation will focus on the chosen research philosophy, 

research design, research approach, and research method. The rationale behind such 

choices has also been discussed. The researcher then focused on the data collection 

mechanism, sampling framework, and major decisions the researcher made during data 

management.  In the later segment of this chapter, the researcher has focused on the ethical 

dilemmas related to the data collection phase.  

In the conceptual framework segment, the researcher presented the econometric challenges, 

she faced while employing multiple regression analysis, and linear discriminant analysis. 

The researcher has also discussed how she resolved these challenges.  

Saunders et al. (2007) prescribed a detailed and holistic representation of research 

methodology and named the graphic representation as ‗Research opinion‘. While designing 

the research methodology, the researcher followed the research onion.  
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Figure-4.1 

Saunders's Research Onion 

 
 

Source: Saunders et al. (2007) 

 

4.1 Research Philosophy 

 Research philosophy refers to the conceptual framework of the research process that 

determines how the research objectives will be achieved (Saunders et al., 2007). So, 

research philosophy guides the researcher in several stages – null hypothesis formation, 

data collection, and interpretation of results. Research philosophy can be broadly 

categorized into two streams – positivism and phenomenology. There exist subtle 

differences between these two research philosophies as per three dimensions: axiology, 

ontology, and epistemology. The following table will provide a snapshot of how these two 

research philosophies are different from each other.  
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Table-4.1 

 Difference between types of research philosophy 

 
Dimensions of 

research 

philosophy  

Positivism  Phenomenology  

Axiology (Role 

of values in the 

research 

process) 

Researchers can objectively conduct 

the research and his/her ethical 

standing should not be 

accommodated in the research 

process.  

The researcher's ethical standpoint 

has an active role to play in the 

research process.  

Ontology 

(Nature of truth) 

At a given point in time, there exists 

only one reality.  

At a given point in time, multiple 

realities can exist.  

Epistemology 

(knowledge 

formation 

process) 

Knowledge stems from applying the 

established rules of nature not 

through generalization.  

Knowledge stems from the 

application of rules of nature, from 

respondents' experiences, their 

narratives, etc.  

Source: The Researcher 

Proponents of positivism believe that research results (tables, numbers, figures) should be 

taken at their face value. They also firmly believe that sample respondents make rational 

choices and their interpretation of reality is free from errors and biases. As per the 

positivism-led school of thought, there is no need to incorporate a social scientist's 

viewpoint while interpreting the research results. 

On the other hand, proponents of phenomenology believe that research results (tables, 

numbers, figures) should not be taken at their face value. They also firmly believe that 

sample respondents often make irrational choices and that their interpretation of reality is 

not free from errors and biases. As per the phenomenology-led school of thought, there is a 

need to incorporate social scientist's viewpoint while interpreting the research results. 

The researcher followed positivism as the chosen research philosophy. It was a secondary 

data-driven study and the researcher did not collect primary data through FGD, survey, or 

interview. So, the collected data was free from standard survey biases and the research 

results were not subject to social scientist's interpretation.  
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4.2 Research Approach 

 Research approaches can be broadly categorized into two segments: deductive approach 

and inductive approach (Kothari, 2014). There exist subtle differences between these two 

research approaches as per two dimensions: how a hypothesis is tested and how the theory 

is formed (Saunders et al., 2007). The following table will provide a snapshot of how these 

two research approaches are different from each other. 

 Table-4.2 

 Difference between types of research approaches 

 
Dimensions of 

the research 

approach 

Deductive approach Inductive approach  

Theory 

formation 

Established theories work in the 

background.  Theory formation is 

not the objective of the researcher.  

Using the established 

theories, a new theory is 

developed.   

Core objective Testing the established theories in 

light of the collected data through 

hypothesis  

Developing new theories 

or reinterpret the 

established theories.  

Flow of 

research 

process 

Hypothesis → Data → Results  Established theory → 

Generalization → New 

theory 

Generalizability  Generalized viewpoint → specific 

viewpoint  

Specific viewpoint → 

generalized viewpoint  

Source: The Researcher 

The researcher has followed a deductive research approach whereby null hypotheses were 

constructed and tested. The determinants of a commercial bank's profitability have already 

been well-identified in the empirical papers. So, the research phenomenon is well 

documented in the empirical literature. Since it was empirical research, the established 

theory was tested in the Bangladesh context.  
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4.3 Research Method 

One can broadly categorize research methods into two segments – quantitative method and 

qualitative method. The following table will provide a snapshot of how these two research 

methods are different from each other.  

Table-4.3 

Difference between types of research methods 

 

Dimensions 

of the 

Research 

Method 

Quantitative method Qualitative method 

Research 

input 

Here research inputs [data] are in 

numeric format, predominantly in 

scale and/or ratio form.   

Here research inputs [data] are 

non-numeric, predominantly 

in ordinal or categorical 

format.  

Research 

output 

In the case of the quantitative 

method, research outputs are 

mostly numeric.  

 

In the case of qualitative 

research methods, research 

outputs are mostly non-

numeric.  

Source: The Researcher 

The researcher employed a number of quantitative methods in this thesis. So, it was 

basically a multi-method quantitative business research.  

4.4 Research Design 

Research design deals with the strategy through which research data is collected. Popular 

research designs are as follows: experiment, survey, case study, archival research, 

ethnography, grounded theory, action research, narrative inquiry, etc.  

 Experiment – Experiments are often used in laboratory-based natural science-

related research.  

 Survey – A very popular technique often employed in social research to collect 

primary data.  

 Archival research – The Archive is often referred to as a data depository [excel 

templates, audio, visual documents, etc.]. With the advent of the internet, data 
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archives have become a mainstream source of secondary data (Saunders et al., 

2007).  

 Case study – A case study refers to an in-depth, interactive inquiry of a 

phenomenon or research unit. Researchers gather primary data through case studies.  

 Ethnography – A qualitative research method where the researcher actively 

[physically] engages in the research process (Kothari, 2014).  

This research is based on archival research. The data depository is based on an in-house 

constructed Excel template.  

4.5 Sampling 

This research focused only on Bangladesh-based commercial banks; so quite naturally, 

Bangladesh-based commercial banks constituted the population. There exist variations in 

the business model since Islamic banks follow the Shariah principle and commercial banks 

do not follow the Shariah principle. The researcher employed purposive sampling [also 

known as judgemental or subjective sampling] for this research. The researcher specifically 

tried to focus on commercial banks' profitability and that is why she chose only non-

Islamic commercial banks.  

4.6 Research time frame 

 The researcher has used a panel database. The research period spanned from 2011 to 2023. 

It is worth mentioning that there is a systematic lag of one concerning annual data. This 

panel database had both cross-sectional and time-series variations – these variations were 

later exploited while building models.    

Data: Researchers use both primary-level and secondary-level data in their research. Data 

collected for the first time is known as primary data and it is generally collected through 

surveys, focus group discussions, and interviews. Data already collected for some previous 
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research is known as secondary data. Journals, textbooks, articles, industry reports, 

websites, and proprietary databases are the common sources of secondary data (Hayashi, 

2021).  

The researcher used secondary data for this research. The data was collected from annual 

reports of Bangladesh-based commercial banks. Since annual reports are available in the 

public domain there is no need to seek prior permission. Macroeconomic data was 

downloaded from the Bangladesh Bank website. Again, this information is also available in 

the public domain and freely downloadable.  

The researcher downloaded annual-level data and the data was in ratio format. In the case 

of ratio-form data, all mathematical operations are possible.  

4.7 Data management and analysis  

The researcher followed some standard data management protocols.  

a. The researcher has deleted cells that contained missing values. The missing value 

command for all the variables was run at a time. It would be worth mentioning that 

while running the regression command over the Stata package, missing values are 

automatically deleted (Kothari, 2004). This standard protocol is usually followed in 

several empirical papers on corporate finance.  

b. Empirical studies conducted on finance and banking topics often use winsorized or 

trimmed data (Dougherty, 2021). Researchers generally winsorize at 5% or 1% 

level or at times, researchers prefer trimming the database. In the baseline 

regression, the researcher has not followed any such data management protocol. 

While checking out the robustness of the result, the researcher winsorized the data 

at a 5% level.  
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4.8 Ethical issues  

Researchers generally face several ethical issues [undisguised research, non-discriminatory 

surveys] while collecting primary data through surveys, focus group discussions, 

interviews, etc (Hayashi, 2021). It was secondary data-based research and the data was 

collected from a publicly available source with no pre-extraction and post-extraction 

clauses. So, the researcher faces a limited number of ethical challenges while conducting 

the research.  

4.9 Research validity and reliability 

 Research validity and reliability issues can be explored through various dimensions.  

 Internal validity – Profitability determinants are in line with the established 

hypothesis and expected signs. There have not been any instances where regression 

signs deviated from the expected sign (Saunders et al., 2007). 

 External validity – The research results are in line with similar sorts of business 

research conducted across different countries and ecosystems (Kothari, 2004). 

 Construct validity – Following empirical literature, the researcher has constructed 

the variable and regression model (Kothari, 2004).  

 Test-retest reliability – Any other researcher following a similar methodology and 

having a similar database will generate similar kinds of research outputs (Saunders 

et al., 2007). So, this research does have test-retest reliability.  

4.10 Conceptual framework 

In this segment, the researcher is going to discuss the econometric foundation behind 

multiple regressions, the Chow test, and how these tests are relevant to analyzing the 

database. The researcher is also going to discuss the major limitations of these quantitative 

tests and how these limitations were overcome.  
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In order to understand the determinant factors of commercial bank profitability, the 

researcher has run a series of regressions. Now, the researcher will present the 

specifications related to the regression analysis.  

ROAi,t = α + ∑   
   i Firm-specific factorsi,t + β7 Industry-specific factor + ∑   

   j Macro-

economic factorst + ai + ∆t + εi,t  [Model I] 

CAPEi,t = α + ∑   
   i Firm-specific factorsi,t + β7 Industry-specific factor + ∑   

   j Macro-

economic factorst + ai + ∆t + εi,t  [Model II] 

Economic Profiti,t = α + ∑   
   i Firm-specific factorsi,t + β7 Industry-specific factor + 

∑   
   j Macro-economic factorst + ai + ∆t + εi,t  [Model III] 

So, the researcher assumed that different versions of profitability are a function of some 

firm-specific factors, industry-level factors, and macroeconomic factors. Since, every 

variable is denoted by [ i,t], the dataset is a panel one, and the data varies over time and 

cross-sectional components.  

In the above-mentioned models, ROA, CAPE, and economic profit refer to the dependent 

variable and the researcher has tried to estimate a determinant model for ROA, CAPE, and 

Economic Profit respectively. εi,t refers to the disturbance element and it can be 

decomposed into three sub-components such as – cross-sectional, time-invariant 

heterogeneity (ⱷi), time effect (δt), and noise (γi,t). The operational definition of the 

dependent variables is as follows:  

 

 

 

 

 

 

 

 

 



109 
 

Table-4.4  

Operational definition of dependent variables 

 
Dependent 

variable 

Operational definition  Variable 

characteristics  

ROA (Return on 

asset) 

Net income / Total asset; the ratio was 

calculated for each year and for each bank 

Ratio variable 

Economic profit  Net income – Equityt-1 * Cost of equity; 

economic profit was calculated for each year 

and for each bank  

Ratio variable 

CAPE  Price/3-year moving average of EPS; CAPE 

was calculated for each year and for each 

bank. 

Ratio variable 

Compiled by: The Researcher 

There has been an organized attempt made to observe profitability from different angles. 

Return on assets has been used by several researchers to observe firm-level profitability. 

ROE [return on equity] could have been another good proxy but these two ratios are 

connected as depicted in the three-factor Du-Pont analysis (Kosmidou, 2008). Economic 

profit or residual earnings refers to the risk-adjusted level of profit. So, given the firm's cost 

of equity, the researcher first calculated a benchmark income, and firms earning above the 

benchmark are adding value. Finally, it is assumed that better performance should be 

reflected in stock market-based parameters like price/earnings multiple and the researcher 

has smoothened the earnings capability of the business by introducing a moving average of 

earnings while calculating the CAPE. The seminal paper of Shiller prescribed a 5-year 

moving average, but due to data concerns, the researcher opted for a 3-year moving 

average.  

The operational definition of the firm-level factors is as follows:  
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Table-4.5  

Operational definition of firm-specific variables 

 

Firm-level 

factors 

Operational definition  Variable 

characteristics  

Business 

Size 

Natural logarithm of commercial 

bank‘s total asset; the variable was 

calculated for each year and for 

each bank 

Ratio variable 

Capital 

adequacy  

Tier-1 and tier-2 capital/risk-

weighted asset; capital adequacy 

was calculated for each year and 

for each bank  

Ratio variable 

Activity 

mix  

Total non-operating income/total 

income; activity mix was 

calculated for each year and for 

each bank 

Ratio variable 

Asset 

quality 

Substandard, bad, and doubtful 

loan/total loan; asset quality was 

calculated for each year and for 

each bank. 

Ratio variable 

Cost 

manageme

nt 

Natural logarithm of commercial 

bank‘s overhead; this variable was 

calculated for each year and for 

each bank 

Ratio variable 

Compiled by: The Researcher 

a. Business size – Business size and profit numbers are positively connected and 

business size comes with a number of synergies as well. Larger commercial banks 

can exploit economies of scale and economies of scope opportunities in a better 

way.  

b. Capital adequacy – Adequate equity caution helps banks prevent bankruptcy. 

However, it should reduce profitability measures like ROE and ROA since higher 

capital will restrict the financial leveraging opportunity (Fayed, 2013).  

c. Activity mix – Nonoperating income sources like L/C guarantee-based commission, 

and loan commitment commission eventually hit the bottom line (Beck et al., 

2005). So, there exists a positive relationship between activity mix and commercial 

banks‘ profitability. It will be worth mentioning that activity mix diversifies the 
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ways commercial bank generates revenue and well-diversified commercial banks 

are more capable to withstand financial shocks.  

d. Asset quality – Non-performing loans are eventually written off from the balance 

sheet; at the bare minimum, banks fail to recover 100% of the money they provide 

to customers as credit. Improvement in asset quality statistics should result in 

superior profitability (Sanathanee, 2020). 

e. Cost management – By eliminating unnecessary overheads, commercial banks can 

enhance their profit. Inspired by empirical literature, the researcher has used the 

natural logarithm of overhead as the proxy for cost management initiative. 

Considering the negative relationship between cost and profit, the researcher 

expects that the regression coefficient concerning the cost management variable 

will be negative.  

The operational definition of the industry-level factor is as follows:  

Table-4.6  

Operational definition of industry-level variable 

 
Industry-

level 

variable 

Operational definition  Variable 

characteristics  

Market 

structure 

(HHI 

index) 

The Herfindahl-Hirschman index was calculated 

through industry asset size; the ratio was calculated 

for each year. 

Ratio variable 

Compiled by: The Researcher 

According to the structure-conduct-performance (SCP) theory, market concentration will 

result in monopoly, lesser magnitude of price rivalry, and abnormal profitability. Market 

concentration has been measured through the HH index and it is assumed to negatively 

influence commercial bank's profitability.  

The operational definition of the macro-economic variables is as follows:  
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Table-4.7 

 Operational definition of macro-economic variables 

 

Dependent 

variable 

Operational definition  Variable 

characteristics  

Term 

structure of 

interest 

rate 

Change in the yield spread between 10-year 

treasury bond and 5-year treasury bond; the 

variable was calculated for each year 

Ratio variable 

Inflation 

rate 

% change in year-to-year CPI level; Inflation rate 

was calculated for each year  

Ratio variable 

Macro-

economic 

growth rate 

% change in annual GDP in Bangladesh; macro-

economic growth rate was calculated for each year  

Ratio variable 

Compiled by: The Researcher 

Inspired by the empirical literature, the researcher has introduced several macroeconomic 

variables into the model.  

a. Term structure of interest rate – The yield curve and commercial bank's ability to 

transfer the burden of interest rate volatility determines the net interest earned by 

the commercial bank. Here, the researcher has used yield spread as a proxy for the 

term structure of interest rate. Even though, the rates are determined by the 

devolvement process, change in yield spread is supposedly the best possible proxy 

to measure term structure.  

b. Inflation rate – According to Fisher's equation, the nominal interest rate is 

determined by the real interest rate and inflation rate (Gezu, 2014). A higher 

inflation rate should result in higher interest rates and vice-versa. It has been 

hypothesized that a higher inflation rate should result in higher interest earned and 

superior profitability.  

c. Macroeconomic growth rate – There is a positive relationship between economic 

growth rate and loanable funds (Muneeret al., 2013). A developed economy needs 

more credit facilities to tap the economic opportunities. Given the empirical 

connection between the economic growth rate and the loanable fund market, the 
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researcher has assumed that the economic growth rate will positively influence 

commercial banks' profitability.  

4.11 Estimating the regression parameters 

Regression parameters can be estimated using different frameworks – OLS framework, 

MLE framework, and GMM framework.  

In the OLS [ordinary least square] framework, the regression parameters [β0 and βk] are 

estimated using an optimization technique whereby the sum of the squared residuals is 

minimized. The sample model for a single-factor model can be represented as such: Yi = β0 

+ β1 Xi + εi  

In the estimated model, there will not be any error as E[Yi|Xi] = β0 + β1 Xi. So, the error 

(εi) can be calculated by εi = Yi -  ̂. In the OLS mechanism, the squared sum of the 

residuals is minimized.  

        ∑    
    =         ∑                 

    

The minimization function is at first partially differentiated concerning the intercept. By 

assuming that the first order condition [FOC=0], the intercept for the given data is 

extracted. On a similar note, then the minimization function is at first partially 

differentiated concerning each beta coefficient separately. By assuming that the first order 

condition [FOC=0], each beta coefficient can be extracted using the given data.  

In the maximum likelihood estimation [MLE] framework, the regression parameters [β0 

and βk] are estimated using an optimization technique whereby the probability of getting a 

given sample out of the population is maximized. The sample model for a single-factor 

model can be represented as such: Yi = β0 + β1 Xi + εi  

In the estimated model, there will not be any error as E[Yi|Xi] = β0 + β1 Xi. So, the error 

(εi) can be calculated by εi = Yi -  ̂. It is assumed under the MLE framework that the errors 
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are normally distributed with a mean of zero and a constant variance [ζ]. Like any other 

normal variate, the error‘s probability density function [PDF] can be represented through 

the following equation.  

f(x) = 
 

√  
 
 

 
   

    
      

      

→ f(ε) = 
 

√  
 
 

 
   

    
    ⃛  

    ; since the summation of error is zero, the mean of error is also 

zero. So, the PDF becomes:  f(ε) = 
 

√  
 
 

 
   

    
    

   . The above-mentioned PDF can be 

transformed from the context of the dependent variable [Yi]; the transformed PDF will be 

something like f(Y) = 
 

√  
 
 

 
   

    
              

   

By plugging different sample values, one can generate respective probabilities. It is 

assumed that the samples are drawn on a random basis. Since samples are drawn on a 

random basis, all these PDFs are independent. So, the joint probability distribution function 

will become:  

f(Y) =  ∏
 

√  
 
 

 
   

    
              

   
       → f(Y) =  

 

√  
    

 

    
    ∑

              

   

The above function can be transformed in the form of a likelihood function. 

L(ⱷ|Xi) = 
 

√  
    

 

    
    ∑

              

   

By introducing log on both sides of the equation, one can remove the exponential 

components. 

Ln[ L(ⱷ|Xi)] =   
 

√  
    

 

   
   

   ∑ (  )  

By avoiding the constants, the log-likelihood function can be transformed into an OLS-

equivalent format.         ∑    
    =         ∑                 

    

The maximization function is at first partially differentiated concerning the intercept. By 

assuming that the first order condition [FOC=0], the intercept for the given data is 

extracted. On a similar note, then the maximization function is at first partially 
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differentiated concerning each beta coefficient separately. By assuming that the first order 

condition [FOC=0], each beta coefficient can be extracted using the given data.  

Finally, under the methods of moments estimators, regression coefficients are extracted as 

a unique solution to the system of linear equations. Let us assume that the parameter  [1, 

2, …n] characterizes the probability distribution of a random variable Y. The population 

moment conditions are as follows:  

1 = E[Y] = f [1, 2, …n] 

2 = E[Y
2
] = f [1, 2, …n] 

….n = E[Y
n
] = f [1, 2, …n] 

Since while running regression, one depends on sample data, the above system can be 

written in a sample equivalent form. 

 ̂ = E[Y] = f [ ̂,  ̂,   ̂] 

 ̂= E[Y] = f [ ̂,  ̂,   ̂] 

…. ̂ = E[Y
n
] = f [ ̂,  ̂,   ̂] 

Provided that a solution exists for every parameter and also provided that the number of to-

be-estimated parameters is equal to the number be equations in the system, the above-

mentioned system of equations should provide a unique solution.  

All three baseline regressions were run under the OLS (ordinary least square) framework. 

In a standard OLS framework, the researcher tries to estimate regression parameters 

condition to a minimum sum of squared errors. Before running the OLS regression, some 

pre-conditions must be met.  

a. Linear in relationship – It was assumed that the exponents associated with beta 

coefficients are one (Woolridge, 2009). Even though there was no such restriction 

imposed on the linearity of the variables, the multi-factor model implemented 

assumed that all the independent variables were linear.  
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b. Random sampling – As already mentioned, there was hardly any space for sampling 

at the cross-sectional level. So, randomness in the case of this panel data came from 

the systematic noise observed in time series data. It was assumed that the random 

data is identically and independently distributed (Woolridge, 2009).  

c. No perfect multicollinearity – There were several macro-economic variables and it 

is quite normal for macro-economic variables to be connected. However, there have 

not been any instances of variables showing multi-collinear relationships.  

d. Variation in the dependent variable: The researcher has found that the variance of 

all the independent variables is non-zero (Woolridge, 2009).  

e. Zero conditional mean: The expected value of regression noise given the 

independent variables is zero. So, it means that the list of independent variables 

embedded in the model is exhaustive and there are no other independent variables 

that can influence the dependent variable through the error channel (Woolridge, 

2009).  

The researcher has tried to ensure that the estimated parameters are unbiased, consistent, 

and efficient. Now, the researcher would like to incorporate the proof of unbiasedness, 

consistency, and efficiency in this part of the research methodology.  

4.12 Unbiasedness of regression estimators 

 If the regression parameter is unbiased, then the expected value of sample statistics is 

equal to the true population parameter (Woolridge, 2015). The OLS pre-conditions are as 

follows:  

a. The estimated relationship projected between the factor and independent variable is 

linear.  

b. The data is collected through random sampling.  
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c. Zero conditional mean: E [u|X] = 0  

d. There exists no perfect multicollinearity among the pairs of independent variables.  

e. Non-zero variance in all the independent variables. 

Given, these pre-conditions in a single-factor model, we can estimate beta estimators using 

the following way.  

 ̂1=  
          

        
   =    

∑       ̅̅ ̅̅       ̅̅̅̅

       ̅̅̅̅     = 
∑          ̅̅̅̅

       ̅̅̅̅     [Alternatively  ̂1=
∑          

       ̅̅̅̅   

= 
∑                        ̅̅̅̅

       ̅̅̅̅   [Note: in the population model: Yi = βo + β1 Xi + ui] 

= 
∑                        ̅̅̅̅

        
  

= 
∑          ̅̅̅̅

        
  + 

∑            ̅̅̅̅

        
 + 

∑           ̅̅̅̅

        
 

= βo 
       ̅̅ ̅

        
 +β1   

∑          ̅̅̅̅

        
 + 

∑           ̅̅̅̅

        
 

= βo *0 + β1 
       

        
  +    

∑           ̅̅̅̅

        
           [⅀ (xi-  ̅̅̅ =0; ∑          ̅̅ ̅           ] 

= 0 + β1 *1 +    
∑           ̅̅̅̅

        
 

 ̂1 = β1 +    
∑           ̅̅̅̅

        
 

There is no other way to simplify the expression anymore. To simplify this expression 

further, the researcher is going to use the expectation operator. By taking expectation 

operator on both sides:  

E ( ̂1)  = E [β1 +    
∑           ̅̅̅̅

        
] 

= E(β1) + E 
∑           ̅̅̅̅

        
 = β1+ 

              ̅̅ ̅

            
 = β1 + 

              ̅̅ ̅

        
 [note: E(constant) = constant] 

E ( ̂1)  = β1 + 
              ̅̅ ̅

        
 

→ E ( ̂1│xi)  = β1 + 
              ̅̅ ̅    
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Since we are running a CLRM, the mean independence condition must have been fulfilled. 

And Mean independence: E[ui│Xi]= 0; E(uixi) = 0   

→ E ( ̂1│xi)  = β1 + 
          

       
 * - 

          
̅̅ ̅̅ ̅̅ ̅̅ ̅

        
 

→ E ( ̂1│xi)  = β1 + 0  

→ E ( ̂1│xi)  = β1 

By taking expectation operator on both sides:  

E[E ( ̂1│xi)]  = E[β1] 

E ( ̂1) = β1 [proved] 

This single-factor regression model-based proof of unbiasedness can be extended in a 

multi-factor model and the research area of interest revolves around a multi-factor model 

[where commercial banks' profitability is dependent on several factors] (Woolridge,2015). 

So, the above-mentioned proof of unbiasedness is a legitimate framework in a multi-factor 

model.  

4.13 Consistency of regression estimators 

If the regression parameter is consistent, then when the sample size increases, the sample 

beta statistics converge to the true population parameter (Woolridge, 2015). The OLS pre-

conditions are as follows:  

The OLS pre-conditions are as follows:  

a. The estimated relationship projected between the factor and independent variable is 

linear.  

b. The data is collected through random sampling.  

c. The covariance [hence correlation] between independent variables and error is zero.  

d. There exists no perfect multicollinearity among the pairs of independent variables.  

e. Non-zero variance in all the independent variables. 
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Given, these pre-conditions in a single-factor model, we can estimate beta estimators using 

the following way.  

 ̂1=  
          

        
   =    

∑       ̅̅ ̅̅       ̅̅̅̅

       ̅̅̅̅     = 
           

       ̅̅̅̅      

= 
                  

       ̅̅̅̅   [Note: in the population model: Yi = βo + β1 Xi + ui] 

= 
                  

        
  

= 
           

        
  + 

             

        
 + 

           

        
 

= 0 +β1   
           

        
 + 

           

        
 [cov(constant, xi)=0] 

= β1 
       

        
  +    

           

        
           [cov(xi,xi)=var(xi) ] 

= 0 + β1 *1 +   
           

        
            

 ̂1 = β1 +    
           

        
            

There is no other way to simplify the expression anymore. To simplify this expression 

further, the researcher is going to use the plim operator. By taking plim operator on both 

sides:  

Plim  ̂1 = plim [β1 +    
           

        
  ]          

= plim(β1) + 
                 

               
 

= β1 + 
 

        
  [ note: plim [cov(ui, xi) = 0] 

= β1 

        ̂ = β1 [proved] 

This single-factor regression model-based proof of consistency can be extended in a multi-

factor model and the research area of interest revolves around a multi-factor model [where 

commercial banks' profitability is dependent on several factors] (Woolridge,2015). So, the 

above-mentioned proof of consistency is a legitimate framework in a multi-factor model.  
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4.14 Efficiency of regression estimators 

 If the regression parameter is efficient, then the beta coefficient‘s variance should be the 

lowest among all other beta coefficients estimated through MLE and MM methodology 

(Woolridge, 2015). The OLS pre-conditions are as follows:  

a. The estimated relationship projected between the factor and independent variable is 

linear.  

b. The data is collected through random sampling.  

c. Homoscedasticity: Var [u|X] = Constant 

d. There exists no perfect multicollinearity among the pairs of independent variables.  

e. Non-zero variance in all the independent variables. 

 

Given, these pre-conditions in a single-factor model, we can estimate beta estimators using 

the following way.  
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= 
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 + 

∑           ̅̅̅̅
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           [⅀ (xi-  ̅̅̅ =0; ∑          ̅̅ ̅           ] 

= 0 + β1 *1 +    
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 ̂1 = β1 +    
∑           ̅̅̅̅
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There is no other way to simplify the expression anymore. To simplify this expression 

further, the researcher is going to use the 'Var' operator. By taking the variance operator on 

both sides:  

Var ( ̂1|X)  = Var [β1 +    
∑           ̅̅̅̅

        
 |X] 

= Var (β1|X) + Var[ 
∑           ̅̅̅̅

        
 |X] = 0 + 

                 ̅̅ ̅̅

                
    =  

           ∑      ̈  

∑      ̈ 
  

Var ( ̂1|X)  =
            

∑      ̈ 
  = constant [Proved] 

So, under the homoscedasticity assumption, the variance of OLS estimators is constant. On 

the other hand, if the variances are not constant then, Var ( ̂1|X) = f (X). 

This single-factor regression model-based proof of efficiency can be extended in a multi-

factor model and the research area of interest revolves around a multi-factor model [where 

commercial banks' profitability is dependent on several factors] (Woolridge,2015). So, the 

above-mentioned proof of efficiency is a legitimate framework in a multi-factor model.  

4.15 Heteroscedasticity of regression error 

 If the regression parameter is efficient, then the beta coefficient‘s variance should be the 

lowest among all other beta coefficients estimated through MLE and MM methodology. 

The OLS pre-conditions are as follows:  

Let us assume a population model: Yt = β0 + β1 Xt + εt 

Sample model: Yt =   ̂+   ̂ Xt + ut 

We know that   ̂ = 
           

        
 = 

                        

        
 = 

           

        
 + 

             

        
 + 

           

        
 

= 0 + β1 

           

        
 + 

           

        
  = β1 

        

        
 + 

           

        
 = β1  + 

           

        
 = β1   + 

∑           ⃛

∑        ̈   

Var [  ̂|X] = Var [ β1   + 
∑           ⃛

∑        ̈   |X]  

= Var [ β1 |X] + Var [ 
∑           ⃛

∑        ̈   |X] + 2 Cov [β1, 
∑           ⃛

∑        ̈   |X]  
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= Var [β1] + Var [ 
∑           ⃛

∑        ̈   |X] + 0 [Note: Cov {Constant, variable}= 0]  

= 0 + Var [ 
∑           ⃛

∑        ̈   |X]      [Note: Var {constant} = 0]  

= Var [ 
∑           ⃛

∑        ̈   |X] 

= Var [ 
∑         ⃛

∑        ̈   εt |X]  

=  
∑       ⃛  

∑        ̈    Var [εt|X]                        {Note: Var[CX] = C
2 
* Var [X]} 

= 
 

∑        ̈   f(Xt)
 
 = Variable  [Proved]  

This single-factor regression model-based proof of efficiency can be extended in a multi-

factor model and the research area of interest revolves around a multi-factor model [where 

commercial banks' profitability is dependent on several factors] (Woolridge,2015). So, the 

above-mentioned proof of efficiency is a legitimate framework in a multi-factor model.  

Now, the researcher would like to discuss the omitted variable bias issues and the inclusion 

of irrelevant variables in the model and how these problems got sorted out.  

Omitted variable bias: Here, the researcher will focus on whether the omitted variable 

problem led to a biased or unbiased regression coefficient (Woolridge, 2015).  

Population model: Yt = β0 + β1 Xt1 + β2 Xt2 + εt 

Sample model: Yt =   ̂+   ̂ Xt + ut 

The OLS pre-conditions are as follows:  

a. The estimated relationship projected between the factor and independent variable is 

linear.  

b. The data is collected through random sampling.  

c. Zero conditional mean: E [u|X] = 0  

d. There exists no perfect multicollinearity among the pairs of independent variables.  
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e. Non-zero variance in all the independent variables. 

Given, these pre-conditions in a single-factor model, we can estimate beta estimators using 

the following way.  
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By taking expectation operator on both sides:  
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Since we are running a CLRM, the mean independence condition must have been fulfilled. 

And Mean independence: E[ui│Xi]= 0; E(uixi) = 0   

→ E ( ̂1│xi)  = β1 + 0 + β2 * E{ 
           

        
 |X} 
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→ E ( ̂1│xi)  = β1 + β2 
           

        
 

So, in the case of an omitted variable, the regression parameter can never be unbiased.  

This single-factor regression model-based econometric framework can be extended in a 

multi-factor model and the research area of interest revolves around a multi-factor model 

[where commercial banks' profitability is dependent on several factors] (Woolridge,2015). 

So, the above-mentioned econometric framework is legitimate in a multi-factor model.  

Omitted variable bias management: The researcher went through the 

empirical literature and then selected the set of independent variables. So, 

the researcher believes that the omitted variable concern is partially 

mitigated.  

 

4.16 Irrelevant variable problem 

Here, the researcher will focus on whether irrelevant variable problems led to biased or 

unbiased regression coefficients.  

Population model: Yt = β0 + β1 Xt1 + εt 

Sample model: Yt =   ̂+   ̂ Xt +   ̂ Xt ut 

The OLS pre-conditions are as follows:  

a. The estimated relationship projected between the factor and independent variable is 

linear.  

b. The data is collected through random sampling. 

c. Zero conditional mean: E [u|X] = 0  

d. There exists no perfect multicollinearity among the pairs of independent variables.  
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e. Non-zero variance in all the independent variables. 

Given, these pre-conditions in a single-factor model, we can estimate beta estimators using 

the following way.  
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Since we are running a CLRM, the mean independence condition must have been fulfilled. 

And Mean independence: E[ui│Xi]= 0; E(uixi) = 0   

→ E ( ̂1│xi)  = β1 + 0 + β2 * E{ 
           

        
 |X} 

→ E ( ̂1│xi)  = β1 + β2 
           

        
 

But since the 2nd variable is irrelevant: Cov [x1,x2] = 0; E ( ̂1│xi)  = β1. Again if β2= 0; E ( ̂1│xi)  = β1.  

So, in the case of an irrelevant variable, the regression parameter can be unbiased.  
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This single-factor regression model-based econometric framework can be extended in a 

multi-factor model and the research area of interest revolves around a multi-factor model 

[where commercial banks' profitability is dependent on several factors] (Woolridge,2015). 

So, the above-mentioned econometric framework is legitimate in a multi-factor model.  

Irrelevant variable problem management: The researcher went through the 

empirical literature and then determined the set of independent variables. So, 

the researcher believes that the irrelevant variable-related concern is partially 

mitigated.  

 

4.17 Endogeneity problem 

One very important assumption in OLS is homogeneity – E[ui,t|X]= 0. Whenever this 

assumption is breached, the model becomes an endogenous model:  E[ui,t|X]≠ 0 

(Woolridge, 2015). There are three sources of endogeneity.  

a. Omitted variable bias: This issue has already been accommodated in the earlier part of 

the study. 

b. Reverse causality: The regression model used in the study is as follows:  

Profitability = α+βi* ∑Firm, macro and industry-level controls +ui,t;  

Under reverse causality channel:  

Independent variable = α + β1* profitability + ui,t 

Exogeneity: E[ui,t| Firm, macro and industry-level controls] = 0   

→ E[ui,t| α + β1* profitability  + u] = 0  

E[ui,t|α] =??? ; E[u|u]; E[u| β1* profitability] =??? 

E[ui,t|ui,t] = Cov (u,u) = Var (u) ≥0  
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The researcher has used instrumental variables to check whether the reverse causality 

channel is a valid source of endogeneity in the model or not.  

c. Measurement error in an independent variable:  The regression model used in the study 

is as follows: Profitability = α+βi* ∑Firm, macro, and industry-level controls +u. For 

example, a particular variable capital adequacy has not been properly measured.  

Capital adequacy * = Capital adequacy + ε 

⸫ Capital adequacy * - ε = Capital adequacy 

Profitability = α+β* [Capital adequacy* - ε] + βi* ∑Firm, macro and industry-level 

controls + u  

→ Profitability = α+β*Capital adequacy* - βε + βi* ∑Firm, macro and industry-level 

controls+ u;  

⸫ Error = - βε +u 

Exogenous model: E [- βε +u|Capital adequacy]= 0  

→ E[- βε +u| Capital adequacy * - ε] = 0  

E[[- βε| Capital adequacy *]; E[[u| Capital adequacy*]; E[[- βε|-ε], E[[u|-ε] 

E[- βε|-ε] → -β E[ε|ε]  → -β cov(ε,ε)→ -β var(ε) ≤ 0  

The researcher has used multiple definitions of independent variables. And the results are 

robust even if multiple definitions of independent factors are used in the model.  

A specific structural change occurred during the research time frame [2011-2023] and it 

influenced the nature of competition and corporate profitability. To better understand the 

impact of this structural change, the researcher has used the Chow test (Palma, 

2016). There are three models run in a Chow test: Baseline regression, pre-event regression 

model and post-event regression model. In this case, the baseline model took the following 

form:  
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Yi,t = α + ∑   
   i Firm-specific factorsi,t + β7 Industry-specific factor + ∑   

   j Macro-

economic factorst + ai + ∆t + εi,t  

Here Yi,t refers to a commercial bank's profitability. The composite error encompasses 

cross-sectional time-invariant heterogeneity (ai), time-variant noise (∆t), and idiosyncratic 

error (εi,t).  

The pre-event [pre-Basel] model can be represented under the following specification:  

Yi,t = α1 + ∑   
   i Firm-specific factorsi,t + γ7 Industry-specific factor + ∑   

   j Macro-

economic factorst + ai + ∆t + εi,t  

The post-event [post-Basel] model can be represented under the following specification:  

Yi,t = α2 + ∑   
   i Firm-specific factorsi,t + δ7 Industry-specific factor + ∑   

   j Macro-

economic factorst + ai + ∆t + εi,t  

Chow test specifications: The null hypothesis under the Chow test asserts that:  

a. α1 = α2 = α [ No variation among the baseline, pre-event and post-event constants] 

b.  ∑   
   i =  ∑   

   i = ∑   
   i [ No variation among the baseline, pre-event, and post-

event regression coefficient for respective set of firm-specific variables]  

c. ∑   
   i =  ∑   

   i = ∑   
   i [ No variation among the baseline, pre-event, and post-

event regression coefficient for respective set of macro-economic variables]  

It is also assumed that the model errors are independent and identically distributed and the 

variance is unknown.  

The Chow-test statistics are measured in the following way: 
                    

                      
; here 

SSR represents the sum of squared residuals, k refers to several parameters in the model, 

N1 refers to the number of observations in the first sub-group, N2 refers to the number of 

observations in the second sub-group. The Chow-test statistics were compared with the F-
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test table value to check the null hypothesis. So, the Chow test allows for testing a joint 

hypothesis (Palma, 2016).  

The researcher has also performed linear discriminant analysis (LDA). To conduct the 

LDA test, the researcher calculated commercial banks‘ profitability for each year. Above-

average performance was denoted by ‗1‘ [a dummy input] and below-average performance 

was denoted by ‗0‘ [another dummy input]. Through the linear discriminant analysis, the 

researcher has tried to find out the best possible linear combination of variables that help 

explain variations among commercial banks in terms of profitability (Xanthopoulos et al., 

2013). The researcher is going to use LDA for post-estimation purposes. 

4.18 Principal component analysis and factor analysis 

 There were around 11 variables in the baseline model. Principal component analysis 

[PCA] was employed to assess the possibility of reducing dimensionalities while keeping 

the core information set unperturbed.  

In principal component analysis, researchers try to extract a square matrix [with n*n 

specification] called SLCs [standardized linear combination]. Column vectors of each SLC 

[also known as principal components] are linearly uncorrelated [orthogonal] from each 

other. These SLCs together can explain all the possible variations in the given variance-

covariance matrix. These column vectors hold the following identity: ∑   
  

    = 1. 

Eigenvalue, eigenvectors, and PCAs were extracted using the correlation matrix. The 

number of PCAs to keep was determined by drawing the scree plot.  

Since there were around 11 variables in the baseline model, factor analysis was performed 

to locate probable clusters among the factor variables. At first, the Kaiser-Meyer-Olkin 

(KMO) test was performed to determine whether the variance-covariance matrix-related 

information could be used for factor analysis or not. Eigenvalue and eigenvectors were 
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extracted using the correlation matrix. Then using the 'Varimax' function under the 

orthogonal rotation technique connected clusters among the factor variables were 

identified.  

4.19 Cross-sectional heterogeneity 

The existence of cross-sectional heterogeneity was examined by segregating the 

profitability indicators [ROA, ROE, and CAPE] into two groups. The median value was 

used as the cut-off indicator. So, the year-wise, firm-level, above-the-median profitability 

proxies were assigned to one group, and the year-wise, firm-level, below-the-median 

profitability proxies were assigned to another group. The basic objective was to check 

whether regression coefficients flipped their signs across groups.  

The regression model run using the above-median ROA values had the following 

specifications.  

ROAi,t = α + ∑   
   i Firm-specific factorsi,t + β7 Industry-specific factor + ∑   

   j Macro-

economic factorst + ai + ∆t + εi,t  [Model I] 

The regression model run using below-median ROA values had the following 

specifications.  

ROAi,t = α + ∑   
   i Firm-specific factorsi,t + β7 Industry-specific factor + ∑   

   j Macro-

economic factorst + ai + ∆t + εi,t  [Model II] 

The regression model run using the above-median CAPE values had the following 

specifications.  

CAPEi,t = α + ∑   
   i Firm-specific factorsi,t + β7 Industry-specific factor + ∑   

   j Macro-

economic factorst + ai + ∆t + εi,t  [Model III] 

The regression model run using below-median CAPE values had the following 

specifications.  
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CAPEi,t = α + ∑   
   i Firm-specific factorsi,t + β7 Industry-specific factor + ∑   

   j Macro-

economic factorst + ai + ∆t + εi,t  [Model IV] 

The regression model run using the above-median economic profit values had the 

following specifications.  

Economic Profiti,t = α + ∑   
   i Firm-specific factorsi,t + β7 Industry-specific factor + 

∑   
   j Macro-economic factorst + ai + ∆t + εi,t  [Model V] 

The regression model run using below-median economic profit values had the following 

specifications.  

Economic Profiti,t = α + ∑   
   i Firm-specific factorsi,t + β7 Industry-specific factor + 

∑   
   j Macro-economic factorst + ai + ∆t + εi,t  [Model VI] 

Test of robustness: A battery of tests was applied to test whether the observed effects are 

robust or not. 

Measurement error in the dependent variable: Unlike measurement error in the independent 

variables, measurement error in the dependent variable does not make the estimated 

regression parameters biased and inconsistent. Still, the researcher used three definitions of 

profitability to test whether the observed effects are robust to measurement error in the 

dependent variable.   

Heteroskedasticity concerns: The presence of heteroskedasticity makes the estimated 

regression parameters inconsistent and biased because the calculated standard error of the 

estimate is not reliable. Heteroskedasticity concerns were managed by using the 'robust 

standard error' command in Stata.  

Splitting the dataset: The given dataset was then segregated [using a 70%-30% ratio] into 

two segments: the training dataset and the testing dataset. Regression parameters were 

estimated using the training dataset and then using the estimated parameters, profitability 



132 
 

numbers were predicted. Then RMSE [root mean squared error] was calculated by 

comparing the predicted values with the actual values. A relatively lower RMSE value is 

an indicator of robust estimation of parameters.  

Business research is a gradual process and it consists of a series of interconnected 

activities. Due to time availability concerns and other structural rigidities, some of these 

steps may have overlapped.  

The researcher followed the positivism philosophy to conduct deductive research. The 

researcher developed some hypotheses based on the established literature and tested these 

hypotheses based on the quantitative data. From the sampled commercial banks, the 

researcher collected secondary-level data (Dougherty, 2021). The researcher has employed 

multiple data analysis tools which were all quantitative; so, this research should be 

categorized as ‗quantitative research‘. Standard data management tools like Winsorizing 

and trimming often used in corporate finance literature were employed in this paper.  

In the next part of the thesis, the researcher is going to at first present the descriptive 

statistics and correlation table. Then the researcher will present the results of data analysis 

tests. The researcher is also going to compare the research results with the established 

literature. The data analysis segment will also feature robustness test results.  
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Chapter-5 

Empirical Analysis 
 

In the ―Empirical Analysis‖ chapter of the thesis, at first, the baseline regression results 

were presented to better understand the profitability determinants. Commercial bank's 

profitability was defined through three perspectives – accounting profit (measured through 

ROA), economic profit (measured through residual income), and the market's perception of 

profit (measured through CAPE). So, three baseline regressions were run. 

Within the research time frame (2011-2023), Bangladesh-based commercial banks have 

implemented the Basel Accord. The implementation of Basel has changed the structure, 

conduct, and performance parameters of different countries' banking industries. Chow tests 

were employed to investigate whether there exists any structural change in terms of 

Bangladesh-based commercial banks' profitability determinants, profitability-asset quality 

relationship, and profitability-capital adequacy relationship. Finally, the impact of Basel 

implementation on commercial banks' profitability by introducing dummy variables and 

interaction effect was quantitatively assessed.  

5.1 Descriptive Statistics, Correlation Table, and Multivariate Analysis 

Descriptive statistics of the research variables are presented in the following Table-5.1.   
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Table-5.1 

Descriptive statistics 

 

 

 

 

 

 

 

 

 

 

 

 

 

Compiled by: The Researcher 

 

Interpretation:  

a. Most of the bank-specific variables were either in ratio format or converted in 

logarithm format. That is why these variables hardly had any outliers [extremely large 

or extremely small value].  

b. The presence of significant standard deviation is an indicator that there exists cross-

sectional heterogeneity within the research variables.   

Pairwise Pearson correlations of the research variables are presented in the following 

table.   

 

  

Research 

variables 

Observations Mean Standard 

deviation 

Minimum Maximum 

ROA 298 7.89% 3.76% -3.87% 17.04% 

Economic 

profit 

298 3.67% 4.67% -7.38% 9.32% 

CAPE 298 7.56 11.69% -4.55 21.83 

Size 298 2.78 20.83% 1.37 5.62 

Capital 

adequacy 

298 9.89% 9.38% 7.55% 13.65% 

Activity mix 298 27.62% 12.26% 21.40% 42.53% 

Asset 

quality 

298 11.04% 11.42% 7.64% 18.54% 

NIM 298 11.78% 5.45% 8.15% 13.67% 

HHI 12 27.30 10.56% 23.54 31.61 

Cost 

management 

298 1.53 4.23% 1.11 2.07 

Interest rate 12 1.65% 4.55% .87 2.13% 

Inflation 12 6.03% 6.49% 5.13% 8.03% 

GDP growth 

rate 

12 6.45% 8.30% 5.99% 7.74% 
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Table-5.2 

 Correlation Matrix 

Variables ROA RE CAPE Size 
Capital 

adequacy 

Activity

Mix 

Asset 

quality 
NIM HHI 

Cost 

management 

Interest 

rate 
Inflation 

GDP 

growth 

rate 

ROA 
1.00             

RE 
0.64 1.00            

CAPE 
0.48 0.45 1.00           

Size 0.11 0.21 0.63 1.00          

Capital 

adequacy 

-0.32 -0.27 -0.24 0.04 1.00         

Activity mix 
0.15 0.11 0.17 0.07 0.19 1.00        

Asset quality 
0.33 0.21 0.27 0.08 0.12 0.34 1.00       

NIM 0.34 0.30 0.35 0.11 0.08 0.21 0.06 1.00      

HHI 0.18 0.19 0.28 0.67 0.07 0.31 0.09 -0.10 1.00     

Cost 

management 

-0.24 -0.26 -0.24 0.35 0.11 0.25 0.07 -0.14 -0.33 1.00    

Interest rate 0.21 0.23 0.24 -0.05 0.12 0.28 0.06 0.67 0.07 0.04 1.00   

Inflation 0.11 0.08 0.13 0.11 0.18 0.06 0.04 0.43 0.04 0.13 0.61 1.00  

GDP growth 

rate 

0.14 0.23 0.28 0.08 0.03 0.17 0.08 0.56 0.06 0.17 0.48 0.45 1.00 

 

Compiled by: The Researcher 

 

Interpretation:  

a. None of the pairs are correlated in a perfectly positive or perfectly negative way.   

So, there exists no sign of a 'Full rank' problem or 'perfect multicollinearity' problem.  

b. The correlation between profitability proxies and capital adequacy is negative [as 

predicted in the empirical literature]. 

c. The correlation between profitability proxies and asset quality is positive [as 

predicted in the empirical literature].  

Using ‗ggplot2‘ and ‗GGally‘ packages installed in R, pairwise correlations between the 

dependent variables [ROA, economic profit, CAPE] and the regressors [Capital adequacy, 

Size, Activity mix, NIM, HHI, Cost management, etc.] were recalculated. The pair plot is 

depicted in the following graph.  
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Figure-5.1 

Probability Distribution, Scatter plot, and correlation matrix

 
Source: The Researcher 

 

Then PCA [principal component analysis] and factor analysis tools were employed over 

the independent-factor led variance-covariance matrix to better understand the 

interconnection among variables and find out probable dimension reduction opportunities. 

The magnitude of eigenvalues indicates how much the corresponding eigenvector is 

scaled. If λ>1, the eigenvector is said to be stretched; if λ is less than '1' but more than '0', 

the eigenvector is compressed. Ten eigenvalues were estimated using the given database 
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Given this above categorization, it can be concluded that eigenvectors corresponding to 

the first, second, third, and fourth eigenvalues are stretched and eigenvectors related to 

the fifth, sixth, seventh, eighth, ninth, and tenth eigenvalues are compressed. 

 

Figure-5.2  

Eigenvalues 

 

Source: The Researcher 

Figure-5:3 

 Principal Components  

 

 

Source: The Researcher 

 The first principal components can be represented by the following equation: 

 Y1= e11 *X1 + e21 *X2 + e31 *X3 + e41 *X4 + e51 *X5 + e61 *X6+ e71 *X7+ e81 *X8+ e91 

*X9+ e101 *X10 

  ⇒ Y1 = .50 x1 + .04 x2 -.36 x3 -.09 x4 -.07 x5 -.39x6 + .47 x7  -.29 x8 -.25 x9 -.24 x10 



138 
 

‘Business size‘ has a strong positive loading (.507), which means this variable is the most 

influential in determining the first principal component. A high size tends to higher the score 

on PC1, while a low size decreases it. ‘Activity mix’ and ‘HHI‘ contribute negatively and 

‗Cost management‘ contributes positively, though less strongly than the 'Business size' 

variable indicating they are somewhat associated with the variance in PC1, but to a much 

smaller extent. Other variables like ‘Capital adequacy‘, ‘Asset quality‘, ‘NIM‘, ‗Interest 

rate‘, ‗Inflation‘, and ‘GDP Growth rate‘ have much smaller absolute loadings, meaning 

they contribute less to this principal component.
 

Table -5:3 

 Proportion of the total variance explained by each principal component 

PCA PC1 PC2 PC3 PC4 PC5 PC6 PC7 PC8 PC9 PC10 

Proportion 

of Variance 

.2562 .1944 .1246 .1023 .09903 .07989 .05733 .05081 .02487 .01054 

Cumulative 

Proportion 

.2562 .4505 .5752 .6775 .7765 .8564 .91378 .96459 .98946 1.00 

Source: The Researcher 

The first principal component explains 25.62% of the total variance. The second principal 

component explains 19.44% of the total variance. Together, these two principal 

components explain 45.05% of the total variance. The third principal component explains 

12.46% of the total variance. The fourth principal component explains 10.23% of the total 

variance. Together, these four principal components explain 67.75% of the total variance. 
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Figure-5:4 

 Scree plot 

 

Source: The Researcher 

The above figure represents a scree plot for seven principal components. From the bird‘s 

eye view, an elbow occurs at about i = 4. So, eigenvalues after the fourth variable are all 

relatively small and about the same size. In this case, the first 4-5 sample principal 

components predominantly summarize most of the total sample variance. 
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Figure-5:5  

KMO Test 

 

 

Source: The Researcher 

KMO tests whether the data set is suitable for factor analysis. KMO test provides a 

bounded value; it ranges between 0 to 1. The high value of KMO (more than 0.50) 

generally indicates that a factor analysis may be useful for the data set. Given an overall 

score of .51, it can be concluded that the research dataset is suitable for factor analysis. 

Figure-5.6 

The suitable number of factors 

 

Source: The Researcher 

 

As per Kaiser‘s rule [constructed through correlation matrix], principal components with 

eigenvalues below 1 can be excluded. It is evident as per Kaiser‘s rule that the suitable 
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number of factors should be four.  

Figure-5:7 

Factor Analysis 
 

 

 

                        Source: The Researcher 

 

Factor 1: Variables such as ‗Size‘ [with a factor loading of ‗.96‘], ‗Cost Management‘ 

[with a factor loading of ‗.85‘], ‗Activity mix‘ [with a factor of ‗-.541‘], and ‗HHI‘ [with 

a factor loading of ‗-.445] load highly on this factor. These three variables are related to 

the first factor.  

Factor 2: Variables such as ‗Interest rate‘ [with a factor loading of ‗.646‘], ‗Inflation‘ 

[with a factor loading of ‗.604‘], and ‗GDP Growth rate‘ [with a factor loading of ‗.995‘] 

load highly on this factor. These three variables are related to the second factor. 

Factor 3: Variables such as ‗Capital adequacy‘ [with a factor loading of ‗.156‘], and 

‗NIM‘ [with a factor loading of ‗.983‘] load highly on this factor. These two variables are 

related to the third factor. 

Factor 4: Variables such as ‗Capital adequacy‘ [with a factor loading of ‗.362‘] load 

highly on the fourth factor. This variable is related to the fourth factor. 
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5.2 Determinants of Commercial banks’ profitability 

To estimate a determinant model for a bank's profitability, several panel regressions were 

run. Before running panel regressions, it was important to determine whether the estimated 

effects would be a random-effects or a fixed-effects model. At a conceptual level, making 

this choice is relatively easier. A fixed-effects model posits that there exists cross-sectional 

heterogeneity in the dataset and it can be managed within the given structure. On the other 

hand, in the case of the random-effects model, it is assumed that there exists no cross-

sectional heterogeneity – a very restrictive and impractical assumption. By performing the 

Wu-Durbin-Hausman test, one can also determine whether a fixed-effects model or a 

random-effects model better suits the purpose. The null and alternative hypotheses related 

to the Wu-Durbin-Hausman test are as follows:  

Null hypothesis: The given panel regression can be better explained by the random effects 

framework. 

Alternative hypothesis: The given panel regression can be better explained by a fixed 

effects framework.  

Based on a 95% confidence level, these hypotheses were tested. For all the regression 

models, the preferred model is the fixed effects model. Panel regressions are run within the 

OLS framework and that is why panel regressions must meet certain OLS pre-conditions.  

a. The estimated relationship projected between the factor and independent variable is   

linear.  

b. The data is collected through random sampling.  

c. The covariance [hence correlation] between independent variables and error is zero.  

d. There exists no perfect multicollinearity among the pairs of independent variables.  
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The first and the third specified assumptions are not always realistic. That is why the major 

objective was to estimate consistent regression estimates. To ensure consistency in the 

regression parameters, the sample size should be increased. Now, the panel regression 

models are going to be presented.  

ROAi,t = α + ∑   
   i Firm-specific factorsi,t + β7 Industry-specific factor + ∑   

   j Macro-

economic factorst + ai + ∆t + εi,t  

In the above-mentioned model, ROA is the dependent variable and the researcher has tried 

to estimate a determinant model for ROA. εi,t refers to the disturbance element and it can be 

decomposed into three sub-components such as – cross-sectional, time-invariant 

heterogeneity (ⱷi), time effect (δt), and noise (γi,t). It is worth mentioning that the cross-

sectional heterogeneity of the model denoted by ‗ai' was eliminated as per the fixed effects 

estimation methodology.      
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Table-5:4 

Baseline Regression Results 

 

  (1) 

Variables  ROA 

    

Size 0.00603** 

  2.069 

Capital Adequacy -0.0268*** 

  (-7.454) 

Activity Mix 0.0145** 

  (2.027) 

Asset Quality 0.000175 

  (0.558) 

NIM 0.611*** 

  (19.17) 

HHI 0.177 

  (0.398) 

Cost Management 0.00437* 

  (1.885) 

Interest Rate 0.182 

  (0.424) 

Inflation -0.00770 

  (-1.111) 

GDP Growth Rate 0.0893 
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  (1.298) 

Constant 0.0370 

  (0.673) 

    

Observations 298 

R-squared 0.746 

Number of Firm Code 23 

Firm FE Yes 

Firm Cluster No 

seasonal adjustment No 

R2 within 0.746 

R2 overall 0.571 

R2 between 0.0800 

F-stat 77.96 

Prob > F 0 

t-statistics in parentheses   

*** p<0.01, ** p<0.05, * p<0.1   

Compiled by: The researcher 

Interpretation of the first baseline regression:  

a. Conceptual framework: The researcher has tried to understand the relationship 

between ROA and various firm-specific and macroeconomic variables through 

regression.  

b. Regression sign and magnitude: The individual, factor-specific test of the 

hypothesis was conducted by t-test. The null hypothesis [Ho: β1 =0] is rejected at a 

5% level of significance. It was evident that business size, activity mix, cost 
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management, interest rate, GDP growth rate, asset quality, and net interest margin 

positively influenced the ROA of commercial banks. It was also evident that capital 

adequacy and inflation rates negatively influenced the ROA of commercial banks.  

c. R-square: It refers to the explanatory power of the model. It is around 74%; so, 74% 

of the changes in the dependent variable (ROA) can be explained by the combined 

changes in the independent variable.  

d. Model significance: It was hypothesized that the estimated model is not significant; 

so, it was assumed that Ho: β1 =β2 = …= β10=0. This joint test of the hypothesis was 

conducted through F-test and at a 5% level of significance, this joint hypothesis was 

rejected. So, at least one of the factors is different from zero and it is a significant 

model to predict ROA. 

The estimated effects are robust to model preference as the regression sign does not flip 

and the level of significance does not change when the researcher uses a random effects 

model. Similarly, similar types of results can be extracted if MLE or GMM estimation 

techniques are introduced instead of the OLS framework. The estimated effects are robust 

to out-of-the-sample contexts as the regression sign does not flip when the researcher 

built the model using 70% data and later tried to predict the remaining 30% data using the 

estimated model.  

Table- 5:5 

Out-of-sample predictability of Baseline Regression (1) results 

Machine learning 

models 

Out-of-sample predictability 

Logistic regression 65% 

Decision-tree model 49% 

Random forest model 59% 

Gradient boast model 57% 

Support vector machine 60% 

Naïve basis algorithm 59% 
 

 Source: The Researcher  
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ROA is a continuous variable; before employing different machine learning algorithms in 

the testing dataset, the dependent variable was transformed into a categorical one. It is 

evident that the estimated model's out-of-sample predictive prowess is commendable as all 

the machine learning techniques [ be in logistics regression, decision-tree model, random 

forest model, gradient boost model, support vector machine, and naïve basis algorithm] 

have generated very good accuracy score. The researcher did not observe any signs of 

cross-sectional heterogeneity in the estimated effects.  

The second baseline regression model can be represented through the following equation.  

Economic profiti,t = α + ∑   
   i Firm-specific factorsi,t + β7 Industry-specific factor + 

∑   
   j Macro-economic factorst + ai + ∆t + εi,t  

In the above-mentioned model, economic profit is the dependent variable and the 

researcher has tried to estimate a determinant model for economic profit. εi,t refers to the 

disturbance element and it can be decomposed into three sub-components such as – cross-

sectional, time-invariant heterogeneity (ⱷi), time effect (δt), and noise (γi,t). It is worth 

mentioning that the cross-sectional heterogeneity of the model denoted by ‗ai' was 

eliminated as per the fixed effects estimation methodology.   
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Table-5.6 

Baseline Regression Results 

 

  (2) 

Variables  Economic Profit 

    

Size 0.0067 

  0.62 

Capital Adequacy -5.728e+08** 

  (-2.561) 

Activity Mix 1.267e+09*** 

  2.842 

Asset Quality 4.653e+06 

  (0.239) 

NIM 3.035e+09 

  (1.533) 

HHI 7.957e+10*** 

  (2.878) 

Cost Management 2.172e+07 

  (0.151) 

Interest Rate 2.462e+10 

  (0.924) 

Inflation 4.614e+08 

  (1.071) 

GDP Growth Rate 4.367e+09 

  (1.023) 
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Constant -3.674e+09 

  (-1.075) 

    

Observations 298 

R-squared 0.128 

Number of Firm Code 23 

Firm FE Yes 

Firm Cluster No 

seasonal adjustment No 

R2 within 0.128 

R2 overall 0.115 

R2 between 0.0571 

F-stat 3.906 

Prob > F 5.70e-05 

t-statistics in parentheses   

*** p<0.01, ** p<0.05, * p<0.1   

Compiled by: The Researcher 

 

Interpretation of the second baseline regression:  

a. Conceptual framework: The researcher has tried to understand the relationship 

between economic profit and various firm-specific and macroeconomic variables 

through regression.  

b. Regression sign and magnitude: The individual, factor-specific test of the 

hypothesis was conducted by t-test. The null hypothesis [Ho: β1 =0] is rejected at a 

5% level of significance. It was evident that business size, activity mix, cost 

management, interest rate, GDP growth rate, asset quality, and net interest margin 
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positively influenced the economic profit of commercial banks. It was also evident 

that capital adequacy and inflation rate negatively influenced the economic profit of 

commercial banks.  

c. R-square: It refers to the explanatory power of the model. It is around 13%; so 13% 

of the changes in the dependent variable (economic profit) can be explained by the 

combined changes in the independent variable.  

d. Model significance: It was hypothesized that the estimated model is not significant; 

so it was assumed that Ho: β1 =β2 = …= β10=0. This joint test of the hypothesis was 

conducted through F-test and at a 5% level of significance, this joint hypothesis was 

rejected. So, at least one of the factors is different from zero and it is a significant 

model to predict economic profit. 

The estimated effects are robust to model preference as the regression sign does not flip 

and the level of significance does not change when the researcher uses a random effects 

model. Similarly, similar types of results can be extracted if MLE or GMM estimation 

techniques are introduced instead of the OLS framework. The estimated effects are robust 

to out-of-the-sample contexts as the regression sign does not flip when the researcher built 

the model using 70% data and later tried to predict the remaining 30% data using the 

estimated model.  
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Table-5:7 

Out-of-sample predictability of Baseline Regression (2) results 

 

Machine learning models Out-of-sample predictability 

Logistic regression 70% 

Decision-tree model 67% 

Random forest model 66% 

Gradient boast model 67% 

Support vector machine 73% 

Naïve basis algorithm 62% 

 

           Source: The Researcher 

Economic profit is a continuous variable; before employing different machine learning 

algorithms in the testing dataset, the dependent variable was transformed into a categorical 

one. It is evident that the estimated model's out-of-sample predictive prowess is 

commendable as all the machine learning techniques [ be in logistics regression, decision-

tree model, random forest model, gradient boast model, support vector machine, and naïve 

basis algorithm] have generated very good accuracy score. The researcher did not observe 

any signs of cross-sectional heterogeneity in the estimated effects.  

The third baseline regression model can be represented through the following equation.  

CAPEi,t = α + ∑   
   i Firm-specific factorsi,t + β7 Industry-specific factor + ∑   

   j Macro-

economic factorst + ai + ∆t + εi,t  

In the above-mentioned model, CAPE is the dependent variable and the researcher has 

tried to estimate a determinant model for CAPE. εi,t refers to the disturbance element and it 

can be decomposed into three sub-components such as – cross-sectional, time-invariant 

heterogeneity (ⱷi), time effect (δt), and noise (γi,t). It is worth mentioning that the cross-

sectional heterogeneity of the model denoted by ‗ai' was eliminated as per the fixed effects 

estimation methodology.   
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Table-5:8 

 Baseline Regression Results  

  (3) 

Variables  CAPE 

    

Size 1.750 

  0.726 

Capital Adequacy -2.921 

  (-0.981) 

Activity Mix 10.27* 

  1.732 

Asset Quality 0.102 

  (0.396) 

NIM 7.916 

  (0.301) 

HHI 101.6 

  (0.276) 

Cost Management 2.529 

  (1.319) 

Interest Rate 114.6 

  (0.323) 

Inflation -3.852 

  (-0.672) 

GDP Growth Rate 21.72 

  (0.382) 
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Constant 17.32 

  (0.381) 

    

Observations 298 

R-squared 0.027 

Number of Firm Code 23 

Firm FE Yes 

Firm Cluster No 

seasonal adjustment No 

R2 within 0.0269 

R2 overall 0.0428 

R2 between 0.111 

F-stat 0.732 

Prob > F 0.003 

t-statistics in parentheses   

*** p<0.01, ** p<0.05, * p<0.1   

 

Compiled by: The Researcher 

 

Interpretation of the third baseline regression:  

a. Conceptual framework: The researcher has tried to understand the relationship 

between CAPE and various firm-specific and macroeconomic variables through 

regression.  

b. Regression sign and magnitude: The individual, factor-specific test of the 

hypothesis was conducted by t-test. The null hypothesis [Ho: β1 =0] is rejected at a 
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5% level of significance. It was evident that business size, activity mix, cost 

management, interest rate, GDP growth rate, asset quality, and net interest margin 

positively influenced the CAPE of commercial banks. It was also evident that 

capital adequacy and inflation rates negatively influenced the CAPE of commercial 

banks.  

c. R-square: It refers to the explanatory power of the model. It is around 3%; so, 3% 

of the changes in the dependent variable (CAPE) can be explained by the combined 

changes in the independent variable.  

d. Model significance: It was hypothesized that the estimated model is not significant; 

so, it was assumed that Ho: β1 =β2 = …= β10=0. This joint test of the hypothesis was 

conducted through F-test and at a 5% level of significance, this joint hypothesis was 

rejected. So, at least one of the factors is different from zero and it is a significant 

model to predict CAPE. 

The estimated effects are robust to model preference as the regression sign does not flip 

and the level of significance does not change when the researcher uses a random effects 

model. Similarly, similar types of results can be extracted if MLE or GMM estimation 

techniques are introduced instead of the OLS framework. The estimated effects are robust 

to out-of-the-sample contexts as the regression sign does not flip when the researcher built 

the model using 70% data and later tried to predict the remaining 30% data using the 

estimated model.  
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Table-5.9 

Out-of-sample predictability of Baseline Regression (3) results  

 

Machine learning models Out-of-sample predictability 

Logistic regression 68% 

Decision-tree model 77% 

Random forest model 79% 

Gradient boast model 75% 

Support vector machine 76% 

Naïve basis algorithm 35% 

 

Economic profit is a continuous variable; before employing different machine learning 

algorithms in the testing dataset, the dependent variable was transformed into a categorical 

one. It is evident that the estimated model's out-of-sample predictive prowess is 

commendable as all the machine learning techniques [ be in logistics regression, decision-

tree model, random forest model, gradient boast model, support vector machine, and naïve 

basis algorithm] have generated very good accuracy score. The researcher did not observe 

any signs of cross-sectional heterogeneity in the estimated effects.  

Now the researcher is going to discuss how the endogeneity concerns revolving around the 

baseline results were managed. Endogeneity [the correlation between regression noise and 

factor variables] makes the standard error of estimates flawed and the t-statistics and F-

statistics unreliable. As already mentioned, endogeneity in the baseline regression can stem 

from – omitted variable bias, reverse causality channel, and measurement error in the 

independent variable.  

Omitted variable bias: After reviewing the literature, the researcher has identified several 

bank-specific and macro-factors that may have influenced commercial bank's profitability. 
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There are at least three key variables that were omitted from the baseline models. These 

are:  

 Liquidity management: Theoretically there should be a negative relationship 

between liquid cash stacked in the bank‘s account and standard products used as a 

storage of liquidity and commercial banks‘ profitability (Lipunga,2014).  

 Management efficiency: Managerial efficiency results in a reduction in agency cost 

and therefore these efficiency proxies should be positively connected with the 

commercial bank‘s profitability (Bilal et al., 2013) 

 Labor efficiency: Much like the case with managerial efficiency, commercial banks‘ 

profitability is positively connected with commercial banks‘ profitability 

(Indranarain, 2009).  

The researcher is now going to present the baseline regression results where the partial 

effect of various factor variables on banks‘ profitability was assessed along with these three 

omitted variables.  

ROAi,t = α + ∑   
   i Firm-specific factorsi,t + β7 Industry-specific factor + ∑   

   j Macro-

economic factorst + β11 Liquidity proxyi,t +  β12 Managerial efficiency proxyi,t + β13 Labor 

market proxyi,t +ai + ∆t + εi,t  

Economic Profiti,t = α + ∑   
   i Firm-specific factorsi,t + β7 Industry-specific factor + 

∑   
   j Macro-economic factorst + β11 Liquidity proxyi,t +  β12 Managerial efficiency 

proxyi,t + β13 Labor market proxyi,t +ai + ∆t + εi,t  

CAPEi,t = α + ∑   
   i Firm-specific factorsi,t + β7 Industry-specific factor + ∑   

   j Macro-

economic factorst + β11 Liquidity proxyi,t +  β12 Managerial efficiency proxyi,t + β13 Labor 

market proxyi,t +ai + ∆t + εi,t  
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Table-5.10 

Omitted variable bias 
Variables  Model 1 Model 2 Model 3  

  ROA Economic profit  CAPE  

Size 0.0089 0.00583 2.74838 

  2.95867 0.6572 0.95106 

Capital Adequacy -1.03832*** -6.18** -3.82651** 

  -1.6592 -2.714 -1.2811 

Activity Mix 0.020735 1.34E+09 13.4537 

  2.89861 3.01252 2.26892 

Asset Quality 3.025** 4.989* 6.13362** 

  .79794 .25334 .51876 

NIM 0.87373 3.22E+09 1.36996 

  2.4131 1.62498 0.39431 

HHI -0.25311 -8.43E+10 -3.096 

  -0.56914 -3.05068 -0.36156 

Cost Management 0.006249 2.302 3.31299 

  2.69555 0.16006 1.72789 

Interest Rate -0.26026 -2.61E+10 -0.126 

  -0.60632 -0.97944 -0.42313 

Inflation -0.01101 -4.89E+08 -5.04612 

  -1.58873 -1.13526 -0.88032 

GDP Growth Rate 0.127699 4.63E+09 2.4532 

  1.85614 .08438 -.50042 

Liquidity -.564764 -3.005 -2.06048 

 -1.31571 -2.12538 -0.2031 

Managerial efficiency 0.02389 0.987 2.42214 

 3.44754 2.46351 0.42255 

Labor efficiency  0.277107 0.009 3.65754 

 4.02782 2.3531 0.2402 

Constant -2.098 -3.989 -3.02 

  0 0 0 

Observations 298 298 298 

R-squared 0.342 0.319 0.311 

Number of Firm Code 23 23 23 

Firm FE Yes Yes Yes 

Firm Cluster No No No 

seasonal adjustment No No No 

R2 within 0.017 0.052 0.034 

R2 overall 0.086 0.015 0.032 

R2 between 0.231 0.256 0.312 

F-stat 1.860 1.045 2.067 

Prob > F 0.003 0.012 0.032 

t-statistics in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

Compiled by: The Researcher 

 

The individual, factor-specific test of the hypothesis was conducted by t-test. The null 

hypothesis [Ho: β1 =0] is rejected at a 5% level of significance. It was evident that asset 

quality and banks' performance are positively related and the regression coefficient is 

significant in the case of all the baseline regression models, once the omitted variables 
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were introduced into the models.  It was also evident that capital adequacy and banks' 

performance are negatively related and the regression coefficient is significant in the case 

of all the baseline regression models, once the omitted variables were introduced in the 

models. It is worth mentioning that the overall baseline models are statistically significant.  

The estimated effects are robust to model preference as the regression sign does not flip 

and the level of significance does not change when the researcher uses a random effects 

model. Similarly, similar types of results can be extracted if MLE or GMM estimation 

techniques are introduced instead of the OLS framework. The estimated effects are robust 

to out-of-the-sample contexts as the regression sign does not flip when the researcher built 

the model using 70% data and later tried to predict the remaining 30% data using the 

estimated model. The researcher did not observe any signs of cross-sectional heterogeneity 

in the estimated effects.  

5.3 Measurement error in the dependent variable 

Measurement errors in the dependent variables can lead to endogeneity problems. There 

are three dependent variables used in the baseline model namely ROA, economic profit, 

and CAPE. To mitigate the endogeneity concerns, the researcher used alternative 

measurements for all these three variables. Instead of using ROA, the researcher used 

ROE; instead of economic profit, the researcher opted for scaled residual earnings [scaled 

by bank-level interest income], and instead of a 3-year moving average based CAPE, the 

researcher used a 5-year moving average based CAPE.   

The researcher is now going to present the baseline regression results with alternative 

definitions of dependent variables to mitigate measurement error concerns.  

ROEi,t = α + ∑   
   i Firm-specific factorsi,t + β7 Industry-specific factor + ∑   

   j Macro-

economic factorst +ai + ∆t + εi,t  
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Sacaled Economic Profiti,t = α + ∑   
   i Firm-specific factorsi,t + β7 Industry-specific factor 

+ ∑   
   j Macro-economic factorst +ai + ∆t + εi,t  

CAPEi,t [based on 5-year moving average] = α + ∑   
   i Firm-specific factorsi,t + β7 

Industry-specific factor + ∑   
   j Macro-economic factorst +ai + ∆t + εi,t  
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Table-5.11 

Measurement error in the dependent variable problem 

Variables  Model 1 Model 2 Model 3 

  

ROE Scaled Economic profit CAPE [5-year moving 

average ] 

Size 0.010057 0.005305 3.050702 

  3.343297 0.598052 1.055677 

Capital 

Adequacy -1.1733 -5.6238 -4.24743 

  -1.8749 -2.46974 -1.42202 

Activity Mix 0.023431 1.22E+09 14.93361 

  3.275429 2.741393 2.518501 

Asset Quality 3.41825 4.53999 6.808318 

  0.901672 0.230539 0.575824 

NIM 0.987315 2.93E+09 1.520656 

  2.726803 1.478732 0.437684 

HHI -0.28601 -7.7E+10 -3.43656 

  -0.64313 -2.77612 -0.40133 

Cost 

Management 0.007061 2.09482 3.677419 

  3.045972 0.145655 1.917958 

Interest Rate -0.29409 -2.4E+10 -0.13986 

  -0.68514 -0.89129 -0.46967 

Inflation -0.01244 -4.4E+08 -5.60119 

  -1.79526 -1.03309 -0.97716 

GDP Growth 

Rate 0.1443 4.21E+09 2.723052 

  2.097438 0.076786 -0.55547 

Constant -2.37074 -3.62999 -3.3522 

  0 0 0 

Observations 298 298 298 

R-squared 0.38646 0.29029 0.34521 

Number of Firm 

Code 23 23 23 

Firm FE Yes Yes Yes 

Firm Cluster No No No 

seasonal 

adjustment No No No 

R2 within 0.01921 0.04732 0.03774 

R2 overall 0.09718 0.01365 0.03552 

R2 between 0.26103 0.23296 0.34632 

F-stat 2.1018 0.95095 2.29437 

Prob > F 0.00339 0.01092 0.03552 

t-statistics in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

Compiled by: The researcher 
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The individual, factor-specific test of the hypothesis was conducted by t-test. The null 

hypothesis [Ho: β1 =0] is rejected at a 5% level of significance. It was evident that asset 

quality and banks' performance are positively related and the regression coefficient is 

significant in the case of all the baseline regression models, once the alternative definition 

of dependent variables was introduced into the models.  It was also evident that capital 

adequacy and banks' performance are negatively related and the regression coefficient is 

significant in the case of all the baseline regression models, once the alternative definition 

of dependent variables was introduced in the models. It is worth mentioning that the overall 

baseline models are statistically significant. 

The estimated effects are robust to model preference as the regression sign does not flip 

and the level of significance does not change when the researcher uses a random effects 

model. Similarly, similar types of results can be extracted if MLE or GMM estimation 

techniques are introduced instead of the OLS framework. The estimated effects are robust 

to out-of-the-sample contexts as the regression sign does not flip when the researcher built 

the model using 70% data and later tried to predict the remaining 30% data using the 

estimated model. The researcher did not observe any signs of cross-sectional heterogeneity 

in the estimated effects.  

5.4 Existence of Structural change  

The researcher has used Chow tests to investigate whether there exists any structural 

change in terms of Bangladesh-based commercial banks' profitability determinants, 

profitability-asset quality relationship, and profitability-capital adequacy relationship. 

Chow tests look out for structural changes in time series data, but similar techniques are 

applicable in panel datasets as well. The researcher has also used dummy and interaction 

variables to better understand the impact of regulations related to capital adequacy on a 
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bank's profitability determinants, profitability-asset quality relationship, and profitability-

capital adequacy connection.  

5.5 Chow tests results related to structural change in commercial banks' profitability 

determinant 

The researcher can represent the baseline model [profitability determinant] under the 

following specifications.  

Yi,t = α + ∑   
   i Firm-specific factorsi,t + β7 Industry-specific factor + ∑   

   j Macro-

economic factorst + ai + ∆t + εi,t  

Here vi,t can be used to represent the composite error that encompasses cross-sectional 

time-invariant heterogeneity (ai), time-variant noise (∆t), and idiosyncratic error (εi,t). It is 

worth mentioning that the cross-sectional heterogeneity of the model denoted by ‗ai' was 

eliminated as per the fixed effects estimation methodology.   

To run the Chow tests, The researcher divided the panel dataset into two time-frame [pre-

Basel period and post-Basel period]. The pre-Basel model can be represented under the 

following specification:  

Yi,t = α1 + ∑   
   i Firm-specific factorsi,t + γ7 Industry-specific factor + ∑   

   j Macro-

economic factorst + ai + ∆t + εi,t  

The post-Basel model can be represented under the following specification:  

Yi,t = α2 + ∑   
   i Firm-specific factorsi,t + δ7 Industry-specific factor + ∑   

   j Macro-

economic factorst + ai + ∆t + εi,t  

First, the researcher would like to present the regression results whose inputs were later on 

used to run the Chow test.  
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Table-5.12 

Regression Results 

  PCB+SCB SCB PCB 

  (1) (2) (3) (4) (5) (6) (7) (8) 

VARIABLES Overall 

Pre 

Basel III 

Post 

Basel III Overall 

Pre 

Basel III Overall 

Pre 

Basel III 

Post 

Basel III 

                  

Size 

-

0.0125*** -0.00908 0.0199** 

-

0.0391** -0.0204 

-

0.00857** -0.00383 0.0200* 

  (-3.476) (-1.047) (2.488) (-2.732) (-0.383) (-2.220) (-0.406) (2.082) 

Capital 

Adequacy 0.00392 0.0214 0.0310* -0.214 -0.202 0.00212 0.0250* 0.0429** 

  (0.554) (1.622) (2.098) (-1.443) (-0.721) (0.291) (1.910) (2.933) 

Activity Mix 0.0134* 0.00390 -0.00994 -0.0158 -0.0502 0.00904 -0.00576 -0.00970 

  (1.722) (0.222) (-1.699) (-0.322) (-0.410) (1.070) (-0.292) (-1.590) 

Asset Quality -0.000185 

-

0.000183 0.00393 4.15e-06 0.000517 -0.0102 -0.0218 0.0109 

  (-0.615) (-0.432) (0.172) (0.0126) (0.781) (-0.363) (-0.465) (0.509) 

NIM 0.428*** 0.411*** 0.00383 0.149 -0.603 0.462*** 0.441*** 0.00733 

  (10.71) (5.646) (0.0185) (0.185) (-0.255) (11.12) (5.759) (0.0330) 

HHI -0.862 -0.205 2.234*** -1.662 -10.52 -0.889 1.465 2.082** 

  (-1.357) (-0.0840) (3.037) (-0.943) (-1.214) (-1.286) (0.556) (2.266) 

Cost 

Management 0.00497** 0.00297 -0.00613 0.0224** 0.0301 0.00184 0.000563 

-

0.0140** 

  (1.988) (0.793) (-1.176) (2.169) (1.064) (0.670) (0.147) (-2.512) 

Interest Rate -0.0168 -76.44   0.0622 420.7 -0.0854 -89.54   

  (-0.0411) (-0.757)   (0.0680) (0.882) (-0.189) (-0.821)   

Inflation -0.00975 0.310   -0.0185 -1.938 -0.0111 0.380   

  (-1.380) (0.685)   (-1.081) (-0.905) (-1.415) (0.778)   

GDP Growth 

Rate 0.106 5.140   0.218 -25.47 0.118 5.800   

  (1.530) (0.817)   (1.277) (-0.861) (1.554) (0.853)   

                  

Constant 0.212** 0.463 -0.421* 0.573* -1.663 0.181* 0.416 -0.248 

  (2.297) (0.805) (-1.796) (1.926) (-0.550) (1.814) (0.677) (-0.896) 

                  

Observations 252 137 46 44 24 208 113 38 

R-squared 0.608 0.612 0.802 0.485 0.521 0.647 0.671 0.871 
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Number of 

Firm Code 23 23 23 4 4 19 19 19 

Firm FE Yes Yes Yes Yes Yes Yes Yes Yes 

Firm Cluster No No No No No No No No 

seasonal 

adjustment No No No No No No No No 

R2 within 0.608 0.612 0.802 0.485 0.521 0.647 0.671 0.871 

R2 overall 0.434 0.539 0.623 0.236 0.337 0.524 0.673 0.617 

R2 between 0.111 0.427 0.630 0.0840 0.0139 0.269 0.677 0.622 

F-stat 33.98 16.40 9.258 2.820 1.088 32.80 17.11 11.58 

Prob > F 0 0 0.000129 0.0136 0.448 0 0 0.000171 

t-statistics in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

Compiled by: The researcher 

 

As already mentioned, the researcher used a fixed effects model in order to estimate the 

Chow-test inputs. The estimated effects are robust to model preference as the regression 

sign does not flip and the level of significance does not change when the researcher uses a 

random effects model. Similarly, similar types of results can be extracted if MLE or GMM 

estimation techniques are introduced instead of the OLS framework.  

The null hypothesis under the Chow test asserts that:  

d. α1 = α2 = α 

e.  ∑   
   i =  ∑   

   i = ∑   
   i [ for the respective set of variables]  

f. ∑   
   i =  ∑   

   i = ∑   
   i [ for the respective set of variables]  

It is also assumed that the model errors are independent and identically distributed and the 

variance is unknown.  

The Chow-test statistics are as follows: 
                    

                      
; here SSR represents the 

sum of squared residuals, k refers to several parameters in the model, N1 refers to the 
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number of observations in the first sub-group, N2 refers to the number of observations in 

the second sub-group. The Chow-test statistics were compared with the F-test table value 

to check the null hypothesis.  

Now the researcher would like to present the chow test results.  
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Table-5.13 

 Chow Test Results in-1 

Chow tests: Structural change in determinants of commercial bank's profitability 

Particulars  

PCB+SCB SCB PCB 

Overall Pre-Basel 

Post-

Basel  Overall 

Pre-

Basel 

Post-

Basel  Overall 

Pre-

Basel 

Post-

Basel  

Sc 0.608     0.485     0.647     

S1   0.612     0.538     0.671   

S2     0.802     0.521     0.871 

k 10 10 10 10 10 10 10 10 10 

N1   137     44     113   

N2     46     24     38 

Sc-S1-S2   -0.806     -0.574     -0.895   

(Sc-[S1+S2])/k   -0.0806     -0.0574     -0.0895   

S1+S2   1.414     1.059     1.542   

(S1+S2)/(N1+N2-

2k)   0.00867     0.022063     0.006649   

Chow test 

statistics   -9.2912     -2.6017     -13.461   

Absolute value    9.29123     2.6017     13.46096   

F-test statistics    1.93     1.93     1.93   

Conclusion   Rejected     Rejected     Rejected   

Compiled by: The Researcher 

 

1
st
 null hypothesis: There exists no structural change (due to Basel regulation 

implementation) in the overall database.  

1
st
 alternative hypothesis: There exists structural change due to Basel regulation 

implementation in the overall dataset.  
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2
nd

 null hypothesis: There exists no structural change (due to Basel regulation 

implementation) in the state-owned bank‘s determinants of profitability.  

2
nd

 alternative hypothesis: There exists structural change due to Basel regulation 

implementation in the state-owned bank‘s determinants of profitability.  

3
rd

 null hypothesis: There exists no structural change (due to Basel regulation 

implementation) in the private commercial bank‘s determinants of profitability.  

3
rd

 alternative hypothesis: There exists structural change due to Basel regulation 

implementation in the private commercial bank‘s determinants of profitability.  

For all three null hypotheses were rejected since the Chow-test statistics were higher than 

the F-table value. So, there exists a structural change in the dataset in the pre-Basel and 

post-Basel regime.  

Chow tests – structural change in profitability-capital adequacy relationship: The 

researcher can represent the baseline model [profitability-capital adequacy] under the 

following specifications.  

Yi,t = α + ∑   
   i Firm-specific factorsi,t + β7 Industry-specific factor + ∑   

   j Macro-

economic factorst + ai + ∆t + εi,t  

Here vi,t can be used to represent the composite error that encompasses cross-sectional 

time-invariant heterogeneity (ai), time-variant noise (∆t), and idiosyncratic error (εi,t). It is 

worth mentioning that the cross-sectional heterogeneity of the model denoted by ‗ai' was 

eliminated as per the fixed effects estimation methodology.   
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To run the Chow tests, the researcher divided the panel dataset into two-time frames [pre-

Basel period and post-Basel period]. The pre-Basel model can be represented under the 

following specification:  

Yi,t = α1 + ∑   
   i Firm-specific factorsi,t + γ7 Industry-specific factor + ∑   

   j Macro-

economic factorst + ai + ∆t + εi,t  

The post-Basel model can be represented under the following specification:  

Yi,t = α2 + ∑   
   i Firm-specific factorsi,t + δ7 Industry-specific factor + ∑   

   j Macro-

economic factorst + ai + ∆t + εi,t  

First, the researcher would like to present the regression results whose inputs were later on 

used to run the Chow test.  
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Table-5.14 

Regression Results 
 

  PCB+SCB SCB PCB 

  (1) (2) (3) (4) (5) (6) (7) (8) 

Variables Overall 

Pre Basel 

II 

Post 

Basel II Overall 

Pre 

Basel II Overall 

Pre Basel 

II 

Post 

Basel II 

                  

Size -0.0125*** -0.00852 0.0198** -0.0390*** -0.0399 -0.00856** -0.00524 0.0188* 

 

(-3.473) (-1.012) (2.556) (-2.807) (-0.865) (-2.228) (-0.602) (2.079) 

Capital Adequacy 0.00392 0.0216 0.0306** -0.213 -0.206 0.00269 0.0252* 0.0414** 

 

(0.558) (1.647) (2.164) (-1.545) (-0.746) (0.380) (1.948) (2.977) 

Activity Mix 0.0137* 0.00447 -0.00959* -0.0157 -0.0488 0.00894 -0.00782 -0.00920 

 

(1.774) (0.258) (-1.799) (-0.332) (-0.406) (1.066) (-0.410) (-1.574) 

NIM 0.428*** 0.415*** 0.0119 0.151 -0.415 0.462*** 0.431*** 0.0137 

 

(10.77) (5.807) (0.0610) (0.194) (-0.180) (11.18) (5.964) (0.0635) 

HHI -0.860 -0.387 2.200*** -1.662 -6.628 -0.838 1.628 1.902** 

 

(-1.358) (-0.167) (3.201) (-0.959) (-0.952) (-1.244) (0.649) (2.310) 

Cost Management 0.00512** 0.00318 -0.00618 0.0224** 0.0267 0.00193 0.000689 -0.0139** 

 

(2.075) (0.864) (-1.222) (2.292) (0.974) (0.711) (0.182) (-2.569) 

Interest Rate -0.0133 -71.60   0.0619 195.0 -0.0852 -100.5   

 

(-0.0327) (-0.738)   (0.0688) (0.524) (-0.190) (-0.983)   

Inflation -0.00957 0.287   -0.0185 -0.912 -0.0106 0.429   

 

(-1.359) (0.661)   (-1.099) (-0.549) (-1.381) (0.940)   

GDP Growth Rate 0.104 4.858   0.218 -11.65 0.117 6.487   

 

(1.507) (0.801)   (1.298) (-0.501) (1.547) (1.017)   

Constant 0.207** 0.425 -0.417* 0.572* -0.205 0.176* 0.491 -0.214 

 

(2.261) (0.771) (-1.842) (1.958) 

(-

0.0880) (1.794) (0.858) (-0.820) 

Observations 253 138 46 44 24 209 114 38 

R-squared 0.607 0.611 0.802 0.485 0.492 0.647 0.670 0.868 

Number of Firm Code 23 23 23 4 4 19 19 19 

Firm FE Yes Yes Yes Yes Yes Yes Yes Yes 

Firm Cluster No No No No No No No No 

seasonal adjustment No No No No No No No No 

R2 within 0.607 0.611 0.802 0.485 0.492 0.647 0.670 0.868 
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R2 overall 0.435 0.544 0.633 0.236 0.370 0.479 0.601 0.649 

R2 between 0.115 0.441 0.641 0.0838 0.0977 0.160 0.500 0.656 

F-stat 38 18.52 11.45 3.238 1.184 36.80 19.40 14.28 

Prob > F 0 0 3.60e-05 0.00698 0.390 0 0 4.75e-05 

t-statistics in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

Compiled by: The Researcher 

As already mentioned, the researcher used a fixed effects model in order to estimate the 

Chow-test inputs. The estimated effects are robust to model preference as the regression 

sign does not flip and the level of significance does not change when the researcher uses a 

random effects model. Similarly, similar types of results can be extracted if MLE or GMM 

estimation techniques are introduced instead of the OLS framework.  

The null hypothesis under the Chow test asserts that:  

a. α1 = α2 = α 

b.  ∑   
   i =  ∑   

   i = ∑   
   i [ for the respective set of variables]  

c. ∑   
   i =  ∑   

   i = ∑   
   i [ for the respective set of variables]  

It is also assumed that the model errors are independent and identically distributed and the 

variance is unknown.  

The Chow-test statistics are as follows: 
                    

                      
; here SSR represents the 

sum of squared residuals, k refers to several parameters in the model, N1 refers to the 

number of observations in the first sub-group, N2 refers to the number of observations in 

the second sub-group. The Chow-test statistics were compared with the F-test table value 

to check the null hypothesis.  

Now the researcher would like to present the chow test results.  
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Table-5.15 

Chow Test Results in -2 

 

Chow tests: Structural change in profitability- capital adequacy relationship 

Particulars  

PCB+SCB SCB PCB 

Overall 

Pre-

Basel 

Post-

Basel  Overall 

Pre-

Basel 

Post-

Basel  Overall 

Pre-

Basel 

Post-

Basel  

Sc 0.607     0.485     0.647     

S1   0.611     0.495     0.670   

S2     0.802     0.492     0.868 

k 9 9 9 9 9 9 9 9 9 

N1   138     44     114   

N2     46     24     38 

Sc-S1-S2   -0.806     -0.502     -0.891   

(Sc-[S1+S2])/k   -0.08956     -0.05578     -0.099   

S1+S2   1.413     0.987     1.538   

(S1+S2)/(N1+N2-

2k)   0.008512     0.01974     0.006478   

Chow test 

statistics   -10.521     -2.82562     -15.2834   

Absolute value    10.52103     2.825622     15.28341   

F-test statistics    1.93     1.93     1.93   

Conclusion   Rejected     Rejected     Rejected   

Compiled by: The Researcher 

 

1
st
 null hypothesis: There exists no structural change (due to Basel regulation 

implementation) in the overall database.  

1
st
 alternative hypothesis: There exists structural change due to Basel regulation 

implementation in the overall dataset.  

2
nd

 null hypothesis: There exists no structural change (due to Basel regulation 

implementation) in the state-owned bank‘s profitability-capital adequacy relationship.  
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2
nd

 alternative hypothesis: There exists structural change due to Basel regulation 

implementation in the state-owned bank‘s profitability-capital adequacy relationship.  

3
rd

 null hypothesis: There exists no structural change (due to Basel regulation 

implementation) in the private commercial bank‘s profitability-capital adequacy 

relationship.  

3
rd

 alternative hypothesis: There exists structural change due to Basel regulation 

implementation in the private commercial bank‘s profitability-capital adequacy 

relationship.  

All three null hypotheses were rejected since the Chow-test statistics were higher than the 

F-table value. So, there exists a structural change in the dataset in the pre-Basel and post-

Basel regime.  

Chow Tests – structural change in profitability-asset quality relationship: The 

researcher can represent the baseline model [profitability-asset quality] under the following 

specifications.  

Yi,t = α + ∑   
   i Firm-specific factorsi,t + β7 Industry-specific factor + ∑   

   j Macro-

economic factorst + ai + ∆t + εi,t  

Here vi,t can be used to represent the composite error that encompasses cross-sectional 

time-invariant heterogeneity (ai), time-variant noise (∆t), and idiosyncratic error (εi,t). It is 

worth mentioning that the cross-sectional heterogeneity of the model denoted by ‗ai' was 

eliminated as per the fixed effects estimation methodology.   

To run the Chow tests, The researcher divided the panel dataset into two time-frame [pre-

Basel period and post-Basel period]. The pre-Basel model can be represented under the 

following specification:  
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Yi,t = α1 + ∑   
   i Firm-specific factorsi,t + γ7 Industry-specific factor + ∑   

   j Macro-

economic factorst + ai + ∆t + εi,t  

The post-Basel model can be represented under the following specification:  

Yi,t = α2 + ∑   
   i Firm-specific factorsi,t + δ7 Industry-specific factor + ∑   

   j Macro-

economic factorst + ai + ∆t + εi,t  

First, the researcher would like to present the regression results whose inputs were later on 

used to run the Chow test.  
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Table-5.16 

 Regression Results  
 

 

PCB+SCB SCB PCB  

  (1) (2) (3) (4) (5) (6) (7) (8) 

VARIABLES Overall 

Pre 

Basel 

III 

Post 

Basel 

III Overall 

Pre 

Basel 

III Overall 

Pre 

Basel 

III 

Post 

Basel 

III 

 

                

Size 
-

0.0125*** -0.0126 0.0198** 

-

0.0401*** -0.0101 

-

0.00853** -0.00790 0.0158 

 

(-3.466) (-1.491) (2.259) (-2.761) (-0.200) (-2.216) (-0.848) (1.320) 

Asset Quality -0.000185 

-

0.000197 -0.00453 -0.000149 0.000524 -0.0120 -0.0250 

-

0.00230 

 

(-0.617) (-0.463) (-0.183) (-0.468) (0.809) (-0.436) (-0.527) 

(-

0.0869) 

Activity Mix 0.0131* 0.00344 -0.0120* -0.00893 -0.0337 0.00887 -0.00624 

-

0.0149* 

 

(1.699) (0.194) (-1.893) (-0.179) (-0.287) (1.055) (-0.311) (-2.031) 

NIM 0.434*** 0.436*** -0.0277 0.316 -0.214 0.466*** 0.470*** -0.144 

 

(11.37) (6.083) (-0.123) (0.391) (-0.0951) (11.74) (6.182) (-0.529) 

HHI -0.866 -0.393 2.235** -1.835 -13.01 -0.900 1.064 1.811 

 

(-1.365) (-0.160) (2.774) (-1.026) (-1.671) (-1.307) (0.399) (1.574) 

Cost 

Management 0.00486* 0.00304 -0.00374 0.0229** 0.0326 0.00175 0.000587 

-

0.00747 

 

(1.953) (0.806) (-0.670) (2.173) (1.187) (0.642) (0.151) (-1.162) 

Interest Rate -0.0174 -88.74   -0.0548 556.5 -0.0864 -97.64   

 

(-0.0428) (-0.875)   (-0.0591) (1.299) (-0.192) (-0.882)   

Inflation -0.00984 0.363   -0.0172 -2.555 -0.0112 0.413   

 

(-1.395) (0.798)   (-0.989) (-1.331) (-1.439) (0.834)   

GDP Growth 

Rate 0.107 5.916   0.203 -33.81 0.119 6.323   

 

(1.546) (0.936)   (1.174) (-1.270) (1.570) (0.917)   

R-squared 0.608 0.602 0.748 0.449 0.496 0.647 0.656 0.779 

Number of 

Firm Code 23 23 23 4 4 19 19 19 

Firm FE Yes Yes Yes Yes Yes Yes Yes Yes 
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Firm Cluster No No No No No No No No 

Seasonal 

adjustment No No No No No No No No 

R2 within 0.608 0.602 0.748 0.449 0.496 0.647 0.656 0.779 

R2 overall 0.410 0.442 0.623 0.193 0.203 0.519 0.581 0.599 

R2 between 0.0679 0.219 0.626 0.0383 0.0235 0.255 0.467 0.593 

F-stat 37.84 17.65 8.388 2.804 1.204 36.62 18.05 7.619 

Prob > F 0 0 0.000248 0.0157 0.379 0 0 0.00115 

t-statistics in parentheses  

*** p<0.01, ** p<0.05, * p<0.1  

Compiled by: The researcher 

 

As already mentioned, the researcher used a fixed effects model in order to estimate the 

Chow-test inputs. The estimated effects are robust to model preference as the regression 

sign does not flip and the level of significance does not change when the researcher uses a 

random effects model. Similarly, similar types of results can be extracted if MLE or GMM 

estimation techniques are introduced instead of the OLS framework.  

The null hypothesis under the Chow test asserts that:  

a. α1 = α2 = α 

b.  ∑   
   i =  ∑   

   i = ∑   
   i [ for the respective set of variables]  

c. ∑   
   i =  ∑   

   i = ∑   
   i [ for the respective set of variables]  

It is also assumed that the model errors are independent and identically distributed and the 

variance is unknown.  

The Chow-test statistics are as follows: 
                    

                      
; here SSR represents the 

sum of squared residuals, k refers to several parameters in the model, N1 refers to the 

number of observations in the first sub-group, N2 refers to the number of observations in 
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the second sub-group. The Chow-test statistics were compared with the F-test table value 

to check the null hypothesis.  

Now, the researcher would like to present the Chow test results.  

Table-5.17 

 Chow Test Results -3 

Chow Tests: Structural change in profitability- asset quality relationship 

Particulars  

PCB+SCB SCB PCB 

Overall Pre-Basel 

Post-

Basel  Overall Pre-Basel 

Post-

Basel  Overall Pre-Basel 

Post-

Basel 

Sc 0.608     0.449     0.647     

S1   0.602     0.487     0.656   

S2     0.748     0.496     0.779 

k 9 9 9 9 9 9 9 9 9 

N1   137     44     113   

N2     46     24     38 

Sc-S1-S2   -0.742     -0.534     -0.788   

(Sc-[S1+S2])/k   -0.08244     -0.05933     -0.08756   

S1+S2   1.35     0.983     1.435   

(S1+S2)/(N1+N2-

2k)   0.008182     0.01966     0.005857   

Chow test 

statistics   -10.0765     -3.01797     -14.9485   

Absolute value    10.07654     3.017972     14.94851   

F-test statistics    1.93     1.93     1.93   

Conclusion   Rejected     Rejected     Rejected   

Compiled by: The Researcher 

1
st
 null hypothesis: There exists no structural change (due to Basel regulation 

implementation) in the overall database.  

1
st
 alternative hypothesis: There exists structural change due to Basel regulation 

implementation in the overall dataset.  
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2
nd

 null hypothesis: There exists no structural change (due to Basel regulation 

implementation) in the state-owned bank‘s profitability-asset quality relationship.  

2
nd

 alternative hypothesis: There exists structural change due to Basel regulation 

implementation in the state-owned bank‘s profitability-asset quality relationship.  

3
rd

 null hypothesis: There exists no structural change (due to Basel regulation 

implementation) in the private commercial bank‘s profitability-asset quality relationship.  

3
rd

 alternative hypothesis: There exists structural change due to Basel regulation 

implementation in the private commercial bank‘s profitability-asset quality relationship.  

All three null hypotheses were rejected since the Chow-test statistics were higher than the 

F-table value. So, there exists a structural change in the dataset in the pre-Basel and post-

Basel regime.  

5.6 Impact of Basel implementation on commercial banks’ profitability 

Basel Accord was implemented phase-wise in the Bangladesh-based financial sector. To 

better understand the influence of this regulation on a bank's profitability, The researcher 

has used the Basel dummy variable. For 2018-2023, the dummy variable took a value of 

'1'; for the earlier periods, it took a value of '0'. So, the Basel dummy was a binary variable. 

The regression coefficient in the case of the dummy variable indicates an average change in 

profitability just due to the implementation of the Basel Accord.  

The researcher can represent the profitability determinant models based on the following 

specifications. The first model is as follows.  

ROAi,t = α +β1 Basel dummy + ∑   
   i Firm-specific factorsi,t + β8 Industry-specific factor 

+ ∑   
   j Macro-economic factorst + ai + ∆t + εi,t  

Here vi,t can be used to represent the composite error that encompasses cross-sectional 

time-invariant heterogeneity (ai), time-variant noise (∆t), and idiosyncratic error (εi,t). 
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While running this regression, the researcher used the firm-fixed effects. It is worth 

mentioning that the cross-sectional heterogeneity of the model denoted by ‗ai' was 

eliminated as per the fixed effects estimation methodology.  To manage the 

heteroscedasticity concerns, the researcher used a robust standard error command.  

The second profitability model is as follows.  

Economic Profiti,t = α +β1 Basel dummy + ∑   
   i Firm-specific factorsi,t + β8 Industry-

specific factor + ∑   
   j Macro-economic factorst + ai + ∆t + εi,t  

Here vi,t can be used to represent the composite error that encompasses cross-sectional 

time-invariant heterogeneity (ai), time-variant noise (∆t), and idiosyncratic error (εi,t). 

While running this regression, the researcher used the firm-fixed effects. It is worth 

mentioning that the cross-sectional heterogeneity of the model denoted by ‗ai' was 

eliminated as per the fixed effects estimation methodology.  To manage the 

heteroscedasticity concerns, the researcher used a robust standard error command.  

The third profitability model is as follows.  

CAPEi,t = α +β1 Basel dummy + ∑   
   i Firm-specific factorsi,t + β8 Industry-specific factor 

+ ∑   
   j Macro-economic factorst + ai + ∆t + εi,t  

Here vi,t can be used to represent the composite error that encompasses cross-sectional 

time-invariant heterogeneity (ai), time-variant noise (∆t), and idiosyncratic error (εi,t). 

While running this regression, the researcher used the firm-fixed effects. It is worth 

mentioning that the cross-sectional heterogeneity of the model denoted by ‗ai' was 

eliminated as per the fixed effects estimation methodology.  To manage the 

heteroscedasticity concerns, the researcher used a robust standard error command.  
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Table-5.18 

 Dummy Variable Regression Results 

  (1) (2) (3) 

VARIABLES ROA Economic Profit  CAPE 

        

Basel dummy -0.064 -0.0788 -11.98** 

  (0.-653) (-1.056) (-2.075) 

Size -0.00718** -2.762e+06 4.646* 

  (-2.108) (-0.0132) (1.673) 

Capital Adequacy -0.0264*** -5.323e+08** 1.802 

  (-7.206) (-2.352) (0.602) 

Activity Mix 0.0140* -1.311e+09*** -8.880 

  (1.941) (-2.939) (-1.505) 

Asset Quality 0.000198 0.0002574 0.000495 

  (0.629) (.507) (.679) 

NIM 0.603*** 2.230e+09 28.52 

  (17.62) (1.056) (1.020) 

HHI 0.452 1.059e+11*** -621.2 

  (0.738) (2.825) (-1.252) 

Cost Management 0.00417* 5.281e+06 -1.933 

  (1.780) (0.0367) (-1.014) 

Interest Rate -0.352 7.988e+09 323.3 

  (-0.701) (0.258) (0.790) 

Inflation -0.000220 1.205e+09 -23.15** 

  (-0.0164) (1.463) (-2.123) 

GDP Growth Rate 0.0254 -1.073e+10 186.3* 

  (0.212) (-1.458) (1.912) 

Constant 0.0707 -3.525e+08 -69.53 
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  (0.937) (-0.0759) (-1.132) 

        

Observations 298 299 299 

R-squared 0.747 0.132 0.042 

Number of Firm Code 23 23 23 

Firm FE Yes Yes Yes 

Firm Cluster No No No 

Seasonal adjustment No No No 

R2 within 0.747 0.132 0.0416 

R2 overall 0.560 0.0963 0.0384 

R2 between 0.0563 0.00192 0.0335 

F-stat 70.76 4.043 1.155 

Prob > F 0 3.52e-05 0.321 

t-statistics in parentheses       

*** p<0.01, ** p<0.05, * p<0.1       

Compiled by: The Researcher 

It is evident from the regression results that on average the bank profitability measured 

through return on asset is lower during the post-Basel era than the case with pre-Basel era. 

The regression coefficient associated with the Basel dummy can be represented as the 

partial effect of Basel implementation on ROA. It is also evident from the regression 

results that on average the bank profitability measured through economic profit is lower 

during the post-Basel era than the case with pre-Basel era. The regression coefficient 

associated with the Basel dummy can be represented as the partial effect of Basel 

implementation on Economic profit. Finally, it is evident from the regression results that on 

average the bank profitability measured through cyclicality adjusted price-earnings 

multiple is lower during the post-Basel era than the case with pre-Basel era. The regression 
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coefficient associated with the Basel dummy can be represented as the partial effect of 

Basel implementation on CAPE.  

The estimated effects are robust to model preference as the regression sign does not flip 

and the level of significance does not change when the researcher uses a random effects 

model. Similarly, similar types of results can be extracted if MLE or GMM estimation 

techniques are introduced instead of the OLS framework. The estimated effects are robust 

to out-of-the-sample contexts as the regression sign does not flip when the researcher built 

the model using 70% data and later tried to predict the remaining 30% data using the 

estimated model. The researcher did not observe any signs of cross-sectional heterogeneity 

in the estimated effects.  

To better understand the influence of this regulation on a bank's profitability-capital 

adequacy relationship, The researcher has used an interaction variable. For 2018-2022, the 

dummy variable took a value of '1'; for the earlier periods, it took a value of '0'. So, the 

Basel dummy was a binary variable. So, during 2018-2022, the interaction variable had a 

non-zero number and for the rest of the time, the interaction variable had a zero value. The 

regression coefficient in the case of the interaction variable indicates an average change in 

the profitability-capital adequacy relationship just due to the implementation of the Basel 

Accord.  

The researcher can represent the profitability determinant models based on the following 

specifications. The first model is as follows.  

ROAi,t = α +β1 Basel dummy *ROA*Capital adequacy + β2 Basel dummy + ∑   
   i Firm-

specific factorsi,t + β9 Industry-specific factor + ∑   
   j Macro-economic factorst + ai + ∆t + 

εi,t  
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Here vi,t can be used to represent the composite error that encompasses cross-sectional 

time-invariant heterogeneity (ai), time-variant noise (∆t), and idiosyncratic error (εi,t). 

While running this regression, the researcher used the firm-fixed effects. It is worth 

mentioning that the cross-sectional heterogeneity of the model denoted by ‗ai' was 

eliminated as per the fixed effects estimation methodology.  To manage the 

heteroscedasticity concerns, the researcher used a robust standard error command.  

The second profitability model is as follows.  

Economic Profiti,t = α +β1 Basel dummy *ROA*Capital adequacy + β2 Basel dummy + 

∑   
   i Firm-specific factorsi,t + β9 Industry-specific factor + ∑   

   j Macro-economic 

factorst + ai + ∆t + εi,t  

Here vi,t can be used to represent the composite error that encompasses cross-sectional 

time-invariant heterogeneity (ai), time-variant noise (∆t), and idiosyncratic error (εi,t). 

While running this regression, the researcher used the firm-fixed effects. It is worth 

mentioning that the cross-sectional heterogeneity of the model denoted by ‗ai' was 

eliminated as per the fixed effects estimation methodology.  To manage the 

heteroscedasticity concerns, the researcher used a robust standard error command.  

The third profitability model is as follows.  

CAPEi,t = α +β1 Basel dummy *ROA*Capital adequacy + β2 Basel dummy + ∑   
   i Firm-

specific factorsi,t + β9 Industry-specific factor + ∑   
   j Macro-economic factorst + ai + ∆t + 

εi,t  

Here vi,t can be used to represent the composite error that encompasses cross-sectional 

time-invariant heterogeneity (ai), time-variant noise (∆t), and idiosyncratic error (εi,t). 

While running this regression, the researcher used the firm-fixed effects. It is worth 

mentioning that the cross-sectional heterogeneity of the model denoted by ‗ai' was 
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eliminated as per the fixed effects estimation methodology.  To manage the 

heteroscedasticity concerns, the researcher used a robust standard error command.  
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Table-5.19 

Basel*Profitability*Capital Adequacy Interaction Regression Results 

  (1) (2) (3) 

VARIABLES ROA Economic Profit CAPE 

        

Basel Interaction 0.800** 0.972* 3.446*** 

  (2.002) (1.954) (8.392) 

Basel dummy -0.000700 4.250e+08 -26.82*** 

  (-0.0927) (0.967) (-4.890) 

Size -0.00598* -5.749e+07 7.478*** 

  (-1.740) (-0.272) (2.983) 

Capital Adequacy -0.0244*** -6.692e+08*** -4.601* 

  (-6.463) (-2.820) (-1.706) 

Activity Mix 0.0125* -1.179e+09*** -8.873* 

  (1.730) (-2.611) (-1.681) 

Asset Quality 0.000195 6.883e+06 0.0117 

  (0.622) (0.353) (0.0508) 

NIM 0.612*** 2.424e+09 61.53** 

  (17.83) (1.147) (2.433) 

HHI 0.353 1.061e+11*** -915.1** 

  (0.577) (2.803) (-2.037) 

Cost Management 0.00427* 4.650e+07 -0.954 

  (1.833) (0.318) (-0.556) 

Interest Rate -0.225 4.184e+09 639.3* 

  (-0.447) (0.135) (1.736) 

Inflation -0.00573 1.215e+09 -37.94*** 

  (-0.421) (1.470) (-3.818) 

GDP Growth Rate 0.0730 -1.085e+10 311.6*** 

  (0.602) (-1.470) (3.518) 

Constant 0.0365 1.039e+08 -168.6*** 

  (0.474) (0.0223) (-2.991) 
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Observations 298 298 298 

R-squared 0.751 0.145 0.244 

Number of Firm Code 23 23 23 

Firm FE Yes Yes Yes 

Firm Cluster No No No 

Seasonal adjustment No No No 

R2 within 0.751 0.145 0.244 

R2 overall 0.550 0.132 0.170 

R2 between 0.0411 0.0741 0.0290 

F-stat 65.93 3.710 7.090 

Prob > F 0 3.47e-05 0 

t-statistics in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

Compiled by: The researcher 

 

In the first model, ROA was the dependent variable. It is evident from the regression 

results that on average the negative profitability-capital adequacy relationship is less-

stronger during the post-Basel era than the case with pre-Basel era. In the second model, 

the researcher used economic profit as the dependent variable. On a similar line with the 1
st
 

model, it is evident from the regression results that on average the negative profitability-

capital adequacy relationship is less strong during the post-Basel era than the case with pre-

Basel era. Finally, in the third regression, the researcher has got similar effect.  

The estimated effects are robust to model preference as the regression sign does not flip 

and the level of significance does not change when the researcher uses a random effects 

model. Similarly, similar types of results can be extracted if MLE or GMM estimation 

techniques are introduced instead of the OLS framework. The estimated effects are robust 

to out-of-the-sample contexts as the regression sign does not flip when the researcher built 
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the model using 70% data and later tried to predict the remaining 30% data using the 

estimated model. The researcher did not observe any signs of cross-sectional heterogeneity 

in the estimated effects.  

To better understand the influence of this regulation on a bank's profitability-asset quality 

relationship, The researcher has used an interaction variable. For 2018-2023, the dummy 

variable took a value of '1'; for the earlier periods, it took a value of '0'. So, the Basel 

dummy was a binary variable. So, during 2018-2023, the interaction variable had a non-

zero number and for the rest of the time, the interaction variable had a zero value. The 

regression coefficient in the case of the interaction variable indicates an average change in 

the profitability-asset quality relationship just due to the implementation of the Basel 

Accord.  

The researcher can represent the profitability determinant models based on the following 

specifications. The first model is as follows.  

ROAi,t = α +β1 Basel dummy *ROA*Asset quality + β2 Basel dummy + ∑   
   i Firm-

specific factorsi,t + β9 Industry-specific factor + ∑   
   j Macro-economic factorst + ai + ∆t + 

εi,t  

Here vi,t can be used to represent the composite error that encompasses cross-sectional 

time-invariant heterogeneity (ai), time-variant noise (∆t), and idiosyncratic error (εi,t). 

While running this regression, the researcher used the firm-fixed effects. It is worth 

mentioning that the cross-sectional heterogeneity of the model denoted by ‗ai' was 

eliminated as per the fixed effects estimation methodology.  To manage the 

heteroscedasticity concerns, the researcher used a robust standard error command.  

The second profitability model is as follows.  
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Economic Profiti,t = α +β1 Basel dummy *ROA*Asset quality + β2 Basel dummy + ∑   
   i 

Firm-specific factorsi,t + β9 Industry-specific factor + ∑   
   j Macro-economic factorst + ai 

+ ∆t + εi,t  

Here vi,t can be used to represent the composite error that encompasses cross-sectional 

time-invariant heterogeneity (ai), time-variant noise (∆t), and idiosyncratic error (εi,t). 

While running this regression, the researcher used the firm-fixed effects. It is worth 

mentioning that the cross-sectional heterogeneity of the model denoted by ‗ai' was 

eliminated as per the fixed effects estimation methodology.  To manage the 

heteroscedasticity concerns, the researcher used a robust standard error command.  

The third profitability model is as follows.  

CAPEi,t = α +β1 Basel dummy *ROA*Asset quality + β2 Basel dummy + ∑   
   i Firm-

specific factorsi,t + β9 Industry-specific factor + ∑   
   j Macro-economic factorst + ai + ∆t + 

εi,t  

Here vi,t can be used to represent the composite error that encompasses cross-sectional 

time-invariant heterogeneity (ai), time-variant noise (∆t), and idiosyncratic error (εi,t). 

While running this regression, the researcher used the firm-fixed effects. It is worth 

mentioning that the cross-sectional heterogeneity of the model denoted by ‗ai' was 

eliminated as per the fixed effects estimation methodology.  To manage the 

heteroscedasticity concerns, the researcher used a robust standard error command.  
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Table-5.20 

 Basel*Profitability*Asset Quality Interaction Regression Results 

  (1) (2) (3) 

VARIABLES ROA Economic Profit CAPE 

        

Basel 

Interaction 0.869 5.736***  4.197*** 

  (1.488) (4.505) (30.07) 

Basel dummy 0.00171 -4.490e+07 3.634 

  (0.233) (-0.102) (1.288) 

Size -0.00613* 2.068e+08 1.059 

  (-1.768) (0.989) (0.794) 

Capital 

Adequacy -0.0244*** -3.337e+08 -2.823* 

  (-6.234) (-1.492) (-1.962) 

Activity Mix 0.0122* -8.771e+08** 1.085 

  (1.663) (-1.977) (0.382) 

Asset Quality 0.000200 6.546e+06 0.0325 

  (0.634) (0.346) (0.264) 

NIM 0.608*** 3.724e+09* 14.56 

  (17.72) (1.793) (1.090) 

HHI 0.382 1.005e+11*** -33.44 

  (0.623) (2.734) (-0.139) 

Cost 

Management 0.00403* 2.664e+06 -1.221 

  (1.722) (0.0190) (-1.334) 

Interest Rate -0.250 1.416e+10 -320.1 

  (-0.495) (0.471) (-1.625) 

Inflation -0.00447 7.320e+08 1.129 
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  (-0.327) (0.904) (0.213) 

GDP Growth 

Rate 0.0625 -6.707e+09 -12.98 

  (0.513) (-0.929) (-0.275) 

Constant 0.0461 -6.126e+09 8.303 

  (0.598) (-1.302) (0.281) 

        

Observations 298 298 298 

R-squared 0.749 0.195 0.784 

Number of 

Firm Code 23 23 23 

Firm FE Yes Yes Yes 

Firm Cluster No No No 

Seasonal 

adjustment No No No 

R2 within 0.749 0.195 0.784 

R2 overall 0.550 0.171 0.750 

R2 between 0.0382 0.0771 0.639 

F-stat 65.34 5.292 79.61 

Prob > F 0 5.34e-08 0 

t-statistics in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

Compiled by: The researcher 

 

In the first model, ROA was the dependent variable. It is evident from the regression 

results that on average the positive profitability-asset quality relationship is less-stronger 

during the post-Basel era than the case with pre-Basel era. In the second model, the 

researcher used economic profit as the dependent variable. On a similar line with the 1
st
 

model, it is evident from the regression results that on average the positive profitability-
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asset quality relationship is less strong during the post-Basel era than the case with pre-

Basel era. Finally, in the third regression, the researcher has got similar effect. The 

estimated effects are robust to model preference as the regression sign does not flip and the 

level of significance does not change when the researcher uses a random effects model. 

Similarly, similar types of results can be extracted if MLE or GMM estimation techniques 

are introduced instead of the OLS framework. The estimated effects are robust to out-of-

the-sample contexts as the regression sign does not flip when the researcher built the model 

using 70% data and later tried to predict the remaining 30% data using the estimated 

model. The researcher did not observe any signs of cross-sectional heterogeneity in the 

estimated effects.  

In this chapter-5 the researcher has designed three determinant models for Bangladesh-

based commercial bank's profitability. It was evident in the regression results that a number 

of bank-specific, macroeconomic, and industry-specific variables influence commercial 

banks' profitability.  

Basel accord has been implemented on a gradual basis in Bangladesh. As per the Basel 

regulation, commercial banks have to maintain a minimum level of capital to absorb 

economic shocks. The implementation of Basel has transformed the banking industry 

structure and its performance. The researcher has tried to better understand the structural 

change through the Chow test. It was evident that profitability parameters, profit-capital 

adequacy relationship, and profitability-asset quality relationship have changed 

significantly during the pre-Basel and post-Basel periods.  

'Basel dummy' was later used to represent the partial effect of Basel implementation on 

commercial banks' profitability. It is evident from the regression results that on average 

bank profitability is lower during the post-Basel era than the case with pre-Basel era. It was 
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further evident through interaction effects that the negative profitability-capital adequacy 

relationship was stronger during the post-Basel era than the case with the pre-Basel era. 

Similarly, it was found that the positive profitability-asset quality relationship was stronger 

during the post-Basel era than the case with the pre-Basel era. 
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Chapter- 6 

Summary and Conclusion 
    

While maximizing wealth for shareholders, commercial banks have to address the tradeoff 

between diverse aspects of banking activities related to bank performance, asset quality, 

and capital adequacy. With structural changes in rules and regulations in both domestic and 

international arenas, there have been numerous aspects to be addressed for the banking 

institutions. Given the above issues, this study has been undertaken to provide better 

insights into the bank performance, asset quality, and capital adequacy of Bangladeshi 

banks.  Chapter two of this thesis provides an extensive literature review on bank asset 

quality, capital adequacy, and bank performance across various international and domestic 

contexts, illustrating the diversity of methodologies and findings. 

Sanathanee (2020) highlighted that high asset quality, characterized by robust investment 

assets and low levels of non-performing loans, plays a crucial role in enhancing bank 

profitability. Similarly, Ombaba (2013), as well as Abata and Mattew (2014), emphasized 

the significance of banking stability and asset quality in promoting economic growth and 

managing financial crises. According to Eze and Ogbulu (2016), ongoing evaluation of the 

elements influencing bank performance is essential. Research by Nicholas et al. (2019) and 

De Young (1997) pointed out that effective asset management significantly affects a bank's 

ranking and overall performance. Both Marshall (1999) and Achou and Tenguh (2008) 

asserted that high-performing banks depend on superior asset quality, whereas poor asset 

quality tends to result in unfavorable ratings. Kosmidou (2008) discovered that capital and 

asset quality positively affected profitability in Indonesian banks, although Islami banks 

displayed a mixed response. Nugroho and Nurrina (2015), alongside Trabelsi and Trad 

(2017), highlighted that profitability ratios are key indicators of bank performance. 
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Fitrianto and Mawardi (2006) and Ariyanti (2010) underscored the significance of 

managing productive assets effectively. Pamungkas (2022) discussed the necessity of 

adequate capital to mitigate risks, while Athanasoglou (2008) stressed that sufficient 

capital acts as a protective measure. Wasiuzzaman (2010) and Trad et al. (2017) showed 

that poor asset quality detracts from profitability. Moreover, Lucky and Andrew (2015) and 

Beck et al. (2005) established a relationship between asset quality and profitability, noting 

the role of regulatory bodies. Lis et al. (2000) found various factors that positively impact 

both asset quality and profitability. Babihuga (2007) reported that macroeconomic 

conditions influence financial stability, and Resti (2002) indicated that economic growth 

and stock market returns enhance bank performance. Das and Ghosh (2004) linked 

unfavorable macroeconomic conditions to an increase in bad loans, while Bercoff et al. 

(2002) used macroeconomic indicators to measure non-performing loans. Berger and 

Young (1997) associated cost efficiency with loan defaults and Bodla and Verma (2006) 

discussed how competition can exert pressure on profitability. Rajaraman and Vasishtha 

(2002) demonstrated how inefficiency contributes to non-performing loans. Kwan and 

Eisenbis (1997) found that non-performing loans lead to higher operating costs. Ranjan and 

Dhal (2003) identified that macroeconomic shocks increase non-performing assets. Kargi 

(2011) connected effective credit risk management with better bank performance. 

Ezeoha (2011) explored the impact of consolidation on non-performing loans, while 

Kolapo et al. (2012) found that management practices had minimal effect on bank 

efficiency. Hosna et al. (2009) revealed that credit risk management influences 

profitability, and Musyoki and Kadubo (2012), along with Onaolapo (2012), stressed its 

importance for performance. However, Kithinji (2010) found no notable effect of credit 

risk on banks. Abata (2014) showed a direct link between asset quality and bank 
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performance, while Muhammad et al. (2015) highlighted management‘s role in 

profitability in Malaysia. Boahane et al. (2012) associated credit risk management with 

profitability, and Poudel (2012) emphasized its role in maintaining financial stability. 

Vighneswara (2015) discovered that sufficient capital and investment activity foster 

profitability. However, Khalid and Amjad (2012) observed that a high asset ratio 

negatively affected operational success. Iqbal et al. (2018) connected economic growth 

with enhanced asset quality. Kim and Santomero (1988) showed that higher capital 

adequacy ratios were linked with improved profitability. On the other hand, DeYoung and 

Roland (2001) reported no significant connection between adequate capital and 

performance, whereas Godlewski and Weill (2011) concluded that higher capital adequacy 

ratios boosted performance. Al-Nasser (2015) highlighted the link between adequate 

capital and operational efficiency. Naceur and Goaied (2001) discovered an inverse 

relationship between capitalization and profitability. However, Shih and Lin (2010) found a 

positive association between capitalization and performance. Finally, Adhikary (2006) 

demonstrated that insufficient loan loss provisions can negatively impact credit quality. 

Muhmad and Hashim (2015) evaluated the CAMEL framework, which includes capital 

adequacy, managerial competence, earnings quality, and liquidity, in the context of 

Malaysian banks, both local and international, between 2008 and 2012. Their findings 

indicated that liquidity, asset quality, income quality, and capital adequacy significantly 

influenced the performance of Malaysian commercial banks. They noted that banks with 

sufficient capital, high-quality assets, solid earnings, and ample liquidity exhibited better 

performance. They also recommended that managerial skills could enhance banks' ability 

to manage their assets more effectively and suggested that corporate governance should be 

integrated into performance evaluations for Malaysian banks for more comprehensive 
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results. Dzeawuni and Tanko (2008) highlighted the need to consider factors such as asset 

quality, profitability, liquidity, risk management, and managerial competence when 

assessing bank performance. Jaffar and Manarvi (2011) examined the effectiveness of 

Islamic and conventional banking systems using the CAMEL framework, concluding that 

it was a highly innovative tool for evaluating financial institutions. Other researchers, 

including Said et al. (2013) and Ilhomovich (2009), also supported the effectiveness of the 

CAMEL framework in measuring a bank‘s financial health. Keovongvichith (2012) 

assessed the financial performance of the Laotian banking sector from 2005 to 2010 using 

the CAMEL framework. Said and Tamin (2011) found that financial activities like Return 

on Assets (ROA), Return on Equity (ROE), Net Interest Margin (NIM), capital adequacy, 

and asset quality had an impact on bank performance in China and Malaysia. Mamun 

(2013) analyzed the performance of Prime Bank PLC using ratios such as capital adequacy 

and debt-to-equity ratio. He found that despite a high debt-to-equity ratio, the bank‘s 

capital remained well above the minimum requirement. Eyup et al. (2017) conducted 

regression analysis on data from Turkish banks between 2005 and 2016, discovering a 

significant inverse relationship between non-performing loans (NPLs) and profitability, 

measured by ROA and ROE. They argued that asset quality influences both economic 

growth and bank profitability. Similarly, Klein (2013) noted that non-performing loans 

affect bank profitability and economic stability, warning that a decline in asset quality 

could lead to bank failure during an economic crisis. Eze and Ogbulu (2016) observed that 

regulatory agencies in Nigeria had implemented legislation over 25 years to assess the 

impact of asset quality on bank profitability and other areas. Adhikary (2006) identified 

inadequate regulations, poor audit practices, and ineffective debt reduction techniques as 

primary causes of non-performing loans in Bangladesh. David Woo (2000) suggested that 
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non-performing loans could undermine investor confidence in the banking sector and 

disrupt the allocation of resources. Bhattarai (2016) noted that non-performing loans not 

only affect future cash flows but also harm a bank‘s reputation. Ozgur and Gorus (2016) 

identified a negative correlation between ROA and NPLs for Turkish commercial banks. 

Saqib et al. (2017) analyzed Pakistani banks from 2006 to 2014 and concluded that factors 

like the credit-to-deposit ratio, bank lending practices, cost of funds, bank assets, and 

exchange rates influenced non-performing assets. They emphasized that Pakistani banks 

demonstrated resilience in absorbing losses during adverse conditions. Roman and Bilan 

(2015) found that GDP negatively influenced non-performing assets in EU countries 

between 2000 and 2013. 

Poudel (2013) observed that strong GDP growth positively impacted bank performance and 

profitability in Nepal, while Shingjergji (2013) established a connection between non-

performing assets and GDP growth in Albania. However, other studies, such as those by 

Ouhibi and Hammami (2015), Alexandri and Santoso (2015), and Poudel (2013), found no 

correlation between GDP growth and non-performing assets in Southern Mediterranean 

and Indonesian banks. Klein (2013) and Washington (2014) concluded that inflation 

influenced non-performing assets, with Washington finding a link between inflation and 

NPLs in Kenyan banks. Poudel (2013) pointed out that during high inflation periods, 

borrowers in Nepal were hesitant to take on long-term loans. Gezu (2014) found no 

significant relationship between inflation and NPLs in Ethiopian banks. Fofack (2005) 

found that exchange rates impacted banks' ability to repay debts, but Washington (2014) 

saw no relationship between exchange rates and NPLs since borrowers generally took 

loans in local currency. Tsumake (2016) observed that high interest rates had a mixed 

impact on bank performance, with lower non-performing assets contributing to bank 



197 
 

growth. Swamy (2015) noted that improved firm profitability and better financial health in 

banks attracted investors in emerging economies. Bofondi and Ropele (2011) emphasized 

that asset quality was closely linked to non-performing assets in Italian banks, with 

diversified investments helping to minimize NPAs. Large banks with diversified loan 

portfolios were better able to absorb losses from failed loans (Dietrich & Wanzenried, 

2011; Tehulu & Olana, 2014). Alexandri and Santoso (2015), however, found no 

correlation between bank assets and bad loans. Swamy (2015) suggested that well-

capitalized Indonesian banks were cautious in avoiding risky operations, thereby reducing 

non-performing loans. Makri et al.  (2014) found that banks in the Eurozone with higher 

capital adequacy ratios took on more dangerous activities. Ahmad and Bashir (2013) found 

that ROA positively influenced NPLs in Pakistani banks, while Messai and Jouini (2013) 

observed a negative effect of ROA on NPLs in European banks. Priharta and Gani (2023) 

found no significant correlation between ROA and NPLs. Swamy (2015) and Yam (2016) 

supported the idea that increased loan growth reduced NPLs in Greek banks. Ongore and 

Kusa (2013) found that capital adequacy ratios (CAR) had a significant positive effect on 

profitability, while Nisar et al. (2015) observed a weak correlation between the cost of 

capital and Pakistani commercial banks. They noted that gross non-performing assets 

indicated a bank's capacity to manage loan repayment risks. Gyamersh and Amoah (2015) 

found that non-performing assets hurt bank profitability in Ghana. Islam and Nishiyana 

(2016) found no relationship between non-performing assets and profitability in South 

Asian countries. Paradi and Schaffnit (2004) used data envelopment analysis to evaluate 

the performance of Canadian commercial banks, highlighting growth across various 

economic sectors. 
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In terms of capital adequacy, various studies have yielded differing results regarding its 

relationship with bank performance. Al-Tamimi and Obediat (2013) found a negative 

relationship between capital adequacy and bank performance in Jordan, with revenue 

growth positively correlated with capital adequacy. Bevan and Danbolt (2000) noted a 

negative correlation between debt ratios and risky assets in the UK. Makhamreh (2000) 

emphasized the importance of asset quality and management in Jordanian banks, while Al-

Mekhlafi et al. (2004) emphasized the impact of capital adequacy on risk indicators and 

returns. Al-Maleeji (2002) found that Basel guidelines did not provide adequate protection 

for Egyptian banks' capital. Khrawish et al. (2004) documented a strong positive 

relationship between banking security and profitability in Jordanian banks. Kareem and 

Salah (2007) pointed out the lack of effective risk management in Palestinian banks. Al-

Zoubi et al. (2008) found a strong correlation between capital levels and risk management 

in Jordanian banks, while Barakat (2009) noted varying adherence to Basel II standards 

among Jordanian banks. Shabani et al. (2019) and Durguti et al. (2020) found a positive 

relationship between capital adequacy and profitability in Kosovo. Kishore and Sequeira 

(2016) found a positive correlation between capital adequacy and debt ratios in Indian 

banks, while Luong and Nguyen (2021) found that optimal capital adequacy ratios 

benefited Vietnamese banks. Pandey (2005) explained that adequate bank capital is a 

proportion of the bank's base capital set aside to absorb losses and prevent bank failure. 

Mendes (2002) found that capital adequacy, interest costs, bank size, and loan amounts had 

significant effects on profitability in U.S. banks. Wall (1987) observed that deposit ratios 

significantly influenced profitability in banks. Fonseca and González (2010) emphasized 

the role of capital requirements in protecting banks during economic downturns. Gropp and 

Heider (2007) found that well-performing European banks had higher capital-to-asset 
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ratios. Chami and Cosimano (2010) noted that adhering to Basel standards could have a 

positive effect on banks. Dewatripont and Tirole (1994) and Blum (1999) argued that 

stricter capital requirements reduced risk exposure. Dao and Nguyen (2020) supported the 

positive impact of capital adequacy on profitability in Vietnamese banks. However, Elas 

and Krahnen (1998) and Klomp and de Haan (2010) found a negative correlation between 

capital adequacy and profitability in German and EU banks, while Christopoulos and 

Tsionas (2004) found no consistent relationship in Greek banks. Nguyen et al. (2021) 

stressed the importance of capital adequacy for bank profitability and competitiveness in 

Vietnamese banks, underscoring the complexity of the relationship between capital 

adequacy and performance, which varies across contexts and regions. Finally, various 

studies on miscellaneous factors influencing bank performance also shed light on the 

complexity of the banking sector. Mujeri and Younus (2009) noted that interest rate 

spreads are affected by factors like non-interest revenue, market share, and liquidity 

conditions. Rashid (2014) pointed out that the size of a bank‘s loan portfolio is influenced 

by both external economic conditions and internal management practices. 

Chapter-3 explores the banking system of Bangladesh, aiming to provide an overview of 

the various banks operating in the country, their performance in terms of profitability, 

return on assets, return on equity, loan classifications, and capital adequacy in light of 

differing structural settings and regulatory frameworks both domestically and 

internationally. 

The banking sector in Bangladesh has a history that traces back to the colonial period, 

undergoing significant transformation over the decades. It began with the founding of 

Bengal Bank in 1784, but substantial progress in modern banking occurred in the mid-20th 

century. Following the nation‘s independence in 1971, Bangladesh nationalized its banks 
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and established state-owned institutions, such as Sonali Bank and Agrani Bank. The 

liberalization that took place in the 1980s and 1990s paved the way for the emergence of 

private banks, including Arab Bangladesh Bank Limited. Today, Bangladesh's banking 

sector is characterized by a mix of domestic and international institutions, which are vital 

to the nation‘s economic development. The Bangladesh Bank, as the central bank, plays a 

crucial role in regulating the sector, ensuring financial stability, and implementing 

monetary policy. 

As of mid-2023, the banking industry has expanded to encompass 61 scheduled banks and 

over 11,200 branches. The total assets of the sector grew by 11% in 2021, reaching BDT 

20,429.3 billion. However, this growth has not come without challenges, as issues such as 

poor governance and an increase in non-performing loans (NPLs) have put pressure on the 

sector. In 2021, state-owned banks accounted for 24.9% of total assets, while private banks 

made up 67.4% and foreign banks represented 5.5%. The sector grapples with bad loans 

and operational inefficiencies that threaten financial stability. The government has 

intervened with public funds to assist struggling banks, addressing liquidity issues 

stemming from bad debts. Overall, despite robust growth and diversity in Bangladesh's 

banking sector, it continues to face significant challenges that affect its stability and 

efficiency. 

In 2021, the banking sector outperformed other financial sectors in Bangladesh, both in 

total assets and contribution to GDP. Commercial banks are pivotal in providing capital to 

both public and private sectors, driving economic growth. The Capital Adequacy Ratio 

(CAR) is an essential indicator of a bank's financial health, showing its capacity to absorb 

potential losses. From 2012 to 2021, the CAR of Bangladeshi banks varied, dropping from 

11.50% in 2013 to 10.80% between 2015 and 2017, before increasing to 12.10% in 2018. 
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By mid-2022, the CAR was 11.2%, with differing rates across various bank types. The 

Return on Assets (ROA) for the banking sector exhibited variability, reaching a peak of 

0.90% in 2013, but falling to 0.25% in both 2020 and 2021. A recovery was noted in 2022, 

with the ROA increasing to 0.52%. Return on Equity (ROE) also showed fluctuations, 

achieving a high of 11.1% in 2013 and dropping to a low of 3.86% in 2018. By 2022, the 

ROE had significantly improved to 9.37%, reflecting enhanced profitability. The Net 

Interest Margin (NIM), a crucial measure of a bank's operational efficiency, decreased 

from 2.7% in 2020 to 2.5% in 2021, influenced by factors such as increased competition, 

declining interest rates, and rising non-performing loans. Effective management is vital for 

a bank's growth and stability. Indicators like the expenditure-income ratio (EI), earnings 

per employee, and regulatory compliance are key measures of managerial quality. The EI 

ratio for the banking sector was 76.97% in 2021, suggesting high operational costs. State-

owned banks exhibited the highest EI ratio, indicating their operational inefficiencies. The 

gross NPL ratio stood at 7.93% in December 2021, with state-controlled banks showing the 

highest NPL ratios, while foreign commercial banks had the lowest. The NPLs for state-

controlled banks and private commercial banks rose significantly over the years, 

highlighting challenges in asset management and recovery. Banks have struggled to 

maintain adequate provisions against NPLs, with the provision coverage rising from 82.6% 

in 2021 to 84.7% by mid-2022. 

The banking sector in Bangladesh has faced significant challenges related to asset quality, 

particularly due to the rise in non-performing loans (NPLs). The NPL ratio increased from 

6.0% in 2014 to 9.3% by 2019, reflecting several underlying issues, including lax credit 

underwriting practices, ineffective risk management, and inadequate regulatory oversight. 

To address these challenges, the Bangladesh Bank and the government have implemented 
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measures such as stricter regulations for loan categorization and provisioning, as well as 

improved credit risk management practices. As a result, the NPL ratio was reduced to 8.3% 

in 2020. Nevertheless, NPLs continue to be a pressing issue for the industry. The banking 

sector's total deposits increased by 10.03%, rising from BDT 13,797.93 billion in 2020 to 

BDT 15,181.4 billion in 2021. The share of total deposits held by state-owned commercial 

banks rose from 25.9% in 2020 to 26.3% in 2021, while private commercial banks, foreign 

commercial banks, and specialized banks saw slight declines in their proportions. 

Challenges in loan categorization and funding have exacerbated the issues faced by the 

banking sector. Although regulations like IFRS 9 have been introduced to improve credit 

classification and provisioning processes, their implementation has been sluggish, with 

some financial institutions struggling to meet the new standards. 

In 2021, the total assets of the banking industry rose by 10.99%, reaching BDT 20,429.29 

billion. These assets comprised BDT 12,522.40 billion in advances and loans, BDT 

1,042.28 billion in deposits with the Bangladesh Bank, BDT 189.52 billion in cash 

reserves, BDT 3,846.1 billion in investments in treasury securities, and BDT 2,828.96 

billion in other assets. Figure-3.10 illustrates the assets and liabilities of the banking 

industry, showing that total deposits constituted 74.31% of total liabilities and shareholders' 

equity in 2021, while shareholders' equity represented 5.6% of the same. 

The non-performing loans (NPLs) issue remains critical, with the total NPL amount 

surging from BDT 405.8 billion in 2013 to BDT 1,252.6 billion by June 2022, marking an 

astonishing increase of 308.67% over this period. This rise reflects not only the growing 

volume of bad loans but also its detrimental effect on the overall financial health of banks. 

The NPLs to total loans ratio decreased to 7.7% in 2020 and 7.9% in 2021 due to 
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temporary measures enacted during the COVID-19 pandemic; however, by mid-2022, this 

ratio had climbed back to 9.0%. 

Capital shortages in banks, particularly among state-owned commercial banks (SCBs), 

have been aggravated by significant loan fraud cases. Notable examples include the 

Hallmark fraud involving Sonali Bank and other incidents related to the Farmers Bank, 

NRBC Bank, and Janata Bank, all of which underline the serious repercussions of these 

challenges. In 2021, the banking sector's total capital requirement was BDT 1,395 billion, 

which slightly declined to BDT 1,381 billion by June 2021. Several banks have struggled 

to maintain the Capital Risk-Weighted Assets Ratio (CRAR), falling below the necessary 

levels. Stress tests performed by the Financial Stability Department (FSD) of the central 

bank indicated that if NPLs increased by 3%, six banks would fail to meet the minimum 

CRAR requirements. Additionally, other shocks, such as forced sales of collateral or 

market fluctuations, could further affect the CRAR of numerous banks. As of 2023, 16 

banks were unable to uphold the CRAR, emphasizing the need for ongoing reforms and 

oversight to stabilize the sector and enhance its resilience against financial shocks. While 

Bangladesh's banking sector has experienced significant growth, it continues to face 

persistent challenges related to asset quality, loan provisioning, and capital adequacy. 

Effectively addressing these concerns is vital for the stability and growth of the banking 

industry in Bangladesh. 

The Basel framework, consisting of a series of international banking standards, aims to 

bolster global financial stability by enhancing risk management and capital adequacy 

requirements for banks. This framework has progressed through Basel I, Basel II, and 

Basel III, each focusing on different facets of financial stability and risk management. 

Basel I established a minimum capital requirement for banks at 8% of risk-weighted assets, 
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emphasizing the importance of capital in absorbing potential losses and maintaining 

stability. It introduced risk-weighting for various asset categories but was criticized for its 

simplistic approach, which failed to consider the full range of risks. Moreover, Basel I 

inadequately addressed risks associated with off-balance sheet items, such as derivatives. 

Nonetheless, the introduction of minimum capital requirements in Basel I helped enhance 

the financial stability of Bangladeshi banks, mitigating the risk of bank failures. The 

standardized evaluation methods improved the consistency of financial health assessments, 

facilitating better regulatory oversight. By raising capital ratios, Basel I fostered 

competition among Bangladeshi banks, attracted more investors, and strengthened the 

overall resilience of the sector. Its adoption aligned Bangladeshi banks with global 

standards and bolstered international confidence in the banking system. 

Basel II mandated that banks maintain capital adequacy based on credit, market, and 

operational risks, refining capital requirements to more accurately reflect actual risk 

profiles. It strengthened supervisory reviews to ensure that banks effectively manage risks 

and maintain sufficient capital. Additionally, the framework improved transparency by 

requiring the disclosure of financial health and risk exposure, enabling better market 

assessments. Bangladeshi banks had to enhance their capital reserves to meet Basel II‘s 

refined requirements, thereby improving their capacity to absorb losses. The focus on 

credit, market, and operational risks necessitated advancements in risk assessment and 

management practices within Bangladeshi banks. The central bank, Bangladesh Bank, 

likely enhanced its oversight mechanisms, conducting more thorough audits and 

evaluations. Implementing Basel II presented challenges for smaller banks in Bangladesh, 

particularly concerning technological upgrades and staff training. Compliance with Basel II 
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elevated the global standing of Bangladeshi banks, facilitating access to international 

markets and investments. 

Basel III increased the minimum capital standards to 4.5% for common equity and 

introduced an additional buffer, raising the total minimum capital requirement to 7% 

relative to risk-weighted assets. The framework included a leverage ratio requirement of 

3% to mitigate the risks of excessive borrowing and established countercyclical capital 

buffers to cushion the effects of economic downturns. The stricter capital requirements and 

leverage ratio provisions of Basel III enhanced the resilience of Bangladeshi banks in the 

face of financial stress. The emphasis on comprehensive risk management and capital 

planning encouraged Bangladeshi banks to adopt more robust risk management 

frameworks. Furthermore, the framework‘s focus on transparency and market discipline 

improved disclosure, allowing investors and regulators to assess bank stability more 

effectively. However, aligning with Basel III proved challenging for banks in Bangladesh 

due to its complexity and the need for substantial adjustments in capital and liquidity 

management practices. While Basel III aimed to create a safer financial system, its higher 

capital requirements and potential for pro-cyclicality could have repercussions for lending 

and economic growth in Bangladesh. 

The Basel frameworks have progressively introduced more advanced standards for banking 

regulation, addressing the limitations of their predecessors. For Bangladesh, these 

frameworks have played a vital role in bolstering the stability of the banking sector and 

integrating it into the global financial system. Nonetheless, the intricacies of Basel II and 

Basel III present challenges for implementation, particularly for smaller banks with fewer 

resources. The ongoing adaptation to these frameworks aims to enhance the resilience and 
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transparency of Bangladesh‘s banking industry, contributing to a more stable financial 

environment. 

In the Chapter-4 various strands of literature on research philosophies, designs, approaches, 

and methods were explored. Following this, specific research methods used were explained 

along with the reasoning behind these choices. The focus was then shifted to data 

collection mechanisms, the sampling framework, and key decisions made during data 

management. Towards the end of this chapter, ethical issues related to the data collection 

phase were discussed. In the conceptual framework section, econometric challenges 

associated with multiple regression analysis were presented, along with how the researcher 

addressed these challenges.  

The researcher adopted positivism as the research philosophy. According to the positivism 

philosophy, it is believed that only one reality exists at any given time, and respondents' 

cognitive biases do not influence the decision-making process. Researchers can objectively 

distance themselves from the research process. This study was driven by secondary data, 

with no primary data collected through focus group discussions (FGDs), surveys, or 

interviews. Consequently, the data was free from typical survey biases like acquiescence 

bias, social desirability bias, etc. and the findings were not influenced by the interpretations 

of social scientists. In a deductive approach, tentative null hypotheses are formulated and 

tested using collected data. The aim of deductive research is not to form new theories but to 

test the empirical validity of existing ones. The research approach chosen was deductive, 

testing hypotheses based on established theory in the context of Bangladesh. In qualitative 

research, inputs and outputs are non-numeric, whereas in quantitative research, they are 

numeric. In mono-qualitative research, only one qualitative tool, such as interviews or 

focus group discussions (FGD), is used. Multi-qualitative research involves more than one 
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qualitative tool. Similarly, mono-quantitative research uses only one quantitative tool, such 

as descriptive statistics or regression, while multi-quantitative research involves more than 

one quantitative tool. The thesis utilized a range of quantitative methods like multiple 

regression model, chow-test, etc., categorizing it as a multi-method quantitative business 

research. 

Research designs vary and include archival research, case studies, focus group discussions, 

surveys, etc. Popular methods for collecting primary data include surveys, interviews, and 

focus group discussions. For secondary data, case studies and archival research are 

commonly used. This research relies on archival data. As mentioned earlier, the study is 

based on secondary data collected from the annual reports of commercial banks in 

Bangladesh. Since these reports are publicly available, no prior permission was required. 

Additionally, macroeconomic data was obtained from the Bangladesh Bank's website. In 

standard survey and interview-based research, ethical considerations arise. Participation 

must be voluntary, and free from discrimination based on gender, income level, or religious 

beliefs, and respondents‘ anonymity must be maintained. Given the secondary nature of the 

data and its public availability, the researcher faced only a limited number of ethical 

challenges during the research. Purposive sampling, also known as judgmental or 

subjective sampling, was used to select traditional commercial banks for the study. In 

purposive sampling, not all economic units have an equal chance of being selected, making 

it a non-probability-based sampling method. The research covered the period from 2012 to 

2022. The constructed panel database included both cross-sectional and time-series 

variations, which were utilized in model development. 

Baseline regression estimators were extracted using the ordinary least squares (OLS) 

method. With panel data, the researcher had two options: to run either a fixed-effects 
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model or a random-effects model. Based on the Hausman test results, the researcher chose 

the fixed-effects model [firm-fixed effects] for every specification. Additionally, the fixed-

effects model is more adaptable in dealing with cross-sectional heterogeneity. Before 

running the regressions, the researcher ensured that the necessary conditions—such as 

linearity in parameters, random sampling, and no perfect multicollinearity cases were met. 

Empirical literature was reviewed to select the set of independent variables, which helped 

mitigate concerns about omitted variable bias. Instrumental variables were used [using a 

two-stage least square technique] to determine whether reverse causality was a source of 

endogeneity in the model. The robustness of the estimated effects was evaluated against 

measurement issues and concerns about heterogeneity were also addressed. To address 

proxy variable measurement issues, the researcher used multiple definitions of independent 

variables. It is worth mentioning that the measurement issue in the dependent variable is 

not an econometric concern. The robustness of the estimated effects was also assessed by 

splitting the dataset into two portions [70% and 30%].  

Chapter-5 (Empirical Analysis and Findings) of the thesis, the researcher initially presented 

baseline regression results to analyze the factors influencing profitability in commercial 

banks. Profitability was examined from three angles: accounting profit (measured by 

ROA), economic profit (measured by residual income), and the market's perception of 

profit (measured by CAPE). The results showed that factors such as business size, activity 

mix, cost management, interest rate, GDP growth rate, asset quality, and net interest 

margin positively impacted commercial banks' accounting profitability. Conversely, capital 

adequacy and inflation rate were found to negatively affect accounting profitability. In the 

first baseline regression equation, the majority of the regression coefficients were 

significant both economically and statistically. It was clear that factors such as business 
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size, activity mix, cost management, interest rates, GDP growth rate, asset quality, and net 

interest margin had a positive impact on the economic profitability of commercial banks. 

Conversely, capital adequacy and the inflation rate were found to negatively impact 

economic profitability. In the second baseline regression equation, the majority of the 

regression coefficients were significant both economically and statistically. Similarly, 

business size, activity mix, cost management, interest rates, GDP growth rate, asset quality, 

and net interest margin were also observed to positively influence market-based 

profitability measures for commercial banks, while capital adequacy and inflation rate had 

a negative effect. In the third baseline regression equation, the majority of the regression 

coefficients were significant both economically and statistically. 

In the baseline models, firm-fixed effects models were employed, motivated by the results 

of the Hausman test and the conceptual flexibility of the model. The estimated effects were 

consistent across different models, as neither the regression sign nor the significance level 

changed when the researcher employed the random effects model. The baseline regression 

results were derived using the OLS (Ordinary Least Squares) framework, which is a 

specific case of GLS (Generalized Least Squares). However, OLS has its limitations due to 

unrealistic assumptions, such as linearity in parameters and homoscedasticity. Therefore, it 

was crucial to test the robustness of the regression results using different estimation 

techniques. Similar outcomes were observed when using MLE or GMM estimation 

techniques instead of the OLS framework. The effects also remained stable in out-of-

sample contexts; the regression sign remained consistent when the model was built using 

70% of the data and then used to predict the remaining 30%. The researcher did not find 

evidence of cross-sectional heterogeneity in the estimated effects. Commercial banks were 

categorized into two groups based on their size, as measured by asset value: large-sized 
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banks and small-sized banks. The determinants of profitability for large-sized banks were 

similar to those for small-sized banks. 

The researcher then addressed endogeneity concerns related to the baseline results, which 

could arise from omitted variable bias, reverse causality, or measurement error in the 

independent variable. Omitted variables may become part of the regression error, which 

can be correlated with the independent variables, leading to endogeneity. Similarly, reverse 

causality and measurement errors in the independent variables can result in regression 

errors that are strongly associated with the error term, further contributing to endogeneity. 

A review of the literature identified several bank-specific and macroeconomic factors that 

might have influenced profitability. The baseline models initially omitted three key aspects 

of profitability: liquidity management, management efficiency, and labor efficiency. After 

including these variables, it became clear that asset quality positively correlated with bank 

performance, and the regression coefficients remained significant across all baseline 

models. Similarly, capital adequacy was negatively correlated with performance, and the 

coefficients also remained significant across all models. 

To mitigate potential measurement errors in the dependent variables, the researcher used 

alternative measures for the three key variables: ROA, economic profit, and CAPE. 

Specifically, ROE was used instead of ROA, scaled residual earnings (scaled by bank-level 

interest income) replaced economic profit, and a 5-year moving average CAPE was used 

instead of the 3-year moving average. The results showed that asset quality remained 

positively correlated with bank performance, and capital adequacy remained negatively 

correlated, with both coefficients remaining significant across all baseline models when the 

alternative definitions were applied. 
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Chow tests are typically used to detect structural changes or shifts in paradigms, 

particularly in time series data. Chow tests were conducted to assess whether there were 

any structural changes in the determinants of profitability, the profitability-asset quality 

relationship, and the profitability-capital adequacy relationship for Bangladesh-based 

commercial banks. Although Chow tests are typically used for time series data, the 

researcher applied similar techniques to the panel dataset. The results confirmed that 

significant structural changes occurred between the pre-Basel and post-Basel periods. 

Profitability parameters, the profit-capital adequacy relationship, and the profitability-asset 

quality relationship all changed significantly after the Basel regulations were implemented. 

The Basel Accord was gradually implemented in Bangladesh's financial sector. To better 

understand its impact on bank profitability, the researcher used a Basel dummy variable. 

The regression results indicated that, on average, bank profitability was lower in the post-

Basel era compared to the pre-Basel period. The sign of the regression coefficient is 

logical, as increased equity caution would naturally be expected to reduce profit figures. 

Interaction effects further revealed that the negative relationship between profitability and 

capital adequacy was stronger in the post-Basel era, while the positive relationship between 

profitability and asset quality was also more pronounced during this period. 

The sequence of our analysis suggests that managing a bank is a puzzling task. This is 

because of the recent structural changes in the regulatory environment, macro-economy, 

technology, and market competitiveness. The major research challenge is to understand the 

nexus among Bangladesh-based commercial banks‘ profitability, asset quality, and capital 

adequacy concerning the implementation of the Basel guideline [a structural change]. The 

substantial features and contribution of this research are provided below:  
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i) Based on the PCA results, it was concluded that 'dimension reduction' would not be an 

appropriate approach to understanding the profitability determinants of Bangladesh-based 

commercial banks since the first two principal components can together explain only 45% 

of the total variation.  

ii) The researcher designed three regression models for the profitability of Bangladesh-

based commercial banks. The profitability of commercial banks was defined through three 

perspectives: accounting profit (measured through ROA), economic profit (measured 

through residual income), and the market's perception of profit (measured through CAPE). 

It was evident that several bank-specific, macroeconomic, and industry-specific variables 

influence commercial banks' profitability.  

iii) The regression results showed that factors such as business size, activity mix, cost 

management, interest rate, GDP growth rate, asset quality, and net interest margin 

positively impacted commercial banks' accounting profitability. Conversely, capital 

adequacy and inflation rate were found to negatively affect accounting profitability.  

iv) It was documented that factors such as business size, activity mix, cost management, 

interest rates, GDP growth rate, asset quality, and net interest margin had a positive impact 

on the economic profitability of commercial banks. In addition, capital adequacy and the 

inflation rate were found to negatively impact economic profitability. 

v) Similarly, business size, activity mix, cost management, interest rates, GDP growth rate, 

asset quality, and net interest margin were also observed to positively influence market-

based profitability measures for commercial banks, while capital adequacy and inflation 

rate had a negative effect.  

vi) The estimated effects are robust to ‗Omitted variable bias‘, and ‗Reverse causality‘ 

concerns. It was observed that the estimated effects are robust to model preference as the 
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regression sign does not flip and the level of significance does not change when the 

researcher uses a random effects model. Likewise, similar types of results can be extracted 

if MLE or GMM estimation techniques are introduced instead of the OLS framework. The 

study documented that the estimated effects are robust to out-of-the-sample contexts [using 

a 70%-30% training-testing split]. The researcher did not observe any signs of cross-

sectional heterogeneity in the estimated effects.  

vii) Chow test results documented a shift in paradigm in the profitability-asset quality and 

profitability-capital adequacy relationship when pre-Basel and post-Basel regimes are 

compared. It is evident from the regression results that on average banks‘ profitability is 

lower during the post-Basel era than the case with the pre-Basel era. It was further evident 

through interaction effects that the negative profitability-capital adequacy relationship was 

stronger during the post-Basel era than the case with the pre-Basel era. Similarly, it was 

found that the positive profitability-asset quality relationship was stronger during the post-

Basel era than the case with the pre-Basel era. 

Further study can be undertaken in order to better understand the nexus among bank 

profitability, asset quality, and capital adequacy with respect to other regulatory shocks like 

Basel implementation.  
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Appendix: Data 

Year Bank name ROA ROE CAPE Size CAR Activity Mix Asset Quality 

2011 AB Bank 0.49% 338807306 3.76 24.22 10.43% 78.04% 0.01% 

2012 AB Bank 1.11% 340501343 3.78 24.59 10.28% 85.82% 0.02% 

2013 AB Bank 3.00% 1590114995 3.80 24.88 10.16% 73.39% 0.03% 

2014 AB Bank 2.74% 1771547476 2.56 25.15 10.07% 70.63% 0.04% 

2015 AB Bank 3.15% 2600617332 1.89 25.40 10.01% 62.31% 0.07% 

2016 AB Bank 2.98% 2884596509 1.93 25.62 10.00% 50.24% 0.47% 

2017 AB Bank 0.90% -8741121 1.41 25.76 10.80% 61.65% 0.87% 

2018 AB Bank 0.83% -216331806 5.67 25.89 11.63% 57.75% 1.66% 

2019 AB Bank 0.48% -944616813 8.75 26.07 10.85% 61.26% 0.86% 

2020 AB Bank 0.49% -784004474 11.20 26.27 10.47% 49.99% 2.16% 

2021 AB Bank 0.51% -535776475 8.94 26.38 11.30% 58.36% 0.76% 

2022 AB Bank 0.48% -789648504 9.61 26.48 11.10% 71.06% 3.56% 

2023 AB Bank 0.01% -1920495406 15.79 26.48 11.25% 71.44% 3.62% 

2011 BANK ASIA 1.64% -0.03667 0.47 23.88 9.53% 82.38% 2.77% 

2012 BANK ASIA 1.56% -0.03686 0.48 24.14 11.23% 80.43% 2.27% 

2013 BANKASIA 1.72% -0.04116 0.48 24.37 11.07% 75.26% 2.44% 

2014 BANKASIA 1.01% -0.01639 0.53 24.26 15.43% 71.49% 3.21% 

2015 BANKASIA 1.56% -0.03373 0.60 24.62 13.56% 76.03% 1.81% 

2016 BANKASIA 1.83% -0.05593 0.52 25.38 8.11% 55.04% 1.62% 

2017 BANKASIA 1.62% -0.03328 0.66 25.50 14.88% 55.11% 2.70% 

2018 BANKASIA 0.60% -0.00828 0.93 25.67 13.05% 53.00% 5.69% 

2019 BANKASIA 0.81% -0.01249 10.15 25.83 11.05% 64.26% 5.60% 

2020 BANKASIA 1.09% -0.01582 9.03 25.94 11.32% 67.36% 5.31% 

2021 BANKASIA 1.13% -0.01624 6.73 26.14 12.46% 73.88% 4.26% 

2022 BANKASIA 0.65% -0.00883 7.55 26.26 12.42% 62.07% 5.41% 

2023 BANKASIA 0.73% -0.00920 10.12 26.40 14.89% 54.05% 4.38% 

2011 BRACBANK 1.14% 266996180 1.58 23.55 9.39% 69.80% 2.10% 

2012 BRACBANK 1.11% 268331161 1.59 24.12 13.53% 58.86% 3.04% 

2013 BRACBANK 1.33% 439681944 1.60 24.56 12.28% 45.01% 4.45% 

2014 BRACBANK 1.34% 713707426 1.39 25.01 12.76% 47.78% 4.69% 

2015 BRACBANK 1.44% 912696597 1.55 25.28 12.45% 52.66% 6.04% 

2016 BRACBANK 1.69% 1363529122 2.26 25.53 13.27% 27.23% 5.98% 

2017 BRACBANK 1.29% 911361477 2.41 25.67 10.33% 47.78% 5.77% 

2018 BRACBANK 0.39% -207926237 8.19 25.92 10.37% 41.95% 7.37% 

2019 BRACBANK 0.72% 372019846 9.53 25.95 11.33% 49.07% 7.40% 

2020 BRACBANK 0.97% 908533160 14.31 26.07 14.79% 46.89% 5.72% 

2021 BRACBANK 1.01% 808859705 15.28 26.17 12.29% 48.35% 5.99% 

2022 BRACBANK 1.52% 2648680317 17.63 26.32 12.06% 41.93% 3.40% 

2023 BRACBANK 1.72% 4235453316 23.40 26.49 11.97% 42.90% 3.56% 
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2011 City Bank 0.17% 349905564 0.05 25.76 12.17% 98.93% 5.86% 

2012 City Bank 2.20% 351655092 0.05 23.79 10.71% 96.82% 3.27% 

2013 City Bank 11.51% 3309182168 0.05 24.13 10.92% 94.16% 3.73% 

2014 City Bank 1.71% 470592736 0.08 24.39 14.91% 90.91% 13.31% 

2015 City Bank 1.77% 596514652 0.39 24.61 11.25% 87.09% 0.42% 

2016 City Bank 2.59% 1574102264 0.50 25.03 17.01% 72.49% 1.14% 

2017 City Bank 1.66% 1379451484 0.93 25.39 11.40% 33.05% 1.02% 

2018 City Bank 1.30% 1450582147 7.30 25.73 10.93% 24.26% 2.26% 

2019 City Bank 1.31% 542825960 7.64 25.88 13.52% 23.07% 2.97% 

2020 City Bank 1.10% 551706759 6.68 26.07 13.53% 25.91% 4.94% 

2021 City Bank 1.08% 700777868 6.28 26.16 15.30% 25.10% 4.93% 

2022 City Bank 1.23% 1479655421 6.25 26.33 14.41% 23.93% 4.75% 

2023 City Bank 0.99% 1479564410 8.43 26.49 12.28% 29.01% 4.27% 

2011 Dhaka Bank 0.05% -188613596 -11.86 23.73 8.67% 93.32% 3.30% 

2012 Dhaka Bank -0.57% -189556664 -11.92 23.74 8.65% 92.22% 3.40% 

2013 Dhaka Bank -0.02% -93409750 -11.98 24.02 8.67% 97.97% 3.26% 

2014 Dhaka Bank 0.33% 3933467 -21.05 24.16 8.74% 93.79% 3.17% 

2015 Dhaka Bank 0.68% 101805779 4.89 24.59 8.87% 72.27% 2.69% 

2016 Dhaka Bank 0.86% 294088199 5.26 24.88 9.09% 31.84% 2.61% 

2017 Dhaka Bank 0.64% 231058060 4.50 25.23 9.07% 24.11% 1.94% 

2018 Dhaka Bank 0.59% 307359116 10.74 25.59 10.21% 19.48% 1.85% 

2019 Dhaka Bank 0.48% 147924957 8.31 25.81 10.33% 16.94% 2.17% 

2020 Dhaka Bank 0.34% -75479367 6.87 26.05 11.92% 17.80% 2.22% 

2021 Dhaka Bank 0.33% -131448948 6.26 26.27 10.42% 15.32% 2.76% 

2022 Dhaka Bank 0.47% 362350938 9.81 26.43 10.73% 9.99% 2.58% 

2023 Dhaka Bank 0.40% 398944969 8.96 26.57 12.21% 14.48% 3.07% 

2011 DUTCHBANGL 1.14% 251875188 1.11 24.20 8.34% 76.12% 1.77% 

2012 DUTCHBANGL 0.80% 253134564 1.12 24.54 10.05% 79.88% 2.88% 

2013 DUTCHBANGL 0.97% 345292546 1.12 24.62 11.76% 77.64% 3.38% 

2014 DUTCHBANGL 1.35% 632145006 1.35 24.83 10.96% 65.09% 3.32% 

2015 DUTCHBANGL 1.40% 875711685 1.71 25.12 11.59% 63.53% 2.46% 

2016 DUTCHBANGL 19.98% 1647601136 4.09 23.03 107.34% 68.38% 2.48% 

2017 DUTCHBANGL 20.26% 1580807300 5.01 23.09 101.51% 45.44% 2.76% 

2018 DUTCHBANGL 1.48% 2225690560 10.60 25.77 89.85% 37.97% 2.98% 

2019 DUTCHBANGL 1.08% 818707338 9.71 25.95 88.86% 42.22% 3.92% 

2020 DUTCHBANGL 1.02% 834996990 9.74 26.10 89.91% 39.91% 4.40% 

2021 DUTCHBANGL 1.24% 1667256859 8.93 26.22 92.69% 37.29% 3.69% 

2022 DUTCHBANGL 0.67% 418050112 10.00 26.30 92.87% 37.46% 5.19% 

2023 DUTCHBANGL 0.79% 1172210225 12.67 26.47 104.07% 37.93% 4.65% 

2011 EBL 1.99% 353805652 2.20 24.03 18.76% 75.99% 5.41% 

2012 EBL 1.57% 355574680 2.21 24.30 14.08% 84.20% 3.80% 

2013 EBL 0.98% 193672552 2.22 24.47 131.45% 67.95% 4.31% 

2014 EBL 1.46% 546042641 2.35 24.72 12.71% 70.59% 3.30% 
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2015 EBL 2.08% 1132926923 2.44 24.97 16.84% 61.63% 2.46% 

2016 EBL 3.05% 1940255327 3.19 25.14 10.92% 54.79% 1.06% 

2017 EBL 2.17% 1712793760 2.84 25.49 10.93% 57.37% 0.91% 

2018 EBL 1.63% 1131963719 6.34 25.71 12.18% 44.60% 2.33% 

2019 EBL 1.60% 937786480 6.40 25.79 12.01% 48.27% 3.89% 

2020 EBL 1.23% 528821355 7.06 25.88 13.18% 60.37% 2.76% 

2021 EBL 1.19% 930941100 7.54 25.98 13.92% 64.46% 1.83% 

2022 EBL 1.28% 1370351150 7.97 26.08 14.96% 52.12% 1.99% 

2023 EBL 0.95% 1438758778 14.33 26.27 13.82% 54.30% 1.77% 

2011 EXIMBANK 1.65% 513827081 1.17 24.24 8.49% 81.37% 0.53% 

2012 EXIMBANK 1.56% 516396217 1.18 24.46 10.70% 81.28% 0.64% 

2013 EXIMBANK 1.81% 712546663 1.18 24.66 11.23% 73.92% 0.68% 

2014 EXIMBANK 1.60% 812460564 1.40 24.95 10.79% 72.46% 0.40% 

2015 EXIMBANK 1.95% 1331577030 1.34 25.18 11.18% 70.82% 4.60% 

2016 EXIMBANK 3.06% -2627839058 1.93 25.45 9.83% 53.52% 1.99% 

2017 EXIMBANK 1.56% 1133997906 1.49 25.59 10.91% 40.65% 1.63% 

2018 EXIMBANK 1.25% 759123586 8.06 25.84 10.93% 37.25% 4.27% 

2019 EXIMBANK 0.96% 237208139 6.89 26.00 13.28% 39.01% 3.67% 

2020 EXIMBANK 1.06% 372718812 6.43 26.17 11.77% 31.73% 3.23% 

2021 EXIMBANK 0.79% 36991814 5.25 26.30 12.12% 27.78% 4.69% 

2022 EXIMBANK 1.04% 1070166189 6.52 26.40 11.77% 28.39% 5.23% 

2023 EXIMBANK 0.99% 1578024541 8.64 26.53 12.09% 41.70% 5.32% 

2011 IFIC 0.27% 197053394 2.69 24.13 7.52% 75.41% 2.71% 

2012 IFIC 0.70% 198038661 2.70 24.31 7.90% 74.58% 3.02% 

2013 IFIC 2.42% 897774365 2.72 24.41 8.31% 74.07% 3.56% 

2014 IFIC 1.44% 549746794 2.30 24.55 8.75% 69.53% 4.00% 

2015 IFIC 1.43% 767701710 2.46 24.86 9.24% 74.12% 4.58% 

2016 IFIC 2.37% 1490657444 4.00 24.97 9.78% 67.16% 4.76% 

2017 IFIC 0.91% 593102092 3.35 25.24 10.13% 63.02% 4.06% 

2018 IFIC 0.98% 738747011 9.06 25.47 10.21% 55.00% 5.31% 

2019 IFIC 1.03% 788822244 10.74 25.62 10.32% 60.68% 3.77% 

2020 IFIC 1.11% 1128973214 7.76 25.79 10.21% 55.48% 4.95% 

2021 IFIC 0.58% 296754166 6.91 25.92 10.24% 53.29% 6.46% 

2022 IFIC 0.79% 820514841 8.47 26.02 11.73% 48.76% 5.29% 

2023 IFIC 0.93% 1810531362 8.67 26.27 13.06% 43.77% 6.40% 

2011 JAMUNABANK 1.18% 175727079 1.86 23.55 11.41% 80.96% 1.07% 

2012 JAMUNABANK 1.26% 176605714 1.87 23.73 11.56% 78.65% 1.54% 

2013 JAMUNABANK 0.34% -59847405 1.88 24.00 11.72% 81.44% 1.74% 

2014 JAMUNABANK 1.51% 321200555 2.09 24.18 11.91% 81.06% 2.01% 

2015 JAMUNABANK 1.30% 425442849 1.59 24.61 12.83% 74.79% 1.72% 

2016 JAMUNABANK 1.52% 683965691 1.68 24.97 9.50% 60.47% 1.82% 

2017 JAMUNABANK 1.55% 735957281 1.26 25.19 11.27% 63.23% 2.86% 

2018 JAMUNABANK 0.95% 130384282 7.15 25.42 12.21% 64.35% 9.73% 
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2019 JAMUNABANK 0.99% 64895068 5.60 25.47 11.10% 80.54% 7.59% 

2020 JAMUNABANK 0.97% 256808057 6.08 25.66 11.25% 74.65% 5.68% 

2021 JAMUNABANK 1.15% 447124058 4.88 25.69 12.83% 75.95% 6.69% 

2022 JAMUNABANK 1.06% 183522897 6.00 25.85 10.93% 68.66% 4.05% 

2023 JAMUNABANK 1.05% 622855086 7.35 26.01 11.86% 56.64% 4.02% 

2011 MERCANBANK 1.34% 348687405 1.46 24.09 19.68% 87.95% 4.14% 

2012 MERCANBANK 1.33% 350430842 1.47 24.34 20.10% 88.74% 3.79% 

2013 MERCANBANK 14.54% 363064164 1.48 22.04 116.65% 88.65% 2.80% 

2014 MERCANBANK 1.10% 384686610 1.55 24.75 10.30% 85.01% 2.96% 

2015 MERCANBANK 2.11% 1111319855 2.37 24.92 9.13% 65.20% 1.09% 

2016 MERCANBANK 1.64% 1084896904 4.36 25.19 9.13% 65.20% 1.09% 

2017 MERCANBANK 1.51% 1185183927 11.27 25.48 10.60% 71.83% 11.21% 

2018 MERCANBANK 0.90% 432755869 6.76 25.75 10.83% 68.37% 43.70% 

2019 MERCANBANK 1.36% 877271099 5.82 25.70 11.43% 78.31% 4.77% 

2020 MERCANBANK 0.69% 152368513 6.16 25.85 12.95% 68.13% 4.13% 

2021 MERCANBANK 0.76% 331384373 4.95 25.94 11.87% 68.66% 4.95% 

2022 MERCANBANK 1.09% 1088335642 7.12 26.05 13.03% 69.69% 5.13% 

2023 MERCANBANK 1.16% 2055016594 9.15 26.29 11.93% 71.70% 3.79% 

2011 MTB 34.00% 314000124 18.78 20.71 12.55% 79.86% 1.33% 

2012 MTB 1.82% 315570125 18.87 23.99 11.83% 75.54% 1.03% 

2013 MTB 0.66% 10122171 18.97 24.19 10.19% 82.50% 2.39% 

2014 MTB 0.78% 89224358 22.74 24.39 10.39% 79.91% 4.92% 

2015 MTB 1.55% 557952304 23.85 24.69 13.16% 79.70% 2.81% 

2016 MTB 1.72% 597848220 29.75 24.78 11.49% 63.36% 2.32% 

2017 MTB 0.53% -60806847 1.99 25.06 11.96% 71.40% 2.59% 

2018 MTB 0.35% -329370022 9.88 25.26 10.70% 75.74% 3.79% 

2019 MTB 0.56% -87497213 10.17 25.34 11.57% 77.75% 3.72% 

2020 MTB 0.83% 240648846 10.21 25.48 10.82% 67.75% 2.72% 

2021 MTB 0.94% 589631211 6.90 25.71 12.15% 56.47% 2.11% 

2022 MTB 0.89% 533172059 7.56 25.83 11.51% 48.39% 4.50% 

2023 MTB 0.98% 1153640311 10.04 26.03 13.80% 49.20% 4.39% 

2011 NBL -2.47% -4053799509 -0.01 23.87 3.03% 111.60% 24.28% 

2012 NBL 

-

22.94% -4074068506 -0.01 23.66 333.51% 125.04% 171.03% 

2013 NBL 3.49% 1115339149 -0.01 23.58 -45.38% 54.36% 70.81% 

2014 NBL -3.93% -256877290 -0.01 23.71 -22.17% 63.84% 75.09% 

2015 NBL 

-

10.92% -1878069708 0.08 23.66 -32.13% 84.91% 57.61% 

2016 NBL -7.29% -1078677147 -0.12 23.65 -36.63% 15.54% 61.60% 

2017 NBL -9.97% -1429870885 -0.10 23.61 -45.22% 12.42% 57.27% 

2018 NBL -7.02% -554062226 -3.55 23.44 -70.64% 23.90% 60.78% 

2019 NBL -4.76% 16534399 -3.44 23.38 -87.01% 32.26% 73.31% 

2020 NBL -2.04% 499189908 -5.41 23.36 -95.23% 50.74% 77.52% 

2021 NBL -1.11% 609993497 -8.13 23.27 -98.68% 34.30% 76.14% 
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2022 NBL -2.21% 471865899 -14.57 23.23 

-

108.49% 59.32% 71.89% 

2023 NBL -3.44% 386546705 -17.07 23.19 

-

115.67% 118.74% 80.04% 

2011 NCCBANK 1.35% 324830873 1.60 23.99 9.02% 79.24% 4.78% 

2012 NCCBANK 1.47% 326455027 1.60 24.21 9.78% 72.23% 4.91% 

2013 NCCBANK 1.59% 480007899 1.61 24.47 10.61% 72.27% 4.14% 

2014 NCCBANK 1.54% 608478549 1.46 24.77 10.61% 75.76% 4.11% 

2015 NCCBANK 2.61% 1343459704 1.17 24.91 10.91% 76.25% 2.77% 

2016 NCCBANK 2.84% 1810992947 1.58 25.15 10.91% 56.18% 2.25% 

2017 NCCBANK 2.16% 1365826634 1.08 25.36 11.26% 70.41% 2.66% 

2018 NCCBANK 1.15% 118170971 4.97 25.56 11.47% 61.74% 5.30% 

2019 NCCBANK 0.92% -309659336 5.50 25.55 11.86% 64.72% 5.36% 

2020 NCCBANK 1.10% -46364380 6.61 25.64 13.42% 60.35% 7.18% 

2021 NCCBANK 0.94% -155725240 5.75 25.72 13.52% 56.55% 6.86% 

2022 NCCBANK 1.19% 532634943 6.74 25.88 11.97% 48.25% 5.64% 

2023 NCCBANK 0.91% 457488842 8.84 26.04 11.51% 47.90% 5.67% 

2011 ONEBANKLTD 1.50% 252989645 29.23 23.72 8.67% 84.29% 1.60% 

2012 ONEBANKLTD 1.50% 254254593 29.38 23.86 8.76% 84.41% 1.44% 

2013 ONEBANKLTD 1.47% 295367729 29.53 24.04 8.89% 77.67% 3.10% 

2014 ONEBANKLTD 1.33% -1002340949 31.01 24.18 9.08% 79.35% 1.84% 

2015 ONEBANKLTD 1.61% 559080178 29.16 24.53 9.34% 74.08% 5.40% 

2016 ONEBANKLTD 3.21% 1664811336 40.70 24.80 9.69% 58.31% 3.71% 

2017 ONEBANKLTD 1.88% 918124084 2.53 24.94 11.24% 57.40% 4.47% 

2018 ONEBANKLTD 1.31% 611124682 5.58 25.17 10.46% 40.53% 5.52% 

2019 ONEBANKLTD 1.24% 615384569 5.25 25.35 12.09% 44.57% 4.89% 

2020 ONEBANKLTD 1.34% 872394270 6.08 25.52 12.86% 39.18% 4.72% 

2021 ONEBANKLTD 1.21% 818580920 5.36 25.76 10.47% 40.75% 3.58% 

2022 ONEBANKLTD 1.29% 1393650761 5.94 25.96 13.66% 48.10% 4.93% 

2023 ONEBANKLTD 1.16% 1572051985 7.14 26.15 11.54% 49.72% 5.31% 

2011 PREMIERBAN 0.79% 281863960 2.33 23.85 8.53% 78.96% 4.59% 

2012 PREMIERBAN 1.36% 283273280 2.34 24.03 8.72% 81.24% 4.85% 

2013 PREMIERBAN 0.24% -43760661 2.35 24.21 8.95% 83.03% 5.14% 

2014 PREMIERBAN 1.68% 464996415 2.20 24.38 9.23% 77.91% 4.86% 

2015 PREMIERBAN 2.30% 853539037 2.09 24.58 9.58% 79.76% 5.30% 

2016 PREMIERBAN 2.60% 1422571475 2.07 24.95 10.01% 68.50% 4.81% 

2017 PREMIERBAN 0.68% 33210331 1.65 25.04 10.55% 59.82% 4.26% 

2018 PREMIERBAN 0.74% -23893255 5.57 25.13 11.04% 55.25% 5.35% 

2019 PREMIERBAN 0.87% 68058292 7.70 25.22 11.46% 64.40% 5.72% 

2020 PREMIERBAN 0.78% 128791593 6.86 25.44 9.19% 62.61% 9.03% 

2021 PREMIERBAN 0.73% 228200779 5.41 25.60 9.00% 57.09% 6.64% 

2022 PREMIERBAN 1.03% 831648957 5.59 25.77 12.48% 61.26% 5.17% 

2023 PREMIERBAN 1.08% 1240248559 7.05 25.93 12.13% 53.74% 4.69% 

2011 PRIMEBANK 1.37% 869893568 1.70 24.45 9.96% 74.89% 1.06% 
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2012 PRIMEBANK 1.73% 874243036 1.71 24.83 9.95% 75.42% 0.82% 

2013 PRIMEBANK 1.29% 1154385019 1.72 25.41 11.50% 75.19% #DIV/0! 

2014 PRIMEBANK 1.13% 1249015183 1.69 25.43 10.88% 79.25% 1.75% 

2015 PRIMEBANK 2.26% 2396527055 1.53 25.55 14.71% 77.60% 1.28% 

2016 PRIMEBANK 2.35% 2888298939 2.21 25.77 11.69% 56.93% 1.18% 

2017 PRIMEBANK 1.85% 2601037316 1.50 26.03 12.49% 63.84% 1.37% 

2018 PRIMEBANK 1.13% 1126934481 9.20 26.20 12.64% 58.43% 3.83% 

2019 PRIMEBANK 0.83% 204151808 8.29 26.23 12.03% 67.67% 5.09% 

2020 PRIMEBANK 0.88% 189987265 8.67 26.27 12.68% 76.76% 7.61% 

2021 PRIMEBANK 0.86% 363795391 8.66 26.26 12.69% 89.67% 7.82% 

2022 PRIMEBANK 0.80% 428231254 8.27 26.33 12.30% 73.66% 5.96% 

2023 PRIMEBANK 0.43% -33965224 15.17 26.37 13.74% 60.69% 5.45% 

2011 PUBALIBANK 1.09% -1454851552 1.12 24.69 11.06% 64.02% 14.30% 

2012 PUBALIBANK 1.45% -1462125809 1.13 24.79 11.75% 49.19% 7.94% 

2013 PUBALIBANK 1.89% 990149394 1.13 24.99 12.17% 30.70% 4.98% 

2014 PUBALIBANK 1.69% 1038193040 1.70 25.22 13.54% 32.00% 3.59% 

2015 PUBALIBANK 1.94% 1484131513 1.86 25.40 13.63% 36.93% 2.96% 

2016 PUBALIBANK 2.52% 2465329909 2.88 25.58 11.23% 42.32% 2.04% 

2017 PUBALIBANK 1.44% 1102495317 2.41 25.78 13.56% 34.03% 2.02% 

2018 PUBALIBANK 0.83% 144935946 9.78 25.99 12.20% 36.65% 5.05% 

2019 PUBALIBANK 1.06% 514773998 11.78 26.16 11.73% 57.13% 5.94% 

2020 PUBALIBANK 1.25% 1131266247 9.19 26.24 11.74% 62.47% 6.25% 

2021 PUBALIBANK 1.03% 781995444 6.56 26.38 11.87% 51.70% 5.32% 

2022 PUBALIBANK 0.43% -722484119 8.80 26.49 11.23% 49.44% 5.38% 

2023 PUBALIBANK 0.49% -79297788 13.61 26.63 12.93% 52.54% 8.68% 

2011 RUPALIBANK 0.47% 160977797 -0.27 25.04 6.48% 84.25% 16.72% 

2012 RUPALIBANK 0.19% 161782686 -0.27 25.06 6.48% 87.51% 26.52% 

2013 RUPALIBANK 

-

13.52% 

-

11048451571 -0.27 25.12 -28.92% 92.27% 38.86% 

2014 RUPALIBANK 1.06% 1870473596 -0.29 25.13 -17.58% 80.67% 31.29% 

2015 RUPALIBANK 1.91% 2441622552 -0.35 25.20 -8.68% 67.69% 20.91% 

2016 RUPALIBANK 0.48% 1129610886 0.94 25.55 9.47% 62.77% 11.96% 

2017 RUPALIBANK 0.70% -152791230 1.26 25.86 10.11% 55.09% 26.07% 

2018 RUPALIBANK 0.70% 126881597 3.89 25.88 10.11% 55.09% 26.07% 

2019 RUPALIBANK 0.21% -660856187 12.41 26.10 10.16% 82.66% 17.48% 

2020 RUPALIBANK 0.18% -582776812 15.39 26.32 10.43% 118.08% 12.15% 

2021 RUPALIBANK 0.08% -987036176 17.00 26.43 8.49% 123.29% 17.00% 

2022 RUPALIBANK -0.36% -2241125531 

-

105.38 26.54 6.69% 126.37% 20.64% 

2023 RUPALIBANK 0.16% -299340486 

-

172.70 26.67 6.53% 71.56% 23.41% 

2011 Souhteast Bank 1.77% 386749074 1.97 23.39 8.71% 74.91% 0.09% 

2012 Souhteast Bank 2.17% 388682819 1.98 23.78 10.39% 69.83% 0.05% 

2013 Souhteast Bank 2.28% 525667493 1.99 24.07 16.42% 61.57% 0.21% 
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2014 Souhteast Bank 1.81% 536445782 1.95 24.53 13.81% 65.00% 0.24% 

2015 Souhteast Bank 1.82% 706075494 2.15 24.80 13.98% 72.72% 0.68% 

2016 Souhteast Bank 2.64% 1573285197 2.97 25.09 10.08% 63.74% 1.91% 

2017 Souhteast Bank 1.20% 605219443 2.10 25.40 11.40% 42.71% 1.89% 

2018 Souhteast Bank 1.30% 1589446891 8.65 25.62 12.40% 35.75% 2.96% 

2019 Souhteast Bank 1.05% 158139294 6.99 25.55 12.77% 41.73% 6.47% 

2020 Souhteast Bank 0.58% -529366578 6.17 25.59 13.75% 41.38% 7.87% 

2021 Souhteast Bank 0.94% 110458852 8.49 25.67 13.28% 32.68% 6.47% 

2022 Souhteast Bank 0.98% 497055652 9.07 25.86 11.68% 32.56% 4.70% 

2023 Souhteast Bank 0.65% 295389949 17.43 26.08 12.44% 36.71% 3.97% 

2011 STANDBANKL 2.16% 218831488 22.47 23.39 14.46% 69.12% 0.45% 

2012 STANDBANKL 2.09% 219925645 22.59 23.55 16.68% 72.20% 1.00% 

2013 STANDBANKL 1.51% 181471242 22.70 23.86 18.61% 84.28% 1.52% 

2014 STANDBANKL 1.92% 396975441 24.10 24.26 15.43% 68.59% 1.87% 

2015 STANDBANKL 1.56% 442127805 25.27 24.62 13.56% 74.23% 1.83% 

2016 STANDBANKL 2.06% 971333892 31.22 24.92 10.31% 53.02% 1.96% 

2017 STANDBANKL 1.73% 765503371 2.55 25.04 11.39% 46.55% 2.19% 

2018 STANDBANKL 1.41% 534270283 6.20 25.27 11.28% 48.02% 2.50% 

2019 STANDBANKL 0.93% -34407907 5.77 25.42 10.67% 55.59% 3.50% 

2020 STANDBANKL 1.01% 43893465 6.00 25.51 10.23% 48.71% 3.55% 

2021 STANDBANKL 1.21% 506007613 4.56 25.61 12.42% 52.37% 3.23% 

2022 STANDBANKL 0.71% -30465929 6.32 25.75 11.54% 45.95% 3.62% 

2023 STANDBANKL 0.70% 167265060 8.73 25.89 14.18% 54.06% 7.30% 

2011 UCB 0.07% 2965880 1.09 23.74 6.77% 85.57% 3.42% 

2012 UCB 0.29% 2980710 1.09 23.70 7.19% 85.74% 2.21% 

2013 UCB 0.61% 91858034 1.10 23.92 10.71% 82.58% 2.34% 

2014 UCB 0.68% 103078956 1.16 24.12 10.87% 74.52% 2.47% 

2015 UCB 1.08% 320299912 2.93 24.41 14.97% 60.73% 2.36% 

2016 UCB 1.17% 427894844 4.24 24.72 9.33% 44.89% 4.76% 

2017 UCB 1.23% 781549470 3.66 25.15 13.17% 42.57% 3.93% 

2018 UCB 1.28% 774572962 11.24 25.47 11.55% 31.82% 3.33% 

2019 UCB 0.99% 326186865 6.99 25.56 11.69% 29.04% 5.35% 

2020 UCB 1.26% 925646351 6.14 25.76 11.36% 26.79% 4.56% 

2021 UCB 1.14% 1113848107 5.41 25.92 12.33% 24.13% 3.84% 

2022 UCB 1.01% 1459329526 6.21 26.15 11.55% 23.93% 4.44% 

2023 UCB 0.53% 673950314 9.12 26.34 11.57% 27.32% 8.20% 

2011 UTTARABANK 0.34% 115208039 0.30 24.46 12.08% 87.73% 6.13% 

2012 UTTARABANK 0.55% 115784079 0.30 24.53 12.09% 78.32% 6.08% 

2013 UTTARABANK 0.77% 260555059 0.31 24.69 12.11% 75.96% 6.13% 

2014 UTTARABANK 1.95% 962889317 0.31 24.79 12.14% 62.23% 5.37% 

2015 UTTARABANK 1.54% 840646271 0.36 25.00 12.18% 69.49% 5.77% 

2016 UTTARABANK 1.91% 1105800098 0.52 25.12 12.24% 67.25% 5.35% 

2017 UTTARABANK 1.69% 1030258701 1.40 25.30 12.30% 64.59% 5.50% 
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2018 UTTARABANK 1.01% 549253458 7.31 25.54 12.37% 75.84% 5.53% 

2019 UTTARABANK 1.00% 610237555 7.29 25.61 12.45% 86.19% 5.36% 

2020 UTTARABANK 0.99% 571705183 7.36 25.67 11.95% 72.47% 7.34% 

2021 UTTARABANK 1.00% 702020280 6.24 25.74 12.61% 68.97% 6.91% 

2022 UTTARABANK 0.95% 807045177 6.65 25.81 13.58% 61.05% 6.56% 

2023 UTTARABANK 0.86% 919723670 9.23 25.91 12.94% 50.81% 5.78% 
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Year Bank name NIM HHI Cost Management Interest Rate Inflation GDP Growth Rate 

2011 AB Bank 2.09% 0.022 20.53 1.035% 0.500% 9.533% 

2012 AB Bank 1.28% 0.022 21.39 1.037% 0.500% 9.581% 

2013 AB Bank 2.26% 0.025 21.01 1.040% 0.500% 9.629% 

2014 AB Bank 2.42% 0.028 21.34 1.042% 0.500% 9.677% 

2015 AB Bank 2.72% 0.027 21.63 1.044% 0.500% 9.725% 

2016 AB Bank 3.06% 0.025 22.05 1.050% 1.508% 9.872% 

2017 AB Bank 2.15% 0.021 22.04 1.150% 32.907% 9.302% 

2018 AB Bank 2.17% 0.021 22.18 0.360% 

-

45.494% 2.273% 

2019 AB Bank 1.80% 0.020 22.24 0.440% 21.027% 9.836% 

2020 AB Bank 2.37% 0.021 22.41 1.350% -7.162% 12.072% 

2021 AB Bank 1.61% 0.022 22.47 1.260% 

-

11.571% 10.194% 

2022 AB Bank 1.04% 0.022 22.52 0.670% 

-

10.824% 10.758% 

2023 AB Bank 1.00% 0.020 22.52 1.200% 3.261% 10.298% 

2011 BANKASIA 1.90% 0.022 19.71 1.035% 0.500% 9.533% 

2012 BANKASIA 2.15% 0.022 20.06 1.037% 0.500% 9.581% 

2013 BANKASIA 2.49% 0.025 20.34 1.040% 0.500% 9.629% 

2014 BANKASIA 2.85% 0.028 19.91 1.042% 0.500% 9.677% 

2015 BANKASIA 2.21% 0.027 20.30 1.044% 0.500% 9.725% 

2016 BANKASIA 2.81% 0.025 21.62 1.050% 1.508% 9.872% 

2017 BANKASIA 2.39% 0.021 21.68 1.150% 32.907% 9.302% 

2018 BANKASIA 2.62% 0.021 21.78 0.360% 

-

45.494% 2.273% 

2019 BANKASIA 1.84% 0.020 21.89 0.440% 21.027% 9.836% 

2020 BANKASIA 1.74% 0.021 22.12 1.350% -7.162% 12.072% 

2021 BANKASIA 1.22% 0.022 22.23 1.260% 

-

11.571% 10.194% 

2022 BANKASIA 1.64% 0.022 22.30 0.670% 

-

10.824% 10.758% 

2023 BANKASIA 1.95% 0.020 22.42 1.200% 3.261% 10.298% 

2011 BRACBANK 3.63% 0.022 20.20 1.035% 0.500% 9.533% 

2012 BRACBANK 3.86% 0.022 20.75 1.037% 0.500% 9.581% 

2013 BRACBANK 4.45% 0.025 21.19 1.040% 0.500% 9.629% 

2014 BRACBANK 4.36% 0.028 21.77 1.042% 0.500% 9.677% 

2015 BRACBANK 3.61% 0.027 22.01 1.044% 0.500% 9.725% 

2016 BRACBANK 4.19% 0.025 22.31 1.050% 1.508% 9.872% 

2017 BRACBANK 4.00% 0.021 22.45 1.150% 32.907% 9.302% 

2018 BRACBANK 3.78% 0.021 22.57 0.360% 

-

45.494% 2.273% 

2019 BRACBANK 3.95% 0.020 22.84 0.440% 21.027% 9.836% 

2020 BRACBANK 4.02% 0.021 22.88 1.350% -7.162% 12.072% 

2021 BRACBANK 4.12% 0.022 23.07 1.260% - 10.194% 
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11.571% 

2022 BRACBANK 4.37% 0.022 23.17 0.670% 

-

10.824% 10.758% 

2023 BRACBANK 4.24% 0.020 23.38 1.200% 3.261% 10.298% 

2011 City Bank 0.01% 0.022 21.15 1.035% 0.500% 9.533% 

2012 City Bank 0.25% 0.022 21.23 1.037% 0.500% 9.581% 

2013 City Bank 0.37% 0.025 21.31 1.040% 0.500% 9.629% 

2014 City Bank 0.50% 0.028 21.40 1.042% 0.500% 9.677% 

2015 City Bank 0.66% 0.027 21.50 1.044% 0.500% 9.725% 

2016 City Bank 1.50% 0.025 21.80 1.050% 1.508% 9.872% 

2017 City Bank 3.21% 0.021 21.25 1.150% 32.907% 9.302% 

2018 City Bank 3.54% 0.021 21.25 0.360% 

-

45.494% 2.273% 

2019 City Bank 3.38% 0.020 21.29 0.440% 21.027% 9.836% 

2020 City Bank 3.38% 0.021 21.63 1.350% -7.162% 12.072% 

2021 City Bank 3.27% 0.022 21.64 1.260% 

-

11.571% 10.194% 

2022 City Bank 3.25% 0.022 21.75 0.670% 

-

10.824% 10.758% 

2023 City Bank 2.73% 0.020 21.99 1.200% 3.261% 10.298% 

2011 Dhaka Bank 0.51% 0.022 19.12 1.035% 0.500% 9.533% 

2012 Dhaka Bank 0.69% 0.022 19.21 1.037% 0.500% 9.581% 

2013 Dhaka Bank 0.19% 0.025 19.47 1.040% 0.500% 9.629% 

2014 Dhaka Bank 0.65% 0.028 19.76 1.042% 0.500% 9.677% 

2015 Dhaka Bank 2.12% 0.027 20.17 1.044% 0.500% 9.725% 

2016 Dhaka Bank 2.23% 0.025 20.60 1.050% 1.508% 9.872% 

2017 Dhaka Bank 2.28% 0.021 20.86 1.150% 32.907% 9.302% 

2018 Dhaka Bank 2.34% 0.021 21.33 0.360% 

-

45.494% 2.273% 

2019 Dhaka Bank 2.30% 0.020 21.61 0.440% 21.027% 9.836% 

2020 Dhaka Bank 2.11% 0.021 21.82 1.350% -7.162% 12.072% 

2021 Dhaka Bank 2.11% 0.022 22.07 1.260% 

-

11.571% 10.194% 

2022 Dhaka Bank 2.43% 0.022 22.21 0.670% 

-

10.824% 10.758% 

2023 Dhaka Bank 2.46% 0.020 22.34 1.200% 3.261% 10.298% 

2011 DUTCHBANGL 2.54% 0.022 21.68 1.035% 0.500% 9.533% 

2012 DUTCHBANGL 2.07% 0.022 22.04 1.037% 0.500% 9.581% 

2013 DUTCHBANGL 2.38% 0.025 22.13 1.040% 0.500% 9.629% 

2014 DUTCHBANGL 3.00% 0.028 21.94 1.042% 0.500% 9.677% 

2015 DUTCHBANGL 2.54% 0.027 22.00 1.044% 0.500% 9.725% 

2016 DUTCHBANGL 37.20% 0.025 21.96 1.050% 1.508% 9.872% 

2017 DUTCHBANGL 46.64% 0.021 22.14 1.150% 32.907% 9.302% 

2018 DUTCHBANGL 4.49% 0.021 22.18 0.360% 

-

45.494% 2.273% 
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2019 DUTCHBANGL 3.95% 0.020 22.40 0.440% 21.027% 9.836% 

2020 DUTCHBANGL 3.86% 0.021 22.43 1.350% -7.162% 12.072% 

2021 DUTCHBANGL 4.01% 0.022 22.48 1.260% 

-

11.571% 10.194% 

2022 DUTCHBANGL 3.76% 0.022 22.51 0.670% 

-

10.824% 10.758% 

2023 DUTCHBANGL 3.68% 0.020 22.67 1.200% 3.261% 10.298% 

2011 EBL 2.59% 0.022 20.10 1.035% 0.500% 9.533% 

2012 EBL 1.56% 0.022 20.21 1.037% 0.500% 9.581% 

2013 EBL 3.08% 0.025 20.67 1.040% 0.500% 9.629% 

2014 EBL 2.84% 0.028 21.00 1.042% 0.500% 9.677% 

2015 EBL 3.10% 0.027 21.22 1.044% 0.500% 9.725% 

2016 EBL 3.62% 0.025 21.47 1.050% 1.508% 9.872% 

2017 EBL 2.87% 0.021 21.73 1.150% 32.907% 9.302% 

2018 EBL 3.32% 0.021 21.92 0.360% 

-

45.494% 2.273% 

2019 EBL 3.13% 0.020 22.05 0.440% 21.027% 9.836% 

2020 EBL 2.36% 0.021 22.22 1.350% -7.162% 12.072% 

2021 EBL 1.93% 0.022 22.33 1.260% 

-

11.571% 10.194% 

2022 EBL 2.64% 0.022 22.37 0.670% 

-

10.824% 10.758% 

2023 EBL 2.29% 0.020 22.48 1.200% 3.261% 10.298% 

2011 EXIMBANK 1.90% 0.022 19.89 1.035% 0.500% 9.533% 

2012 EXIMBANK 2.04% 0.022 20.27 1.037% 0.500% 9.581% 

2013 EXIMBANK 2.63% 0.025 20.63 1.040% 0.500% 9.629% 

2014 EXIMBANK 2.58% 0.028 20.75 1.042% 0.500% 9.677% 

2015 EXIMBANK 2.56% 0.027 20.96 1.044% 0.500% 9.725% 

2016 EXIMBANK 3.17% 0.025 21.33 1.050% 1.508% 9.872% 

2017 EXIMBANK 3.03% 0.021 21.65 1.150% 32.907% 9.302% 

2018 EXIMBANK 3.05% 0.021 21.76 0.360% 

-

45.494% 2.273% 

2019 EXIMBANK 2.58% 0.020 21.93 0.440% 21.027% 9.836% 

2020 EXIMBANK 3.02% 0.021 22.15 1.350% -7.162% 12.072% 

2021 EXIMBANK 2.97% 0.022 22.23 1.260% 

-

11.571% 10.194% 

2022 EXIMBANK 2.70% 0.022 22.34 0.670% 

-

10.824% 10.758% 

2023 EXIMBANK 1.92% 0.020 22.35 1.200% 3.261% 10.298% 

2011 IFIC 2.18% 0.022 20.66 1.035% 0.500% 9.533% 

2012 IFIC 2.25% 0.022 20.83 1.037% 0.500% 9.581% 

2013 IFIC 2.20% 0.025 21.31 1.040% 0.500% 9.629% 

2014 IFIC 2.56% 0.028 21.17 1.042% 0.500% 9.677% 

2015 IFIC 1.75% 0.027 21.29 1.044% 0.500% 9.725% 

2016 IFIC 2.99% 0.025 21.65 1.050% 1.508% 9.872% 
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2017 IFIC 2.33% 0.021 21.79 1.150% 32.907% 9.302% 

2018 IFIC 2.48% 0.021 21.86 0.360% 

-

45.494% 2.273% 

2019 IFIC 1.95% 0.020 22.02 0.440% 21.027% 9.836% 

2020 IFIC 2.15% 0.021 22.23 1.350% -7.162% 12.072% 

2021 IFIC 2.09% 0.022 22.22 1.260% 

-

11.571% 10.194% 

2022 IFIC 2.20% 0.022 22.36 0.670% 

-

10.824% 10.758% 

2023 IFIC 2.18% 0.020 22.41 1.200% 3.261% 10.298% 

2011 JAMUNABANK 1.95% 0.022 19.38 1.035% 0.500% 9.533% 

2012 JAMUNABANK 2.42% 0.022 19.91 1.037% 0.500% 9.581% 

2013 JAMUNABANK 1.73% 0.025 20.36 1.040% 0.500% 9.629% 

2014 JAMUNABANK 1.80% 0.028 20.38 1.042% 0.500% 9.677% 

2015 JAMUNABANK 1.85% 0.027 25.84 1.044% 0.500% 9.725% 

2016 JAMUNABANK 2.12% 0.025 21.01 1.050% 1.508% 9.872% 

2017 JAMUNABANK 2.07% 0.021 21.44 1.150% 32.907% 9.302% 

2018 JAMUNABANK 1.75% 0.021 21.46 0.360% 

-

45.494% 2.273% 

2019 JAMUNABANK 0.97% 0.020 21.71 0.440% 21.027% 9.836% 

2020 JAMUNABANK 1.14% 0.021 21.84 1.350% -7.162% 12.072% 

2021 JAMUNABANK 1.19% 0.022 21.94 1.260% 

-

11.571% 10.194% 

2022 JAMUNABANK 1.52% 0.022 22.10 0.670% 

-

10.824% 10.758% 

2023 JAMUNABANK 1.95% 0.020 22.22 1.200% 3.261% 10.298% 

2011 MERCANBANK 1.45% 0.022 20.07 1.035% 0.500% 9.533% 

2012 MERCANBANK 1.26% 0.022 20.49 1.037% 0.500% 9.581% 

2013 MERCANBANK 14.18% 0.025 20.74 1.040% 0.500% 9.629% 

2014 MERCANBANK 1.48% 0.028 20.95 1.042% 0.500% 9.677% 

2015 MERCANBANK 2.46% 0.027 21.36 1.044% 0.500% 9.725% 

2016 MERCANBANK 1.91% 0.025 21.38 1.050% 1.508% 9.872% 

2017 MERCANBANK 1.49% 0.021 21.69 1.150% 32.907% 9.302% 

2018 MERCANBANK 1.29% 0.021 21.77 0.360% 

-

45.494% 2.273% 

2019 MERCANBANK 1.12% 0.020 21.87 0.440% 21.027% 9.836% 

2020 MERCANBANK 1.52% 0.021 22.02 1.350% -7.162% 12.072% 

2021 MERCANBANK 1.37% 0.022 22.13 1.260% 

-

11.571% 10.194% 

2022 MERCANBANK 1.52% 0.022 22.48 0.670% 

-

10.824% 10.758% 

2023 MERCANBANK 1.31% 0.020 22.42 1.200% 3.261% 10.298% 

2011 MTB 43.51% 0.022 19.23 1.035% 0.500% 9.533% 

2012 MTB 2.41% 0.022 19.57 1.037% 0.500% 9.581% 

2013 MTB 1.72% 0.025 19.87 1.040% 0.500% 9.629% 

2014 MTB 1.89% 0.028 19.87 1.042% 0.500% 9.677% 
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2015 MTB 1.65% 0.027 20.64 1.044% 0.500% 9.725% 

2016 MTB 2.16% 0.025 21.06 1.050% 1.508% 9.872% 

2017 MTB 1.16% 0.021 21.36 1.150% 32.907% 9.302% 

2018 MTB 0.91% 0.021 21.50 0.360% 

-

45.494% 2.273% 

2019 MTB 1.01% 0.020 21.68 0.440% 21.027% 9.836% 

2020 MTB 1.58% 0.021 21.85 1.350% -7.162% 12.072% 

2021 MTB 1.96% 0.022 22.05 1.260% 

-

11.571% 10.194% 

2022 MTB 2.35% 0.022 22.14 0.670% 

-

10.824% 10.758% 

2023 MTB 2.14% 0.020 22.24 1.200% 3.261% 10.298% 

2011 NBL -1.95% 0.022 19.88 1.035% 0.500% 9.533% 

2012 NBL -5.65% 0.022 19.53 1.037% 0.500% 9.581% 

2013 NBL 4.56% 0.025 19.40 1.040% 0.500% 9.629% 

2014 NBL 3.25% 0.028 19.70 1.042% 0.500% 9.677% 

2015 NBL 1.54% 0.027 19.94 1.044% 0.500% 9.725% 

2016 NBL 2.29% 0.025 20.15 1.050% 1.508% 9.872% 

2017 NBL 2.75% 0.021 20.10 1.150% 32.907% 9.302% 

2018 NBL 3.25% 0.021 20.18 0.360% 

-

45.494% 2.273% 

2019 NBL 1.53% 0.020 20.19 0.440% 21.027% 9.836% 

2020 NBL 1.13% 0.021 20.10 1.350% -7.162% 12.072% 

2021 NBL 1.24% 0.022 20.03 1.260% 

-

11.571% 10.194% 

2022 NBL 0.52% 0.022 19.98 0.670% 

-

10.824% 10.758% 

2023 NBL -0.12% 0.020 19.94 1.200% 3.261% 10.298% 

2011 NCCBANK 2.33% 0.022 19.92 1.035% 0.500% 9.533% 

2012 NCCBANK 2.99% 0.022 21.44 1.037% 0.500% 9.581% 

2013 NCCBANK 2.74% 0.025 20.44 1.040% 0.500% 9.629% 

2014 NCCBANK 2.35% 0.028 20.68 1.042% 0.500% 9.677% 

2015 NCCBANK 2.32% 0.027 20.93 1.044% 0.500% 9.725% 

2016 NCCBANK 2.98% 0.025 21.18 1.050% 1.508% 9.872% 

2017 NCCBANK 1.74% 0.021 21.29 1.150% 32.907% 9.302% 

2018 NCCBANK 1.93% 0.021 21.53 0.360% 

-

45.494% 2.273% 

2019 NCCBANK 1.81% 0.020 21.58 0.440% 21.027% 9.836% 

2020 NCCBANK 1.96% 0.021 21.81 1.350% -7.162% 12.072% 

2021 NCCBANK 2.07% 0.022 21.87 1.260% 

-

11.571% 10.194% 

2022 NCCBANK 2.28% 0.022 21.87 0.670% 

-

10.824% 10.758% 

2023 NCCBANK 2.28% 0.020 22.07 1.200% 3.261% 10.298% 

2011 ONEBANKLTD 1.57% 0.022 19.55 1.035% 0.500% 9.533% 

2012 ONEBANKLTD 1.72% 0.022 19.93 1.037% 0.500% 9.581% 
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2013 ONEBANKLTD 2.32% 0.025 20.21 1.040% 0.500% 9.629% 

2014 ONEBANKLTD 2.13% 0.028 20.38 1.042% 0.500% 9.677% 

2015 ONEBANKLTD 2.29% 0.027 20.67 1.044% 0.500% 9.725% 

2016 ONEBANKLTD 3.17% 0.025 21.09 1.050% 1.508% 9.872% 

2017 ONEBANKLTD 2.91% 0.021 21.29 1.150% 32.907% 9.302% 

2018 ONEBANKLTD 3.20% 0.021 21.55 0.360% 

-

45.494% 2.273% 

2019 ONEBANKLTD 2.91% 0.020 21.82 0.440% 21.027% 9.836% 

2020 ONEBANKLTD 3.56% 0.021 21.91 1.350% -7.162% 12.072% 

2021 ONEBANKLTD 2.95% 0.022 21.98 1.260% 

-

11.571% 10.194% 

2022 ONEBANKLTD 2.31% 0.022 22.10 0.670% 

-

10.824% 10.758% 

2023 ONEBANKLTD 2.17% 0.020 22.23 1.200% 3.261% 10.298% 

2011 PREMIERBAN 2.65% 0.022 19.82 1.035% 0.500% 9.533% 

2012 PREMIERBAN 2.39% 0.022 20.07 1.037% 0.500% 9.581% 

2013 PREMIERBAN 2.00% 0.025 20.31 1.040% 0.500% 9.629% 

2014 PREMIERBAN 2.40% 0.028 20.61 1.042% 0.500% 9.677% 

2015 PREMIERBAN 1.97% 0.027 21.35 1.044% 0.500% 9.725% 

2016 PREMIERBAN 2.21% 0.025 21.37 1.050% 1.508% 9.872% 

2017 PREMIERBAN 2.32% 0.021 21.98 1.150% 32.907% 9.302% 

2018 PREMIERBAN 2.13% 0.021 21.85 0.360% 

-

45.494% 2.273% 

2019 PREMIERBAN 1.76% 0.020 21.79 0.440% 21.027% 9.836% 

2020 PREMIERBAN 1.73% 0.021 21.93 1.350% -7.162% 12.072% 

2021 PREMIERBAN 1.79% 0.022 21.98 1.260% 

-

11.571% 10.194% 

2022 PREMIERBAN 1.84% 0.022 22.12 0.670% 

-

10.824% 10.758% 

2023 PREMIERBAN 2.25% 0.020 22.23 1.200% 3.261% 10.298% 

2011 PRIMEBANK 2.83% 0.022 20.60 1.035% 0.500% 9.533% 

2012 PRIMEBANK 2.46% 0.022 20.83 1.037% 0.500% 9.581% 

2013 PRIMEBANK 1.76% 0.025 21.18 1.040% 0.500% 9.629% 

2014 PRIMEBANK 1.79% 0.028 21.39 1.042% 0.500% 9.677% 

2015 PRIMEBANK 1.94% 0.027 21.80 1.044% 0.500% 9.725% 

2016 PRIMEBANK 2.99% 0.025 22.05 1.050% 1.508% 9.872% 

2017 PRIMEBANK 2.25% 0.021 22.20 1.150% 32.907% 9.302% 

2018 PRIMEBANK 2.44% 0.021 22.36 0.360% 

-

45.494% 2.273% 

2019 PRIMEBANK 1.77% 0.020 22.46 0.440% 21.027% 9.836% 

2020 PRIMEBANK 1.11% 0.021 22.51 1.350% -7.162% 12.072% 

2021 PRIMEBANK 0.50% 0.022 22.57 1.260% 

-

11.571% 10.194% 

2022 PRIMEBANK 1.17% 0.022 22.60 0.670% 

-

10.824% 10.758% 

2023 PRIMEBANK 1.77% 0.020 22.69 1.200% 3.261% 10.298% 
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2011 PUBALIBANK 3.03% 0.022 21.23 1.035% 0.500% 9.533% 

2012 PUBALIBANK 4.04% 0.022 21.46 1.037% 0.500% 9.581% 

2013 PUBALIBANK 4.79% 0.025 21.53 1.040% 0.500% 9.629% 

2014 PUBALIBANK 4.43% 0.028 21.73 1.042% 0.500% 9.677% 

2015 PUBALIBANK 3.99% 0.027 21.84 1.044% 0.500% 9.725% 

2016 PUBALIBANK 4.06% 0.025 21.99 1.050% 1.508% 9.872% 

2017 PUBALIBANK 3.99% 0.021 22.12 1.150% 32.907% 9.302% 

2018 PUBALIBANK 3.76% 0.021 22.41 0.360% 

-

45.494% 2.273% 

2019 PUBALIBANK 2.40% 0.020 22.35 0.440% 21.027% 9.836% 

2020 PUBALIBANK 2.06% 0.021 22.58 1.350% -7.162% 12.072% 

2021 PUBALIBANK 2.39% 0.022 22.61 1.260% 

-

11.571% 10.194% 

2022 PUBALIBANK 2.24% 0.022 22.73 0.670% 

-

10.824% 10.758% 

2023 PUBALIBANK 2.15% 0.020 22.81 1.200% 3.261% 10.298% 

2011 RUPALIBANK 1.00% 0.022 21.01 1.035% 0.500% 9.533% 

2012 RUPALIBANK 0.85% 0.022 21.14 1.037% 0.500% 9.581% 

2013 RUPALIBANK 0.49% 0.025 21.13 1.040% 0.500% 9.629% 

2014 RUPALIBANK 1.23% 0.028 21.21 1.042% 0.500% 9.677% 

2015 RUPALIBANK 1.99% 0.027 21.37 1.044% 0.500% 9.725% 

2016 RUPALIBANK 1.68% 0.025 21.57 1.050% 1.508% 9.872% 

2017 RUPALIBANK 1.75% 0.021 21.82 1.150% 32.907% 9.302% 

2018 RUPALIBANK 1.75% 0.021 21.84 0.360% 

-

45.494% 2.273% 

2019 RUPALIBANK 0.44% 0.020 21.95 0.440% 21.027% 9.836% 

2020 RUPALIBANK -0.44% 0.021 22.06 1.350% -7.162% 12.072% 

2021 RUPALIBANK -0.57% 0.022 22.29 1.260% 

-

11.571% 10.194% 

2022 RUPALIBANK -0.51% 0.022 22.71 0.670% 

-

10.824% 10.758% 

2023 RUPALIBANK 0.93% 0.020 22.69 1.200% 3.261% 10.298% 

2011 Souhteast Bank 2.82% 0.022 18.98 1.035% 0.500% 9.533% 

2012 Souhteast Bank 3.06% 0.022 19.24 1.037% 0.500% 9.581% 

2013 Souhteast Bank 3.58% 0.025 19.56 1.040% 0.500% 9.629% 

2014 Souhteast Bank 2.82% 0.028 20.06 1.042% 0.500% 9.677% 

2015 Souhteast Bank 2.26% 0.027 20.59 1.044% 0.500% 9.725% 

2016 Souhteast Bank 2.24% 0.025 21.00 1.050% 1.508% 9.872% 

2017 Souhteast Bank 2.63% 0.021 21.26 1.150% 32.907% 9.302% 

2018 Souhteast Bank 3.15% 0.021 21.39 0.360% 

-

45.494% 2.273% 

2019 Souhteast Bank 2.44% 0.020 21.61 0.440% 21.027% 9.836% 

2020 Souhteast Bank 2.36% 0.021 21.74 1.350% -7.162% 12.072% 

2021 Souhteast Bank 2.61% 0.022 21.77 1.260% 

-

11.571% 10.194% 
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2022 Souhteast Bank 2.47% 0.022 21.87 0.670% 

-

10.824% 10.758% 

2023 Souhteast Bank 2.19% 0.020 22.04 1.200% 3.261% 10.298% 

2011 STANDBANKL 3.43% 0.022 19.27 1.035% 0.500% 9.533% 

2012 STANDBANKL 3.30% 0.022 19.59 1.037% 0.500% 9.581% 

2013 STANDBANKL 1.78% 0.025 19.69 1.040% 0.500% 9.629% 

2014 STANDBANKL 2.85% 0.028 19.91 1.042% 0.500% 9.677% 

2015 STANDBANKL 2.21% 0.027 20.31 1.044% 0.500% 9.725% 

2016 STANDBANKL 2.59% 0.025 20.62 1.050% 1.508% 9.872% 

2017 STANDBANKL 2.89% 0.021 20.90 1.150% 32.907% 9.302% 

2018 STANDBANKL 2.48% 0.021 21.13 0.360% 

-

45.494% 2.273% 

2019 STANDBANKL 2.05% 0.020 21.35 0.440% 21.027% 9.836% 

2020 STANDBANKL 2.63% 0.021 21.57 1.350% -7.162% 12.072% 

2021 STANDBANKL 2.11% 0.022 21.67 1.260% 

-

11.571% 10.194% 

2022 STANDBANKL 2.14% 0.022 21.77 0.670% 

-

10.824% 10.758% 

2023 STANDBANKL 1.71% 0.020 21.89 1.200% 3.261% 10.298% 

2011 UCB 1.36% 0.022 19.55 1.035% 0.500% 9.533% 

2012 UCB 1.53% 0.022 19.63 1.037% 0.500% 9.581% 

2013 UCB 1.58% 0.025 19.86 1.040% 0.500% 9.629% 

2014 UCB 2.22% 0.028 20.04 1.042% 0.500% 9.677% 

2015 UCB 2.54% 0.027 20.30 1.044% 0.500% 9.725% 

2016 UCB 2.65% 0.025 20.72 1.050% 1.508% 9.872% 

2017 UCB 2.84% 0.021 21.08 1.150% 32.907% 9.302% 

2018 UCB 3.29% 0.021 21.37 0.360% 

-

45.494% 2.273% 

2019 UCB 3.12% 0.020 21.68 0.440% 21.027% 9.836% 

2020 UCB 3.24% 0.021 21.74 1.350% -7.162% 12.072% 

2021 UCB 3.49% 0.022 21.96 1.260% 

-

11.571% 10.194% 

2022 UCB 3.24% 0.022 22.11 0.670% 

-

10.824% 10.758% 

2023 UCB 2.89% 0.020 22.28 1.200% 3.261% 10.298% 

2011 UTTARABANK 1.24% 0.022 20.88 1.035% 0.500% 9.533% 

2012 UTTARABANK 2.18% 0.022 21.06 1.037% 0.500% 9.581% 

2013 UTTARABANK 2.12% 0.025 21.24 1.040% 0.500% 9.629% 

2014 UTTARABANK 3.22% 0.028 21.32 1.042% 0.500% 9.677% 

2015 UTTARABANK 2.37% 0.027 21.46 1.044% 0.500% 9.725% 

2016 UTTARABANK 2.31% 0.025 21.73 1.050% 1.508% 9.872% 

2017 UTTARABANK 2.52% 0.021 21.94 1.150% 32.907% 9.302% 

2018 UTTARABANK 1.41% 0.021 22.09 0.360% 

-

45.494% 2.273% 

2019 UTTARABANK 0.73% 0.020 22.06 0.440% 21.027% 9.836% 
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2020 UTTARABANK 1.54% 0.021 22.13 1.350% -7.162% 12.072% 

2021 UTTARABANK 1.91% 0.022 22.39 1.260% 

-

11.571% 10.194% 

2022 UTTARABANK 2.14% 0.022 22.58 0.670% 

-

10.824% 10.758% 

2023 UTTARABANK 2.44% 0.020 22.52 1.200% 3.261% 10.298% 
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Stata Codes 

Profitability determinant – Overall 

import excel "C:\Users\HP\Desktop\Liza\CHOW.xlsx", sheet("Sheet1") firstrow clear 

xtset FirmCode Year 

drop if inrange(Year,2008,2009) 

xtreg ROA Size CapitalAdequacy ActivityMix AssetQuality NIM HHI CostManagement 

InterestRate Inflation GDPGrowthRate,fe 

outreg2 using " C:\Users\HP\Desktop\Liza\ChowTest.xls", excel append  ctitle (Overall) 

tstat  adds(R2 within, e(r2_w), R2 overall, e(r2_o), R2 between, e(r2_b), F-stat, e(F), Prob 

> F, e(p) ) addt(Firm FE, Yes, Firm Cluster, No, seasonal adjustment, No) 

import excel "C:\Users\HP\Desktop\Liza\CHOW.xlsx", sheet("Sheet1") firstrow clear 

xtset FirmCode Year 

drop if inrange(Year,2008,2009) 

keep if inrange(Year,2010,2015) 

xtreg ROA Size CapitalAdequacy ActivityMix AssetQuality NIM HHI CostManagement 

InterestRate Inflation GDPGrowthRate,fe 

outreg2 using " C:\Users\HP\Desktop\Liza\ChowTest.xls", excel append  ctitle 

(PreBaselIII) tstat  adds(R2 within, e(r2_w), R2 overall, e(r2_o), R2 between, e(r2_b), F-

stat, e(F), Prob > F, e(p) ) addt(Firm FE, Yes, Firm Cluster, No, seasonal adjustment, No) 

import excel "C:\Users\HP\Desktop\Liza\CHOW.xlsx", sheet("Sheet1") firstrow clear 

xtset FirmCode Year 

drop if inrange(Year,2008,2009) 

keep if inrange(Year,2019,2020) 

xtreg ROA Size CapitalAdequacy ActivityMix AssetQuality NIM HHI CostManagement 

InterestRate Inflation GDPGrowthRate,fe 

outreg2 using " C:\Users\HP\Desktop\Liza\ChowTest.xls", excel append  ctitle 

(PostBaselIII) tstat  adds(R2 within, e(r2_w), R2 overall, e(r2_o), R2 between, e(r2_b), F-

stat, e(F), Prob > F, e(p) ) addt(Firm FE, Yes, Firm Cluster, No, seasonal adjustment, No) 

import excel "C:\Users\HP\Desktop\Liza\CHOW.xlsx", sheet("Sheet1") firstrow clear 
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xtset FirmCode Year 

drop if inrange(Year,2008,2009)  

keep if PCBSCB==0 

xtreg ROA Size CapitalAdequacy ActivityMix AssetQuality NIM HHI CostManagement 

InterestRate Inflation GDPGrowthRate,fe 

outreg2 using " C:\Users\HP\Desktop\Liza\ChowTest.xls", excel append  ctitle (Overall) 

tstat  adds(R2 within, e(r2_w), R2 overall, e(r2_o), R2 between, e(r2_b), F-stat, e(F), Prob 

> F, e(p) ) addt(Firm FE, Yes, Firm Cluster, No, seasonal adjustment, No) 

import excel "C:\Users\HP\Desktop\Liza\CHOW.xlsx", sheet("Sheet1") firstrow clear 

xtset FirmCode Year 

drop if inrange(Year,2008,2009) 

keep if inrange(Year,2010,2015) 

keep if PCBSCB==0 

xtreg ROA Size CapitalAdequacy ActivityMix AssetQuality NIM HHI CostManagement 

InterestRate Inflation GDPGrowthRate,fe 

outreg2 using " C:\Users\HP\Desktop\Liza\ChowTest.xls", excel append  ctitle 

(PreBaselIII) tstat  adds(R2 within, e(r2_w), R2 overall, e(r2_o), R2 between, e(r2_b), F-

stat, e(F), Prob > F, e(p) ) addt(Firm FE, Yes, Firm Cluster, No, seasonal adjustment, No) 

import excel "C:\Users\HP\Desktop\Liza\CHOW.xlsx", sheet("Sheet1") firstrow clear 

xtset FirmCode Year 

drop if inrange(Year,2008,2009) 

keep if inrange(Year,2019,2020) 

keep if PCBSCB==0 

xtreg ROA Size CapitalAdequacy ActivityMix AssetQuality NIM HHI CostManagement 

InterestRate Inflation GDPGrowthRate,fe 

outreg2 using " C:\Users\HP\Desktop\Liza\ChowTest.xls", excel append  ctitle 

(PostBaselIII) tstat  adds(R2 within, e(r2_w), R2 overall, e(r2_o), R2 between, e(r2_b), F-

stat, e(F), Prob > F, e(p) ) addt(Firm FE, Yes, Firm Cluster, No, seasonal adjustment, No) 

import excel "C:\Users\HP\Desktop\Liza\CHOW.xlsx", sheet("Sheet1") firstrow clear 
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xtset FirmCode Year 

drop if inrange(Year,2008,2009)  

keep if PCBSCB==1 

xtreg ROA Size CapitalAdequacy ActivityMix AssetQuality NIM HHI CostManagement 

InterestRate Inflation GDPGrowthRate,fe 

outreg2 using " C:\Users\HP\Desktop\Liza\ChowTest.xls", excel append  ctitle (Overall) 

tstat  adds(R2 within, e(r2_w), R2 overall, e(r2_o), R2 between, e(r2_b), F-stat, e(F), Prob 

> F, e(p) ) addt(Firm FE, Yes, Firm Cluster, No, seasonal adjustment, No) 

import excel "C:\Users\HP\Desktop\Liza\CHOW.xlsx", sheet("Sheet1") firstrow clear 

xtset FirmCode Year 

drop if inrange(Year,2008,2009) 

keep if inrange(Year,2010,2015) 

keep if PCBSCB==1 

xtreg ROA Size CapitalAdequacy ActivityMix AssetQuality NIM HHI CostManagement 

InterestRate Inflation GDPGrowthRate,fe 

outreg2 using " C:\Users\HP\Desktop\Liza\ChowTest.xls", excel append  ctitle 

(PreBaselIII) tstat  adds(R2 within, e(r2_w), R2 overall, e(r2_o), R2 between, e(r2_b), F-

stat, e(F), Prob > F, e(p) ) addt(Firm FE, Yes, Firm Cluster, No, seasonal adjustment, No) 

import excel "C:\Users\HP\Desktop\Liza\CHOW.xlsx", sheet("Sheet1") firstrow clear 

xtset FirmCode Year 

drop if inrange(Year,2008,2009) 

keep if inrange(Year,2019,2020) 

keep if PCBSCB==1 

xtreg ROA Size CapitalAdequacy ActivityMix AssetQuality NIM HHI CostManagement 

InterestRate Inflation GDPGrowthRate,fe 

outreg2 using " C:\Users\HP\Desktop\Liza\ChowTest.xls", excel append  ctitle 

(PostBaselIII) tstat  adds(R2 within, e(r2_w), R2 overall, e(r2_o), R2 between, e(r2_b), F-

stat, e(F), Prob > F, e(p) ) addt(Firm FE, Yes, Firm Cluster, No, seasonal adjustment, No) 
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Profitability -Adequacy relationship  

import excel "C:\Users\HP\Desktop\Liza\CHOW.xlsx", sheet("Sheet1") firstrow clear 

xtset FirmCode Year 

drop if inrange(Year,2008,2009) 

xtreg ROA Size CapitalAdequacy ActivityMix  NIM HHI CostManagement InterestRate 

Inflation GDPGrowthRate,fe 

outreg2 using " C:\Users\HP\Desktop\Liza\ChowTest.xls", excel append  ctitle (Overall) 

tstat  adds(R2 within, e(r2_w), R2 overall, e(r2_o), R2 between, e(r2_b), F-stat, e(F), Prob 

> F, e(p) ) addt(Firm FE, Yes, Firm Cluster, No, seasonal adjustment, No) 

import excel "C:\Users\HP\Desktop\Liza\CHOW.xlsx", sheet("Sheet1") firstrow clear 

xtset FirmCode Year 

drop if inrange(Year,2008,2009) 

keep if inrange(Year,2010,2015) 

xtreg ROA Size CapitalAdequacy ActivityMix  NIM HHI CostManagement InterestRate 

Inflation GDPGrowthRate,fe 

outreg2 using " C:\Users\HP\Desktop\Liza\ChowTest.xls", excel append  ctitle 

(PreBaselIII) tstat  adds(R2 within, e(r2_w), R2 overall, e(r2_o), R2 between, e(r2_b), F-

stat, e(F), Prob > F, e(p) ) addt(Firm FE, Yes, Firm Cluster, No, seasonal adjustment, No) 

import excel "C:\Users\HP\Desktop\Liza\CHOW.xlsx", sheet("Sheet1") firstrow clear 

xtset FirmCode Year 

drop if inrange(Year,2008,2009) 

keep if inrange(Year,2019,2020) 

xtreg ROA Size CapitalAdequacy ActivityMix  NIM HHI CostManagement InterestRate 

Inflation GDPGrowthRate,fe 

outreg2 using " C:\Users\HP\Desktop\Liza\ChowTest.xls", excel append  ctitle 

(PostBaselIII) tstat  adds(R2 within, e(r2_w), R2 overall, e(r2_o), R2 between, e(r2_b), F-

stat, e(F), Prob > F, e(p) ) addt(Firm FE, Yes, Firm Cluster, No, seasonal adjustment, No) 

import excel "C:\Users\HP\Desktop\Liza\CHOW.xlsx", sheet("Sheet1") firstrow clear 

xtset FirmCode Year 
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drop if inrange(Year,2008,2009)  

keep if PCBSCB==0 

xtreg ROA Size CapitalAdequacy ActivityMix  NIM HHI CostManagement InterestRate 

Inflation GDPGrowthRate,fe 

outreg2 using " C:\Users\HP\Desktop\Liza\ChowTest.xls", excel append  ctitle (Overall) 

tstat  adds(R2 within, e(r2_w), R2 overall, e(r2_o), R2 between, e(r2_b), F-stat, e(F), Prob 

> F, e(p) ) addt(Firm FE, Yes, Firm Cluster, No, seasonal adjustment, No) 

import excel "C:\Users\HP\Desktop\Liza\CHOW.xlsx", sheet("Sheet1") firstrow clear 

xtset FirmCode Year 

drop if inrange(Year,2008,2009) 

keep if inrange(Year,2010,2015) 

keep if PCBSCB==0 

xtreg ROA Size CapitalAdequacy ActivityMix  NIM HHI CostManagement InterestRate 

Inflation GDPGrowthRate,fe 

outreg2 using " C:\Users\HP\Desktop\Liza\ChowTest.xls", excel append  ctitle 

(PreBaselIII) tstat  adds(R2 within, e(r2_w), R2 overall, e(r2_o), R2 between, e(r2_b), F-

stat, e(F), Prob > F, e(p) ) addt(Firm FE, Yes, Firm Cluster, No, seasonal adjustment, No) 

import excel "C:\Users\HP\Desktop\Liza\CHOW.xlsx", sheet("Sheet1") firstrow clear 

xtset FirmCode Year 

drop if inrange(Year,2008,2009) 

keep if inrange(Year,2019,2020) 

keep if PCBSCB==0 

xtreg ROA Size CapitalAdequacy ActivityMix NIM HHI CostManagement InterestRate 

Inflation GDPGrowthRate,fe 

outreg2 using " C:\Users\HP\Desktop\Liza\ChowTest.xls", excel append  ctitle 

(PostBaselIII) tstat  adds(R2 within, e(r2_w), R2 overall, e(r2_o), R2 between, e(r2_b), F-

stat, e(F), Prob > F, e(p) ) addt(Firm FE, Yes, Firm Cluster, No, seasonal adjustment, No) 

import excel "C:\Users\HP\Desktop\Liza\CHOW.xlsx", sheet("Sheet1") firstrow clear 

xtset FirmCode Year 
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drop if inrange(Year,2008,2009)  

keep if PCBSCB==1 

xtreg ROA Size CapitalAdequacy ActivityMix  NIM HHI CostManagement InterestRate 

Inflation GDPGrowthRate,fe 

outreg2 using " C:\Users\HP\Desktop\Liza\ChowTest.xls", excel append  ctitle (Overall) 

tstat  adds(R2 within, e(r2_w), R2 overall, e(r2_o), R2 between, e(r2_b), F-stat, e(F), Prob 

> F, e(p) ) addt(Firm FE, Yes, Firm Cluster, No, seasonal adjustment, No) 

import excel "C:\Users\HP\Desktop\Liza\CHOW.xlsx", sheet("Sheet1") firstrow clear 

xtset FirmCode Year 

drop if inrange(Year,2008,2009) 

keep if inrange(Year,2010,2015) 

keep if PCBSCB==1 

xtreg ROA Size CapitalAdequacy ActivityMix NIM HHI CostManagement InterestRate 

Inflation GDPGrowthRate,fe 

outreg2 using " C:\Users\HP\Desktop\Liza\ChowTest.xls", excel append  ctitle 

(PreBaselIII) tstat  adds(R2 within, e(r2_w), R2 overall, e(r2_o), R2 between, e(r2_b), F-

stat, e(F), Prob > F, e(p) ) addt(Firm FE, Yes, Firm Cluster, No, seasonal adjustment, No) 

import excel "C:\Users\HP\Desktop\Liza\CHOW.xlsx", sheet("Sheet1") firstrow clear 

xtset FirmCode Year 

drop if inrange(Year,2008,2009) 

keep if inrange(Year,2019,2020) 

keep if PCBSCB==1 

xtreg ROA Size CapitalAdequacy ActivityMix NIM HHI CostManagement InterestRate 

Inflation GDPGrowthRate,fe 

outreg2 using " C:\Users\HP\Desktop\Liza\ChowTest.xls", excel append  ctitle 

(PostBaselIII) tstat  adds(R2 within, e(r2_w), R2 overall, e(r2_o), R2 between, e(r2_b), F-

stat, e(F), Prob > F, e(p) ) addt(Firm FE, Yes, Firm Cluster, No, seasonal adjustment, No) 
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Profitability -Asset Quality relationship  

import excel "C:\Users\HP\Desktop\Liza\CHOW.xlsx", sheet("Sheet1") firstrow clear 

xtset FirmCode Year 

drop if inrange(Year,2008,2009) 

xtreg ROA Size AssetQuality ActivityMix NIM HHI CostManagement InterestRate 

Inflation GDPGrowthRate,fe 

outreg2 using " C:\Users\HP\Desktop\Liza\ChowTest.xls", excel append  ctitle (Overall) 

tstat  adds(R2 within, e(r2_w), R2 overall, e(r2_o), R2 between, e(r2_b), F-stat, e(F), Prob 

> F, e(p) ) addt(Firm FE, Yes, Firm Cluster, No, seasonal adjustment, No) 

import excel "C:\Users\HP\Desktop\Liza\CHOW.xlsx", sheet("Sheet1") firstrow clear 

xtset FirmCode Year 

drop if inrange(Year,2008,2009) 

keep if inrange(Year,2010,2015) 

xtreg ROA Size AssetQuality ActivityMix NIM HHI CostManagement InterestRate 

Inflation GDPGrowthRate,fe 

outreg2 using " C:\Users\HP\Desktop\Liza\ChowTest.xls", excel append  ctitle 

(PreBaselIII) tstat  adds(R2 within, e(r2_w), R2 overall, e(r2_o), R2 between, e(r2_b), F-

stat, e(F), Prob > F, e(p) ) addt(Firm FE, Yes, Firm Cluster, No, seasonal adjustment, No) 

import excel "C:\Users\HP\Desktop\Liza\CHOW.xlsx", sheet("Sheet1") firstrow clear 

xtset FirmCode Year 

drop if inrange(Year,2008,2009) 

keep if inrange(Year,2019,2020) 

xtreg ROA Size AssetQuality ActivityMix NIM HHI CostManagement InterestRate 

Inflation GDPGrowthRate,fe 

outreg2 using " C:\Users\HP\Desktop\Liza\ChowTest.xls", excel append  ctitle 

(PostBaselIII) tstat  adds(R2 within, e(r2_w), R2 overall, e(r2_o), R2 between, e(r2_b), F-

stat, e(F), Prob > F, e(p) ) addt(Firm FE, Yes, Firm Cluster, No, seasonal adjustment, No) 

import excel "C:\Users\HP\Desktop\Liza\CHOW.xlsx", sheet("Sheet1") firstrow clear 

xtset FirmCode Year 
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drop if inrange(Year,2008,2009)  

keep if PCBSCB==0 

xtreg ROA Size AssetQuality ActivityMix NIM HHI CostManagement InterestRate 

Inflation GDPGrowthRate,fe 

outreg2 using " C:\Users\HP\Desktop\Liza\ChowTest.xls", excel append  ctitle (Overall) 

tstat  adds(R2 within, e(r2_w), R2 overall, e(r2_o), R2 between, e(r2_b), F-stat, e(F), Prob 

> F, e(p) ) addt(Firm FE, Yes, Firm Cluster, No, seasonal adjustment, No) 

import excel "C:\Users\HP\Desktop\Liza\CHOW.xlsx", sheet("Sheet1") firstrow clear 

xtset FirmCode Year 

drop if inrange(Year,2008,2009) 

keep if inrange(Year,2010,2015) 

keep if PCBSCB==0 

xtreg ROA Size AssetQuality ActivityMix NIM HHI CostManagement InterestRate 

Inflation GDPGrowthRate,fe 

outreg2 using " C:\Users\HP\Desktop\Liza\ChowTest.xls", excel append  ctitle 

(PreBaselIII) tstat  adds(R2 within, e(r2_w), R2 overall, e(r2_o), R2 between, e(r2_b), F-

stat, e(F), Prob > F, e(p) ) addt(Firm FE, Yes, Firm Cluster, No, seasonal adjustment, No) 

import excel "C:\Users\HP\Desktop\Liza\CHOW.xlsx", sheet("Sheet1") firstrow clear 

xtset FirmCode Year 

drop if inrange(Year,2008,2009) 

keep if inrange(Year,2019,2020) 

keep if PCBSCB==0 

xtreg ROA Size AssetQuality ActivityMix NIM HHI CostManagement InterestRate 

Inflation GDPGrowthRate,fe 

outreg2 using " C:\Users\HP\Desktop\Liza\ChowTest.xls", excel append  ctitle 

(PostBaselIII) tstat  adds(R2 within, e(r2_w), R2 overall, e(r2_o), R2 between, e(r2_b), F-

stat, e(F), Prob > F, e(p) ) addt(Firm FE, Yes, Firm Cluster, No, seasonal adjustment, No) 

import excel "C:\Users\HP\Desktop\Liza\CHOW.xlsx", sheet("Sheet1") firstrow clear 

xtset FirmCode Year 
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drop if inrange(Year,2008,2009)  

keep if PCBSCB==1 

xtreg ROA Size AssetQuality ActivityMix NIM HHI CostManagement InterestRate 

Inflation GDPGrowthRate,fe 

outreg2 using " C:\Users\HP\Desktop\Liza\ChowTest.xls", excel append  ctitle (Overall) 

tstat  adds(R2 within, e(r2_w), R2 overall, e(r2_o), R2 between, e(r2_b), F-stat, e(F), Prob 

> F, e(p) ) addt(Firm FE, Yes, Firm Cluster, No, seasonal adjustment, No) 

import excel "C:\Users\HP\Desktop\Liza\CHOW.xlsx", sheet("Sheet1") firstrow clear 

xtset FirmCode Year 

drop if inrange(Year,2008,2009) 

keep if inrange(Year,2010,2015) 

keep if PCBSCB==1 

xtreg ROA Size AssetQuality ActivityMix NIM HHI CostManagement InterestRate 

Inflation GDPGrowthRate,fe 

outreg2 using " C:\Users\HP\Desktop\Liza\ChowTest.xls", excel append  ctitle 

(PreBaselIII) tstat  adds(R2 within, e(r2_w), R2 overall, e(r2_o), R2 between, e(r2_b), F-

stat, e(F), Prob > F, e(p) ) addt(Firm FE, Yes, Firm Cluster, No, seasonal adjustment, No) 

import excel "C:\Users\HP\Desktop\Liza\CHOW.xlsx", sheet("Sheet1") firstrow clear 

xtset FirmCode Year 

drop if inrange(Year,2008,2009) 

keep if inrange(Year,2019,2020) 

keep if PCBSCB==1 

xtreg ROA Size AssetQuality ActivityMix NIM HHI CostManagement InterestRate 

Inflation GDPGrowthRate,fe 

outreg2 using " C:\Users\HP\Desktop\Liza\ChowTest.xls", excel append  ctitle 

(PostBaselIII) tstat  adds(R2 within, e(r2_w), R2 overall, e(r2_o), R2 between, e(r2_b), F-

stat, e(F), Prob > F, e(p) ) addt(Firm FE, Yes, Firm Cluster, No, seasonal adjustment, No) 
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R-codes  

Data upload 

X<-read.csv(―file.choose()‖) 

Mean vector  

colMeans(X) 

Variance-covariance matrix 

S <- cov(X) 

Correlation matrix 

R <- cor(X) 

#Eigen values & eigenvectors 

a. Approach one – through variance-covariance matrix 

eigen(S) 

b. Approach two – through correlation matrix  

eigen(R) 

Checking out sum of variance = sum of eigenvalues  

a. Var-cov matrix approach  

lambdaS <- eigen(S)$values 

sum(diag(S)) 

sum(lambdaS)  

b. Correlation matrix approach 

lambdaR <- eigen(R)$values 

sum(diag(R)) 

sum(lambdaR)  
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PCA using var-cov matrix  

pca <- prcomp(X, scale = FALSE) 

pca 

PCA using correlation matrix  

pca1 <- prcomp(X, scale = TRUE) 

pca1 

Marginal and cumulative contribution of eigenvalues 

a. Based on Var-cov matrix: summary(pca) 

b. Based on Correlation matrix: summary(pca1) 

# How many PCAs to keep?  

a. Approach 1 – Scree plot [using var-cov matix & correlation matrix] 

plot(pca, type="l", main="Scree plot_S") 

plot(pca1, type="l", main="Scree plot_R") 

b. Approach 2– keeping above-average eigen values [var-cov matrix]  

cut=mean(lambdaS) 

which(lambdaS>cut) 

c. Approach 3– keeping (>1) eigen values [using correlation matrix] 

which(lambdaR>1) 

Data upload 

X<-read.csv(―file.choose()‖) 

R <- cor(X) 

S <- cov(X) 

eigen(S) 
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eigen(R) 

lamdaS= eigen(S)$values 

lamdaR= eigen(R)$values 

Install Factor analysis package  

install.packages("psych") 

library(psych) 

KMO & Bartlett’s test  

KMO(X) 

cortest.bartlett(X) 

How many factors to keep?  

plot(lamdaS) 

abline(h=mean(lamdaS), col="red") 

plot(lamdaR) 

abline(h=1, col="red") 

Factor analysis – Orthogonal rotation (Varimax) 

fa_varimax <- factanal(X, factors=2, rotation="varimax") 

fa_varimax 
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Python Codes 

pip install pandas numpy tensorflow scikit-learn 

from google.colab import drive 

drive.mount('/content/drive') 

import pandas as pd 

import numpy as np 

from sklearn.model_selection import train_test_split, cross_val_score, StratifiedKFold 

from sklearn.preprocessing import StandardScaler, LabelEncoder 

from sklearn.metrics import accuracy_score, classification_report, confusion_matrix 

from sklearn.linear_model import LogisticRegression 

from sklearn.tree import DecisionTreeClassifier 

from sklearn.ensemble import RandomForestClassifier, GradientBoostingClassifier 

from sklearn.svm import SVC 

from tensorflow.keras.models import Sequential 

from tensorflow.keras.layers import LSTM, Dense 

from tensorflow.keras.preprocessing.sequence import TimeseriesGenerator 

import tensorflow as tf 

file_path = '/content/drive/MyDrive/Colab Notebooks/ROA-ML.xlsx' 

df = pd.read_excel(file_path) 

print(df.info()) 

print(df.describe()) 

print(df.head()) 

from sklearn.model_selection import train_test_split 

from sklearn.preprocessing import StandardScaler, LabelEncoder 
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df.fillna(df.median(), inplace=True) 

label_enc = LabelEncoder() 

df['retcat'] = label_enc.fit_transform(df['retcat']) 

X = df.drop(columns=['retcat']) 

y = df['retcat'] 

scaler = StandardScaler() 

X = scaler.fit_transform(X) 

X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.3, random_state=42) 

from sklearn.model_selection import cross_val_predict 

def evaluate_model(model, X_train, y_train, X_test, y_test): 

    # Cross-validation 

    cv = StratifiedKFold(n_splits=5) 

    y_train_pred = cross_val_predict(model, X_train, y_train, cv=cv) 

    print("Cross-Validation Results") 

    print("Accuracy:", accuracy_score(y_train, y_train_pred)) 

    print("Classification Report:\n", classification_report(y_train, y_train_pred)) 

    print("Confusion Matrix:\n", confusion_matrix(y_train, y_train_pred)) 

    # Test set evaluation 

    model.fit(X_train, y_train) 

    y_pred = model.predict(X_test) 

    print("\nTest Set Results") 

    print("Accuracy:", accuracy_score(y_test, y_pred)) 

    print("Classification Report:\n", classification_report(y_test, y_pred)) 

    print("Confusion Matrix:\n", confusion_matrix(y_test, y_pred)) 
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log_reg = LogisticRegression(max_iter=1000, random_state=42) 

print("\nLogistic Regression:") 

evaluate_model(log_reg, X_train, y_train, X_test, y_test) 

decision_tree = DecisionTreeClassifier(random_state=42) 

print("\nDecision Tree:") 

evaluate_model(decision_tree, X_train, y_train, X_test, y_test) 

random_forest = RandomForestClassifier(random_state=42) 

print("\nRandom Forest:") 

evaluate_model(random_forest, X_train, y_train, X_test, y_test) 

gradient_boost = GradientBoostingClassifier(random_state=42) 

print("\nGradient Boosting:") 

evaluate_model(gradient_boost, X_train, y_train, X_test, y_test) 

svm_model = SVC(random_state=42) 

print("\nSupport Vector Machine:") 

evaluate_model(svm_model, X_train, y_train, X_test, y_test) 

from lightgbm import LGBMClassifier 

lgbm = LGBMClassifier(random_state=42) 

lgbm.fit(X_train, y_train) 

y_pred = lgbm.predict(X_test) 

print("LightGBM Accuracy:", accuracy_score(y_test, y_pred)) 

cm = confusion_matrix(y_test, y_pred) 

print("Confusion Matrix:") 

print(cm) 

import pandas as pd 
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from sklearn.model_selection import train_test_split 

from sklearn.preprocessing import StandardScaler 

from sklearn.impute import SimpleImputer 

from sklearn.naive_bayes import GaussianNB 

from sklearn.metrics import accuracy_score, classification_report, confusion_matrix 

nb_clf = GaussianNB() 

nb_clf.fit(X_train, y_train) 

y_pred_nb = nb_clf.predict(X_test) 

print("Naive Bayes Results:") 

print("Accuracy:", accuracy_score(y_test, y_pred_nb)) 

print("Classification Report:\n", classification_report(y_test, y_pred_nb)) 

print("Confusion Matrix:\n", confusion_matrix(y_test, y_pred_nb)) 

pip install catboost 

from catboost import CatBoostClassifier 

# CatBoost Classifier 

cat_clf = CatBoostClassifier(verbose=0, random_state=42) 

cat_clf.fit(X_train, y_train) 

y_pred_cat = cat_clf.predict(X_test) 

# Evaluation 

print("CatBoost Classifier Results:") 

print("Accuracy:", accuracy_score(y_test, y_pred_cat)) 

print("Classification Report:\n", classification_report(y_test, y_pred_cat)) 

print("Confusion Matrix:\n", confusion_matrix(y_test, y_pred_cat)) 

import tensorflow as tf 
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from tensorflow.keras.models import Sequential 

from tensorflow.keras.layers import Dense 

model = Sequential([ 

    Dense(64, input_shape=(X_train.shape[1],), activation='relu'), 

    Dense(32, activation='relu'), 

    Dense(1, activation='sigmoid') 

]) 

model.compile(optimizer='adam', loss='binary_crossentropy', metrics=['accuracy']) 

history = model.fit(X_train, y_train, validation_data=(X_test, y_test), epochs=30, 

batch_size=32) 

import pandas as pd 

import numpy as np 

from sklearn.model_selection import train_test_split, StratifiedKFold, cross_val_score 

from sklearn.preprocessing import StandardScaler, LabelEncoder 

from sklearn.neighbors import KNeighborsClassifier 

from sklearn.metrics import accuracy_score, classification_report, confusion_matrix 

# Initialize KNN model 

knn = KNeighborsClassifier(n_neighbors=3) 

# Train the model 

knn.fit(X_train, y_train) 

cv = StratifiedKFold(n_splits=3) 

cv_scores = cross_val_score(knn, X_train, y_train, cv=cv, scoring='accuracy') 

print("Cross-Validation Accuracy Scores:", cv_scores) 

print("Mean Cross-Validation Accuracy:", cv_scores.mean()) 
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# Predict on the test set 

y_pred = knn.predict(X_test) 

# Evaluate model performance 

print("Test Set Accuracy:", accuracy_score(y_test, y_pred)) 

print("Classification Report:\n", classification_report(y_test, y_pred)) 

print("Confusion Matrix:\n", confusion_matrix(y_test, y_pred)) 

X = df.drop(columns=['retcat', 'Companycode']) 

y = df['retcat'] 

company_codes = df['Companycode'] 

X.fillna(X.mean(), inplace=True) 

scaler = StandardScaler() 

X_scaled = scaler.fit_transform(X) 

y_one_hot = pd.get_dummies(y).values 

X_sequences = [] 

y_sequences = [] 

for code in company_codes.unique(): 

    indices = df[df['Companycode'] == code].index 

    X_seq = X_scaled[indices] 

    y_seq = y_one_hot[indices] 

    X_sequences.append(X_seq) 

    y_sequences.append(y_seq) 

 

from tensorflow.keras.preprocessing.sequence import pad_sequences 

X_sequences = pad_sequences(X_sequences, dtype='float32', padding='post') 
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y_sequences = pad_sequences(y_sequences, dtype='float32', padding='post') 

y_sequences = np.array([seq[-1] for seq in y_sequences]) 

X_train, X_test, y_train, y_test = train_test_split(X_sequences, y_sequences, test_size=0.3, 

random_state=42) 

from tensorflow.keras.models import Sequential 

from tensorflow.keras.layers import Masking, LSTM, Dense 

model = Sequential([ 

    Masking(mask_value=0.0, input_shape=(X_train.shape[1], X_train.shape[2])), 

    LSTM(64, activation='relu'), 

    Dense(y_one_hot.shape[1], activation='softmax') 

]) 

model.compile(optimizer='adam', loss='categorical_crossentropy', metrics=['accuracy']) 

history = model.fit(X_train, y_train, epochs=20, batch_size=32, validation_data=(X_test, 

y_test)) 

# Evaluate on the test set 

print("\nLSTM Model Evaluation:") 

test_loss, test_accuracy = model.evaluate(X_test, y_test) 

print("Test Loss:", test_loss) 

print("Test Accuracy:", test_accuracy) 

# Predictions and metrics 

y_pred = np.argmax(model.predict(X_test), axis=1) 

y_test_labels = np.argmax(y_test, axis=1) 

 

print("Confusion Matrix:\n", confusion_matrix(y_test_labels, y_pred)) 
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print("Classification Report:\n", classification_report(y_test_labels, y_pred)) 

from tensorflow.keras.layers import Conv1D, MaxPooling1D, Flatten 

# Define the 1D CNN model 

cnn_model = Sequential([ 

    Conv1D(64, kernel_size=3, activation='relu', input_shape=(X_train.shape[1], 

X_train.shape[2])), 

    MaxPooling1D(pool_size=2), 

    Flatten(), 

    Dense(64, activation='relu'), 

    Dense(y_one_hot.shape[1], activation='softmax') 

]) 

# Compile the CNN model 

cnn_model.compile(optimizer='adam', loss='categorical_crossentropy', 

metrics=['accuracy']) 

# Train the CNN model 

cnn_history = cnn_model.fit(X_train, y_train, epochs=20, batch_size=32, 

validation_data=(X_test, y_test)) 

# Flatten the sequences for the MLP model 

X_train_flat = X_train.reshape(X_train.shape[0], -1) 

X_test_flat = X_test.reshape(X_test.shape[0], -1) 

# Define the MLP model 

mlp_model = Sequential([ 

    Dense(128, activation='relu', input_shape=(X_train_flat.shape[1],)), 

    Dense(64, activation='relu'), 
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    Dense(y_one_hot.shape[1], activation='softmax') 

]) 

# Compile the MLP model 

mlp_model.compile(optimizer='adam', loss='categorical_crossentropy', 

metrics=['accuracy']) 

# Train the MLP model 

mlp_history = mlp_model.fit(X_train_flat, y_train, epochs=20, batch_size=32, 

validation_data=(X_test_flat, y_test)) 

from tensorflow.keras.layers import GRU 

# Define the GRU model 

gru_model = Sequential([ 

    Masking(mask_value=0.0, input_shape=(X_train.shape[1], X_train.shape[2])), 

    GRU(64, activation='relu'), 

    Dense(y_one_hot.shape[1], activation='softmax') 

]) 

# Compile the GRU model 

gru_model.compile(optimizer='adam', loss='categorical_crossentropy', 

metrics=['accuracy']) 

# Train the GRU model 

gru_history = gru_model.fit(X_train, y_train, epochs=20, batch_size=32, 

validation_data=(X_test, y_test)) 

 

from sklearn.metrics import classification_report, confusion_matrix 

def evaluate_model(model, X_test, y_test, is_flattened=False): 
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    if is_flattened: 

        X_test_input = X_test.reshape(X_test.shape[0], -1) 

    else: 

        X_test_input = X_test 

    # Evaluate the model 

    test_loss, test_accuracy = model.evaluate(X_test_input, y_test) 

    print(f"Test Loss: {test_loss}") 

    print(f"Test Accuracy: {test_accuracy}") 

    # Predictions and metrics 

    y_pred = np.argmax(model.predict(X_test_input), axis=1) 

    y_test_labels = np.argmax(y_test, axis=1) 

    print("Confusion Matrix:\n", confusion_matrix(y_test_labels, y_pred)) 

    print("Classification Report:\n", classification_report(y_test_labels, y_pred)) 

# Evaluate CNN model 

print("\n1D CNN Model Evaluation:") 

evaluate_model(cnn_model, X_test, y_test) 

# Evaluate MLP model (flattened input) 

print("\nMLP Model Evaluation:") 

evaluate_model(mlp_model, X_test, y_test, is_flattened=True) 

 

# Evaluate GRU model 

print("\nGRU Model Evaluation:") 

evaluate_model(gru_model, X_test, y_test) 

pip install pandas numpy tensorflow scikit-learn 
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from google.colab import drive 

drive.mount('/content/drive') 

import pandas as pd 

import numpy as np 

from sklearn.model_selection import train_test_split, cross_val_score, StratifiedKFold 

from sklearn.preprocessing import StandardScaler, LabelEncoder 

from sklearn.metrics import accuracy_score, classification_report, confusion_matrix 

from sklearn.linear_model import LogisticRegression 

from sklearn.tree import DecisionTreeClassifier 

from sklearn.ensemble import RandomForestClassifier, GradientBoostingClassifier 

from sklearn.svm import SVC 

from tensorflow.keras.models import Sequential 

from tensorflow.keras.layers import LSTM, Dense 

from tensorflow.keras.preprocessing.sequence import TimeseriesGenerator 

import tensorflow as tf 

file_path = '/content/drive/MyDrive/Colab Notebooks/EP-ML.xlsx' 

df = pd.read_excel(file_path) 

print(df.info()) 

print(df.describe()) 

print(df.head()) 

from sklearn.model_selection import train_test_split 

from sklearn.preprocessing import StandardScaler, LabelEncoder 

 

df.fillna(df.median(), inplace=True) 
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label_enc = LabelEncoder() 

df['retcat'] = label_enc.fit_transform(df['retcat']) 

X = df.drop(columns=['retcat']) 

y = df['retcat'] 

scaler = StandardScaler() 

X = scaler.fit_transform(X) 

X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.3, random_state=42) 

from sklearn.model_selection import cross_val_predict 

def evaluate_model(model, X_train, y_train, X_test, y_test): 

    # Cross-validation 

    cv = StratifiedKFold(n_splits=5) 

    y_train_pred = cross_val_predict(model, X_train, y_train, cv=cv) 

    print("Cross-Validation Results") 

    print("Accuracy:", accuracy_score(y_train, y_train_pred)) 

    print("Classification Report:\n", classification_report(y_train, y_train_pred)) 

    print("Confusion Matrix:\n", confusion_matrix(y_train, y_train_pred)) 

    # Test set evaluation 

    model.fit(X_train, y_train) 

    y_pred = model.predict(X_test) 

    print("\nTest Set Results") 

    print("Accuracy:", accuracy_score(y_test, y_pred)) 

    print("Classification Report:\n", classification_report(y_test, y_pred)) 

    print("Confusion Matrix:\n", confusion_matrix(y_test, y_pred)) 

log_reg = LogisticRegression(max_iter=1000, random_state=42) 
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print("\nLogistic Regression:") 

evaluate_model(log_reg, X_train, y_train, X_test, y_test) 

decision_tree = DecisionTreeClassifier(random_state=42) 

print("\nDecision Tree:") 

evaluate_model(decision_tree, X_train, y_train, X_test, y_test) 

random_forest = RandomForestClassifier(random_state=42) 

print("\nRandom Forest:") 

evaluate_model(random_forest, X_train, y_train, X_test, y_test) 

gradient_boost = GradientBoostingClassifier(random_state=42) 

print("\nGradient Boosting:") 

evaluate_model(gradient_boost, X_train, y_train, X_test, y_test) 

svm_model = SVC(random_state=42) 

print("\nSupport Vector Machine:") 

evaluate_model(svm_model, X_train, y_train, X_test, y_test) 

from lightgbm import LGBMClassifier 

lgbm = LGBMClassifier(random_state=42) 

lgbm.fit(X_train, y_train) 

y_pred = lgbm.predict(X_test) 

print("LightGBM Accuracy:", accuracy_score(y_test, y_pred)) 

cm = confusion_matrix(y_test, y_pred) 

print("Confusion Matrix:") 

print(cm) 

import pandas as pd 

from sklearn.model_selection import train_test_split 
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from sklearn.preprocessing import StandardScaler 

from sklearn.impute import SimpleImputer 

from sklearn.naive_bayes import GaussianNB 

from sklearn.metrics import accuracy_score, classification_report, confusion_matrix 

nb_clf = GaussianNB() 

nb_clf.fit(X_train, y_train) 

y_pred_nb = nb_clf.predict(X_test) 

print("Naive Bayes Results:") 

print("Accuracy:", accuracy_score(y_test, y_pred_nb)) 

print("Classification Report:\n", classification_report(y_test, y_pred_nb)) 

print("Confusion Matrix:\n", confusion_matrix(y_test, y_pred_nb)) 

pip install catboost 

from catboost import CatBoostClassifier 

# CatBoost Classifier 

cat_clf = CatBoostClassifier(verbose=0, random_state=42) 

cat_clf.fit(X_train, y_train) 

y_pred_cat = cat_clf.predict(X_test) 

# Evaluation 

print("CatBoost Classifier Results:") 

print("Accuracy:", accuracy_score(y_test, y_pred_cat)) 

print("Classification Report:\n", classification_report(y_test, y_pred_cat)) 

print("Confusion Matrix:\n", confusion_matrix(y_test, y_pred_cat)) 

import tensorflow as tf 

from tensorflow.keras.models import Sequential 
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from tensorflow.keras.layers import Dense 

model = Sequential([ 

    Dense(64, input_shape=(X_train.shape[1],), activation='relu'), 

    Dense(32, activation='relu'), 

    Dense(1, activation='sigmoid') 

]) 

model.compile(optimizer='adam', loss='binary_crossentropy', metrics=['accuracy']) 

history = model.fit(X_train, y_train, validation_data=(X_test, y_test), epochs=30, 

batch_size=32) 

import pandas as pd 

import numpy as np 

from sklearn.model_selection import train_test_split, StratifiedKFold, cross_val_score 

from sklearn.preprocessing import StandardScaler, LabelEncoder 

from sklearn.neighbors import KNeighborsClassifier 

from sklearn.metrics import accuracy_score, classification_report, confusion_matrix 

# Initialize KNN model 

knn = KNeighborsClassifier(n_neighbors=3) 

# Train the model 

knn.fit(X_train, y_train) 

cv = StratifiedKFold(n_splits=3) 

cv_scores = cross_val_score(knn, X_train, y_train, cv=cv, scoring='accuracy') 

print("Cross-Validation Accuracy Scores:", cv_scores) 

print("Mean Cross-Validation Accuracy:", cv_scores.mean()) 

# Predict on the test set 
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y_pred = knn.predict(X_test) 

# Evaluate model performance 

print("Test Set Accuracy:", accuracy_score(y_test, y_pred)) 

print("Classification Report:\n", classification_report(y_test, y_pred)) 

print("Confusion Matrix:\n", confusion_matrix(y_test, y_pred)) 

X = df.drop(columns=['retcat', 'Companycode']) 

y = df['retcat'] 

company_codes = df['Companycode'] 

X.fillna(X.mean(), inplace=True) 

scaler = StandardScaler() 

X_scaled = scaler.fit_transform(X) 

y_one_hot = pd.get_dummies(y).values 

X_sequences = [] 

y_sequences = [] 

for code in company_codes.unique(): 

    indices = df[df['Companycode'] == code].index 

    X_seq = X_scaled[indices] 

    y_seq = y_one_hot[indices] 

    X_sequences.append(X_seq) 

    y_sequences.append(y_seq) 

from tensorflow.keras.preprocessing.sequence import pad_sequences 

X_sequences = pad_sequences(X_sequences, dtype='float32', padding='post') 

y_sequences = pad_sequences(y_sequences, dtype='float32', padding='post') 

y_sequences = np.array([seq[-1] for seq in y_sequences]) 
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X_train, X_test, y_train, y_test = train_test_split(X_sequences, y_sequences, test_size=0.3, 

random_state=42) 

from tensorflow.keras.models import Sequential 

from tensorflow.keras.layers import Masking, LSTM, Dense 

model = Sequential([ 

    Masking(mask_value=0.0, input_shape=(X_train.shape[1], X_train.shape[2])), 

    LSTM(64, activation='relu'), 

    Dense(y_one_hot.shape[1], activation='softmax') 

]) 

model.compile(optimizer='adam', loss='categorical_crossentropy', metrics=['accuracy']) 

history = model.fit(X_train, y_train, epochs=20, batch_size=32, validation_data=(X_test, 

y_test)) 

# Evaluate on the test set 

print("\nLSTM Model Evaluation:") 

test_loss, test_accuracy = model.evaluate(X_test, y_test) 

print("Test Loss:", test_loss) 

print("Test Accuracy:", test_accuracy) 

# Predictions and metrics 

y_pred = np.argmax(model.predict(X_test), axis=1) 

y_test_labels = np.argmax(y_test, axis=1) 

print("Confusion Matrix:\n", confusion_matrix(y_test_labels, y_pred)) 

print("Classification Report:\n", classification_report(y_test_labels, y_pred)) 

from tensorflow.keras.layers import Conv1D, MaxPooling1D, Flatten 

# Define the 1D CNN model 
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cnn_model = Sequential([ 

    Conv1D(64, kernel_size=3, activation='relu', input_shape=(X_train.shape[1], 

X_train.shape[2])), 

    MaxPooling1D(pool_size=2), 

    Flatten(), 

    Dense(64, activation='relu'), 

    Dense(y_one_hot.shape[1], activation='softmax') 

]) 

# Compile the CNN model 

cnn_model.compile(optimizer='adam', loss='categorical_crossentropy', 

metrics=['accuracy']) 

# Train the CNN model 

cnn_history = cnn_model.fit(X_train, y_train, epochs=20, batch_size=32, 

validation_data=(X_test, y_test)) 

# Flatten the sequences for the MLP model 

X_train_flat = X_train.reshape(X_train.shape[0], -1) 

X_test_flat = X_test.reshape(X_test.shape[0], -1) 

# Define the MLP model 

mlp_model = Sequential([ 

    Dense(128, activation='relu', input_shape=(X_train_flat.shape[1],)), 

    Dense(64, activation='relu'), 

    Dense(y_one_hot.shape[1], activation='softmax') 

]) 

# Compile the MLP model 
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mlp_model.compile(optimizer='adam', loss='categorical_crossentropy', 

metrics=['accuracy']) 

# Train the MLP model 

mlp_history = mlp_model.fit(X_train_flat, y_train, epochs=20, batch_size=32, 

validation_data=(X_test_flat, y_test)) 

from tensorflow.keras.layers import GRU 

# Define the GRU model 

gru_model = Sequential([ 

    Masking(mask_value=0.0, input_shape=(X_train.shape[1], X_train.shape[2])), 

    GRU(64, activation='relu'), 

    Dense(y_one_hot.shape[1], activation='softmax') 

]) 

# Compile the GRU model 

gru_model.compile(optimizer='adam', loss='categorical_crossentropy', 

metrics=['accuracy']) 

# Train the GRU model 

gru_history = gru_model.fit(X_train, y_train, epochs=20, batch_size=32, 

validation_data=(X_test, y_test)) 

from sklearn.metrics import classification_report, confusion_matrix 

def evaluate_model(model, X_test, y_test, is_flattened=False): 

    if is_flattened: 

        X_test_input = X_test.reshape(X_test.shape[0], -1) 

    else: 

        X_test_input = X_test 
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    # Evaluate the model 

    test_loss, test_accuracy = model.evaluate(X_test_input, y_test) 

    print(f"Test Loss: {test_loss}") 

    print(f"Test Accuracy: {test_accuracy}") 

    # Predictions and metrics 

    y_pred = np.argmax(model.predict(X_test_input), axis=1) 

    y_test_labels = np.argmax(y_test, axis=1) 

    print("Confusion Matrix:\n", confusion_matrix(y_test_labels, y_pred)) 

    print("Classification Report:\n", classification_report(y_test_labels, y_pred)) 

# Evaluate CNN model 

print("\n1D CNN Model Evaluation:") 

evaluate_model(cnn_model, X_test, y_test) 

# Evaluate MLP model (flattened input) 

print("\nMLP Model Evaluation:") 

evaluate_model(mlp_model, X_test, y_test, is_flattened=True) 

# Evaluate GRU model 

print("\nGRU Model Evaluation:") 

evaluate_model(gru_model, X_test, y_test) 

pip install pandas numpy tensorflow scikit-learn 

from google.colab import drive 

drive.mount('/content/drive') 

import pandas as pd 

import numpy as np 

from sklearn.model_selection import train_test_split, cross_val_score, StratifiedKFold 
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from sklearn.preprocessing import StandardScaler, LabelEncoder 

from sklearn.metrics import accuracy_score, classification_report, confusion_matrix 

from sklearn.linear_model import LogisticRegression 

from sklearn.tree import DecisionTreeClassifier 

from sklearn.ensemble import RandomForestClassifier, GradientBoostingClassifier 

from sklearn.svm import SVC 

from tensorflow.keras.models import Sequential 

from tensorflow.keras.layers import LSTM, Dense 

from tensorflow.keras.preprocessing.sequence import TimeseriesGenerator 

import tensorflow as tf 

file_path = '/content/drive/MyDrive/Colab Notebooks/CAPE-ML.xlsx' 

df = pd.read_excel(file_path) 

print(df.info()) 

print(df.describe()) 

print(df.head()) 

from sklearn.model_selection import train_test_split 

from sklearn.preprocessing import StandardScaler, LabelEncoder 

 

df.fillna(df.median(), inplace=True) 

label_enc = LabelEncoder() 

df['retcat'] = label_enc.fit_transform(df['retcat']) 

X = df.drop(columns=['retcat']) 

y = df['retcat'] 

scaler = StandardScaler() 
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X = scaler.fit_transform(X) 

X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.3, random_state=42) 

from sklearn.model_selection import cross_val_predict 

def evaluate_model(model, X_train, y_train, X_test, y_test): 

    # Cross-validation 

    cv = StratifiedKFold(n_splits=5) 

    y_train_pred = cross_val_predict(model, X_train, y_train, cv=cv) 

    print("Cross-Validation Results") 

    print("Accuracy:", accuracy_score(y_train, y_train_pred)) 

    print("Classification Report:\n", classification_report(y_train, y_train_pred)) 

    print("Confusion Matrix:\n", confusion_matrix(y_train, y_train_pred)) 

    # Test set evaluation 

    model.fit(X_train, y_train) 

    y_pred = model.predict(X_test) 

    print("\nTest Set Results") 

    print("Accuracy:", accuracy_score(y_test, y_pred)) 

    print("Classification Report:\n", classification_report(y_test, y_pred)) 

    print("Confusion Matrix:\n", confusion_matrix(y_test, y_pred)) 

log_reg = LogisticRegression(max_iter=1000, random_state=42) 

print("\nLogistic Regression:") 

evaluate_model(log_reg, X_train, y_train, X_test, y_test) 

decision_tree = DecisionTreeClassifier(random_state=42) 

print("\nDecision Tree:") 

evaluate_model(decision_tree, X_train, y_train, X_test, y_test) 
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random_forest = RandomForestClassifier(random_state=42) 

print("\nRandom Forest:") 

evaluate_model(random_forest, X_train, y_train, X_test, y_test) 

gradient_boost = GradientBoostingClassifier(random_state=42) 

print("\nGradient Boosting:") 

evaluate_model(gradient_boost, X_train, y_train, X_test, y_test) 

svm_model = SVC(random_state=42) 

print("\nSupport Vector Machine:") 

evaluate_model(svm_model, X_train, y_train, X_test, y_test) 

from lightgbm import LGBMClassifier 

lgbm = LGBMClassifier(random_state=42) 

lgbm.fit(X_train, y_train) 

y_pred = lgbm.predict(X_test) 

print("LightGBM Accuracy:", accuracy_score(y_test, y_pred)) 

cm = confusion_matrix(y_test, y_pred) 

print("Confusion Matrix:") 

print(cm) 

import pandas as pd 

from sklearn.model_selection import train_test_split 

from sklearn.preprocessing import StandardScaler 

from sklearn.impute import SimpleImputer 

from sklearn.naive_bayes import GaussianNB 

from sklearn.metrics import accuracy_score, classification_report, confusion_matrix 

nb_clf = GaussianNB() 
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nb_clf.fit(X_train, y_train) 

y_pred_nb = nb_clf.predict(X_test) 

print("Naive Bayes Results:") 

print("Accuracy:", accuracy_score(y_test, y_pred_nb)) 

print("Classification Report:\n", classification_report(y_test, y_pred_nb)) 

print("Confusion Matrix:\n", confusion_matrix(y_test, y_pred_nb)) 

pip install catboost 

from catboost import CatBoostClassifier 

# CatBoost Classifier 

cat_clf = CatBoostClassifier(verbose=0, random_state=42) 

cat_clf.fit(X_train, y_train) 

y_pred_cat = cat_clf.predict(X_test) 

# Evaluation 

print("CatBoost Classifier Results:") 

print("Accuracy:", accuracy_score(y_test, y_pred_cat)) 

print("Classification Report:\n", classification_report(y_test, y_pred_cat)) 

print("Confusion Matrix:\n", confusion_matrix(y_test, y_pred_cat)) 

 

import tensorflow as tf 

from tensorflow.keras.models import Sequential 

from tensorflow.keras.layers import Dense 

model = Sequential([ 

    Dense(64, input_shape=(X_train.shape[1],), activation='relu'), 

    Dense(32, activation='relu'), 
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    Dense(1, activation='sigmoid') 

]) 

model.compile(optimizer='adam', loss='binary_crossentropy', metrics=['accuracy']) 

history = model.fit(X_train, y_train, validation_data=(X_test, y_test), epochs=30, 

batch_size=32) 

import pandas as pd 

import numpy as np 

from sklearn.model_selection import train_test_split, StratifiedKFold, cross_val_score 

from sklearn.preprocessing import StandardScaler, LabelEncoder 

from sklearn.neighbors import KNeighborsClassifier 

from sklearn.metrics import accuracy_score, classification_report, confusion_matrix 

# Initialize KNN model 

knn = KNeighborsClassifier(n_neighbors=3) 

# Train the model 

knn.fit(X_train, y_train) 

cv = StratifiedKFold(n_splits=3) 

cv_scores = cross_val_score(knn, X_train, y_train, cv=cv, scoring='accuracy') 

print("Cross-Validation Accuracy Scores:", cv_scores) 

print("Mean Cross-Validation Accuracy:", cv_scores.mean()) 

# Predict on the test set 

y_pred = knn.predict(X_test) 

# Evaluate model performance 

print("Test Set Accuracy:", accuracy_score(y_test, y_pred)) 

print("Classification Report:\n", classification_report(y_test, y_pred)) 
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print("Confusion Matrix:\n", confusion_matrix(y_test, y_pred)) 

X = df.drop(columns=['retcat', 'Companycode']) 

y = df['retcat'] 

company_codes = df['Companycode'] 

X.fillna(X.mean(), inplace=True) 

scaler = StandardScaler() 

X_scaled = scaler.fit_transform(X) 

y_one_hot = pd.get_dummies(y).values 

X_sequences = [] 

y_sequences = [] 

for code in company_codes.unique(): 

    indices = df[df['Companycode'] == code].index 

    X_seq = X_scaled[indices] 

    y_seq = y_one_hot[indices] 

    X_sequences.append(X_seq) 

    y_sequences.append(y_seq) 

from tensorflow.keras.preprocessing.sequence import pad_sequences 

X_sequences = pad_sequences(X_sequences, dtype='float32', padding='post') 

y_sequences = pad_sequences(y_sequences, dtype='float32', padding='post') 

y_sequences = np.array([seq[-1] for seq in y_sequences]) 

X_train, X_test, y_train, y_test = train_test_split(X_sequences, y_sequences, test_size=0.3, 

random_state=42) 

from tensorflow.keras.models import Sequential 

from tensorflow.keras.layers import Masking, LSTM, Dense 
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model = Sequential([ 

    Masking(mask_value=0.0, input_shape=(X_train.shape[1], X_train.shape[2])), 

    LSTM(64, activation='relu'), 

    Dense(y_one_hot.shape[1], activation='softmax') 

]) 

model.compile(optimizer='adam', loss='categorical_crossentropy', metrics=['accuracy']) 

history = model.fit(X_train, y_train, epochs=20, batch_size=32, validation_data=(X_test, 

y_test)) 

# Evaluate on the test set 

print("\nLSTM Model Evaluation:") 

test_loss, test_accuracy = model.evaluate(X_test, y_test) 

print("Test Loss:", test_loss) 

print("Test Accuracy:", test_accuracy) 

# Predictions and metrics 

y_pred = np.argmax(model.predict(X_test), axis=1) 

y_test_labels = np.argmax(y_test, axis=1) 

print("Confusion Matrix:\n", confusion_matrix(y_test_labels, y_pred)) 

print("Classification Report:\n", classification_report(y_test_labels, y_pred)) 

from tensorflow.keras.layers import Conv1D, MaxPooling1D, Flatten 

# Define the 1D CNN model 

cnn_model = Sequential([ 

    Conv1D(64, kernel_size=3, activation='relu', input_shape=(X_train.shape[1], 

X_train.shape[2])), 

    MaxPooling1D(pool_size=2), 
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    Flatten(), 

    Dense(64, activation='relu'), 

    Dense(y_one_hot.shape[1], activation='softmax') 

]) 

# Compile the CNN model 

cnn_model.compile(optimizer='adam', loss='categorical_crossentropy', 

metrics=['accuracy']) 

# Train the CNN model 

cnn_history = cnn_model.fit(X_train, y_train, epochs=20, batch_size=32, 

validation_data=(X_test, y_test)) 

# Flatten the sequences for the MLP model 

X_train_flat = X_train.reshape(X_train.shape[0], -1) 

X_test_flat = X_test.reshape(X_test.shape[0], -1) 

# Define the MLP model 

mlp_model = Sequential([ 

    Dense(128, activation='relu', input_shape=(X_train_flat.shape[1],)), 

    Dense(64, activation='relu'), 

    Dense(y_one_hot.shape[1], activation='softmax') 

]) 

# Compile the MLP model 

mlp_model.compile(optimizer='adam', loss='categorical_crossentropy', 

metrics=['accuracy']) 

# Train the MLP model 
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mlp_history = mlp_model.fit(X_train_flat, y_train, epochs=20, batch_size=32, 

validation_data=(X_test_flat, y_test)) 

from tensorflow.keras.layers import GRU 

# Define the GRU model 

gru_model = Sequential([ 

    Masking(mask_value=0.0, input_shape=(X_train.shape[1], X_train.shape[2])), 

    GRU(64, activation='relu'), 

    Dense(y_one_hot.shape[1], activation='softmax') 

]) 

# Compile the GRU model 

gru_model.compile(optimizer='adam', loss='categorical_crossentropy', 

metrics=['accuracy']) 

# Train the GRU model 

gru_history = gru_model.fit(X_train, y_train, epochs=20, batch_size=32, 

validation_data=(X_test, y_test)) 

from sklearn.metrics import classification_report, confusion_matrix 

def evaluate_model(model, X_test, y_test, is_flattened=False): 

    if is_flattened: 

        X_test_input = X_test.reshape(X_test.shape[0], -1) 

    else: 

        X_test_input = X_test 

    # Evaluate the model 

    test_loss, test_accuracy = model.evaluate(X_test_input, y_test) 

    print(f"Test Loss: {test_loss}") 
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    print(f"Test Accuracy: {test_accuracy}") 

    # Predictions and metrics 

    y_pred = np.argmax(model.predict(X_test_input), axis=1) 

    y_test_labels = np.argmax(y_test, axis=1) 

    print("Confusion Matrix:\n", confusion_matrix(y_test_labels, y_pred)) 

    print("Classification Report:\n", classification_report(y_test_labels, y_pred)) 

# Evaluate CNN model 

print("\n1D CNN Model Evaluation:") 

evaluate_model(cnn_model, X_test, y_test) 

# Evaluate MLP model (flattened input) 

print("\nMLP Model Evaluation:") 

evaluate_model(mlp_model, X_test, y_test, is_flattened=True) 

# Evaluate GRU model 

print("\nGRU Model Evaluation:") 

evaluate_model(gru_model, X_test, y_test) 
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