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ABSTRACT 

 

The main goal of this study was to investigate the factors related to credit risk 

in China’s commercial banks and Thai commercial banks using secondary data 

covering 25 commercial banks over 2007 to 2014. This study uses non-performing 

loans ratio (NPL_TL) and risk-weighted assets/ total assets (RWA_TA) as proxy for 

credit risk, which is the dependent variable with four macro-economic (GDP growth 

rate, lending interest rate, official exchange rate, inflation rate), and eight bank-

specific (age of banks, bank size, return on assets, return on equity, net interest 

margin, efficiency ratio, capital adequacy ratio and dummy variable of pre and post 

credit risk crisis) independent variables. Compare with macroeconomic, Bank-

specific factor can be better used to explain the credit risk in those commercial banks.  

From the T-test analysis shown that there are difference in credit risk between 

China’s commercial banks listed in Shanghai Stock Exchange (SSE) and Shenzhen 

Stock Exchange (SZSE) and Thai commercial banks listed in Stock Exchange of 

Thailand (SET). This study use fixed effects and random effects model run the 

regression. From the results of Chinese commercial banks listed in SSE and SZSE 

showed that GDP growth rate, lending interest rate, inflation rate, return on equity, net 

interest margin, capital adequacy ratio and dummy variable of pre and post credit risk 
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crisis have significant relationship with RWA_TA; only GDP growth rate, inflation 

rate and capital adequacy ratio were insignificant to NPL_TL. From the results of 

Thai commercial banks listed in SET showed that only return on equity was 

significantly related to RWA_TA; inflation rate, age of banks, bank size and capital 

adequacy ratio have significant relationship with NPL_TL. 

Keywords: Credit Risk, Macroeconomic, Bank-specific, Fixed Effects model, 

Random Effects model 
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Chapter 1 
 

Introduction 
 
 

1.1 Background of the Research 
 

The financial system plays a crucial role in the country’s economic development. 

A well-developed, efficient and stable financial system will support a sustainable 

economic development. 

The banking sector is an important part in financial system. A commercial bank is 

a financial institution that provides services such as accepting deposits, making business 

loans, and offering basic investment products. They are open to the public and serve 

individuals, institutions and businesses. 

Banks want to earn as much money as possible but at the low risk possible. A 

good bank management is necessary for all types of banks. The two of major objectives 

of bank management are to increase its return to the owners and mitigate risk. However, 

commercial banks are in the risk business, and risk is one of the significant elements to 

hinder the maximum profit. To understand what risk they are facing, then develop a good 

management to reduce the risk is not only a defensive mechanism, but also an offensive 

weapon for commercial banks (Kithinji, 2010). 

 In the process of providing financial services, financial institutions suppose 

various kinds of risks. It can be broken into seven generic types: systematic risk (market 

risk), interest rate risk, liquidity risk, operational risk, foreign exchange risk, policy risk 

and credit risk (Santomero, 1997; Kithinji, 2010). 
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In this research, it will mainly investigate about the factors related to credit risk of 

Chinese banking sector and Thailand banking sector. Credit risk is the risk that a 

borrower will default on any type of the debt by failing to make required payments or 

even not on time. Credit risk is the potential loss due to the nonperformance of a financial 

contract, or financial aspects of nonperformance in any contract. It leads to bad loan 

problem in banking sector.  

1.2 Statement of the Problem 

The financial system plays a vital role in the countries’ economic development, 

and commercial banks as financial institution, is an irreplaceable part in financial system. 

In the past few years, due to the high-speed economic growth and loose monetary policy, 

banking sector have maintained the rapid expansion in both China and Thailand. From 

financial crisis we know that if a bank’s assets value is lower than its liabilities value is 

the most significant point that leads bank failure or even bankruptcy.  The reason often 

related to the decrease the asset’s value is the increase in credit risk due to the non-

performance loans (Apergis & Payne, 2013). After Asian financial crisis, great attention 

has been given to the non-performing loans of financial institutions.  

Chinese economic had a great develop in its economic transition from planned 

economy to market economy; however, a large volume of non-performing loans has been 

produced during this period. Chinese NPLs is mainly the result of extensive policy 

lending, low efficiency of large commercial banks, weak corporate governance and poor 

operation skills of the banks, and the business cycles. In 2003, the government of China 

recapitalized the banks and set up the China Banking Regulatory Commission (CBRC) as 
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the country’s independent banking regulator. It is responsible for the national banking 

financial institutions and their business activity regulation. (Huang, 2006). 

The financial crisis of 1997 has greatly affected the performance of Thailand 

banking industry. During this period, a mount of non-performing loans was produced. As 

a result, there are the initiatives to implement Financial Sector Master Plan (FSMP) as a 

medium-term development plan for financial institution under the supervision of Bank of 

Thailand. This plan prompted the Thailand banking sector increase its financial sector 

efficiency. (Menkhoff & Suwanaporn, 2006) 

Basel Committee on Banking Supervision was written a document in 1988, which 

recommends certain standards and regulations for banks (Basel Committee on Banking 

Supervision, 2014). It was called Basel I, the Basel II came out with a revised Capital 

Framework in 2004 to replace the 1988 Accord. Most recently, the committee has 

published the Basel III. The changes aimed at rewarding and encouraging continued 

improvements in risk measurement and control. Those document mainly recommend that 

banks should hold a minimum capital to risk-weighted assets of 8%. Risk weighted assets 

is another main indicator for credit risk of commercial banks.  

In the last 15 years, from the table showed that banking sector of China and 

Thailand had done a great job in aspects of asset quality and credit risk control. 
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Table 1 Bank Nonperforming Loans to Total Gross Loans (%) 
 

Year Country 
China Thailand 

1999 28.5 38.6 
2000 22.4 17.7 
2001 29.8 11.5 
2002 26.0 16.5 
2003 20.4 13.5 
2004 13.2 11.9 
2005 8.6 9.1 
2006 7.1 8.1 
2007 6.2 7.9 
2008 2.4 5.7 
2009 1.6 5.3 
2010 1.1 3.9 
2011 1.0 2.9 
2012 1.0 2.4 
2013 1.0 2.3 

Source: World Bank  
 

1.3 The current structure of Chinese banking sector and Thai 

banking sector 

1.3.1 the current structure of Chinese banking system 

After the founding of the People’s Republic of China in 1949, Chinese banking 

system has experienced several reforms. (Wu, Chen & Shiu, 2007) At end of the year 

2013, Chinese banking system has formed by central Bank, banking regulators, self-

discipline organizations and other banking financial institutions as the main body of the 

banking system.  

1.3.1.1 People’s Bank of China (PBOC) 

The People’s Bank of China was established on December 1, 1948. In September 

1983, the State Council decided to have the PBOC function as a central bank. With the 
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improvement of the socialist market economic system, PBOC as central bank play an 

important role in Chinese macroeconomic management, it is responsible for formulating 

and implementing of monetary policy; preventing and defusing financial crisis in order to 

maintain financial stability and provide financial services. 

1.3.1.2 China Banking Regulatory Commission (CBRC) 

The government of China recapitalized the banks and set up the CBRC as the 

country’s independent banking regulator in 2003. It is an agency of People’s Republic of 

China (PRC) authorized by the State Council to regulate the banking sector of the PRC 

except the territories of Hong Kong and Macau, both of which are special administrative 

regions. It is responsible for the national banking financial institutions and their business 

activity regulation.  

1.3.1.3 China Banking Association (CBA) 

The china banking association is a national non-profit community group, which 

registered with the Ministry of Civil Affairs.  

1.3.1.4 Chinese banking institutions 

Until 2013, Chinese banking financial institutions had 3,949 banking institutions in 

totally. They are policy banks & China Development Bank, large commercial banks, 

joint-stock commercial banks, city commercial banks, urban credit cooperatives, small-

and medium-sized rural financial institutions, postal savings bank, banking asset 

management companies, foreign banks and non-bank financial institutions under the 

CBRC's jurisdiction 
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    1.3.1.4.1 Policy Banks & China Development Bank 

Policy Banks that initiated and funded by the government, are financial institutions for 

financing and credit activities in order to implement and cooperate the specific economic 

policies and intentions together with the government. There are two Policy Banks: 

• China Exim Bank – CEB 

• Agricultural Development Bank of China – ADBC 

China Development Bank (CDB) traditionally was responsible for raising funds for 

large infrastructure projects, but over few years, the CDB has begun to diversity its 

portfolio of investment as part of its transition into a commercial bank (Michael, 2012). 

    1.3.1.4.2 Commercial Banks consist of larger commercial banks, joint-stock 

commercial banks, city commercial banks, rural commercial banks and foreign banks.  

Major Commercial Banks separated as large commercial banks and joint-stock 

commercial banks. 

Small-and Medium sized Commercial Banks separated as joint-stock commercial 

banks and city commercial banks. 
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Table 2 Types and Name of Financial Institutions 
 

Type of financial institution Name of financial institution 

Large Commercial banks 

1) Industrial and Commercial Bank of China  

2) China Construction Bank Corporation  

3) Bank of China  

4) Bank of Communication  

5) Agriculture Bank of China  

Joint-stock Commercial banks 

1) China CITIC Bank  

2) China Merchants Bank  

3) China Everbright Bank  

4) Hua Xia Bank  

5) Shanghai Pudong Development Bank  

6) China Minsheng Banking  

7) Shenzhen Development Bank. In 2012, the 

SDB was merged with Ping An Bank 

8) Guangdong Development Bank  

9) China Industrial Bank  

10) Evergrowing Bank  

11) China Zheshag Bank  

12) Bohai Bank  

 
Source: China Banking Regulatory Commission, 2014 
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1.3.1.4.3 Banking Asset Management Companies are China Huarong Asset 

Management Co., Ltd., China Great Wall Asset Management Corporation, China Orient 

Asset Management Corporation, and China Cinda Asset Management Co., Ltd.  

1.3.1.4.4 Non-bank Financial Institutions under the CBRC's jurisdiction cover trust 

companies, finance companies of corporate groups, financial leasing companies, auto 

financing companies, money brokerage firms, consumer finance companies.  

1.3.1.4.5 Small – and Medium Sized Rural Financial Institutions contain rural 

cooperative financial institutions and new-type rural financial institutions.  

Rural Cooperative Financial Institutions are comprised of rural credit cooperatives, 

rural cooperative banks, and rural commercial banks. 

New-type Rural Financial Institutions including village or township banks, lending 

companies, rural mutual cooperatives. 

Table 3 Number of Banking Institutions (as end of 2013) 
 

Institutions/Items Numbers of institutions 
Large commercial banks 5 
Policy banks & the CDB 3 
Joint-stock commercial banks 12 
City commercial banks 145 
Rural credit cooperatives 1,803 
Rural commercial banks 468 
Rural cooperative banks 122 
Finance companies of corporate groups 176 
Trust companies 68 
Financial leasing companies 23 
Auto financing companies 17 
Money brokerage firms 5 
Consumer finance companies 4 
Banking asset management companies 4 
Foreign financial institutions 42 
Other institutions 1,052 
Banking institutions in total 3,949 
Source: Chinese Banking Regulatory Commission, 2014 
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1.3.2 Overview of Thailand’s financial institutions 

The 1997 financial crisis started with a heavy devaluation of the Thai Baht. After 

few months, it spread cross the whole country, so that all the financial institutions had to 

be recapitalized. Thailand has got a lot of experiences to improve the financial system. 

Since that time, the government and private sector players worked together to instituted 

comprehensive reforms to return the financial sector to a sustainable development path. 

In the result, the Financial Sector Master Plan (FSPM) as a medium-term development 

plan for financial institutions was implemented under the supervision of Bank of 

Thailand. (Menkhoff & Suwanaporn, 2006) 

FSMP focus on three visions: 

Vision 1: increase financial sector efficiency  

Vision 2: broaden general access to financial services  

Vision 3: improve consumer protection and transparency 

  

The Financial Sector Master Plan Phase one 

The phase one of Financial Sector Master Plan was implemented in 2004-2008 

with objective to make the existed financial institutions become efficiency and flexibility 

in their structure and role. Three pillars were run through the fist phase: 

1) Better access to financial services, emphasizing grassroots financial services; 

2) Enhanced consumer protection, the focus being on the deposit insurance system; 

3) Increased efficiency in the financial sector through a rationalized structure and 

role of financial institutions as well as an overhaul of the regulatory framework. 
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During this period, Thai and foreign banks have to follow one-presence policy, 

two types of licenses are available for domestic deposit-taking institutions, the 

commercial banks license and the retail bank license, which means some financial 

companies need to merge to their parent companies or other financial companies in order 

to transform to commercial banks or just return back their license to the central bank. At 

the same time, foreign financial institutions got the subsidiary license. 

 

The Financial Sector Master Plan phase two 

The main mission of the phase two was to improve the efficiency of the financial 

institutions in order to be more efficiency, competitiveness, and resiliency in their 

intermediation role. It has implemented over the period 2010 to 2014.  

Three pillars run through the phase two of the Financial Sector Master Plan (BOT, 2009; 

Herberholz, Sawangngoenyuang, & Subhanij, 2010): 

1) Reduce operating costs to improve an efficiency management in financial 

institutions, especially the cost of non-performing assets incurred since 1997; 

2) Enhance competition and promote financial access to encourage financial 

institutions to become larger, expand the scope of business, subsidiaries to open 

additional offices, and considering new entry and by supporting the role of 

specialized financial institutions; 

3) Strengthening the institutional infrastructure to truly implement the mission of the 

Financial Sector Master Plan, especially the risk management of financial 

institutions. 
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According to the national account, the current Thailand’s banking sector 

including three types of financial institution as of yearend 2013, they are: 

1.3.2.1 The Bank of Thailand (BOT) 

The Bank of Thailand (BOT) was first set up as the Thai National Banking 

Bureau. The Bank of Thailand begun its operations on 10 December 1942 and it started 

as a function central bank of Thailand, mainly responsible for maintaining monetary 

stability, financial institutions system stability and payment systems stability. (BOT’s 

financial reports, 2013) 

1.3.2.2 Depositary Corporations, such as commercial banks, Special Financial 

Institutions (SFIs), Financial Companies, Credit fanciers, Saving Corporative and credit 

unions, and money market mutual funds. 

1.3.2.3 Non-depository corporations, such as mutual funds, insurance companies, 

provident funds, credit companies, and foreign exchange companies. 

Table 4 Financial institutions under the BOT’s Supervision 
 

Name of financial institutions Number of institutions 
1. Commercial banks registered in Thailand 

• Thai commercial banks (14) 
• Retail banks (1) 
• Subsidiaries of foreign bank (2) 

17 

2. Foreign bank branches  12 
3. Finance companies  2 
4. Credit foncier companies  3 
5. Foreign Bank Representatives  45 
6. Assets Management Companies (AMC) 35 
7. Specialized Financial Institutions  8 
8. Credit Card Company  10 
9. Personal Loan Company  28 

Source: Bank of Thailand, 2014 
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1.4  Scope of the study 

Credit risks are contributed to bank performance, and asset quality, capital 

adequacy ratio as well (Li & Xiao, 2012). In order to improve the profitability of 

commercial banks and achieve better monitoring of the banking sector, all the 

commercial banks are encouraged to list on stock exchanges for better supervision system 

and building a more competitive environment in the banking sector.  

The scope of this study focused on banking sector, especially for Chinese 

commercial banks listed in Shanghai Stock Exchange (SSE) and Shenzhen Stock 

Exchange (SZSE), and Thai commercial banks listed in Stock Exchange of Thailand 

(SET) cover the period from 2007 to 2014.  

By the end of year 2014, there are 16 Chinese commercial banks listed on stock 

exchanges in either Shanghai stock Exchange or Shenzhen Stock Exchange. They are 

including five large commercial banks and eight Joint–stock commercial banks and three 

city commercial banks (Chinese Banking Regulatory Commission, 2014). As the data 

limited, this study will be excluded Bank of Beijing and Bank of Nanjing. 

There are totally 11 Thai commercial banks listed in the Stock Exchange of 

Thailand as year-end of 2014. (Bank of Thailand, 2014) 

!
!
!
!
!
!
!
!
!
!
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Table 5 List of Chinese Commercial Banks listed in SSE and SZSE 
 

Institution name 
 

Year of 
established 

Year of 
listed 

on SSE 

Year of 
listed on 

SZSE 

Abbreviation 
of the Bank 

1. Bank of Communication Ltd 1908 2007  BOCM 
2. Bank of China Ltd 1912 2006  BOC 
3. Agriculture Bank of China Ltd 1951 2010  ABC 
4. China Construction Bank Co., Ltd 1954 2007  CCB 
5. Industrial and Commercial Bank of    China Ltd 1984 2006  ICBC 
6. China CITIC Bank Co., Ltd 1987 2007  CITIC 
7. China Merchants Bank Co., Ltd 1987 2002  CMB 
8. Ping An Bank Co., Ltd 1987  1991 PAB 
9. China Industrial Bank Co., Ltd 1988 2007  CIB 
10. China Everbright Bank Company Ltd 1992 2010  CEB 
11. Hua Xia Bank Co., Ltd 1992 2003  HXB 
12. Shanghai Pudong Development Bank Co.,Ltd 1992 1999  SPDB 
13. China Minsheng Banking Corp., Ltd 1996 2000  CMBC 
14. Bank of Beijing Co., Ltd 1996 2007  BOB 
15. Bank of Nanjing Co., Ltd 1996 2007  NJCB 
16. Bank of Ningbo Co., Ltd 1997  2007 NBCB 

 

 
Table 6 List of Thai Commercial Banks listed in SET 

 

 
!
!
!
!
!
!
!
!

Institution name 
 

Year of 
established 

Year of listed 
on SET Abbreviation 

of the Bank 

1. Siam Commercial Banks Public Company Ltd 1904 1976 SCB 
2. Bangkok Bank Public Company Ltd 1944 1975 BBL 
3. Bank of Ayudhya Public Company Ltd 1945 1977 BAY 
4. Kasikornbank Public Company Ltd 1945 1976 KBANK 
5. TMB Bank Public Company Ltd 1957 1983 TMB 
6. Krung Thai Bank Public Company Ltd 1966 1989 KTB 
7. Tisco Bank Public Company Ltd 1969 2009 TISCO 
8. Kiatnakin Bank Public Company Ltd 1971 1988 KKP 
9. CIMB Thai Bank Public Company Ltd 1998 1978 CIMBT 
10. Thanachart Bank Public Company Ltd 2002 1975 TCAP 
11. Land and House Bank Public Company Ltd 2005 2011 LHBANK 
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1.5  Classify the banks by total assets 

The large, small and medium size of banks will classify by their total assets over 

period of 2011-2013. It shows that Industrial and Commercial Bank of China LTD, China 

Construction Bank Corporation LTD, Bank of China LTD, Bank of Communication LTD 

and Agriculture Bank of China LTD are important player in Chinese banking industry 

based on year on year percentage change of its total assets (see table 7); and Bangkok 

Bank PCL, Krung Thai Bank PCL, the Saim Commercial Bank PCL, and KasikornBank 

PCL are maintain their significant position in Thai banking industry based on year on 

year percentage change of its total assets (see table 8). 

Table 7 Year on Year Percentage Change of Total Assets of Chinese Commercial Banks 
 

Abbreviation 
of the Bank 

Size of 
Bank 

Yearly/2013 (31/12/2013) Yearly/2012(31/12/2012) Yearly/2011(31/12/2011) 

RMB/Millions % 
Change RMB/Millions % 

Change RMB/Millions % 
Change 

BOCM Large 5,960,937 13.04 5,273,379 14.36 4,611,177 16.69 
BOC Large 13,874,299 9.41 12,680,615 7.19 11,829,789 13.10 
ABC Large 14,562,102 9.95 13,244,342 13.42 11,677,577 12.96 
CCB Large 15,363,210 9.95 13,972,828 13.77 12,281,834 13.61 
ICBC Large 18,917,752 7.84 17,542,217 13.34 15,476,868 15.00 
CITIC Medium 3,641,193 23.02 2,959,939 7.02 2,765,881 32.89 
CMB Medium 4,016,399 17.85 3,408,099 21.94 2,794,971 16.34 
PAB Medium 1,891,741 17.75 1,606,537 27.69 1,258,177 72.92 
CIB Medium 3,677,435 13.12 3,250,975 34.96 2,408,798 30.23 
CEB Medium 2,415,086 5.96 2,279,295 31.50 1,733,346 16.81 
HXB Medium 1,672,447 12.33 1,488,860 19.67 1,244,141 19.60 
SPDB Medium 3,680,125 16.99 3,145,707 17.17 2,684,694 22.51 
CMBC Medium 3,215,527 0.39 3,203,184 44.15 2,222,082 22.14 
NBCB Small 467,772 25.51 372,697 43.07 260,497 -1.05 

     Source: 2011-2013 Annual report of each commercial bank, % change by author calculates. 
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Table 8 Year on Year Percentage Change of Total Assets of Thai Commercial Banks 
 

Abbreviation 
of the Bank 

Size of 
Bank 

Yearly/2013 (31/12/2013) Yearly/2012(31/12/2012) Yearly/2011(31/12/2011) 

THB/Millions % 
Change THB/Millions % 

Change THB/Millions % 
Change 

SCB Large 2,534,206 11.64 2,270,067 22.81 1,848,378 25.16 
BBL Large 2,596,507 7.26 2,420,740 14.90 2,106,912 8.06 
BAY Medium 1,179,606 10.04 1,071,965 13.10 947,797 8.96 
KBANK Large 2,290,045 10.23 2,077,442 20.58 1,722,940 11.40 
TMB Medium 765,732 6.81 716,925 -0.97 723,963 22.87 
KTB Large 2,514,771 11.45 2,256,490 14.65 1,968,188 11.67 
TISCO Small 353,406 23.60 285,932 29.55 220,718 28.77 
KKP Small 249,109 6.91 233,013 23.07 189,327 33.42 
CIMBT Small 279,662 38.18 202,392 19.63 169,180 20.43 
TCAP Medium 1,050,914 2.36 1,026,679 14.33 897,962 1.72 
LHBANK Small 149,099 21.84 122,369 50.72 81,190 30.30 

     Source: 2011-2013 Annual report of each commercial bank, % change by author calculates 
 
 
 

1.6  Significance of the Study  

This study contributes to the existing literature on determinant of credit risk in 

banking sector of two countries (China and Thailand) through the following ways. 

 First, there are many studies have done on determinant of credit risk in different 

countries’ commercial banks. However, there is not really have researches apply use both 

internal and external financial ratios to investigate the credit risk in Chinese commercial 

banks and Thai commercial banks, especially for Chinese commercial banks listed in 

SSE and SZSE and Thai commercial banks listed in the SET. 

 Second, the study tries to use the newly updated data, which covered from year 

2007-2014 related to credit risk of commercial banks. As the evidences show that year 

2007 is a credit risk crisis, year 2008-2009 is a period of credit crisis and 2010-2014 is 

considered to be a post-credit crisis.  

Third, new contribution to this study is also to consider the difference in those 

factors on credit risk of banking sector between China and Thailand. Credit risk is the 
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main risk that lead to the bank failure, to understand what and how the factors related to 

the credit risk is not only benefit to banks, but also useful for consumers to make right 

decision on investment. 

 

1.7 Research objectives 

The accumulation of credit risk is the most important factor in terms of 

maintaining financial stability in most countries, especially in developing ones. 

As a result, commercial banks as the financial institutions to create increasingly 

more credit to enterprises for investment, seeking deposits from the public to mop up 

excess liquidity, and lending money to the government are becoming more important to 

country's economy. The credit risk is one of the main risks that seriously affect banks’ 

stability. It will be superiority to understanding the credit risk that banks facing, in order 

to implement effective credit risk management to supervise and reduce this risk to 

achieve the long-term success. This study was conducted with the following objectives:  

 
1) To investigate the macroeconomic factors and bank-specific factors that related to 

credit risk of Chinese commercial banks Listed in Shanghai Stock Exchange 

(SSE) and Shenzhen Stock Exchange (SZSE) from 2007-2014. 

2) To investigate the macroeconomic factors and bank-specific factors that related to 

credit risk of Thai commercial banks listed in Stock Exchange of Thailand (SET) 

from 2007-2014. 

3) To compare the differences in those factors (macroeconomic factors and bank-

specific factors) on credit risk between Chinese commercial banks and Thai 



! 17!

commercial banks from 2007-2014. 

1.8 Research questions  

Based on the purposes of this study, the paper aimed to answer the following 

questions: 

1) How the main factors (macroeconomic factors and bank-specific factors) that 

related to credit risk (NPL ratio and Risk-weighted assets/Total assets) of Chinese 

commercial banks Listed in SSE and SZSE? 

2) How the main factors (macroeconomic factors and bank-specific factors) that 

related to credit risk (NPL ratio and Risk-weighted assets/Total assets) of Thai 

commercial banks Listed in SET? 

3) What are the differences in those factors on credit risk of between Chinese 

commercial banks and Thai commercial banks? 

 

1.9 Operational Definition  

In this section, we divided the operational definition based on the variables used 

in this study to three parts namely macroeconomic factors, bank-specific factors and 

credit risk indicators. 

1.9.1 Macroeconomic Factors  

GDP growth is measured by annual percentage growth rate of GDP at market prices 

based on constant local currency. Annual data from 2007- 2013 was used, and the data 

was sourced from the World Bank website. 
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Lending interest rate is the bank rate that usually meets the short-and medium-term 

financial needs of the private sector. It is differ by country, and annual data from 2007- 

2013 was used, and the data was sourced from the World Bank website. 

 

Exchange rate is measured by official exchange rate. It refers to the exchange rate 

determined by national authorities or to the rate determined in the legally sanctioned 

exchange market. It is calculated as an annual average based on monthly average. The 

official exchange rate is local currency units relative to the U.S. dollar.  

 

Inflation rate is measured by Consumer Price Index for all goods and services. Inflation 

is the rate at which the general level of prices for goods and services is increasing, and, 

follow up the purchasing power is decreasing. 

 

1.9.2 Bank-specific factors 

Bank size is measured by natural logarithm of total assets. Bank size is total assets of the 

banks are used to represent asset size. 

 

Age of bank is total periods from the year that bank established until year 2013. 

 

Efficiency ratio is used to measure the performance of the management of a bank. It is 

measured by operating expenses over total operating income, expressed in percentage. It 

also called Cost to Income Ratio. It refers to the operating costs (such as administrative 

costs, salaries, equipment costs, excluding loose from non-performing loans) over total 
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operating income. It is an indicator to measure the impact of operating efficiency on the 

performance of the banks. The lower the bank’s cost to income ratio show more efficient 

in carrying out its business activities (Parlan, Kristanto, & Nugroho, 2014). 

 

Capital Adequacy Ratio is a measure of the amount of a bank’s capital expressed as a 

percentage of its risk weighted credit exposures. It measured by Tier One Capital plus 

Tier Two Capital then divided by Risk Weighted Assets. CAR consists of the types of 

financial capital considered as the most reliable and liquid, primarily shareholders’ 

equity. Bank with good CAR have good profitability. With good capital requirement, 

commercial banks are able to absorb loans that have gone bad. 

 

Return on Assets is measured by net income divided by total assets and expressed in 

percentage. ROA is an indicator of how profitable a company is relative to its total assets. 

ROA refer to the ability of bank management to increase the earning from bank assets. 

 

Return on Equity is measured by net income divided by total equity and expressed in 

percentage. ROE refers to the effectiveness of management in utilization of the funds 

contributed by shareholders of a bank. 

 

Net Interest Margin is measured by the net interest and dividend income to total earning 

assets and expressed as a percentage. NIM measures the gap between the interest income 

the bank receives on loans and securities and interest cost of its borrowed funds. It 

reflects the cost of bank intermediation services and the efficiency of the bank. The 
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higher the net interest margin, the higher the bank's profit and the more stable the bank is. 

 

Dummy variable is an artificial variable created to represent an attribute with two or 

more distinct categories/levels. Dummy variables assign “0” and “1” to indicate 

membership in any mutually exclusive and exhaustive category (Skrivanek, 2009). In this 

study, dummy variables (DUMMY) were applied to see the difference between credit 

risk crisis (2007-2009) and post credit risk crisis (2010-2014) on credit risk of Chinese 

commercial banks and Thai commercial banks. 

 

1.9.3 Credit risk indicators 

Non-performing Loans Ratio is the overall rate of return of loans granted by banks to 

non-bank borrowers, it measured by the non-performing loans to total loans. The higher 

this ratio the worse the credit quality of the bank concerned because of the greater 

number of non- performing loans and also led to the credit crunch that require sizeable 

allowance provision that interest income to decline and the profits will also decline in its 

turn. 

 

Risk-weighted assets are computed by adjusting each asset class for risk in order to 

determine a bank’s real world exposure to potential losses. Regulators then use the risk-

weighted total to calculate how much loss-absorbing capital a bank needs to sustain it 

through difficult markets. Researcher applies to use risk-weighted assets/total assets in 

this study. It is a measure of the amount of a banks assets, adjusted for risk. The nature of 

a bank's business means it is usual for almost all of a bank's assets will consist of loans to 
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customers. Comparing the amount of capital a bank has with the amount of its assets 

gives a measure of how able the bank is to absorb losses. In this study, we use the ratio of 

risk-weighted assets to total assets as a measure of bank credit risk. It explained the fact 

that the allocation of bank assets across different categories of risk is the major 

determinant of bank risk (Lesle, & Avramova, 2012).  
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Chapter 2  

Literature Review 

2.1  Related Literature 
 

The accumulation of credit risk is the most important factor in terms of 

maintaining financial stability in most countries, especially in developing ones. The 

credit risk is one of the main risks that seriously affect banks’ stability. The credit risk in 

banking is ecumenical defined as the profitability of a borrower defaulting his loan 

commitments. A bank needs to implement effective credit risk management to manage 

and reduce this risk to achieve the long-term success. 

Credit risk is defined as one of the original and primary risk factors that financial 

institutions have been confronting all the time (Washington, 2014). Credit risk due to the 

non-performing loans (Apergis, & Payne, 2013). Controlling non-performing loans is 

very important for both the bank performance and the economy’s financial development 

(McNulty, Akhigbe, & Verbrugge, 2001). When the level of non- performing loans is 

quit high, the provisions are not adequate protection.  

Financial crisis are often related to default loan of banking institutions, one of the 

important reasons triggered the financial crisis is the huge non-performing loans of the 

banking institutions. 

Credit risk of banks is cognized as a key factor of the liquidity panic in the U.S 

financial system (Switzer & Wang, 2013). The research on credit risk management and 

profitability of commercial banks in Sweden identify that non-performing loans and 
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capital adequacy ratio as the credit risk management indicators�simultaneously ROE as 

profitability indicator. The researchers also summarized from Basel Accord that non-

performing loans strength and negative relationship with ROE (Hosna, Manzura & Sun, 

2009). The previous study by Tefera (2011) use the same indicators to investigate on 

same area in Ethiopia as well. 

The previous study on the factors that contribute to U.S bank failures following 

the deregulation actions in the 1980s, Pantalone and Platt (1987) identify that 

management efficiency, profitability, leverage, risk diversification, and economic 

conditions as potential determinants of bank failures. Thomson (1989) finds that 

economic environment is a pivotal factor in predicting bank failures. The ratio of equity 

capital to total assets and lagged risk-weighted asset are the main factors to determine the 

credit risk for banks, and a higher volumes of non-performing loans cause more risky 

loans on bank lending (Berger & Deyoung, 1997). Takayasu and Yokoe (1999) also hold 

the same result that non-performing loans is the major factor of credit risk.  

Studied on individual bank that find out different indicators for measuring credit 

risk. The indicator is often used in the research is the ratio of loan loss provisions to total 

loan portfolio (Quagliariello, 2007; Glogowski, 2008). However, because of different 

bank have different credit risk management, so it cannot be accurately measure the real 

size of the credit risk. Another indicator for credit risk is the percentage of adversely 

classified/non-performing loans. This indicator is most often used in empirical study on 

determinant of credit risk (Dash & Kabra, 2010; Louzis, Vouldis & Metaxas, 2012; 

Jimenez & Saurina, 2006; Boudriga, Boulila & Jellouli, 2009;Salas & Saurina, 2002; 

Espinoza & Prasad, 2010). From the study on Macroeconomic and bank-specific 



! 24!

determinants of credit risk in Russia, the percentage of non-performing loans is 

recommend as the dependent variable (Pestova & Mamonov, 2012). It is confirmed in 

studies from effects of macroeconomic and bank-specific factors on credit risk in 

different countries’ banking system (Washington, 2014; Mohammed, 2012). 

In case of Tunisia, the paper use 10 commercial banks to examine which factor 

determines the bank credit risk from year 1995-2008 (Zribi & Boujelbene, 2011). By the 

fact that the distribute of bank assets across different types of risk, the researchers employ 

the ratio of risk-weighted assets to total assets as the dependent variable to analysis bank 

credit risk. It selected from some empirical researches by Shrieves & Dahl, (1992); 

Jacques & Nigro, (1997); Rime, (2001); Hassan & Hussain, (2004). 

 In our study, the researcher will use the ratio of risk-weighted assets to total 

assets and non-performing loans ratio (NPL ratio) to determine the credit risk of stock-

listed commercial banks in China. 

The empirical studies on credit risk of commercial banks mainly researched from 

two groups—the macroeconomic factors and bank specific factors. (Vatansever & 

Hepsen, 2013; Al-Wesabi & Ahmad, 2013;) 

Continue study in the factors determine the bank credit risk in Tunisia (Zribi & 

Boujelbene, 2011). The results show that ownership structure, prudential regulation of 

capital, profitability (ROA and ratio of capital) and macroeconomic indicators (inflation, 

growth rate of GDP, interest rate, exchange rate and bank size) are the main factors 

which influenced on credit risk in Tunisia. For the result detail, it found that State-Owned 

banks or public banks take more risks that other banks. The previous literature confirmed 
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this assumption as well (Micco & Panizza, 2004; Sapienza, 2004). In the paper, it used 

solvency ration of the bank to present the REG, it is negative and statistically with credit 

risk, it converges with from the literatures by Kim and Santomero (1988), Furlong and 

Keely (1990). Jacques ad Nigro (1997) researched about how different capitalized banks 

to reduce their potential of credit risk that bank taking.  Coefficient of ROA is positive 

and statistically significant with credit risk; Ratio of capital is negative and statistically 

significant with credit risk. Four macroeconomic indicators are statistically significant 

related with credit risk. 

Credit risk, macroeconomic and bank specific factors in Jordanian Banks 

researched by Al-smadi (2010) applied risk index to measure 23 Jordanian banks’ risk 

exposure from 1995 to 2008. The researcher attributed by external factors and internal 

factors to analysis variables of credit risk from sample banks. There are totally 12 

independent variable factors separated as 5 macroeconomic variables and 7 bank specific 

variables, and credit risk measured by non-performing loans to total loans ratio as 

dependent ratio. This research use OLS regression model to analysis the determinants of 

credit risk. From the research conclusions show that three macroeconomic variables, 

which were the growth of GDP, inflation rate and market interest rate, have significantly 

relationship with credit risk; and five bank specific variables, which were non-performing 

loan, loan growth, loan concentration in risk sectors and bank size were found as 

significant determine of credit risk. Especially that net interest margin was significant and 

negatively related to credit risk.  

Most of the researches use GDP growth rates as the main indicator of 

macroeconomic factors, an increase in GDP growth rates results in lower credit risk of 
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banks. 

Washington (2014) investigated the effects of macroeconomic variables on credit 

risk in banking system of Kenyan. The researcher used an OLS regression equation to 

analysis all variables. The evidences shown that GDP per capita growth rate was 

significantly related to credit risk; lending interest rates, exchange rate between US dollar 

and the Kenyan Shilling, domestic credit to the private sector by the commercial banks 

and inflation rate are negative and significantly related to credit risk; Lending interest 

rates were positive and significant to credit risk. In addition, the researcher recommend 

that need to pay more attention on inflation, because of high inflation reduce in loan loss 

provision in cases of low inflation rate.  However, Mileris (2012) use inflation rate as a 

significant variable explaining credit risk, the research found out that an increase in 

inflation rate had a profound positive relationship to non-performing loans. This confirms 

previous studies by Kochetkov, (2012), Derbali, (2011), Renou, (2011).   

Several studies have found GDP per capita growth rate as a significant variable 

explaining credit risk (Beck, Jakubík & Piloiu, 2013). The research also estimated on 

annual data for the change in the aggregate NPL ratio, the researchers investigated 75 

advanced and emerging economies from 2000 to 2010 and found out that GDP rate have 

a positive significance effect on non performing loans. The previous studies confirmed 

this conclusion (Thiagarajan, Ayyappan & Ramachandran, 2011; Derbali, 2011; Ali & 

Daly, 2010). Furthermore, there also have the contrary result showed that GDP had a 

negative relationship on credit risk (Nkusu, M., 2011). 

Our studies have found lending interest rates as a significant variable explaining 

credit risk. Warue (2013) used bank specific and macroeconomic factors as independent 
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variables to investigate the effects on non-performing loans in Kenya’s commercial banks. 

There is a positive and significant correlation between lending interest rate and NPL level. 

This result confirmed that over lending interest rate will exposure a serious threat on 

financial institution’s earning (Woodford & Michael, 2003; Espionza & Prasad, 2010). 

Furthermore, research conclusion also showed that real GDP and per capital income was 

negative and significantly related to non-performing loans levels across two categories, 

which are bank size and bank ownership. Interest rates spread have positive and 

significantly relationship with NPLs. These results are proved in research of Kevin and 

Tiffany (2010). Ownership, return on assets and return on capital equity affected on non-

performing loans in different type of banks. The findings same with Flamuni, McDonald 

& Schumacher (2009) Fama & Jensen (1983) results, found that credit risk is related with 

higher ROA and private ownership. The paper also induce that asset growth and 

operating efficiency also help explain NPLs (Bercoff, Giovanni & Grimard, 2002). Kaaya 

and Pastory (2013) confirmed that bank performance could be augmented by having a 

effective risk management as it assist to reduce non-performing loans and loan loss. 

Ongore and Kusa (2013) studies investigated the effect of bank specific and 

economic variables performance by taking ownership identity as moderating variables; it 

covered 37 banks of Kenya from year 2001-2010. The investigator use capital adequacy 

(CA), asset quality (NPLs), management efficiency (ME), liquidity management (LM), 

gross domestic product (GDP) and average annual inflation rate (INF) as independent 

variables to measure the bank performance (ROA, ROE, NIM). The results show a strong 

negative influence of non-performing loans in all three indicators of bank performance. It 

is evident that asset quality is one of the major factor to affect the bank performance, 
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means that bank performance has a great influence on asset quality (NPLs) (Mohammed, 

2012). The empirical literature by Shingjergji (2013) confirmed this conclusion. The 

researcher uses a simple regression model like OLS estimation to test capital adequacy 

ratio (CAR), loan to asset ratio (LTA), ROE, natural log of total loans and NIM for 

explain the non-performing loans ratio. The evidences shown that CAR and ROE were 

negative related with NPLs ratio; other three have a positive relationship with NPLs ratio. 

Pestova & Mamonov (2012) found out that during the latest crisis Russian 

banking system was faced a bad loan problem. They employed the percentage of 

nonperforming loans as indicator to measure the credit risk. Net interest margin (NIM), 

management efficiency (measured by cost to income ratio), operational efficiency, bank 

performance, and solvency ratio (capital adequacy ratio) as the bank-specific factors are 

related with credit risk. Low cost efficiency indicates low quality of bank management, 

which is the main reason lead to problem loans increase (Berger & Deyoung, 1997; 

Louzis, Vouldis & Metaxas, 2011; Quagliariello, 2007; Podriera & weill, 2008). They 

also use bank’s past profitability (ROA, ROE, NIM) should have positive sign impact on 

credit risk. GDP growth, inflation rate and exchange rates as macroeconomic factors 

related with credit risk. 

Capital adequacy ratio has a negative relationship with credit risk, which means 

that low capital adequacy ratio will lead to high probability of bank default. This 

statement was widely accepted in literature (Berger & Deyoung, 1997; Salas & Saurina, 

2002). 

Vatansever & Hepsen (2013) by use ordinary least square estimation approach to 

investigate the impacts of macroeconomic indicators and bank-specific factors on non-
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performing loan ratio in Turkey. The researcher identify inefficiency ratio (INEF), debt 

ratio (DR), ROE, loan to asset ratio (LOAS), CAR as bank-specific factors; and totally 

twelve indicators as macroeconomic factors (such as GDP growth, interest rate, consumer 

price index, exchange rate, etc.). The results show that GDP growth and interest rate does 

not have significant effect on NPL ratio; inefficiency ratio of all banks negatively, return 

on equity (ROE), capital adequacy ratio (CAR) positively affect on NPL ratio.  

In the same study direction, Al-Wesabi and Ahmad (2013) studied on the factors 

affecting credit risk of Islamic banks in Gulf Cooperation Council countries. Twenty-five 

Islamic banks were selected in this research. The non-performing loans as indicator of 

credit risk as well and independent variables divided by three macroeconomic factors 

which are gross domestic product, inflation rate, LIBOR and six bank-specific factors 

which are natural log of total assets, management efficiency, regulatory capital, 

proportion of loans to deposit, risky asset, loan loss provision. Regression model is used 

to measure the variables affecting credit risk. After regression model measured, it found 

out that management quality; L\D; risk assets, and GDP are statistically related with NPL. 

Which means that risky assets indicated the high credit risk; and GDP growth is declining, 

the credit risk will go up. Stephanou  & Mendoza (2005) agreed that total assets is an 

important factors impact on the credit risk of commercial banks, at the same time, they 

also supplied that age of company was a probability factor that related to company 

default. 

Al-Wesabi & Ahmad (2013) investigated on credit risk of Islamic banks in GCC 

countries, NPL was used to explain the credit risk as well, and also GDP growth, inflation 

rate are the external independent variables, particular is management efficiency and risky 
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asset which is real estate asset in GCC countries were employed by independent variables 

to measure the dependent variable. The results shown risky assets positive correlated to 

credit risk, and GDP growth negative related with credit risk. 

 

2.2  Conceptual Framework 

Based on the related previous studies, this section identified variables that will 

apply to this study and assumed the relationship among variables that found in the 

literature reviews. 

2.2.1 External (Macroeconomic) factors – Independent variables 

GDP growth rate 

Most of the studies under review use GDP growth rates as the main indicator of 

macroeconomic conditions and debt sustainability of wide group of borrowers. An 

increase in GDP growth rates translates into higher income and improves debt-servicing 

capacity of borrowers, which results in lower credit risk of banks. 

The macroeconomic cycle, as measured by the GDP growth rate, is a strong 

indicator of loan quality. During periods of economic expansion, the individual and 

corporation’s ability to sufficiently fund their debt obligations results in relatively low 

NPLs. And in the event of sustained economic stability, NPLs will remain low. However, 

the ability to fund debt decreases when the economy enters a period of contraction, thus 

resulting in increasing NPLs. Salas and Saurina (2002) find a negative correlation 

between GDP growth and NPLs. 
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Lending interest rate 

Several studies have found Lending interest rates as a significant variable 

explaining credit risk. Warue, (2013) in investigating the effects of Bank Specific and 

Macroeconomic Factors on nonperforming Loans in Commercial Banks in Kenya: A 

Comparative Panel Data Analysis using panel econometrics approach employing both 

pooled (unbalanced) panel and fixed effect panel models found that lending interest rates 

were both positive and significant in affecting non-performing loans in commercial banks 

this goes to confirm previous studies done on the same by Beck, Jakubík & Piloiu, 

(2013), Souto, Tabak & Vazquez (2009) and Washington (2014). 

This however shows disparity with Park & Zhang (2012), who investigated the 

effects of macroeconomic and Bank-Specific Determinants of the U.S. Non-Performing 

Loans: Before and During the Recent Crisis, using two distinct time periods 2002-2006 

before the crises and 2007-2010 after the crises and showed that the coefficients for the 

Federal Funds rate/interest rate was negative in relation to credit risk. 

Inflation rate 

Several studies have found inflation rate as a significant variable explaining credit 

risk. In this regard Mileris (2012), studied the macroeconomic determinants that 

significantly influence the changes of loan portfolio credit risk in banks and to develop 

the statistical model for prediction of the proportion of doubtful and non-performing 

loans and employed an OLS regression model for 22 EU countries that were grouped into 

3 clusters according to their similarity in changes of the doubtful and non-performing 

loans percentage in banks for the time period between 2007-2011 and found that an 
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increase in inflation rate had a profound positive relationship to non-performing loans 

This confirms previous studies by Kochetkov, (2012), Derbali, (2011), Renou, (2011).  

This was in stark contrast with Warue, (2013) who employed a Comparative 

Panel Data Analysis using panel econometrics approach employing both pooled 

(unbalanced) panel and fixed effect panel models, in investigating the effects of Bank 

Specific and Macroeconomic Factors on nonperforming Loans in Commercial Banks in 

Kenya, and came to the findings that inflation was negatively related to credit risk /non-

performing loans. It confirm by Washington (2014). 

 

2.2.2 Bank-specific factors – Independent variables 

Bank size 

The bank’s size is defined as the logarithm of total assets. The bank’s size can be 

either positively or negatively correlated with NPLs. The reason of size has positively 

correlation with NPLs is because a bank’s larger size gives the bank further ability to 

pursue higher risk loans and utilize higher levels of leverage. Stern and Feldman (2004) 

find that large banks are able to take excessive risk by using leverage to extend loans. 

Meanwhile, the bank’s size can be negatively correlated to NPLs. A bank’s size 

indicates a higher likelihood of a diversified loan portfolio, thereby lowering risk and a 

higher probability of achieving target returns. Salas and Saurina (2002) find a negative 

correlation between bank size and NPLs. 

Age of bank is amount year that between the year that investigated and the bank 
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established year. 

Efficiency ratio  

Cost to Income is the ratio between operating expenses and operating income. 

This ratio is to measure the level of efficiency and the ability of banks in operations to 

generate operating income. The lower the bank's C/I ratio show more efficient in carrying 

out its business activities. Healthy bank’s C/I ratio of less than 1 otherwise unhealthy 

bank, C/I ratio is greater than one (Parlan, Kristanto & Nugroho, 2014) 

The efficiency ratio can be either positively or negatively correlated with NPLs. 

On the one hand, the efficiency ratio is positively correlated to NPLs. As the efficiency 

ratio is an indicator of the bank’s efficiency in carrying out due diligence in the 

application, control, and monitoring of loans. Berger and Deyoung (1997) find a positive 

correlation between a bank’s efficiency and NPLs. 

On the other hand, the efficiency ratio is negatively correlated to NPLs. 

Conversely, high cost efficiency may be indicative of a lack of devoting resources to 

carrying out due diligence in the application, control, and monitoring of loans, therefore 

increasing the risk of these loans. Salas and Saurina (2002) find a negative correlation 

between inefficiency and NPLs. 

Capital adequacy ratio 

Shingjergji (2013) studied the impact of different bank specific factors on non-

performing loans of Albanian banks by taking quarterly data from 2002-2012. Regression 

results obtained by using ordinary least square revealed negative insignificant relation of 
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CAR with NPLs. An increase of the CAR will cause a reduction of the NPLs ratio. 

Capital Adequacy is very important for the solvency and profitability of banks. 

This is because the business of banking is risky due to the possibility that loans may not 

be paid back leading to financial losses to the bank. 

Capital adequacy ratio consists of the types of financial capital considered as the 

most reliable and liquid, primarily shareholders’ equity. Bank with good Capital 

Adequacy Ratio have good profitability. With good capital requirement, commercial 

banks are able to absorb loans that have gone bad. 

Return on assets 

ROA is also another major ratio that indicates the profitability of a bank. It is a 

ratio of Income to its total asset (Khrawish, 2011). It measures the ability of the bank 

management to generate income by utilizing company assets at their disposal. In other 

words, it shows how efficiently the resources of the company are used to generate the 

income. It further indicates the efficiency of the management of a company in generating 

net income from all the resources of the institution (Khrawish, 2011). Wen (2010) stated 

that a higher ROA shows that the company is more efficient in using its resources. 

Return on equity  

The return on equity is defined as the ratio of net income to total equity. The 

return on equity also can be either positively or negatively correlated with credit risk. 

Due to pressures to improve reported financial performance, the bank may sacrifice long 

term profitability, by creation of higher-risk, lower quality loans, in order to achieve 
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short- term profitability. So the return on equity is positively correlated to credit risk. 

Rajan & Dhal (2003) find a positive correlation between return on equity and credit risk. 

However, the return on equity is possibly negatively correlated to credit risk. In 

the long term, past financial out-performance is a likely indicator in the bank’s ability to 

generate profitable loans (Shingjergji, 2013). 

Net interest margin 

NIM is a measure of the difference between the interest income generated by 

banks and the amount of interest paid out to their lenders (for example, deposits), relative 

to the amount of their (interest- earning) assets. It is usually expressed as a percentage of 

what the financial institution earns on loans in a specific time period and other assets 

minus the interest paid on borrowed funds divided by the average amount of the assets on 

which it earned income in that time period (the average earning assets). The NIM 

variable is defined as the net interest income divided by total earnings assets (Gul, Faiza 

& Khalid, 2011). 

Net interest margin measures the gap between the interest income the bank 

receives on loans and securities and interest cost of its borrowed funds. It reflects the cost 

of bank intermediation services and the efficiency of the bank. The higher the net interest 

margin, the higher the bank's profit and the more stable the bank is. Thus, it is one of the 

key measures of bank profitability. However, a higher net interest margin could reflect 

riskier lending practices associated with substantial loan loss provisions (Khrawish, 

2011). 
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2.2.3 Credit risk indicators – Dependent variables 

Non-performing loans ratio  

NPL, in particular, indicates how banks manage their credit risk because it defines 

the proportion of loan losses amount in relation to Total Loan amount (Hosna, Manzura 

& Sun, 2009).  

NPL is the overall rate of return of loans granted by banks to non-bank borrowers, 

used to measure the non-performing loans to total loans. The higher this ratio the worse 

the credit quality of the bank concerned because of the greater number of non- 

performing loans and also led to the credit crunch that require sizeable allowance 

provision that interest income to decline and the profits will also decline in its turn. 

Risk-weighted assets 

Berger and Deyoung (1997) find lagged risk-weighted asset (RWA) is 

significantly and positively related to credit risk. RWAs are an important part of both the 

micro- and macro-prudential toolkit, it can provide a common measure for a bank’s risks, 

also ensure that capital allocated to assets is commensurate with the risks, and potentially 

highlight where destabilizing asset class bubbles are arising. 

 Based on the Basel Committee on Banking Supervision explains why a risk-

weight approach should adopt for capital calculation, it offered that the risk-weighted 

assets provides an easier approach to compare banks across different geographies; the off-

balance-sheet exposures can be easily included in capital adequacy calculations; banks are not 

deterred from carrying low risk liquid assets in their books. Usually, different classes of assets have 

different risk-weighted associated with them. A commercial bank consists of the combined 
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risk-weighted assets for credit risk, market risk and operational risk. (Basel Committee, 

2014) 
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Table 9 Summaries of the Variables 
 

Variable Notation Measurement Research Support 
Independent Variables 

Macroeconomic Factors 
GDP 
growth rate 

CDPGR Annual percentage growth rate of GDP at market 
prices based on constant local currency 
 

Warue, (2013); Beck, et al., 
(2013); 
Thiagarajan, et al.,(2011); 
Derbali,(2011); Ali& Daly, 
(2010). 

Lending 
Interest rate 

LIR Bank rate that usually meets the short-and 
medium-term financial needs of the private sector 
 

Warue, (2013); 
Beck, et al., (2013); 
Washington, (2014). 

Exchange 
rate 

EXCH Official exchange rate 
 

Washington, (2014) 

Inflation 
rate 

CPI Consumer Price Index 
 

Washington, (2014); Ongore 
& Kusa (2013); Al-wesabi & 
Ahmad, (2013) 

Bank-specific Factors 
Bank size LNTA Natural logarithm of total assets 

 
Warue, (2013);  
Al-wesabi & Ahmad, (2013) 

Age of bank AGE Total amounts period from bank’s establishment 
year until year 2013 
 

Stephanou & Mendoza, (2005) 

Return on 
Assets 

ROA Net Income/Total Assets 
 

Pestova & Mamonov, (2012) 

Return on 
Equity 

ROE Net Income/Total Equity 
 

Shingjergji, (2013); Pestova & 
Mamonov, (2012); 

Net Interest 
Margin 

NIM Net Interest and Dividend Income/Total Earning 
Assets 
 

Pestova & Mamonov, (2012) 

Efficiency 
ratio 

EFR Operating expense/operating income 
 

Vatansever & Hepsen, (2013); 
Pestova & Mamonov (2012) 

Capital 
Adequacy 
Ratio 

CAR (Tier 1 Capital + Tier 2 Capital)/Risk Based 
Assets 
 

Vatansever & Hepsen, (2013); 
Ongore & Kusa (2013); 
Shingjergji (2013) 
 

Dependent Variables 

Credit Risk Indicators 
Non-
performing 
Loans Ratio 

NPL_TL Non-performing Loans/Total Loans Beck, et al., (2013); 
Warue, (2013); Ongore and 
Kusa (2013); Al-wesabi & 
Ahmad (2013) 

Risk-
weighted 
Assets 

RWA_T
A 

Risk-weighted Assets/Total Assets Zribi & Boujelbene, (2011); 
Thomson, (1989); Lesle & 
Avramova, (2012); Al-wesabi 
& Ahmad, (2013) 
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2.3 Research Hypothesis: 
 
 
Hypothesis 1: 
Macroeconomic factors (GDPGR, LIR, EXCH and INF) and Bank-specific factors 
(AGE, LNTA, ROA, ROE, NIM, EFR, CAR and DUMMY) have significant relationship 
with Risk-weighted assets/Total assets in Chinese commercial banks listed in SSE and 
SZSE. 
 
Hypothesis 2:  
Macroeconomic factors (GDPGR, LIR, EXCH and INF) and Bank-specific factors 
(AGE, LNTA, ROA, ROE, NIM, EFR, CAR and DUMMY) have significant relationship 
with non-performing loans ratio in Chinese commercial banks listed in SSE and SZSE. 
 
Hypothesis 3:  
Macroeconomic factors (GDPGR, LIR, EXCH and INF) and Bank-specific factors 
(AGE, LNTA, ROA, ROE, NIM, EFR, CAR and DUMMY) have significant relationship 
with Risk-weighted assets/Total assets in Thai commercial banks listed in SET. 
 
Hypothesis 4:  
Macroeconomic factors (GDPGR, LIR, EXCH and INF) and Bank-specific factors 
(AGE, LNTA, ROA, ROE, NIM, EFR, CAR and DUMMY) have significant relationship 
with non-performing loans ratio in Thai commercial banks listed in SET. 
 
Hypothesis 5: 
There are differences in Risk-weighted assets/Total assets ratio between Chinese 
commercial banks listed in SSE and SZSE and Thai commercial banks listed in SET. 
 
Hypothesis 6:  
There are differences in non-performing loans ratio between Chinese commercial banks 
listed in SSE and SZSE and Thai commercial banks listed in SET. 
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Chapter 3  

Methodology 

This chapter covers data sources, definition and description of all variables. It 

consist of research design, sample choose, data collection, data analysis and expected 

results.  

3.1   Research Design 

The objective of this study is to investigate what and how the factors related to 

credit risk of Chinese commercial banks listed in SSE and SZSE, and Thai commercial 

banks listed in SET over the period of 2007-2014. This study uses the secondary data 

source, all of the variables separated as macroeconomic factors and bank-specific factors. 

The main focus of this study was quantitative. Based on the literature review, the 

researcher will use follow statistical techniques to analysis the variables: 

• First one is descriptive statistics the variables. A descriptive study concentrates on 

finding out what and how of a phenomenon. (Cooper D. R. & Schindler P. S., 

2008) 

• Second one is independent sample t-test for credit risk of commercial banks 

between China and Thailand. It helps compare whether two groups have different 

average values. 

• This study applied to use the fixed effects and random effects model to run the 

regression. (Warue B. N., 2013; Abiola I. & Olausi A. S., 2014; Pestova A. & 

Mamonov M., 2012) 
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3.2   Sampling strategy 

In this study, Chinese commercial banks only are including those that listed in 

SSE and SZSE. They are totally 16 Chinese commercial banks, however, because of the 

data missing, this study will exclude Bank of Beijing and Bank of Nanjing. And for 

Thailand, only 11 Thai commercial banks that listed in SET will be investigated. 

As a whole, there are totally 25 commercial banks will consider, including 14 

Chinese commercial banks that listed in SSE and SZSE, and 11 Thai commercial banks 

that listed in SET. The research consisted of 200 observations, which use the annually 

date that covered the period from year 2007 to 2014, 112 and 88 observations 

respectively for Chinese commercial banks and Thai commercial banks. The banks 

covered in this study as following: 
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Table 10 The Banks Covered in the Study 
 

No Institution Name 
 

Year of 
Established 

Size of 
Bank 

Abbreviation 
of the Bank 

Chinese commercial banks 

1 Bank of Communication Ltd 1908 Large BOCM 
2 Bank of China Ltd 1912 Large BOC 
3 Agriculture Bank of China Ltd 1951 Large ABC 
4 China Construction Bank Corp., Ltd 1954 Large CCB 
5 Industrial and Commercial Bank of China Ltd 1984 Large ICBC 
6 China CITIC Bank Corp., Ltd 1987 Medium CITIC 
7 China Merchants Bank Co., Ltd 1987 Medium CMB 
8 Ping An Bank Co., LTD 1987 Medium PAB 
9 China Industrial Bank Co., Ltd 1988 Medium CIB 
10 China Everbright Bank Company Ltd 1992 Medium CEB 
11 Hua Xia Bank Co., Ltd 1992 Medium HXB 
12 Shanghai Pudong Development Bank Co.,Ltd 1992 Medium SPDB 
13 China Minsheng Banking Corp.,Ltd 1996 Medium CMBC 
14 Bank of Ningbo Co., Ltd 1997 Small NBCB 

 
Thai commercial banks 

 
15 Siam Commercial Banks Public Company Ltd 1904 Large SCB 
16 Bangkok Bank Public Company Ltd 1944 Large BBL 
17 Bank of Ayudhya Public Company Ltd 1945 Medium BAY 
18 Kasikornbank Public Company Ltd 1945 Large KABNK 
19 TMB Bank Public Company Ltd 1957 Medium TMB 
20 Krung Thai Bank Public Company Ltd 1966 Large KTB 
21 Tisco Bank Public Company Ltd 1969 Small TISCO 
22 Kiatnakin Bank Public Company Ltd 1971 Small KKP 
23 CIMB Thai Bank Public Company Ltd 1998 Small CIMBT 
24 Thanachart Bank Public Company Ltd 2002 Medium TCAP 
25 Land and House Bank Public Company Ltd 2005 Small LHBANK 
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3.3 Data Collection 

In this study, the factors related to credit risk of commercial banks will separate as 

macroeconomic factors and bank-specific factors which used as independent variables. 

And the indicators of credit risk which used as dependent variables. 

The data for macroeconomic variables of two countries were obtained from the 

World Bank Website, which covered the period from year 2007 to 2014.  

The data for bank-specific variables and credit risk indicators were obtained from 

published annual reports and statements of each commercial bank that came from the 

bank website or from SSE, SZSE and SET, which covered the period from year 2007 to 

2014. 

Table 11 Summaries for Sources of All Variables 
 

Variables Data Origin Research period 
Macroeconomic factors 

GDP growth rate (GDPGR) World Bank 2007-2014 
Lending interest rate (LIR) World Bank 2007-2014 
Exchange rate (EXCH) World Bank 2007-2014 
Inflation rate (INF) World Bank 2007-2014 
Bank-specific factors 

Bank size (LNTA) Banks’ annual report 2007-2014 
Age of bank (AGE) Banks’ annual report 2007-2014 
Efficiency ratio (EFR) Banks’ annual report 2007-2014 
Capital adequacy ratio (CAR) Banks’ annual report 2007-2014 
Return on assets (ROA) Banks’ annual report 2007-2014 
Return on equity (ROE) Banks’ annual report 2007-2014 
Net interest margin (NIM) Banks’ annual report 2007-2014 
Dummy for credit crisis Created in excel by author 2007-2014 
Credit risk indicators 

Risk-weighted assets/  
Total assets 

Banks’ annual report 2007-2014 

Non-performance loans ratio Banks’ annual report 2007-2014 
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  3.4 Analysis Methodology 

This study will use regression model as follow: 

Credit Riski,t
 = αt + β1 (GDPGRi,t) + β2 (LIRi,t) + β3 (EXCHi,t) + β4 (CPIi,t) + β5 

(LNTAi,t) + β6 (AGEi,t) + β7 (EFRi,t) + β8 (CARi,t) + β9 (ROAi,t) + β10 (ROEi,t) + β11 

(NIMi,t) + β12 (DUMMYi,t) + εt 

Where, 

αt = intercept 

β is coefficients of regression 

Credit Riskt = Non-performing Loans Ratio = Non-performing Loans/Total Loans OR 

                      = Risk-weighted assets = Risk-weighted Assets/Total Assets 

GDPGRt = GDP growth rate = Annual percentage growth rate of Gross Domestic 

Product growth rate 

LIRt = Lending Interest rate = Bank rate that usually meets the short-and medium-term    

financial needs of the private sector 

EXCHt = Exchange Rate = Official exchange rate 

CPIt = Inflation rate = Consumer Price Index 

LNTAt = Bank size = Natural Logarithm of total assets 

AGEt = Age of bank 

EFRt = Efficiency ratio (or Cost to Income Ratio)= Operating expense/operating income 

CARt = Capital Adequacy Ratio = (Tier 1 Capital + Tier 2 Capital)/Risk Based Assets 

ROAt = Return on Assets = Net Income/Total Assets 
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ROEt = Return on Equity = Net Income/Total Equity 

NIMt = Net Interest Margin = Net Interest and Dividend Income/Total Earning Assets 

DUMMYt = Dummy variable (DUMMY) of credit risk crisis (2007-2009) and post 

credit risk crisis (2010-2014) 

εt =the error term is assumed to be normally and independently distributed with mean 

zero and constant variance, t  

 

Moreover, this study also considered running the regression of both China and 

Thailand in order to see the size effect on credit risk of commercial banks. However, 

before doing the regression analysis, it is necessary to check the multicollinearity 

problems. Multicollinearity refers to the condition where two or more independent 

variables are highly correlated with each other. Multicollinearity problem can affect the 

regression result such as the statistically unreliable and difficult to interpret.  

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
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Chapter 4 

Results 

4.1 Descriptive Statistics 

The descriptive results of each variable are including minimum, maximum, mean, 

and standard deviation. There are 25 commercial banks including in this research. In this 

part the researcher will summary the overview of the variables for the whole period. 

Second, the research will compare the variables between credit risk crisis period (year 

2007-2009) and post-credit risk crisis period (year 2010-2014). 

 

4.1.1 Descriptive Statistics for Chinese Commercial Banks  

Table 12 Descriptive Statistics for Chinese Commercial Banks (Year 2007-2014) 
 

Variables Obs. Minimum Maximum Mean Std. Dev. 
GDPGR 112 7.40 14.20 9.5000 2.06899 
LIR 112 5.30 7.50 6.0125 .69127 
EXCH 112 6.14 7.61 6.6588 .45923 
INF 112 -.70 5.90 3.2500 2.00710 
AGE 112 10.00 106.00 37.0000 29.46123 
LNTA 112 11.23 16.84 14.8167 1.19588 
ROA 112 .13 1.49 1.1082 .23947 
ROE 112 3.80 111.61 20.7656 9.50119 
NIM 112 1.95 4.18 2.7103 .37177 
EFR 112 23.12 46.49 34.7130 4.81237 
CAR 112 5.77 21.00 11.7939 1.97574 
RWA_TA 112 47.28 72.91 59.2756 6.47739 
NPL_TL 112 .36 23.57 1.4266 2.26497 
 

As showed in Table 12, RWA_TA and NPL_TL represent credit risk of Chinese 

commercial banks. First, the mean of RWA_TA is 59.27% with the standard deviation of 

6.47%. The maximum and minimum values of RWA_TA are 72.91% and 47.28% 
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respectively. Second, the mean of NPL_TL is 1.42% with the standard deviation of 

2.26%. The maximum and minimum values of NPL_TL are 23.57% and 0.36% 

respectively.  

GDPGR, LIR, EXCH and INF as the macroeconomic factors, the mean of 

GDPGR is 9.50% with the standard deviation of 2.06%. The maximum and minimum 

values of GDPGR are 7.50% and 5.30% respectively. The mean of LIR is 6.01% with the 

standard deviation of 0.69%. The maximum and minimum values of LIR are 7.50% and 

5.30% respectively. The mean of EXCH is 6.65 Yuan against US dollar with the standard 

deviation of 0.45%. The maximum and minimum values of EXCH are 7.61 Yuan and 

6.14 Yuan respectively. The mean of INF is 3.25% with the standard deviation of 2.00%. 

The maximum and minimum values of INF are 5.90% and -0.70% respectively. 

During this period, Chinese commercial banks’ average age was 37 year.  The 

average LNTA was 14.81%. The ROA averaged at 1.10%, while ROE average at 

20.76%.  The average NIM stood at 2.71% in the same period. The EFR averaged at 

34.71%.  Meanwhile, the banks’ capital adequacy ratio averaged 11.79%.  
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Table 13 Compare Means for Chinese Commercial Banks (Year 2007-2009 and Year 
2010-2014) 

 

Variables 
Obs. Minimum Maximum Mean Std. Dev. 

Year 
07-09 

Year 
10-14 

Year 
07-09 

Year 
10-14 

Year 
07-09 

Year 
10-14 

Year 
07-09 

Year 
10-14 

Year 
07-09 

Year 
10-14 

GDPGR 
42 70 9.20 7.40 14.20 10.60 11.0000 8.6000 2.29613 1.24993 

LIR 
42 70 5.30 5.60 7.50 6.60 6.0333 6.0000 1.04966 .33708 

EXCH 
42 70 6.83 6.14 7.61 6.77 7.1300 6.3760 .34709 .22671 

INF 
42 70 -.70 2.00 5.90 5.40 3.3333 3.2000 2.92213 1.18322 

AGE 
42 70 10.00 13.00 101.00 106.00 34.5000 38.5000 29.60574 29.48532 

LNTA 
42 70 11.23 12.47 16.28 16.84 14.3126 15.1191 1.24616 1.06321 

ROA 
42 70 .13 .64 1.49 1.47 .9843 1.1826 .28603 .16937 

ROE 
42 70 3.80 14.42 111.61 26.65 21.6250 20.2500 15.20736 2.66167 

NIM 
42 70 1.95 2.07 4.18 3.48 2.8174 2.6460 .47054 .28215 

EFR 
42 70 29.84 23.12 46.49 43.41 37.5060 33.0373 4.17254 4.39472 

CAR 
42 70 5.77 9.88 21.00 16.20 11.2533 12.1183 2.63634 1.36570 

RWA_TA 
42 70 47.28 47.40 72.91 72.31 55.8836 61.3109 5.83366 6.00566 

NPL_TL 
42 70 .36 .38 23.57 2.03 2.2814 .9137 3.54237 .29126 

 

As the table 13 shown, the main analysis of this part is to compare the variables 

for the credit risk period 2007-2009 and post-credit risk period 2010-2014. Observations 

of this two period are 42 and 70 respectively. The GDPGR, which represents the 

country’s economic growth, grew at larger pace for an average of 11% during the time 

before the credit crisis. After the outbreak of credit crisis in Europe, the country’s GDP 

grew by only 8.6% on average. LIR was higher during the time before the credit risk 

crisis at 6.03%, compared to 6% for after the outbreak of such crisis. Chinese Yuan was 

stronger after the outbreak of the crisis at 6.37 Yuan per US dollar, from the average of 

7.13 Yuan per US dollar during 2007 -2009. Chinese INF during the credit risk crisis was 

higher at 3.33, which decreased to 3.2 for 2010-2014. For the Bank specific factor, 

Chinese’s LNTA, ROA, CAR and RWA_TA were lower during the time before the 

credit risk crisis in 2007-2009, in which the average figure of these variables were higher 
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for 2010-2014. However, those of ROE, NIM, EFR and NPL_TL moved in the opposite 

direction showing the contraction for 2010-2014’s average figures. 

 

The results of compare showed that there are difference in each variable between 

the period of post-credit risk crisis (2007-2009) and period of post-credit risk crisis 

(2010-2014). The results of T-test showed as follows:  

Table 14 Independent Sample T-test Results for Chinese Commercial Banks 
 

 Period N Mean Std. 
Deviation t Sig. 

RWA_TA 
2007-2009 42 55.8836 5.83366 -4.680 0.000 

2010-2014 70 61.3109 6.00566 -.4.714 0.000 

NPL_TL 
2007-2009 42 2.2814 3.54237 3.222 0.002 

2010-2014 70 0.9137 0.29126 2.497 0.017 

 

The table 14 showed the independent sample t-test results for credit risk 

(RWA_TA and NPL_TA) of Chinese commercial banks listed in SSE and SZSE during 

two different periods. The finding suggested that there is difference in RWA_TA and 

NPL_TL between credit risk crisis (2007-2009) and post-credit risk crisis (2010-2014). 

Therefore, the dummy variable should create out to see the difference between credit risk 

crisis and post-credit risk crisis on credit risk of Chinese commercial banks listed in SSE 

and SZSE. 
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4.1.2 Descriptive Statistics for Thai Commercial Banks  

Table 15 Descriptive Statistics for Thai Commercial Banks (Year 2007-2014) 
 

Variables N Minimum Maximum Mean Std. Dev. 
GDPGR 88 -2.30 7.80 2.9000 3.20535 
LIR 88 5.90 7.10 6.7250 .46020 
EXCH 88 30.49 34.52 32.3238 1.48911 
INF 88 -.80 5.50 2.6375 1.70005 
AGE 88 2.00 110.00 46.3182 29.06574 
LNTA 88 10.40 14.83 13.2530 1.17125 
ROA 88 -6.40 3.26 1.1399 1.01242 
ROE 88 -95.60 277.45 15.6043 32.62023 
NIM 88 .76 5.73 3.2283 .84573 
EFR 88 32.73 152.50 53.4428 14.71837 
CAR 88 1.48 24.81 14.9749 2.60039 
RWA_TA 88 32.95 92.95 66.7614 12.92440 
NPL_TL 88 1.14 16.10 4.4203 3.24664 
 
 

As showed in Table 15, RWA_TA and NPL_TL represent credit risk of Thai 

commercial banks for 11 banks. First, the mean of RWA_TA is 66.76% with the standard 

deviation of 12.92%. The maximum and minimum values of RWA_TA are 32.95% and 

92.95% respectively. Second, the mean of NPL_TL is 4.42% with the standard deviation 

of 3.25%. The maximum and minimum values of NPL_TL were 16.1% and 1.14% 

respectively.  

GDPGR, LIR, EXCH and INF as the macroeconomic factors, the mean of 

GDPGR was 2.9% with the standard deviation of 3.2%. The maximum and minimum 

values of GDPGR were 7.8% and -2.3% respectively. The mean of LIR was 6.73% with 

the standard deviation of 0.46%. The maximum and minimum values of LIR are 7.10% 

and 5.90% respectively. The mean of EXCH is 32.32 baht per US dollar with the 

standard deviation of 1.49%. The maximum and minimum values of EXCH were 34.52 
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baht per US dollar and 30.94 baht per US dollar respectively. The mean of INF is 2.64% 

with the standard deviation of 1.7%. The maximum and minimum values of INF are 

5.50% and -0.80% respectively. 

During this period, Thai commercial banks’ average age was 46.32 year.  The 

average LNTA was 13.25%.  The ROA averaged at 1.14%, while ROE average at 15.6%.  

The average NIM stood at 3.22% in the same period. The EFR averaged at 53.44%.  

Meanwhile, the banks’ capital adequacy ratio averaged 14.97%.  

Table 16 Comparing Means for Thai Commercial Banks (Year 2007-2009 and Year 
2010-2014) 

 

Variables 
N Minimum Maximum Mean Std. Dev. 

Year 
07-09 

Year 
10-14 

Year 
07-09 

Year 
10-14 

Year 
07-09 

Year 
10-14 

Year 
07-09 

Year 
10-14 

Year 
07-09 

Year 
10-14 

GDPGR 
33 55 -2.30 .10 5.00 7.80 1.7333 3.6000 3.07608 3.10078 

LIR 
33 55 6.00 5.90 7.10 7.10 6.7000 6.7400 .50436 .43572 

EXCH 
33 55 33.31 30.49 34.52 32.48 34.0400 31.2940 .53279 .72407 

INF 
33 55 -.80 1.90 5.50 3.80 2.3000 2.8400 2.61283 .70674 

AGE 
33 55 2.00 5.00 105.00 110.00 43.8182 47.8182 29.26757 29.10968 

LNTA 
33 55 10.40 11.04 14.39 14.83 12.9179 13.4540 1.21275 1.10852 

ROA 
33 55 -6.40 .20 3.26 2.20 .9497 1.2540 1.52826 .48162 

ROE 
33 55 -95.60 2.20 277.45 91.80 17.2555 14.6136 51.53153 11.74971 

NIM 
33 55 .76 1.71 5.73 5.00 3.3618 3.1482 1.01617 .72321 

EFR 
33 55 32.73 35.84 152.50 75.83 59.5442 49.7820 19.79631 8.96563 

CAR 
33 55 1.48 12.41 19.80 24.81 14.0739 15.5155 3.37287 1.83281 

RWA_TA 
33 55 36.93 32.95 92.95 90.00 65.7945 67.3415 13.48234 12.66841 

NPL_TL 
33 55 1.14 1.20 16.10 8.30 6.5294 3.1549 4.25728 1.37569 

!
As the table 16 shown, the main analysis of this part is to compare the variables 

for the year 2007-2009 and year 2010-2014. Observations of this two period were 33 and 

55 respectively.  The GDPR, which represents the country’s economic growth, grew at 

larger pace for an average of 3.6% during 2010-2014 due to the negative growth in 2009.  

After the outbreak of credit risk crisis, the country’s GDP showed the recovery in 2010 

with the highest growth of 7.8% in 2010, and for average of 3.6% during 2010-2014.  
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LIR was also lower during credit risk crisis at 6.07%, compared to 6.74% for after the 

outbreak of such crisis.  Thai baht was stronger after the outbreak of the credit risk crisis 

at 31.29 baht per US dollar, from the average of 34.04 baht per US dollar during 2007 -

2009. Thailand’s INF during the time before the credit risk crisis was lower at 2.3%, 

which decreased to 2.84% for 2010-2014.  For the Bank specific factor, the movements 

of these factors were all same as those of Chinese commercial banks.  Thailand’s LNTA, 

ROA, CAR and RWA_TA were lower during the time before the credit risk crisis in 

2007-2009, in which the average figure of these variables were higher for 2010-2014.  

However, those of ROE, NIM, EFR, and NPL moved in the opposite direction showing 

the contraction for 2010-2014’s average figures.  

 

The results of compare showed that there are difference in each variable between 

the period of post-credit risk crisis (2007-2009) and period of post-credit risk crisis 

(2010-2014). The results of T-test showed as follows:  

Table 17 Independent Sample T-test Results for Thai commercial banks 
 

 Period N Mean Std. 
Deviation t Sig. 

RWA_TA 
2007-2009 33 65.7945 13.48234 -0.541 0.590 

2010-2014 55 67.3415 12.66841 -0.533 0.596 

NPL_TL 
2007-2009 33 6.5294 4.25728 5.441 0.000 

2010-2014 55 3.1549 1.37569 4.417 0.000 

 

The table 17 showed the independent sample t-test results for credit risk 

(RWA_TA and NPL_TA) of Thai commercial banks listed in SSE and SZSE during two 

different periods. The finding suggested that there is difference in NPL_TL between 
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credit risk crisis (2007-2009) and post-credit risk crisis (2010-2014). The values for 

RWA_TA is insignificantly based on the mean value for this two period is quite similar, 

but still there are small different on RWA_TA between those two periods. Therefore, the 

dummy variable should create out to see the difference between credit risk crisis and 

post-credit risk crisis on credit risk of Thai commercial banks listed in SSE and SZSE. 

 

4.2 Hypothesis Testing 

4.2.1 There are differences in Risk-weighted assets/Total assets ratio between 

China’s commercial banks listed in SSE and SZSE and Thai commercial banks 

listed in SET. 

 

Table 18 T-test Results for RWA_TA (Year 2007-2014) 
 

 Group N Mean Std. 
Deviation t Sig. 

RWA_TA 
C 112 59.2756 6.47739 -5.338 0.000 

T 88 66.7614 12.92440 -4.965 0.000 

 

The Risk-weighted assets/Total assets ratio of Thai commercial banks listed in 

SET averaged 66.76% during 2007-2014, which was higher than those of Chinese 

commercial banks listed in SSE and SZSE, which averaged 59.28%. Based on the sig. 

value of t-test is 0.00, the finding suggested that there are differences in RWA_TA 

between Chinese commercial banks listed in SSE and SZSE and Thai commercial banks 

listed in SET during year 2007-2014.  
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4.2.2 There are differences in non-performing loans ratio between China’s 
commercial banks listed in SSE and SZSE and Thai commercial banks listed in 
SET. 
 

Table 19 T-test Results for NPL_TL (Year 2007-2014) 
 

 Group N Mean 
Std. 

Deviation 
t Sig. 

NPL_TL 
C 112 1.4266 2.26497 -7.670 0.000 

T 88 4.4203 3.24664 -7.357 0.000 
 

The NPL ratio of Thai commercial banks listed in SET averaged 4.42% during 

2007-2014, which was higher than those of China’s commercial banks listed in SSE and 

SZSE, which averaged only 1.43%. Based on the sig. value of t-test is 0.00, the finding 

suggested that there are differences in NPL_TL between Chinese commercial banks 

listed in SSE and SZSE and Thai commercial banks listed in SET during year 2007-2014. 
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4.3 Correlation Analysis 

Table 20 and table 21 present the correlation analysis of Chinese commercial 

banks listed in SSE and SZSE, and Thai commercial banks listed in SET respectively. 

First, the correlation analysis used to check the extent to which the selected independent 

variables influence credit risk (RWA_TA and NPL_TL). Second, correlation analysis 

also used to check whether muliticollinearity problem existed between two variables. A 

correlation coefficient greater than 0.8 usually says there are problems. (Washington G. 

K., 2014) 

4.3.1 Correlation Analysis for Chinese Commercial Banks 

Table 20 Correlation Analyses for Chinese Commercial Banks (Year 2007-2014) 
 

 RWA_TA NPL_TL GDPGR LIR EXCH INF AGE LNTA ROA ROE NIM EFR CAR DUMMY 

RWA_TA 1.000              

NPL_TL -.267 
** 

1.000             

GDPGR -.399 
** 

.362 
** 

1.000            

LIR -.109 .271 
** 

.689 
** 

1.00
0 

          

EXCH -.476 
** 

.367 
** 

.940 
** 

.464
** 

1.000          

INF -.149 .411 
** 

.411 
** 

.456
** 

.313 
** 

1.000         

AGE -.024 -.065 -.065 -
.021 

-.074 -.025 1.000        

LNTA .081 -.314 
** 

-.314 
** 

-
.107 

-.361 
** 

-.127 .576 
** 

1.000       

ROA .170 -.319 
** 

-.319 
** 

-
.022 

-.394 
** 

.025 .139 .378 
** 

1.000      

ROE -.220 
* 

.190 
* 

.190 
* 

.190
* 

.163 .089 -.019 0.81 .110 1.000     

NIM 0.115 .275 
** 

.275 
** 

.246
** 

.290 
** 

.543 
** 

-.306 
** 

-.453 
** 

.215 
* 

.050 1.000    

EFR -.190 
* 

.338 
** 

.338 
** 

-
.016 

.435 
** 

-.061 -.272 
** 

-.462 
** 

-.514 
** 

-.083 .145 1.000   

CAR -.101 -.084 -.084 .065 -.142 .085 .286 
** 

.131 .564 
** 

-.184 .262 
** 

-.312 
** 

1.000  

DUMMY .407 
** 

-.294 
** 

-.564 
** 

-
.023 

-.798 
** 

-.032 .066 .328 
** 

.403 
** 

-.070 -.224 
* 

-.452 
** 

.213 
* 

1.000 

 
*. Correlation is significant at 5% level. 
**. Correlation is significant at 1% level. 
!
!
!
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First, the finding from Pearson correlation indicated that GDPGR, LIR, EXCH, 

INF, ROE and EFR are negatively related to RWA_TA, but positively related to 

NPL_TL, while AGE and CAR are negatively related to both RWA_TA and NPL_TL. 

LNTA, ROA and DUMMY are positively related to RWA_TA and negatively related to 

NPL_TL. 

Second, from the table 20 showed that only GDPGR, EXCH, ROE, EFR and 

DUMMY significantly affect Risk-weighted assets/Total assets ratio (RWA_TA) in 

Chinese commercial banks listed in SSE and SZSE during 2007-2014. Among those 

factors, only DUMMY has positive and significant relationship with RWA_TA, while 

GDPGR, EXCH, ROE and EFR have significant negative relationship with RWA_TA.  

Third, from the table 20 showing that except AGE and CAR, all of the 

independent variables significantly affect non-performing loan ratio (NPL_TL) in 

Chinese commercial banks listed in SSE and SZSE during 2007-2014. GDPGR, LIR, 

EXCH, INF, ROE, NIM and EFR have significant positive relationship with NPL_TL, 

while LNTA, ROA and DUMMY are significant negative related with NPL_TL. 

In this table also shown that GDPGR and EXCH have a high significant 

correlation. It will be problematic to include both variables into the model. So, we 

dropped official exchange rate (EXCH) from the model.  

!
!
!
!
!
!
!
!
!
!
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4.3.2 Correlation Analysis for Thai Commercial Banks 

Table 21 Correlation Analyses for Thai Commercial Banks (Year 2007-2014) 
 

 RWA_TA NPL_TL GDPGR LIR EXCH INF AGE LNTA ROA ROE NIM EFR CAR DUMMY 

RWA_TA 
 

1.000              

NPL_TL 
 

.017 1.000             

GDPGR 
 

.047 .028 1.000            

LIR 
 

-.013 .012 .094 1.000           

EXCH -.042 .495 
** 

-.233 
* 

-.189 1.000          

INF .026 -.032 .435 
** 

.442 
** 

-.365 
** 

1.00
0 

        

AGE 
 

-.068 .028 -.006 .010 -.056 -
.009 

1.000        

LNTA -.007 .009 .000 .064 -.197 -
.002 

.689 
** 

1.000       

ROA .146 -.316 
** 

.015 -.008 -.152 .048 .225 
* 

.075 1.000      

ROE -.130 .078 .019 .073 .026 .042 -.061 -.034 .537 
** 

1.000     

NIM .031 -.021 -.005 -.153 .110 .025 .243 
* 

.015 .276 
** 

-.200 1.000    

EFR -.046 .419 
** 

.025 -.027 .312 
** 

-
.006 

-.266 
* 

-.215 
* 

-.855 
** 

-.462 
** 

-.111 1.000   

CAR -.082 -.062 -.029 -.130 -.208 -
.096 

.291 
** 

.185 -.090 -.546 
** 

.245 
* 

.028 1.000  

DUMMY .058 -.506 
** 

.284 
** 

.042 -.898 
** 

.155 .067 .223 
* 

.146 -.039 -.123 -.323 
** 

.270 
* 

1.000 

 
*. Correlation is significant at 5% level. 
**. Correlation is significant at 1% level. 
!

First, the finding from Pearson correlation indicated that LIR, EXCH, AGE, 

LNTA, ROE and EFR are negatively related to RWA_TA, but positively related to 

NPL_TL, while INF, ROA, NIM and DUMMY are positively related to RWA_TA and 

negatively related to NPL_TL. GDPGR are positively related to both RWA-TA and 

NPL_TL, while CAR are negatively related to both RWA-TA and NPL_TL. 

Second, the finding from Pearson correlation indicated that no factor affect Risk-

weighted assets/Total assets in Thai commercial banks listed in SET during 2007-2014. 

And only EXCH, ROA, EFR and DUMMY significantly affect non-performing loan ratio 

(NPL_TL) in Thai commercial banks listed in SET during 2007-2014. Among those 
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variables, ROA and DUMMY significant negative related with non-performing loans 

ratio. EXCH and EFR have shown significant positive relationship with NPL_TL. 

In this table also shown that EXCH and DUMMY have a high significant 

correlation. It will be problematic to include both variables into the model. And the 

multicollinearity problem also exists between EFR and ROA. Therefore, we dropped 

official exchange rate (EXCH) from the model to synchronize with Chinese commercial 

banks’ regression model.  
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4.4 Panel Data Regression Results 

The date of this study is panel data. The researcher runs the regression model 

through the Eview software, which used to analyze the factors (macroeconomic factors 

and bank-specific factors) that related to credit risk of commercial banks. There are 

totally 4 models, the model 1 and model 2 will explain the macroeconomic factors and 

bank-specific factors that related to credit risk of Chinese commercial banks listed in SSE 

and SZSE; the model 3 and model 4 will explain the macroeconomic factors and bank-

specific factors that related to credit risk of Thai commercial banks listed in SET. 

Fixed effects (FE) model and random effects (RE) model are the main models 

normally used to analysis Panel data. (Abiola & Olausi, 2014) 

Fixed effect (FE) model is used when you want to control omitted variables that 

differ between cases but are constant over time. This model helps to track changes in the 

variables over time to estimate the effect of independent variables on dependents 

variables. The main technique used for analysis of panel data is fixed effect. Statistically, 

fixed effect is always a reasonable thing to do with panel data because they give 

consistent result but may not be the most efficient model to run. 

The random effect (RE) is used where some omitted variables may be constant 

over time but vary between cases, others may be fixed between cases but vary over time. 

In a random effects model, the unobserved variables are assumed to be uncorrelated with 

all the observed variables, means that the RE model assume that there is no correlation 

between the covariate of interest. That assumption will often be wrong but, for the some 

reasons (e.g. standard errors may be very high with fixed effects, RE lets you estimate 
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effects for time invariant variables), an RE model may still is desirable under some 

circumstances.  

To compare between fixed effects and random effects, the Hausman test is used. 

Hausman Test compares fixed effect with random effect in Eview. Hausman test can be 

used to differentiate between fixed effect model and random effect model in panel data. It 

is designed to assess whether there is a significant difference between the estimates of the 

two models. (Clark T. S. & Linzer D. A., 2012) In this case, random effects (RE) is 

preferred under the null hypothesis due to higher efficiency, while under the alternative 

Fixed effects (FE) is at least consistent and thus preferred. Running a Hausman 

specification test at five (5) percent level enables the researcher to choose between fixed 

effects and random effects models. If the Hausman test is insignificant (Prob greater than 

0.05), then the random effects model will be used, if the Hausman test is significant (Prob 

less than 0.05), then the fixed effects model will be used (Clark T. S. & Linzer D. A., 

2012). 

F-test was run to test the fixed effect model stability and reliability. If the F-test is 

insignificant (Porb greater than 0.05), then the model is instability, should reject the fixed 

effect. If the F-test is significant (Prob less than 0.05), then the fixed effect model will be 

used.  

!
!
!
!
!
!
!
!
!
!
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Table 22 Regression Results for All Commercial Banks 
 

 Dependent Variables 

Chinese Commercial Banks Thai Commercial Banks 
RWA_TA 
(Model 1) 

NPL_TL 
(Model 2) 

RWA_TA 
(Model 3) 

NPL_TL 
(Model 4) 

Independent Variables     

Constant      
Coefficient  52.29479 -7.529830 27.7131 -31.7934 
P-value (0.0165)** (0.0064)*** (0.6956) (0.0537)* 
GDPGR     
Coefficient  -0.81362 -0.023273 -0.08851 0.06931 
P-value (0.0357)** (0.7628) (0.7943) (0.3751) 
LIR     
Coefficient  1.387924 0.366290 1.470857 0.414583 
P-value (0.0942)* (0.0398)** (0.5103) (0.4192) 
INF     
Coefficient  -1.06077 -0.072317 -0.52219 -0.26587 
P-value (0.0001)*** (0.1680) (0.4338) (0.0853)* 
AGE     
Coefficient  0.052622 0.009347 -2.01697 -1.4653 
P-value (0.2914) (0.0520)* (0.115) (0.0000)** 
LNTA     
Coefficient  -0.46508 0.405371 8.331494 7.319017 
P-value (0.7039) (0.0030)*** (0.1721) (0.0000)** 
ROA     
Coefficient  1.844876 -4.314693 2.817401 0.025744 
P-value (0.5065) (0.0000)*** (0.2293) (0.9616) 
ROE     
Coefficient  -0.07983 0.200388 -0.10725 0.015265 
P-value (0.0437)** (0.0000)*** (0.0267)** (0.1645) 
NIM     
Coefficient  8.023646 1.288324 2.710564 -0.23625 
P-value (0.0002)*** (0.0009)*** (0.1357) (0.5682) 
EFR     
Coefficient  -0.06012 -0.055116 0.07121 0.031467 
P-value (0.6323) (0.0169)** (0.6319) (0.3576) 
CAR     
Coefficient  -0.70189 0.028876 -0.27295 0.307646 
P-value (0.008)*** (0.5889) (0.5593) (0.0053)*** 
DUMMY     
Coefficient  4.781988 -0.704736 6.063504 -1.59382 
P-value (0.0002)*** (0.0043)*** (0.2059) (0.1482) 
     
Observation 112 112 88 88 
R squared 0.819378 0.880444 0.764410 0.803316 
Hausman Test (Prob) 1.000 (>0.05) 1.000 (>0.05)   

F statistic (Prob) 0.0000 0.0000 0.0000 0.0000 
FE Model   Accept Accept 
RE Model Accept Accept   
***, ** and * indicate significance level at 1%, 5% and 10% respectively. 
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The results of the test for all of commercial banks that covered in this research 

shown that there are more independent variables have significant relationship with credit 

risk of Chinese commercial banks than credit risk of Thai commercial banks. It means 

those macroeconomic factors and bank-specific factors are more significant on explaining 

the RWA_TA and NPL_TL in Chinese commercial banks.  

From the table 22 based on model 1 (column 2) results shown that GDPGR, LIR, 

INF, ROE, NIM, CAR and DUMMY, have significant level under 5%, mean that those 

dependent variables significantly related with RWA_TA of Chinese commercial banks. 

Among those variables, LIR, NIM and DUMMY significant positive related with 

RWA_TA, the other variables have significant and negative relationship with RWA_TA. 

From the value of F-test and Hausman test suggested that random effect (RE) was used to 

analysis the relationship between dependent variables and RWA_TA. The R squared of 

0.8194; it suggested that the macroeconomic factors and bank-specific factors in the 

model 1 could predict quite well on RWA_TA by 81.94%, but still have other factors 

affecting the RWA_TA by 18% in Chinese commercial banks listed in SSE and SZSE. 

The results suggest that a negative development of GDP growth rate will increase risk-

weighted assets level in commercial banks in China. The values of INF suggest that the 

purchasing power of country decrease will affect Chinese commercial banks’ risk-

weighted assets to total assets increase. The values of ROE suggest that the banks with 

the effective management in utilization of the shareholders’ funds will have lower risk-

weighted assets/ total assets ratio. The values of CAR show that Chinese commercial 

banks with good capital requirement are able to absorb more banks’ riskiness assets.  
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From the table 22 based on model 2 (column 3) results shown that DUMMY, LIR, 

AGE, LNTA, ROA, ROE, NIM and EFR have significant level under 5%, mean that 

those dependent variables significantly related with NPL ratio of Chinese commercial 

banks. From the value of F-test and Hausman test suggested that random effect (RE) was 

used to analysis the relationship between dependent variables and NPL_TL. The R 

squared of 0.8804; it suggested that the macroeconomic factors and bank-specific factors 

in the model 2 could predict quite well on NPL_TL by 88.04%, the remaining 12% still 

cannot be explained by independent variables. AGE is positively and significant related 

to NPL_TL. LIR was found positive and significantly related to NPL ratio. It implies that 

higher lending interest rate will lead more NPL ratio in Chinese commercial banks. This 

result also proved by Warue, B., N. (2013). LNTA was positive and significantly related 

to NPL level. It implies that large banks carry more non-performing loans. ROA and EFR 

have significant and negative relationship with NPL_TL, Which means that better bank 

performance and more efficiency bank’s management employed the non-performing 

loans decrease in Chinese commercial banks. ROE and NIM have found positive and 

significantly related to NPL_TL. It suggests that the development of ROE and NIM 

indicate the non-performing loans rising in Chinese commercial banks.  

From table 22 column 3 result show that only ROE have negative and significant 

relationship with RWA_TA of Thai commercial banks. The values of ROE suggest that 

the banks with the effective management in utilization of the shareholders’ funds will 

have lower risk-weighted assets/ total assets ratio. As the correlation analysis (table 18) 

results showed the multicollinearity problem also exists between EFR and ROA, that is 

consistent inefficiency for random effect model, then from the value of F-test suggested 
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that fixed effect (FE) was used to analysis the relationship between dependent variables 

and RWA_TA of Thai commercial banks listed in SET. The R squared of 0.8194; it 

suggested that the macroeconomic factors and bank-specific factors in the model 3 could 

predict on RWA_TA by 81.94%, but still have other factors affecting the RWA_TA by 

18% in Thai commercial banks listed in SET. 

 The table 22 column 4 is the regression results for NPL_TL of Thai commercial 

banks listed in SET. As the same reason with model 3, therefore, the fixed effect (FE) 

was used to analysis the relationship between dependent variables and NPL_TL of Thai 

commercial banks listed in SET. The R squared of 0.8033; it suggested that the 

macroeconomic factors and bank-specific factors in the model 4 could predict on 

NPL_TL by 80.33%, in which there are other factors affecting the NPL_TL by 20% in 

Thai commercial banks listed in SET. The results suggest that AGE and INF have 

negative and significant relationship with NPL ratio. Bank size was found out positive 

and significantly relationship with NPL ratio of Thai commercial banks, same as Chinese 

commercial banks that larger banks carry on more non-performing loans. CAR was 

positive and significantly related to NPL ratio. It means that banks with a good capital 

requirement will carry more non-performance loans. This is quirt different with the 

literature review that the banks with higher CAR will carry less non-performing loans 

(Berger & De Young, 1997; Salas & Saurina, 2002). 

!
!
!
!
!
!
!
!
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Chapter 5 

Conclusion and Discussion 

This chapter will conclude and discuss the result of the research. In addition, the 

study also provides suggestions macroeconomic factors and bank-specific factors related 

to the credit risk in commercial banks. Finally, we present the limitations and the 

possibility of future research for this study. 

5.1 Conclusions 

This study investigated the factors related to credit risk of commercial banks 

during the period from 2007-2014 by using annual data (panel data) in the fixed effect 

model and random effect model, the researcher selected 14 Chinese commercial banks 

listed in SSE and SZSE, and 11 Thai commercial banks listed in SET in this study. Based 

on the literature review, there are 14 factors will used in this study. The researcher 

separated those factors to three parts: 4 macroeconomic factors and 8 bank-specific 

factors as the dependent variables, and 2 credit risk indicators as the independent 

variables. First, the macroeconomic factors are GDP growth (GDPGR), lending interest 

rate (LIR), official exchange rate (EXCH) and inflation (INF). Second, the bank-specific 

factors are age of banks (AGE), bank size (LNTA), return on assets (ROA), return on 

equity (ROE), net interest income (NIM), efficiency ratio (EFR), capital adequacy ratio 

(CAR), and dummy variables (DUMMY) of credit risk crisis (2007-2009) and post credit 

risk crisis (2010-2014) were applied to see the difference between those two period on 

credit risk of Chinese commercial banks and Thai commercial banks. Unfortunately, as 

the results of correlation analysis (table 20 and table 21) showed that there are 

multicollinearity problems existed, so this study dropped official exchange rate (EXCH) 
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from the model. Lastly, the credit risk indicators are risk-weighted assets/total assets 

(RWA_TA) and non-performing loans ratio (NPL_TL). 

 

From the hypothesis testing 1 and 2, the author found out that there are 

differences in RWA_TA and NPL_TL between Chinese commercial banks listed in SSE 

and SZSE and Thai commercial banks listed on SET during 2007-2014. 

 

The table 22 shown the regression results for all commercial banks that covered in 

this research. Model 1 and 2 applied to use the random effects model to explain the 

relationship between dependent variables and credit risk of Chinese commercial banks 

listed in SSE and SZSE. Model 3 and 4 applied to use the fixed effects model to explain 

the relationship between dependent variables and credit risk of Thai commercial banks 

listed in SET. The results of R-squared shown that there are more independent variables 

have significant relationship with credit risk of Chinese commercial banks listed in SSE 

and SZSE than credit risk of Thai commercial banks listed in SET. It means those 

macroeconomic factors and bank-specific factors are more significant on explaining the 

RWA_TA and NPL_TL in Chinese commercial banks listed in SSE and SZSE. 

Particularity, compared the regression results of RWA_TA and NPL_TL in both 

countries, we found out that those macroeconomic factors and bank-specific factors are 

more significant on explaining the NPL-TL of commercial banks than RWA_TA.  

The results of the regression for Chinese commercial banks listed in SSE and SZSE are 

as follows: 



! 67!

First (model 1), the use of RWA_TA as dependent variable showed that GDPGR, 

INF, ROE and CAR are negatively and significantly related with RWA_TA, while LIR, 

NIM and DUMMY are positively and significantly related to RWA_TA. Other remaining 

variables such as AGE, LNTA, ROA and EFR are insignificant to RWA_TA. 

Second (model 2), the use of NPL_TL as dependent variable showed that LIR, 

AGE, LNTA, ROE and NIM are positively and significantly related with NPL_TL, while 

ROA, EFR and DUMMY are negatively and significantly related to NPL_TL. Other 

remaining variables such as GDPGR, INF and CAR are insignificant to NPL_TL. 

 

The results of the regression for Thai commercial banks listed in SET are as follows: 

First (model 3), the use of RWA_TA as dependent variable showed that only 

ROE is negatively and significantly related with RWA_TA. Other remaining variables 

are insignificant to RWA_TA. 

Second (model 4), the use of NPL_TL as dependent variable showed that LNTA 

and CAR are positively and significantly related with NPL_TL, while AGE and INF are 

negatively and significantly related to NPL_TL. Other remaining variables such as 

GDPGR, LIR, ROA, ROE, NIM, EFR and DUMMY are insignificant to NPL_TL. 

!
!
!
!
!
!
!
!
!
!
!
!
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5.2 Discussions  

Table 23 Conclusions for All Variables in Regression 
 

 Chinese commercial banks Thai commercial banks 

RWA_TA NPL_TL RWA_TA NPL_TL 

GDPGR -√ **    

LIR +√* +√**   

EXCH Dropped from model 

INF -√***   -√* 

AGE  +√*  -√** 

LNTA  +√***  +√** 

ROA  -√***   

ROE -√** +√*** -√**  

NIM +√*** +√***   

EFR  -√**   

CAR -√***   +√*** 

DUMMY +√*** -√***   

***, ** and * indicate significance level at 1%, 5% and 10% respectively. 
 

GDP growth rate 
 

GDP growth rate is a main indicator of macroeconomic conditions and debt 

sustainability of wide group of borrowers (Zribi & Boujelenne, 2011; Al-smadi, 2010; 

Washington, 2014). From the table showed that GDP growth rate was negative 

significant related to credit risk of Chinese commercial banks, this is proved in previous 

study (Salas and Saurina, 2002; Nkusu, M., 2011; Warue, 2013; Al-Wesabi & Ahmad, 

2013). It means that an increasing in GDP growth rates translates into higher income and 

improves debt-servicing capacity of borrowers, which results in lower credit risk of 
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banks. However, the results show that GDP growth rate does not have significant effect 

on credit risk of Thai commercial banks (Vatansever & Hepsen, 2013). It suggested that 

the commercial banks are not responsive to changes in GDP growth rate in Thailand. 

Lending interest rate 

Lending interest rate was found out that positively and significantly related to 

credit risk in Chinese commercial banks. This goes to confirm previous studies done on 

the same by Warue, (2013); Washington, (2014); Beck, Jakubík & Piloiu, (2013); and 

Souto, Tabak & Vazquez (2009). This result confirmed that over lending interest rate will 

exposure a serious threat on financial institutions’ earning (Woodford & Michael, 2003; 

Espionza & Prasad, 2010). However, the results show that lending interest rate does not 

have significant effect on credit risk of Thai commercial banks. the study from 

Vatansever & Hepsen (2013) got the same results as well.  

Exchange rate 

As the muliticollinearity problem existed in the regression model, so both Chinese 

commercial banks and Thai commercial banks drop the exchange rate out from the 

model. But from the descriptive statistic results showed that both countries exchange rate 

appreciated during this period.  

Inflation rate 

Both Chinese commercial banks and Thai commercial banks have significantly 

and negative relationship with credit risk. It confirm by Warue, (2013); Washington 

(2014). The previous studies recommends that need to pay more attention on inflation, 
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because of high inflation reduce in loan loss in cases of low inflation rate.  

Age of banks 

In this study, age of banks showed a positive and significant relationship with 

credit risk of Chinese commercial banks, but a negative and significant relationship with 

credit risk of Thai commercial banks. The author recommends that need to pay an 

attention on age of bank, it may be a probability factor that related to commercial banks 

default (Stephanou  & Mendoza, 2005).  

Bank size 

Bank size is a main factor that which influenced on credit risk (Zribi & 

Boujelbene, 2011; Al-smadi, 2010; Warue, 2013; Al-Wesabi and Ahmad, 2013; 

Stephanou  & Mendoza, 2005). It was showing positively and significantly relationship 

with commercial banks in both countries. The reason of bank size has positively 

correlation with credit risk is because a bank’s larger size gives the bank further ability to 

pursue higher risk loans and utilize higher levels of leverage and the large banks are able 

to take excessive risk by using leverage to extend loans. It proved by Stern and Feldman 

(2004).  

Return on assets 

Return on assets as a major ratio that indicates the profitability of banks, it 

showed a negative relationship with credit risk in Chinese commercial banks (Kevin & 

Tiffany, 2010; Ongore & Kusa, 2013). It means that ROA could be augmented by having 

a effective risk management as it assist to reduce the bad loans (Kaaya & Pastory, 2013; 
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Wen, 2010). But ROA does not have significant effect on credit risk of Thai commercial 

banks, it suggests that whether efficiency the resources of the company are used to 

generate the income, the loans quality is not effected in Thai commercial banks 

(Khrawish, 2011). 

Return on equity 

The return on equity is defined as the ratio of net income to total equity. The 

return on equity also can be either positively or negatively correlated with credit risk. 

Due to pressures to improve reported financial performance, the bank may sacrifice long 

term profitability, by creation of higher-risk, lower quality loans, in order to achieve 

short- term profitability. So the return on equity is positively correlated to non-

performing loans ratio in Chinese commercial banks (Rajan & Dhal, 2003; Berger & 

Deyoung, 1997; Louzis, Vouldis & Metaxas, 2011; Vatansever & Hepsen, 2013). 

Particularity, ROE is negatively related to risk-weighted assets, it means that ROE is 

main factor that affect the assets quality, a higher value of ROE will reduce the risk assets 

in commercial banks (Kaaya & Pastory, 2013; Ongore & Kusa, 2013). 

Net interest margin 

Net interest margin as another indicator of profitability in commercial banks, it 

reflects the cost of bank intermediation services and the efficiency of banks (Gul, Faiza & 

Khalid, 2011). Net interest margin normally is negatively related to credit risk of 

commercial banks (Al-smadi, 2010; Kaaya & Pastory, 2013; Ongore & Kusa, 2013). 

However, in this study, NIM was positive and significant related to credit risk of Chinese 

commercial banks, it same as Pestova & Mamonov, (2012) researched about bad loan 
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problem in Russian banking system during financial crisis, it because of the commercial 

banks are seeking for high profit but neglected the increasing in bad loans and risky 

assets.  

Efficiency ratio 

Efficiency ratio is to measure the level of efficiency and the ability of banks in 

operations to generate operating income. The efficiency ratio can be either positively 

(Berger and Deyoung, 1997; Louzis, Vouldis & Metaxas, 2011; Quagliariello, 2007; 

Podriera & weill, 2008) or negatively (Salas and Saurina, 2002) correlated with non-

performing loans ratio.  In this study, efficiency ratio was negatively related to credit risk 

in Chinese commercial banks. It means the lower efficiency ratio show more efficient in 

carrying out its business activities, and high cost efficiency may be indicative of a lack of 

devoting resources to carrying out due diligence in the application, control, and 

monitoring of loans, therefore increasing the risk of these loans.  

Capital adequacy ratio 

Capital adequacy ratio is a measure of the amount of a bank’s capital expressed as 

a percentage of its risk weighted credit exposures showing negative relationship with risk 

weighted assets of Chinese commercial banks, it means that higher capital adequacy will 

lead high profitability in Chinese commercial banks, therefore, Chinese commercial 

banks will be able to absorb more bad loans and risky assets (Berger & Deyoung, 1997; 

Salas & Saurina, 2002). However, CAR is positively related to non-performing loans of 

Thai commercial banks. It proved by Vatansever & Hepsen (2013) to investigate impacts 

of macroeconomic indicators and bank-specific factors on non-performing loan ratio in 
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Turkey.  

Dummy variable of credit risk crisis (2007-2009) and post credit risk crisis (2010-

2014) 

In this study, the results showing that dummy variable was only significantly 

related to credit risk of Chinese commercial banks. Therefore, it means that the credit risk 

of Chinese commercial banks have been changed during those two periods. But Thai 

commercial banks did not have significantly yearly change trends during those two 

periods. (Skrivanek, 2009) 

 

5.3 Research Recommendation 

There are some recommendations for the banking sector and country policy maker of 

banks. 

For banking sector: 

1) Bank management plays an important role in shaping its credit risk management 

rather than macroeconomic factors. The improvement of banks’ performance and 

efficiency will lead to well managed on credit risk. Banks need to hire the one 

who has high experience and qualification on credit risk management, and need to 

consistently train their employees to be more professional as well.  

2) As the large banks play critical role in country’s economic development, larger 

size of banks likely to have higher non-performing loan ratio in both Chinese and 

Thai commercial banks. Therefore, Assets Management Company should be 

established for assisting the commercial banks to control the bad loans.  
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3) The descriptive statistic showed the differences between credit risk crisis and 

post-credit risk crisis. The study recommend the banks must recognize their 

problem loans more rapidly and must adapt and maintain their efficiency 

performance and risk management as it will sustain banks for the worst scenarios 

in economic conditions. 

For policy maker of banks: 

1) Higher lending interest rate is leading higher credit risk in the commercial banks.  

The study recommends that banks should keep lending interest rate as low as 

possible to make sure that repayment is punctual and affordable for the creditors. 

The policy maker of banks need to fixed lending interest rate is considered for 

huge sum of money so as to reduce the bad loans. 

2) The policy maker can push the university colleges of the country added “credit 

risk management course” on their curriculum to accelerate effective credit risk 

management development. 

!
5.4 Limitations and Further Research 

This research to investigated the macroeconomic factors and bank-specific factors 

that related with credit risk of commercial banks. Thus, the result of this study can apply 

for the commercial bank industry only and thus may not be used in other types of 

financial institutions. Therefore, the future research is recommended to study the same 

dependent variables of other financial institutions such as government banks, insurance 

companies, and others to further identify the generalization of the study.  The researcher 

collected the data from the secondary source for Chinese commercial banks and Thai 

commercial banks during the period of 2007-2014, and thus the further research should 
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be applied to commercial banks in other locations or even different period of times.  

Further, this research has only four macroeconomic factors and eight bank specific 

factors affecting the bank’s credit risk, in which there might be more factors affecting the 

credit risk that are not in the focus of this study. The researcher suggested that the further 

research should also study. 
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