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Abstract 

This study contributes to the banking literature by testing the joint impacts of profitability and 

industry environment on several types of risk (credit risk, liquidity risk, capital risk, and insolvency 

risk) in a sample of Chinese commercial banks over the period 2003 to 2015. The results show that 

a more highly developed banking sector increases the liquidity risk and credit risk of Chinese 

commercial banks but decreases their capital risk. It is further suggested that profitability may lead 

to a reduction in credit risk and insolvency risk. The findings from the current study thus have 

important policy implications in terms of improving stability in the Chinese banking industry.  
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1. Introduction 

China’s economic development has recently attracted the attention of the rest of the world. During 

the period from 2003 to 2015, China had an average annual GDP growth rate of over 9.8%, and 

the Chinese banking sector has seen sustainable and healthy development through several rounds 

of banking reforms initiated by the government since 1978. The primary purpose of these banking 

reforms was to increase competitive conditions, enhance stability, and improve the performance 

of the Chinese banking sector. State-owned commercial banks (SOCBs) dominate the industry; 

however, according to statistics from the China Banking Regulatory Commission (CBRC), the 

share of SOCB assets in terms of total banking sector assets decreased between 2003 and 2015, 

reaching a low of 39.2%.  In contrast, joint-stock commercial banks (JSCBs) and city commercial 

banks (CCBs) have kept increasing in size, and by 2015, they held 18.2% and 18.5% of total 

banking sector assets, respectively. This strongly suggests that competitive conditions in the 

Chinese banking sector have improved.  

The Chinese banking industry reduced the proportion of credit risk undertaken significantly 

between 2003 to 2009, reaching a non-performing loan ratio of 1.6%; although this ratio slightly 

increased in 2010, to 2.4%, it again dropped below 2% over the period 2011 to 2015. The Chinese 

banking industry also reduced its capital risk: CBRC statistics show that, by the end of 2015, the 

average capital adequacy ratio of Chinese banks was 13.45%, an increase of 0.27% compared to 

the previous year. In addition, the liquidity ratio of Chinese commercial banks was 48.01% by the 

end of 2015, an increase of 1.57% year-on-year. 

Research investigating competitive conditions in the Chinese banking sector  has already emerged 

(Yuan, 2006; Masood and Sergi, 2011; Fu, 2009; Park, 2013; Tan and Floros, 2013a; Tan, 2014, 

Tan, 2017), along with several studies examining the effect of competition on risk-taking 
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behaviours in the banking industry (Fu et al., 2014; Liu and Wilson, 2013; Liu et al., 2013; Liu et 

al., 2012); however, only a few studies have examined the impact of competition on risk-taking 

behaviours in the Chinese banking industry (Tan, 2013, Tan and Floros, 2014, Tan, 2014, Hu and 

Xie, 2016; Tan and Anchor, 2017a; Liu, 2017). Several rounds of banking reforms have occurred 

in China, not only with the aim of improving competitive conditions and reducing the risk-taking 

behaviours of Chinese commercial banks but also to improve the performance of the Chinese 

banking industry as a whole. Many empirical studies have thus examined the performance of 

Chinese commercial banks in light of these (Garcia-Herrero et al., 2009; Tan and Floros, 2013a; 

Tan, 2014, Fungacova et al., 2013). In particular, some research has specifically tested the impact 

of competition on the performance of the Chinese commercial banks (Tan and Anchor, 2017b; Tan 

et al., 2017; Tan, 2017). However, empirical investigations of the impact of profitability on 

different types of risk (credit risk, liquidity risk, capital risk, and insolvency risk) in the banking 

industry are also relatively scarce. 

Banks with higher levels of profitability generally have more complete monitoring and 

management mechanisms (Tan and Floros, 2014). This helps reduce the volume of non-performing 

loans and thus leads to a reduction in the level of credit risk. The Basel Committee on Bank 

Supervision (2000) argued that  

1) Banks must emplace systems for monitoring the condition of individual credits, including 

determining the adequacy of provisions and reserves; and 

2) Banks must emplace systems for monitoring the overall composition and quality of their credit 

portfolios.  
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Thus, profitability may be expected to have a significant and negative impact on credit risk. It is 

expected that banks with higher levels of profitability will retain a larger number of funds to 

replenish their capital based on the idea that large amounts of capital improve bank stability. 

This is in line with Osbourn et al. (2017), who suggested that banks with higher levels of 

profitability have more incentives to limit risk-taking by holding higher levels of capital.  This is 

further supported by Demsetz et al. (1996) and Hellmann et al. (2000), who argued that the large 

interest margins derived from market power or established relationships can reduce the level of 

risk undertaken by banks at the expense of liability holders, leading to a further reduction in the 

level of capital risk. Thus, profitability is predicted to have a significant and negative impact on 

capital risk. Higher levels of capital in banks with higher levels of profitability enable them to fully 

engage in a variety of short-term and long-term loan transactions, and this leads to a reduction in 

the level of bank liquidity, leading to a higher level of liquidity risk. 

Loans are still the primary income source in the Chinese banking industry, and although the 

position come with a level of risk, banks with higher profitability are expected to have a higher 

level of ability to absorb the negative shocks derived from loan business. Thus, banks with higher 

profitability are likely to increase the volume of loan businesses engaged in within the economy. 

Tan and Anchor (2017a) argue that an increase in the volume of loan business will increase both 

the short-term credit allocation and long-term credit allocation, which in turn will decrease 

liquidity levels and increase bank liquidity risk. Thus, it is expected that profitability will have a 

significant and positive impact on liquidity risk. 

Finally, banks with higher levels of profitability have a higher ability to meet their obligations 

when these come due. Traditionally, banking literature uses the Z-score to measure insolvency risk 

(Tan and Anchor, 2016), which is calculated as follows:  
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1) Calculate the return on assets plus capitalization;  

2) Calculate the standard deviation of return on assets;  

3) Divide 1) by 2).  

A higher Z-score indicates lower levels of insolvency risk. Profitability is thus predicted to have a 

significant and negative impact on insolvency risk. 

This work aims to investigate the joint impacts of profitability and industry environment on 

stability in the Chinese banking industry. This study thus contributes to the empirical banking 

literature in several ways: the current study is the first piece of research to examine the impact of 

profitability on different types of risk (credit risk, liquidity risk, capital risk, and insolvency risk) 

in the Chinese banking industry; the current study also fills a gap in the empirical literature by 

explicitly investigating the impacts of relevant industry-specific variables on different types of risk 

of Chinese commercial banks. Overall, this paper contributes to the banking literature by 

specifically examining the impacts of banking sector development and stock market development 

on different types of risk in the Chinese banking industry.  

A higher level of banking sector development indicates a more highly developed demand for 

banking services (Fang et al., 2019). Fang et al. (2019) thus used banking sector development as 

an industry-specific variable to test for impact on bank profitability in China; they found that the 

effect was significant and positive. They thus argued that a more highly developed banking sector 

in China would increase demand for non-interest generating businesses. Tan and Floros (2012) 

further claimed that such an increase in demand for services would attract more competitors to the 

market, causing a lower level of competition in interest-generating businesses as more effort and 

time were invested in non-interest generating businesses. In such circumstances, Chinese 



6 

 

commercial banks are likely to be more selective in terms of credit granted to different companies, 

and this enhanced and more careful selection is predicted to reduce the volume of non-performing 

loans and further reduce the credit risk of Chinese commercial banks.  However, higher credit 

provision by the banking sector could arise due to an increase in supply of credit by Chinese banks 

rather than demand from businesses. Under this scenario, the banks might not conduct proper due 

diligence when extending credit due to the existence of a buyer market where supply exceeds 

demand; thus, the relationship between banking sector development and the level of credit risk 

could also be positive. 

Consequently, there can be no a priori expectations regarding the impact of banking sector 

development on credit risk. A large demand for banking services, including traditional loan 

business, should induce Chinese commercial banks to engage in larger volumes of long-term and 

short-term loan business. This will result in a reduction in bank liquidity and further lead to an 

increase in the level of liquidity risk. Large volumes of other types of businesses engaged in by 

the Chinese commercial banks are more likely to increase bank profitability significantly, and 

Chinese commercial banks will retain a certain proportion of these profits to replenish their capital 

levels. It is thus expected that higher banking sector development should reduce the capital risk of 

Chinese commercial banks. Large profits made by Chinese commercial banks, derived from large 

volumes and variety of businesses engaged in, will further lead to an increase in banks’ ability to 

absorb different external risks and meet their relevant obligations. Thus, it is expected that a more 

highly developed banking sector will lead to a reduction in the insolvency risk of Chinese 

commercial banks.  
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A more highly developed stock market removes a large amount of loan business from commercial 

banks (Tan, 2019). Tan (2019) thus used stock market development as a control variable to 

investigate its impact on bank profitability. The results showed that a more highly developed stock 

market leads to a decrease in the average level of bank profitability. Tan (2019) argued that, in a 

more developed stock market, investors are more likely to invest money in the stock market rather 

than saving it in the bank. At a company level, companies are also more likely to raise funds from 

the stock market rather than getting bank loans. As loans are one of the leading businesses engaged 

in by Chinese commercial banks, this has a significant impact on the income of Chinese 

commercial banks. Thus, to increase the volume of loan business, Chinese commercial banks may 

reduce their requirements for granting credit to certain companies, and in some cases, even 

companies with relatively low credit ratings will be able to get bank loans. This leads to an increase 

in the volume of non-performing loans and further leads to an increase in the level of credit risk.  

It is therefore expected that stock market development has a significant and positive impact on 

credit risk (see Figure 1). 

As discussed earlier, because of stronger competition from a more highly developed stock market, 

Chinese commercial banks are likely to engage in a lower volume of long-term and short-term 

loan business, further leading to an increase in liquidity levels and a reduction in liquidity risk.  

Chinese commercial banks will also need to use capital to write-off non-performing loans derived 

from the more developed stock market; it is thus expected that the impact of stock market 

development on capital risk will be significant and positive. Finally, large volumes of non-

performing loans mean that Chinese commercial banks will have lower volumes of interest income; 

this increases their difficulty in terms of meeting their obligations. Thus, it is expected that a more 
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highly developed stock market will lead to an increase in the level of insolvency risk for Chinese 

commercial banks.  

<<Figure 1--- about here>> 

The preliminary findings of the current study show that Chinese commercial banks with higher 

levels of profitability have lower credit risk and insolvency risk. Furthermore, the results suggest 

that a more developed banking market increases both credit risk and liquidity risk for Chinese 

banks, while decreasing their capital risk.  

This paper is structured as follows: Section 2 provides an institutional background for the Chinese 

banking industry. Section 3 reviews the empirical theory and literature on risk-taking behaviours 

by Chinese commercial banks. Section 4 presents the methodology and data used in the paper. 

Sections 5 and 6 discuss and explain the results, including the application of numerous robustness 

checks. Finally, a conclusion and summary are provided in section 7.  

2. Institutional background 

China’s banking system has undergone several rounds of reforms, the purpose of which was to 

improve banking stability and to increase competitive conditions, as well as to improve the 

competitive power and performance of Chinese commercial banks overall. To enhance the stability 

of the Chinese banking industry, the China Banking Regulatory Commission (CBRC) was 

established in 2003. This commission is mainly responsible for supervising commercial bank 

operations; formulating rules and regulations; authorising the establishment of, changes to, 

termination of , and business scope of banking institutions; and conducting both on-site 

examination and off-site surveillance of bank operations (Tan and Floros, 2018).  



9 

 

In addition to establishing the CBRC, the Chinese government reduced the risk for Chinese 

commercial banks by writing off non-performing loans of SOCBs using four asset management 

companies. There were two instances of non-performing loan write offs, in 2004 and again in 2005, 

and the use of asset management companies significantly reduced the number of non-performing 

loans with SOCBs in China (Tan and Anchor, 2017a).  

The second purpose of Chinese banking reforms was to increase competitive conditions in the 

Chinese banking industry. The Chinese government along with the banking regulatory authority 

increased competition in the Chinese banking industry by gradually releasing the restrictions on 

foreign banks, which had previously prevented these institutions from engaging in banking 

activities in China. beginning in 2001, foreign banks were allowed to provide foreign currency 

services to both Chinese and foreign enterprises and individuals all over the country; however, 

they were only allowed to offer local currency business to foreign enterprises and overseas 

individuals in specific cities or areas in China. Later, this restriction was gradually eased, and the 

number of cities and areas in which foreign banks are allowed to conduct local currency business 

increased on a year-by-year basis. Foreign banks were finally also allowed to provide local 

currency business to domestic Chinese enterprises as well as to Chinese individuals. By the end of 

2006, foreign banks were treated in the same manner as the domestic Chinese commercial banks, 

and this equal treatment significantly improved the competitive conditions in the Chinese banking 

industry (Tan, 2016). 

The banking reforms in China aimed to increase the competitive power and performance of 

Chinese commercial banks. To further increase the competitive strength of Chinese commercial 

banks, the Chinese government also injected capital into its SOCBs and JSCBs. In 2003, capital 
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to the sum of  US$ 42.5 billion was injected into the Bank of China and China Construction Bank, 

and in 2004, US$ 15 billion in capital was injected into the Industrial and Commercial Bank of 

China and 2.5 billion RMB was similarly injected into the Bank of Communication. In 2005 and 

2006, capital of 30 billion RMB was injected into the China Everbright Bank, and, finally, the 

Agricultural Bank of China received a capital injection of 130 billion RMB in 2008. These capital 

injections were intended to significantly improve the competitive power of Chinese commercial 

banks (Tan, 2016).  

As part of the drive to improve the performance of Chinese commercial banks, the banks started 

attempting to attract foreign strategic investors. By the end of 2003, five Chinese commercial 

banks had successfully attracted seven foreign strategic investors . In 2004, HSBC purchased a 

19.9% share of the Bank of Communication, which was the most significant foreign bank purchase 

of domestic bank shares at that time, and only 0.1% below the maximum shareholding percentage 

by foreign strategic investors allowed by the CBRC. Between 2004 and 2005, the number of 

foreign strategic investors kept increasing, until there were around 20 foreign strategic investors 

in 14 Chinese commercial banks. This number further increased to 33 foreign strategic investors 

purchasing shares from 25 domestic commercial banks by the end of 2007, and by the end of 2011, 

the total number of foreign investors was 57, with the number of domestic commercial banks 

involved being 36 (Tan, 2016). 

The available banking data includes information for 100 Chinese commercial banks (5 SOCBs, 12 

JSCBs, and 83 CCBs) for the period 2003 to 2015. As not all selected banks have available 

information for all years, this paper has opted for an unbalanced panel dataset in order to protect 

the degrees of freedom. With regard to data sources, data was collected from Bankscope and the 
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CBRC annual reports, as well as the World Bank database. Table 1 describes the variables 

examined in this study and their measurement, while Table 2 shows the summary statistics of the 

variables. These statistics show that the liquidity risk undertaken by Chinese commercial banks is 

smaller than the credit risk and capital risk.  These higher levels of credit risk taken by Chinese 

commercial banks can be attributed to the fact that, during 2003 to 2006, there were large volumes 

of non-performing loans in many SOCBs, especially in the Agricultural Bank of China, while the 

large difference in capital risk can be attributed to the opening of a single joint-stock commercial 

bank, the China Bohai Bank, in 2006, which had a total regulatory capital ratio of over 60%. 

In terms of other bank-specific variables, the results indicate that Chinese banks have large 

differences in terms of the degree of diversification of activities engaged in, while the difference 

in the profitability among Chinese banks is relatively small. Differences in bank size occur as 

SOCBs are bigger than JSCBs, while CCBs are even smaller. The results further show that there 

is stronger volatility concerning stock market development than banking sector development and 

macroeconomic environment. The stronger volatility of stock market development can be mainly 

attributed to the segregation reform initiated by the Chinese government in 2005, which led to a 

substantial number of companies being listed on the stock exchange.  By the end of 2007, there 

were 1,550 listed companies on the Shanghai and Hong Kong stock exchanges, to a value of 32.71 

billion RMB, accounting for 132.6% of GDP that year, while prior to 2005, stock market 

development was only in its very early stages. 

This led to investigation of differences in bank size, bank profitability, and bank diversification 

across different ownership types of Chinese commercial banks on an annual basis over the 

examined period, the results of which are shown in Figure 2. SOCBs were the largest bank 

ownership type in China over the examined period, followed by JSCBs; CCBs were the smallest. 
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However, JSCBs demonstrated the lowest profitability over the examined period, while the 

difference in bank profitability between SOCBs and CCBs was quite small. This can be mainly 

attributed to the fact that SOCBs and CCBs are supported by central and local government, while 

the joint-ownership characteristic of JSCBs means they face a higher level of competition, and it 

is more difficult for them to increase income and profitability. Finally, SOCBs were the most 

diversified banking group compared to the other types; while CCBs were more diversified than 

JSCBs over the period 2003 to 2008, for the rest of the examined period, JSCBs exceeded CCBs 

in diversity1.  

<<Table 1--about here>> 

<<Table 2---about here>> 

<<Figure 2---about here>> 

3. Literature Review 

 The competition-fragility hypothesis argues that banks can withstand shocks and decrease risk-

taking behaviour in less competitive environments as these allow banks to earn higher profits 

through monopoly rents (Allen and Gale, 2004; Boyd and De Nicole, 2005). The competition-

stability view, however, suggests that in a less competitive banking market, banks charge higher 

interest rates, which increase the probability of defaults on loan repayments.  

                                                           
1 There some scepticism about these figures, and many analysts have accused Chinese authorities of under-reporting 
bank risk as a way to artificially support confidence in Chinese banks. This data reported by CBRC was thus cross 
checked with data collected from Bankscope. The information from Bankscope is sourced by the Bureau Van Dijk 
from a combination of annual reports, information providers, and regulatory sources, and more than 200 validation 
controls are applied to the data. The data is checked on an entity by entity basis and reviewed regularly. The data used 
in the current paper is thus not only from CBRC, but also from Bankscope and the World Bank database, as this use 
of different data sources helps guarantee the accuracy of the data. 
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A few research studies have investigated the impact of competition on risk-taking behaviours in 

the Chinese banking industry: Tan (2013) investigated the impact of competition on risk in the 

Chinese banking industry over the period 2003 to 2009. Competition was measured by two 

indicators, the Panzar-Rosse H statistic and  the Lerner index, while both  insolvency risk and 

credit risk were considered, as reflected by the Z-score and the ratio of loan loss provision to total 

loans, respectively. The impact was examined under the Generalized Method of Moments 

estimator, and the results indicate no robust impact of competition on risk in the Chinese banking 

industry.  

Using a seemingly unrelated regression analysis, Tan and Floros (2014) investigated the inter-

relationships between risk, competition, and profitability for a sample of Chinese commercial 

banks over the period 2003 to 2009. The Lerner index and profitability measure for the competitive 

condition was measured by return on assets (ROA) and return on equity (ROE). Four risk 

indicators were used: Z-score, loan loss provision to total loans ratio, the volatility of ROA, and 

the volatility of ROE. These different risk indicators mainly reflect credit risk and insolvency risk.  

The results did not show any robust impact of competition on risk-taking behaviours among 

Chinese banks; further, there was no clear and significant impact from profitability on risk in the 

Chinese banking industry. 

Using three different competition indicators, the Panzar-Rosse H statistic, Lerner index, and the 

three-bank concentration ratio, Tan (2014) investigated the competitive conditions in the Chinese 

banking industry using a sample of Chinese commercial banks during the period 2003 to 2011. 

This investigation further tested the impact of competition on the risk-taking behaviours of Chinese 

commercial banks, with risk measured and cross-checked using three different indicators: the ratio 

of loan-loss provision to total loans, Z-score, and stability inefficiency. The results showed that a 
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higher level of competition in the Chinese banking industry leads to a higher volume of loan loss 

provision among Chinese commercial banks.  

Using three competition indicators, the concentration ratio, Herfindahl-Hirschman index, and 

Boone indicator, and one insolvency risk indicator, the Z-score, Hu and Xie (2016) investigated 

the impact of competition on risk for a sample of 14 listed Chinese commercial banks for the period 

2004 to 2014 under a structural regression model. Their results indicated that there was a 

significant and negative impact from competition on risk in the Chinese banking industry.  

Liu (2017) tested the impact of competition on risk for a sample of 16 listed banks from the fourth 

quarter of 2005 to the second quarter of 2016. Two risk indicators were considered in the study, 

the Z-score and the proportion of weighted risk assets to total assets, while the competitive 

conditions in the Chinese banking industry were measured using the bank concentration ratio.  A 

fixed-effect estimation was used as the selected econometric technique, and the findings suggested 

that a higher level of competition leads to an increase in the proportion of risk assets to total assets 

and also an increase in the bank’s likelihood of bankruptcy, reducing the overall operating stability 

of the bank. 

Rather than using the traditional Lerner index, Tan and Anchor (2017a) used an efficiency-

adjusted Lerner index to measure the competitive conditions in the Chinese banking industry for 

the period 2003 to 2013. The authors then investigated the impact of competition on different types 

of risk (credit risk, liquidity risk, capital risk, and insolvency risk) by applying the Generalized 

Method of Moments (GMM) system estimator. The results showed that a higher level of 

competition leads to higher credit risk, higher liquidity risk, and higher capital risk, but lower 

insolvency risk.  



15 

 

Overall, although there are a few pieces of research examining the impact of competition on 

different types of risk in the Chinese banking industry, there has been no empirical study explicitly 

testing the effects of profitability and industry environment on different types of risk among 

Chinese commercial banks. The current study thus fills a gap from this perspective, though the 

results generated from this paper are consistent with the findings of others once cross-checked by 

a number of different robustness tests.  

4. Methodology and data 

4.1 Estimation of different types of risk in the Chinese banking industry 

This paper investigates different kinds of risk-taking behaviour in the Chinese banking industry 

including credit risk, liquidity risk, and capital risk, as well as insolvency risk. In terms of measures 

examined, the ratio of non-performing loans to total loans is used to measure the credit risk, and a 

higher figure for this ratio indicates higher credit risk (Fiordelisi et al., 2011; Beck et al., 2013; 

Broll et al., 2018). The ratio of liquid assets to total assets is used to measure the liquidity risk; the 

higher this ratio, the lower the bank's liquidity risk (Brissimis et al., 2008; Goddard et al., 2009). 

The total regulatory capital ratio is used to measure the capital risk, and higher total regulatory 

capital ratios indicate that banks have lower capital risk (Kleff and Weber, 2008; Francis and 

Osborne, 2012). The final type of risk-taking behaviour examined is insolvency risk, which is 

measured using the Z-score2(Konara et al., 2019; Iannotta et al., 2007). 

                                                           

2 Z-score is calculated as
)(

/

ROA

AEROA
Z





 

where ROA is the bank's Return on Assets, E/A is the ratio of equity 

over total assets, and )(ROA is the standard deviation of Return on Assets. 



16 

 

4.2. Estimation of the impacts of profitability and industry environment on different types 

of risk 

The following equation was used to test the joint impacts of profitability and industry environment 

on different types of risk in the Chinese banking industry under the fixed-effects model with robust 

standard errors clustered by bank estimations:  

𝑅𝐼𝑆𝐾𝑖𝑡 = 𝑎 + +𝑏𝑐𝑜𝑚𝑝𝑒𝑡𝑖𝑡𝑖𝑜𝑛𝑖𝑡 + 𝑐𝑠𝑖𝑧𝑒𝑖𝑡 + 𝑑𝑑𝑖𝑣𝑒𝑟𝑠𝑒𝑖𝑡 + 𝑒𝑝𝑟𝑜𝑓𝑖𝑡𝑖𝑡 + 𝑓𝐵𝑆𝐷𝑖 + 𝑔𝑆𝑀𝐷𝑖 +ℎ𝑖𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛𝑖 + 𝑖𝐺𝐷𝑃𝐺𝑖 + 𝑣𝑖 + 𝑣𝑖 + ɛ𝑖𝑡                                                                   (1)               

where subscripts i and j represent specific banks operating in a particular year; RISK is different 

risk conditions in the Chinese banking industry, that is credit risk, liquidity risk, capital risk, and 

insolvency risk; and competition is the level of competition in the Chinese banking industry based 

on the Lerner index3. Three bank-specific variables are controlled for: bank size (size) (natural 

logarithm of total assets), bank diversification (diverse) (the ratio of non-interest income to gross 

revenue, and profitability (profit) (Return on Assets (ROA). The study also considers two industry-

specific variables, banking sector development or BSD (the ratio of domestic credit offered to the 

private sector by banks to GDP) and stock market development or SMD (the ratio of the market 

capitalisation of listed companies to GDP4). Finally, # two macroeconomic variables are included, 

which are inflation (annual inflation rate) and yearly GDP growth rate (GDPG). Of the other terms, 𝑣𝑖 represents bank fixed-effects, 𝑣𝑖 is the year fixed-effects, and ɛ𝑖𝑡 represents the error-term. 

                                                           
3 Please see appendix for the estimation of Lerner index.  
4 Larger ratios indicate that either there is an increase in the value of existing firms listed in the stock market or there 
is an increase in the number of firms listed in the stock market. Both of these scenarios will encourage investors to 
invest money in the stock market and companies will raise funds from the stock market rather than getting bank loans. 
Therefore, a more highly developed stock market will reduce demand for banking services.  
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All of the controlled-for bank-specific, industry-specific, and macroeconomic variables have been 

identified as having a possible influence on the risk conditions of Chinese commercial banks. 

However, there was no clear expectation concerning the impact of bank size on bank risk. Large 

banks can achieve economies of scale and scope, and the resulting cost reduction is helpful in 

terms of improving bank stability (Berger, 1995). However, due to feeling “too big to fail”, large 

banks may take on higher levels of risk with expectations of higher returns (O’Hara and Shaw, 

1990). There was also no clear expectation regarding the impact of diversification on bank risk. 

On the one hand, diversification puts a bank's eggs in different baskets, which should significantly 

reduce bank risk; however, empirical studies show that in the US and European banking sectors, 

diversification has a significant and positive impact on bank risk (Laeven and Levine, 2007; 

Lepetit et al., 2008). The competition-fragility hypothesis argues that banks can withstand shocks 

and decrease risk-taking behaviour in a less competitive environment, banks can earn higher 

profitability through monopoly rents (Allen and Gale, 2004), while the competition-stability 

hypothesis argues that banks charge higher interest rates in a less competitive banking environment, 

so that the probability of default on loan repayments increases and bank stability falls (Boyd and 

De Nicolo, 2005); there were thus no a priori expectations concerning the impact of competition 

on bank risk.  

Finally, in terms of macroeconomic environment, the impact of inflation on bank risk was expected 

to be significant and negative. Inflation affects the financial system and the real economy adversely, 

and higher levels of inflation distort decision making, exacerbating information asymmetry and 

making price levels more volatile (Bush et al., 2014). Jimenez et al. (2013) noted that a higher 

level of GDP growth increases bank risk, yet Delis and Kouretas (2011) argued that risky asset 
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holding increases with growth of GDP. There was thus no a priori expectation regarding the impact 

of GDP growth on bank risk5.   

5. Empirical results 

5.1. Risk conditions in the Chinese banking industry 

Figures 3a, 3b, 3c, and 3d illustrate the risk conditions of Chinese banks for the period 2003 to 

2015. Figure 3a shows that between 2003 and 2008, the credit risk of SOCBs was substantially 

higher than that of JSCBs and CCBs. However, after 2008, the different ownership types of 

Chinese commercial banks display few differences with regard to credit risk, though the credit 

risk of CCBs was higher than that of JSCBs between 2005 and 2010. Figure 3b shows that, in 

general, the ratio of liquid assets to total assets for SOCBs was lower than that of JSCBs and 

CCBs. In other words, the SOCBs had the highest liquidity risk. However, liquidity was the 

highest in CCBs for the period 2005 to 2008. Figure 3c shows the insolvency risk of different 

bank ownership types over the examined period, suggesting that SOCBs had the lowest 

insolvency risk; this is mainly attributed to government support and these institutions being 

considered "too big to fail". In general, the capital level of CCBs increased in many of the years 

within the period examined, although CCBs showed a slight decrease in other years. 

<<Figures 3a-3d---about here>> 

5.2. The impacts of profitability and industry environment on risk in the Chinese banking 

industry 

                                                           
5 Only the controlled variables are discussed in this section, as the impacts of profitability and industry environment 
on bank risk were discussed in the introduction.  
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Before the impacts of profitability and industry environment on the risk-taking behaviours of 

Chinese commercial banks were investigated, the correlation between independent variables was 

checked to see whether there were any multicollinearity issues among the variables. The results of 

this are shown in Table 3, which suggests that the correlation between the variables is not very 

large. The highest correlations are found between banking sector development and annual GDP 

growth rate and stock market development and annual GDP growth rate, at 0.69. It is not until a 

correlation reaches or exceeds 0.8 that a multi-collinearity problem is suspected, as suggested by 

Kennedy (2008), and thus, in this case, the variables do not suffer from a multicollinearity problem. 

<<Table 3---about here>> 

The results concerning the impacts of profitability and industry environment on risk-taking 

behaviours by Chinese commercial banks under a fixed-effects model with robust standard errors 

clustered by bank estimations are reported in Table 4. The results show that higher levels of 

competition in the Chinese banking industry lead to higher levels of credit risk and insolvency risk. 

This finding is in line with the competition-fragility hypothesis. In terms of the impact of 

competition on the liquidity risk and capital risk of Chinese commercial banks, the findings suggest 

that higher levels of competition in the Chinese banking industry lead to higher levels of both types 

of risk. This finding is in line with Tan and Anchor (2017a). The significant and positive impact 

of competition on liquidity risk can be explained by the fact that higher levels of competition 

induce bank managers to make full use of liquid assets to engage in multiple different types of 

businesses to obtain higher profits, and the resulting reduction in the level of liquid assets leads to 

an increase in the level of liquidity risk for Chinese commercial banks. The significant and positive 

impact of competition on capital risk is mainly attributed to the fact that a higher level of 

competition in the Chinese banking industry leads to a larger volume of non-performing loans, as 
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indicated by the significant and positive impact of competition on credit risk. The Chinese 

commercial banks then use the capital to write-off these non-performing loans, which precedes a 

decline in bank capital and further leads to an increase in the level of capital risk.  

With regard to the impacts of bank-specific variables on different types of risk taken by Chinese 

commercial banks, the results indicate that large Chinese commercial banks have higher liquidity 

risk, as reflected by the significant and negative sign of bank size influence. This is in contrast 

with the findings of Deng et al. (2013), who examined a sample of bank holding companies, while 

in agreement with the findings of Singh and Sharma (2016), who looked at the Indian banking 

industry. In the context of the Chinese banking industry, larger Chinese commercial banks 

commonly engage in larger volumes of long-term loan businesses, which results in a reduction in 

bank liquidity and thus increases the level of liquid risk.  

The evidence further suggests that Chinese commercial banks with more diversified businesses 

have higher levels of credit risk. These results are in contrast with the findings of Afzal and Mirza 

(2012), who found no clear evidence for the impact of bank diversification on credit risk in the 

Pakistani banking industry. These results can be explained by the fact that Chinese commercial 

banks with a more diversified businesses need to allocate resources to a broader range of activities, 

and thus pay less attention to monitoring their loan businesses, leading to an increase in the volume 

of non-performing loans and a further increase in the level of credit risk. 

The main contribution of the current study is to test the impact of profitability on different types 

of risk in the Chinese banking industry. As reflected in the table, Chinese commercial banks with 

higher levels of profitability have lower credit risk and insolvency risk, while the impacts on 

liquidity risk and capital risk are insignificant. This result contradicts the findings of Tan and 

Floros (2014), which can be mainly attributed to the fact that different econometric techniques 
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were used in these studies, with the former using a fixed-effects model with robust standard errors 

clustered by bank estimations and the latter using a seemingly unrelated regression. The results of 

the current study can be explained by the fact that higher levels of profitability indicate that the 

Chinese commercial banks are managed very well and have complete monitoring and management 

mechanisms in place. These enhanced monitoring systems are helpful in terms of detecting non-

performing loans prior to crisis. The resulting reduction in the volume of non-performing loans 

leads to a decrease in the level of credit risk and a reduction in insolvency risk.  

In terms of the impacts of industry-specific variables on different types of risk in the Chinese 

banking industry, banking sector development has a significant and positive impact on the level of 

liquidity risk for Chinese commercial banks, suggesting that a more highly developed banking 

sector in China leads to an increase in the level of liquidity risk among Chinese commercial banks. 

As argued by Tan and Floros (2012), a higher level of banking sector development indicates that 

there is a higher demand for banking services. The resultant increase in the demand for short-term 

and long-term loans from banks further reduces the amount of cash or liquid assets held by those 

banks and leads to a reduction in the level of liquidity and an increase in the level of liquidity risk. 

A more developed banking sector thus leads to a rise in the level of credit risk, as economic sectors 

rely heavily on the banking sector to obtain credit, and different types of enterprises come with 

different types of risk; thus, if there is an expansion of credit allocated to all types of companies, 

the risk level will increase following credit allocation those with lower credit ratings. It is also 

suggested that a more highly developed banking sector reduces capital risk among Chinese 

commercial banks, in line with the expectations discussed in the Introduction.  

Finally, the results indicate that a higher level of inflation in China leads to a reduction in the level 

of credit risk among Chinese commercial banks. This result is in contrast with the findings of 
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Gunsel (2012) for the Cyprus banking industry, while being in line with the findings of Zribi and 

Boujelbene (2011) for the Tunisian banking industry. This result can be further explained by the 

fact that a higher level of inflation indicates an excessive circulation of currency in the economy. 

To control the volume of currency circulated in the market, banks may reduce the volume of loans 

made and become more selective in granting credit to various companies. This may lead to a 

reduction in the number of non-performing loans and thence to a reduction in the level of credit 

risk.  

It is further suggested by the findings that inflation has a significant and negative impact on 

liquidity risk for Chinese commercial banks, in that a higher level of inflation reduces the liquidity 

risk. This agrees with the findings of Moussa (2015) from the Tunisian banking industry. The 

result can be further attributed to the fact that, as discussed earlier, higher levels of inflation reduce 

the volume of credit granted by banks, causing larger numbers of deposits to be retained in the 

bank. This excess holding of cash increases the level of liquidity and further leads to a reduction 

in liquidity risk.  

A higher level of inflation is helpful to reducing the capital risk of Chinese commercial banks, as 

reflected by the significant and positive sign of the related variable. In other words, a higher level 

of inflation is associated with higher levels of capital buffers among banks. This finding indicates 

that inflation-induced economic uncertainty stimulates banks to ration credit (Bohachova, 2008). 

Finally, the results in the table show that a higher level of inflation leads to higher insolvency risk 

across the Chinese banking industry. This result is in line with the findings of Jabra et al. (2017) 

from the European banking industry. Higher inflation induces banks to attract deposits and reduces 

the volume of loans granted.  This increase in the volume of deposits increases the bank’s interest 

expenses, while the reduction in the volume of loans decreases interest income; this growing 
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mismatch between expenses and incomes will further lead to an increase in the possibility that the 

banks will be unable to meet their obligations when they become due, leading to an increase in the 

level of insolvency risk.   

<<Table 4---about here>> 

To check the robustness of the results, several alternative tests were performed. Thus, as well as 

using the Lerner index as  a competition indicator, this study also used the Herfindahl-Hirschman 

index as a measurement of bank competition. Furthermore, the robustness of the results was cross-

checked by using different indicators for credit risk and liquidity risk. As well as measuring the 

credit risk as the ratio of non-performing loans to total loans, the study employed the ratio of loan 

loss provisions to total loans as an alternate measurement of credit risk, and instead of using the 

ratio of liquid assets to total assets as the only indicator of liquidity risk, the current study also 

assessed the level of liquidity risk by examining the ratio of deposits to total assets. The results, 

using the Herfindahl-Hirschman index as the competition indicator are reported in Table 5, and 

the results using the alternate credit risk and liquidity risk indicators are reported in Table 6. 

Overall, as reflected by these two tables in comparison to the original estimation in Table 4, the 

following findings were confirmed:  

1) higher levels of competition in the Chinese banking industry lead to higher levels of credit risk, 

liquidity risk, capital risk, and insolvency risk;  

2) Chinese commercial banks of larger size in terms of assets have a higher levels of liquidity risk; 

3) Chinese commercial banks with more diversified businesses have a higher level of credit risk; 

4) the profitability of Chinese commercial banks is significantly and negative related to the levels 

of credit risk and insolvency risk;  
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5) there is a significant and positive impact from banking sector development on liquidity risk and 

credit risk, though this has a negative impact on capital risk;  

6) inflation is significantly and negatively related to credit risk, liquidity risk, and capital risk, but 

positively related to insolvency risk.  

<<Table 5---about here>> 

<<Table 6---about here>> 

6. Additional Robustness Checks 

In addition to the robustness checks noted above, many additional robustness tests were 

implemented to cross-check the accuracy of the results. Several different econometric techniques 

were applied to examine the impacts of profitability and industry environment on the risk-taking 

behaviours of Chinese commercial banks. These were the generalized method of moments system 

estimator, following Tan and Anchor (2017a) and the three-stage least square estimator following 

Tan and Floros (2013b). In addition to these alternative econometric techniques, an alternative 

indicator was also used to measure insolvency risk.  While the study used the Z-score as the main 

indicator of insolvency risk, some researchers argue that the inherent stability of a bank is not 

necessarily reflected by the Z-score, and that the deviation from the bank’s current stability and its 

maximum stability should be considered in order to more accurately measure the level of 

insolvency risk (Tabak et al., 2012). Thus, stability inefficiency was also examined as an 

alternative insolvency risk indicator and the results compared with the findings derived from the 

Z-score. Finally, alternative profitability indicators were also employed. After using ROA as a 

profitability indicator, the study cross-checked the robustness of the results by also using Return 
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on Equity (ROE) and Net Interest Margin (NIM), which are widely used in the banking literature 

to measure bank profitability.6  

7. Conclusion  

The current study contributes to the banking literature, and particularly that segment focused on  

China, by investigating the impacts of profitability and industry environment on different types of 

risk in the Chinese banking industry for the period 2003 to 2015. This study is the first investigating 

the impacts of banking sector development and stock market development on different types of 

risk in the Chinese banking industry.  

The findings of the current paper suggest that higher levels of competition in the Chinese banking 

industry lead to higher levels of credit risk, liquidity risk, capital risk, and insolvency risk among 

Chinese commercial banks. This finding is in line with the competition-fragility hypothesis found 

within extant empirical banking literature. Further, it is suggested that Chinese commercial banks 

with higher levels of profitability experience lower credit risk and insolvency risk, while large 

Chinese commercial banks have a higher level of liquidity risk. Chinese commercial banks with 

more diversified businesses are also found to have higher volumes of non-performing loans. Not 

only were bank-specific variables found to have a significant influence on the risk-taking 

behaviours of Chinese commercial banks but also the more developed banking sector was found 

to increase liquidity and credit risks while decreasing capital risk among Chinese commercial 

banks. Finally, the results suggest that Chinese commercial banks have a lower level of credit risk, 

                                                           
6 The results from all of the additional robustness checks are quantitatively similar to those from the original tests. 
This supports the assertion that the findings from the original estimations are accurate. The results of these additional 
tests are thus not reported, to prevent repetition; however, they are available upon request from the corresponding 
author. 
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liquidity risk, and capital risk during periods of high inflation, while, in contrast, insolvency risk 

is high during such periods.   

The findings from this work have important implications for the Chinese government and banking 

regulatory authorities: 

1) In order to enhance banking stability in China, relevant measures should be taken by the Chinese 

government or banking regulatory authority to reduce the level of competition; 

 2) Large Chinese commercial banks should be encouraged to decrease their volumes of loans 

granted to long-term projects. This will increase their liquidity levels, further reducing the level of 

liquidity risk;  

3) Business diversification should be considered more carefully, as most banks will benefit from 

economies of scope. However, this can lead to a higher level of credit risk;  

4) Both bank operations and cost management should be further improved, as the former is strongly 

positively related to bank revenue, while the cost reductions derived from the latter can increase 

bank profitability and further enhance bank stability. 

Future studies might usefully investigate this issue in the context of the banking sector of other 

Asian or European countries to test whether the findings reported in this paper are generalisable to 

alternative institutional settings. 
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Appendix.  Measurement of bank competition in China 

In recent years, several research articles have used different methods to investigate competitive 

conditions in the banking industry, including the k-bank concentration ratio, Herfindahl-

Hirschman index, Panzar-Rosse H statistic, Lerner index, and Boone indicator, as indicated in the 

literature review.  

Although some researchers have used the Panzar-Rosse H statistic to investigate competition in 

the banking sector, this measure suffers from two major drawbacks. Leuvensteijn et al. (2011) 

argued that the H statistic is based on a static model, which means that no predictions based on the 

H-statistic are possible. Furthermore, Claessens and Laeven (2004) argued that, because of market 

entries and exits, it cannot fulfil the requirement of overall market equilibrium, which further limits 

the interpretation of such analyses.  The Boone indicator similarly suffers from two disadvantages. 

Tabak et al. (2012) argued that the Boone indicator assumes, possibly incorrectly, that banks pass 

part of their efficiency gains on to consumers. This indicator suffers from idiosyncratic variation 

known as uncertainty. 

The current study uses the Lerner index to measure competition in the Chinese banking industry 

for two main reasons:  

1) The Lerner index provides the market power of each bank in a specific year and matches this 

with its determinants, which are the bank-level variables for each year; 

2) The Lerner index can estimate the competitive conditions (market power) for all three different 

ownership types of Chinese banks. 

Other research articles have also used this indicator to measure competition in the banking sector, 

however (Khan et al., 2017; Hryckiewicz and Kozlowski, 2018). The Lerner index is defined as 



28 

 

the difference between a bank's price and the marginal cost, divided by the price. The index value 

thus ranges from a maximum of 1 to a minimum of zero, with higher numbers indicating greater 

market power and hence less competition. The Lerner index represents the extent to which a 

particular bank has the market power to set its prices above its marginal costs. The average price 

of bank production (proxied by total assets), calculated as the ratio of total revenue to total assets, 

measures the price. This measurement follows Fernandez de Guevara et al. (2005) and Carbo et al. 

(2009). A translog cost function with three outputs and two input prices can thus measure the 

marginal cost. This cost function has the form       
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where C represents the total cost of a bank; Y represents four outputs, which are whole loans, total 

deposits, non-interest income, and securities; and W stands for two input prices, W1 being the 

price of funds as measured by the ratio of interest expenses to total deposits, and W2 representing 

the price of capital as measured by the ratio of non-interest expenses to fixed assets. These two 

input prices are considered as non-interest expenses also include labour costs (Hasan and Marton, 

2003). Thus, the price of capital must consider the factors relating to the price of physical capital 

as well as the price of human capital. Linear homogeneity is ensured by normalising both the 

dependent variable and W1 with respect to the other input price, W2.  The marginal cost of loans 

can thus be obtained by taking the first derivative of the dependent variable in equation (A.1) as 

follows: 
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Figure 1. The relationship between credit risk and stock market development  
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Figure 2 Bank size, bank profitability, bank diversification across different bank ownership types over the period 

                 Figure 2a. Bank size                                                                              Figure 2b. Bank profitability  

 

 
                Figure 2c. Bank diversification 
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Figure 3 Risk conditions in the Chinese banking industry: 2003-2015  

Figure 3a Credit risk in the Chinese banking industry                         Figure 3b Liquidity risk in the Chinese banking industry                 

            

Figure 3c Insolvency risk in the Chinese banking industry                  Figure 3d Capital risk in the Chinese banking industry 
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Table 1 Description of the variables used in the study 

Variables Indicator Definition  Data source 

Risk Credit risk  The ratio of non-

performing loans to total 

loans 

Bankscope 

Liquidity risk The ratio of liquid assets to 

total assets 

Bankscope 

Capital risk  Total regulatory capital 

ratio  

Bankscope 

Insolvency risk  Z-score  Bankscope 

    

Bank-specific variables    

Bank size Size  Natural logarithm of total 

assets 

Bankscope 

Bank diversification Diverse The ratio of non-interest 

income to gross revenue 

Bankscope 

Bank profitability ROA Return on Assets Bankscope 

Industry-specific variables    

Banking sector development BSD The ratio of domestic 

credits to the private sector 

by banks to GDP 

World Bank 

Stock market development SMD The ratio of the market 

capitalization of listed 

companies to GDP 

CBRC and World 

Bank 

Competition  Lerner index See appendix Bankscope 

Macroeconomic variables    

Inflation INF Annual inflation rate World Bank 

GDP growth GDPG The annual GDP growth 

rate 

World Bank 
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Table 2 Descriptive statistics of the variables used in the current study 

Variables Observations Mean S.D Min Max 

Credit risk 1088 2.78 4.48 0 13.86 

Liquidity risk 1018 0.27 0.11 0.02 0.67 

Capital risk  1010 11.91 4.7 0.62 24.04 

Insolvency risk 1010 0.33 0.21 0.025 0.789 

Bank-specific 

variables 

 

Bank profitability 1118 0.009 0.007 -0.04 0.106 

Bank size 1092 4.9 0.992 0.71 8.51 

Bank 
diversification 

1000 13.98 13.31 -12.94 79.4 

Industry-specific 

variables  

 

Banking sector 
development 

1300 123.41 14.38 102.004 153.2 

Stock market 
development 

1300 71.2 43.49 31.9 184.1 

Bank competition 
(Lerner index) 

1018 0.22 5.1 0.04 0.38 

Bank competition 
(Herfindahl-
Hirschman index) 

1300 0.022 0.01 0.017 0.038 

Macroeconomics 

variables 

 

Inflation 1300 2.86 1.92 -0.77 5.86 

GDP growth rate 1300 10.19 1.87 7.7 14.2 

Notes: all the variables in the above table are in the format of percentage, while to calculate the percentage, all the 

variables involved in the calculation are measured by million RMB. Inflation and GDP growth rates are the statistics 

directly from World Bank.  
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Table 3Correlation matrix 

 Bank 
competition 

Bank size Bank 
diversification 

Bank 
profitability 

Banking 
sector 
development 

Stock 
market 
development 

Annual 
inflation 
rate 

The annual 
GDP 
growth rate 

Bank 
competition 

1        

Bank size 0.17 1       

Bank 
diversification 

-0.22 0.04 1      

Bank 
profitability 

0.29 0.06 -0.01 1     

Banking 
sector 
development 

0.21 0.28 -0.002 0.33 1    

Stock market 
development 

0.06 
 

-0.15 -0.06 0.03 -0.3 1   

Annual 
inflation rate 

0.07 0.01 -0.007 0.09 -0.13 0.16 1  

Annual GDP 
growth rate 

-0.1 -0.26 -0.02 -0.18 -0.69 0.69 0.09 1 
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Table 4 The impacts of profitability and competition on bank risk (fixed-effects estimation)- robust standard errors clustered 

by banks 

 

 Dependent variable= 
credit risk 

Dependent variable= 
liquidity risk 

Dependent variables= 
capital risk 

Dependent variable= 
insolvency risk 

Independent variables Coefficient T-stat Coefficient T-stat Coefficient T-stat Coefficient T-stat 

competition variables     

competition (Lerner 
index) 

-2.21** -2.28 1.01** 2.45 3.73* 1.93 5.13*** 6.68 

Other controlled 
variables 

    

Bank size 0.07 0.86 -0.05*** -3.97 0.19 0.65 0.31 0.17 

Bank diversification 0.04** 2.36 0.06 0.51 0.43 0.33 0.79 0.38 

Bank profitability -13.41*** -4.51 0.24 0.33 0.55 0.54 0.90** 2.87 

Banking sector 
development 

2.66** 2.48 -0.21*** -8.78 0.88** 2.88 0.44 0.48 

Stock market 
development 

0.01 0.09 0.06 0.12 0.51 0.13 0.15 1.12 

inflation -0.36** -2.34 0.02** 2.62 0.18*** 3.83 -0.89*** -4.87 

GDP growth rate 0.23 1.17 0.19 0.32 0.77 0.12 0.15 0.51 

Constant 0.05*** 13.24 0.06*** 9.73 0.01*** 10.41 0.24*** 6.32 

Observations 1100 1018 1011 1010 

R-Squared (Within) 0.168 0.173 0.198 0.212 

Probability>F 13.55*** 14.61*** 13.99*** 15.13*** 
Note: *, ** and *** denote significance at 10%, 5% and 1% levels, respectively. 

 

 

 

 



44 

 

Table 5 The impacts of profitability and competition on bank risk (fixed-effects estimation with Herfindahl-Hirschman index 

as competition indicator)- - robust standard errors clustered by banks 

 Dependent variable= 
credit risk 

Dependent variable= 
liquidity risk 

Dependent variables= 
capital risk 

Dependent variable= 
insolvency risk 

Independent variables Coefficient T-stat Coefficient T-stat Coefficient T-stat Coefficient T-stat 

competition variables     

competition (Herfindahl-
Hirschman index) 

-2.15*** -6.73 1.14*** 10.51 4.46** 2.79 5.39*** 7.82 

Other controlled 
variables 

    

Bank size 0.09 0.88 -0.08*** -4.13 0.16 0.81 0.38 0.18 

Bank diversification 0.23*** 7.71 0.10 0.24 0.38 0.24 0.75 0.42 

Bank profitability -11.07** -2.36 0.28 0.51 0.53 0.49 0.86*** 3.73 

Banking sector 
development 

2.83*** 9.17 -0.44*** -9.88 0.39* 1.97 0.55 0.51 

Stock market 
development 

0.06 0.04 0.01 0.32 0.75 0.09 0.18 1.19 

inflation -0.55*** -5.82 0.032*** 8.37 0.18*** 3.92 -0.94*** -5.43 

GDP growth rate 0.53 0.43 0.26 0.05 0.84 0.19 0.19 0.49 

Constant 0.27*** 10.88 0.10*** 7.17 0.06*** 8.55 0.21*** 6.53 

Observations 1100 1018 1011 1010 

R-Squared (Within) 0.165 0.173 0.181 0.195 

Probability>F 13.58*** 13.51*** 14.14*** 13.99*** 
Note: *, ** and *** denote significance at 10%, 5% and 1% levels, respectively. 
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Table 6 The impacts of profitability on competition on bank risk (fixed-effects estimations with credit risk measured by loan 

loss provisions to total loans and liquidity measured by deposit to total assets) - robust standard errors clustered by banks 

 

 Dependent variable= 
credit risk 

Dependent variable= 
liquidity risk 

Dependent variables= 
capital risk 

Dependent variable= 
insolvency risk 

Independent variables Coefficient T-stat Coefficient T-stat Coefficient T-stat Coefficient T-stat 

competition variables     

competition (Lerner 
index) 

-2.19*** -7.54 1.21*** 11.15 5.19*** 3.87 6.16*** 6.75 

Other controlled 
variables 

    

Bank size 0.06 0.62 -0.14*** -4.22 0.35 0.66 0.97 0.29 

Bank diversification 0.28*** 8.73 0.18 0.24 0.44 0.46 0.21 0.77 

Bank profitability -10.13** -2.38 0.31 0.75 0.50 0.59 0.94*** 3.92 

Banking sector 
development 

2.81*** 8.97 -0.41*** -10.17 0.33** 2.83 0.34 0.49 

Stock market 
development 

0.06 0.07 0.06 0.34 0.18 0.34 0.64 0.46 

inflation -0.51*** -6.32 0.09*** 9.71 0.93*** 4.32 -0.81*** -5.84 

GDP growth rate 0.55 0.48 0.47 0.08 0.84 0.58 0.47 0.38 

Constant 0.29*** 11.24 0.21*** 8.54 0.16*** 9.12 0.63*** 8.42 

Observations 1100 1018 1011 1010 

R-Squared (Within) 0.171 0.218 0.234 0.317 

Probability>F 14.48*** 15.59*** 16.86*** 15.95*** 
Note: *, ** and *** denote significance at 10%, 5% and 1% levels, respectively. 

 

 

 


