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Abstract 

As the main source of business income of commercial banks in China, credit business has 
an important impact on the operation and development of rural commercial banks. The 
credit risk of China's rural commercial banks is higher than that of other commercial 
banks because the problems of non-performing loans have not been completely solved 
in the process of financial institution reform and the operation and management of rural 
commercial banks need to be improved. To build a more scientific and systematic credit 
risk prediction and prevention system, this article is based on financial risk management 
perspective, using the factor analysis method, first of all, the bank credit risk is divided 
into market risk, credit risk, operational risk, liquidity risk, policy risk, determine the 
"non-performing loan ratio" and "capital adequacy" seven credit risk evaluation index. 
Then select the data of 30 domestic rural commercial banks in 2019 to establish the risk 
assessment model of China's rural commercial banks' credit business, and summarize 
the three dimensions of "asset quality", "profitability" and "management ability" as the 
key to the risk management of rural commercial banks' credit business. Finally, from 
three dimensions of asset quality, profitability and management ability, the paper puts 
forward the corresponding risk prevention measures of rural commercial bank credit 
business. 
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1. Introduction 

With the continuous development of socialist market economy, in order to effectively break the 
traditional urban-rural dual economic system, many local rural credit cooperatives in our 
country have gradually transformed into rural commercial banks through system and system 
reform, and achieved initial results. The report of the 19th National Congress of the Communist 
Party of China points out that rural commercial banks are an indispensable and important link 
in the construction of China's rural banking system, and play an important guiding significance 
for the thorough solution of China's "agriculture, rural areas and farmers" issues and the 
promotion of the healthy and stable development of rural collective economy. However, due to 
the problems left by rural credit cooperatives themselves and the incomplete reform, rural 
commercial banks have been widely criticized for their large scale non-performing loans since 
their inception. As one of the most important revenue sources of rural commercial banks, 
whether the credit business can be kept healthy is the cornerstone of the long-term 
development of rural commercial banks in China. How to reduce the probability of the 
occurrence of credit business risks is one of the primary tasks of rural commercial banks. 

According to the nature of financial risk, this paper divided the rural commercial bank credit 
risk type and, in turn, determine the risk assessment index, and then randomly selected 30 



Volume 2 Issue 6, 2021 

DOI: 10.6981/FEM.202106_2(6).0032 

184 

Frontiers in Economics and Management 

ISSN: 2692-7608 

farmers commercial Banks as the research sample, using factor analysis method to build the 
agriculture business bank credit risk evaluation, risk assessment model for the influence factors 
of agricultural business bank credit risk management, This paper analyzes the weak links of 
financial risk management of rural commercial banks and puts forward corresponding 
scientific countermeasures and solutions. 

The research significance of this paper is as follows: firstly, in terms of theoretical research, the 
existing domestic research on credit risk management generally takes large commercial banks 
as the research object, and the research on risk management of rural commercial banks is 
relatively few. This paper has certain supplementary significance for the research on credit risk 
management of commercial banks in China. Second, in terms of risk management practices of 
rural commercial banks, the comprehensive risk assessment system of rural commercial banks 
has been improved to provide suggestions for credit risk management of rural commercial 
banks and promoting the healthy and stable development of rural commercial banks. 

2. Literature review 

In view of the reasons for the formation of risks in rural commercial banks, first of all, from the 
perspective of the evolution history of rural commercial banks, Ma Jiujie, Qi Hao et al. (2020) 
believe that the adjustment of the loan structure after the restructuring of rural credit 
cooperatives is conducive to the improvement of profitability of rural commercial banks [1]. 
Secondly, from the perspective of the development environment of rural commercial banks, Liu 
Dayong and Qi Peng (2021) believe that the risk level of China's rural commercial banks is 
always high due to the relatively single business, unclear market positioning and long-term 
commitment to the policy task of "supporting agriculture and supporting small businesses". 
Herfindahl index (HHI) is constructed from the perspective of intra-regional bank competition, 
which indicates that intra-regional banking competition is closely related to the risks of rural 
and commercial banks [2]. Duan Sheng (2021) points out that the risk assets of rural 
commercial banks continue to increase due to the impact of the bottom operation of the macro 
economy in combination with the current situation of the capital adequacy ratio and related 
indicators of small and medium-sized rural banks in China [3]. Finally, from the perspective of 
the governance of commercial banks at the micro level, Duan Sheng points out that the internal 
reasons for the higher risk of rural commercial banks include weak internal operating basis and 
improper intervention of external shareholders [3]. Luo Chunchan, You Qiushang et al. (2021), 
based on the two-dimensional perspectives of bank risk constraint efficiency and corporate 
governance risk, proposed that the ownership concentration of rural commercial banks in 
China is relatively low, the phenomenon of "free riding" is common and the development level 
is relatively low [4]. Zhang Zhengping and Liu Yunhua (2020) proposed that the upgrading and 
promotion of basic electronic facilities could reduce the operation risks of rural commercial 
banks to a certain extent, but their risk taking increased significantly with the non-interest 
income [5]. Zhang Xia (2019) believes that the causes of capital risk governance of rural 
commercial banks are the improper concentration and balance of ownership structure, the 
imbalance of business model and customer structure, and the increase of capital risk weight [6]. 
In recent years, with the exposure of many credit problems of urban commercial banks and 
rural commercial banks, the research on the overall risk of rural commercial banks has been 
carried out in depth, and the credit risk of rural commercial banks has become a hot issue in 
the risk research of rural commercial banks by scholars. 

For the formation of commercial bank credit risk and quantitative problems, analysis on 
commercial bank credit risk formation, li, jin tian (2020) from the rural reform of small micro 
enterprise financing difficulties, points out that the registered capital of the rural commercial 
bank in our country there are fewer, profit level is not high, risk early warning mechanism 



Volume 2 Issue 6, 2021 

DOI: 10.6981/FEM.202106_2(6).0032 

185 

Frontiers in Economics and Management 

ISSN: 2692-7608 

inefficient, risk management talent shortage problem such as [7]; Wei Qunsheng (2019) 
concluded that there are four problems in credit risk identification of rural commercial banks 
in China, including improper identification methods, inadequate identification information, 
poor quality of managers and weak risk tolerance [8]. In terms of credit risk quantification, Tian 
Yaqun and Fan Yachen (2020) used the fixed effect model to find that the credit risk of most 
rural commercial banks decreases with the increase of loan price competition [9]. Zhou Jie 
(2017) pointed out that according to different customer groups, credit management risks of 
Chinese commercial banks can be divided into three types: enterprise risk, individual human 
customer risk and combined risk [10]. Xin Shusen (2007) divided the influencing factors of 
credit risk into enterprise credit risk, operator and management system risk, market economy 
policy risk, law and regulation risk and financial capital market liquidity management risk [11]. 
At present, there is no unified index for credit risk quantification, but it is a common practice to 
classify credit risks according to the operation status of rural commercial banks and then make 
a comprehensive score. 

Combined with the existing research results and experience, this paper determines the "market 
risk", "credit risk" "operational risk" and so on five big rural commercial bank credit business 
risk assessment point of view, to establish our country agriculture commercial bank credit risk 
assessment model, in order to realize the agricultural commercial bank credit risk quantitative 
and scientific management, put forward the corresponding agri-businesses bank credit risk 
prevention measures. 

3. The study design 

3.1. Research methods 

Factor analysis converts a set of multi-indicator variables into a small number of common 
factors for statistical analysis. Risk analysis of rural commercial bank credit business involves 
a lot of data on and off the table, and the correlation between variables is strong. Factor analysis 
method is used to realize dimensionality reduction analysis and convert each economic 
variable into several common factors, which can reflect the risk factors of rural commercial 
bank credit business more intuitively and succinctly. 

The implementation steps of factor analysis are as follows: 

(1) Confirm whether the multi-indicator system is suitable for factor analysis. In this paper, 
quantitative model KMO method and Bartlett sphere test are adopted to confirm whether the 
selected risk assessment index system is suitable for factor analysis. 

(2) The software is used to obtain the common factor, and the index variables are rotated to 
obtain the contribution degree of each index variable to the common factor. 

(3) The common factor and the corresponding covariance matrix were obtained, and the score 
of common factor variable was calculated. 

3.2. Construction of credit risk assessment index system 

According to the different nature of financial risks, this paper divides the credit risks of rural 
commercial banks into five categories: credit risk, operational risk, market risk, policy risk and 
liquidity risk. Although in traditional financial risk management theories, policy risk is often 
considered as a component of market risk, Rural Commercial Bank is more vulnerable to the 
impact of policy changes than other financial institutions. Therefore, policy risk is considered 
separately in this paper. For each type of content, see Table 1. 

Credit risk and liquidity of credit business reflect the ability of rural commercial banks to repay 
short-term matured debts. In this paper, four proxy variables are selected as "capital adequacy 
ratio", "non-performing loan ratio", "provision coverage ratio", and "asset-liability ratio". The 
main factor affecting the operational risk of credit business is the credit personnel of rural 
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commercial banks, and the quality is more important than the quantity of credit personnel, so 
this paper selects the index of "employee education hierarchy". For market risk and policy risk, 
this paper selects two indexes, "return on assets" and "net interest margin", from the 
perspective of the profitability and potential development ability of rural commercial banks 
themselves. The meanings and calculation formulas of each index are shown in Table 2. 

 

Table 1. Types and contents of credit risks of rural commercial banks 
Risk categories Content 

Credit risk 
It mainly refers to the loss caused by the debtor's breach of contract or the 

weakening of their ability to fulfill the agreement. 

Operational risk 
Direct or indirect damage to internal processes, personnel, systems or external 

events caused by incomplete or defective internal operations of the bank. 

Market risk 
Risk of an increase or loss in the value of an asset or income from labor due to 

market price factors. 

Policy risk 
When the policy environment changes greatly, and the changes caused by such 

policies, commercial banks are unable to bear or the risks arising therefrom. 

Liquidity risk 
A risk generally refers to the financial risk that commercial banks may be unable 
to raise funds in a timely manner with sufficient liquidity or fail to pay debts that 

have matured in a reasonable price of funds and in a timely manner. 

 

Table 2. Indicators of credit risk of rural commercial bank 
Indicators Index interpretation 

Non-performing 
loan ratio 

Non-performing loan ratio = credit balance of non-performing loans/balance of 
various loans. The smaller the ratio, the higher the safety. 

Provision coverage 
Provision coverage = reserve for interest loss of enterprise loans due/balance of 

interest on loans due. The higher the ratio, the higher the safety. 

Capital adequacy 
ratio 

Capital adequacy ratio = weighted risk capital/capital. The higher the ratio, the 
higher the safety. The People's Banking Association of China stipulates that the 

fixed capital flow adequacy ratio of commercial banks should not be less than 8%. 

Asset-liability ratio 
Asset-liability ratio = total capital of bank asset-liability/total income of bank 

assets operating value. Its optimal level is generally considered to be 40-60%. The 
lower the ratio, the higher the degree of safety. 

Employee 
educational 
hierarchy 

Education hierarchy = number of employees with higher education/number of 
employees. 

Return on assets 

Return on assets = investor's net profit/total asset value. The number of return 
rate directly measures the ability of a commercial bank to obtain earnings and 

reflects the competitive advantage of commercial banks in the market and their 
ability of sustainable and healthy development. 

Net interest margin 
Net interest margin =(interest income - interest expense)/ average interest-

earning assets. The higher the ratio, the higher the safety. 

 

4. The empirical analysis 

4.1. The data source 

Based on the data availability of the 2019 public annual reports of China's rural commercial 
banks, this paper takes the listed rural commercial banks as the research object and selects 30 
rural commercial banks, including Jiangsu Zijin Rural Commercial Bank, Wuhu Yangtze Rural 
Commercial Bank, Shanghai Rural Commercial Bank and Beijing Rural Commercial Bank, as 
samples. 
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4.2. KMO test and Bartlett test of sphericity 

Using SPSS26 software to carry on the analysis, the results such as table 3. 

 

Table 3. KMO and Bartlett tests 
KMO value 0.639 

Bartlett sphericity test 

Approximate chi-square 49.232 

df 21.142 

P value 0.000 

 

The KMO value of the sample data is 0.639, between 0.60 and 7, and the P value is 0.000, less 
than 0,005. Therefore, the sample data has passed the Bartlett sphericity test and is suitable for 
factor analysis. 

4.3. Common factor extraction 

As shown in Table 4, the operation results of SPSS26 show: Three common factors can be 
extracted from capital adequacy ratio, non-performing loan ratio, provision coverage ratio, 
return on assets, asset-liability ratio, employee education hierarchy and net interest margin. 
The amount of information extracted is evenly distributed. After rotation, the variance 
interpretation rates of the three common factors are respectively 28.568%, 28.398% and 
16.801%. The cumulative variance interpretation rate reached 73.768%, which could reflect 
most of the information of the influencing factors of the credit risk of rural commercial banks. 

 

Table 4. Variance interpretation rate 

Serial 
numb

er 

Characteristic root 
Interpretation rate of variance 

before rotation 
Interpretation rate of variance after 

rotation 

Chara
cterist
ic root 

Variance 
interpretati
on rate (%) 

Cumulative 
contributio
n rate (%) 

Chara
cterist
ic root 

Variance 
interpretati
on rate (%) 

Cumulative 
contributio
n rate (%) 

Chara
cterist
ic root 

Variance 
interpretati
on rate (%) 

Cumulative 
contributio
n rate (%) 

1 2.255 32.208 32.208 2.255 32.208 32.208 2 28.568 28.568 
2 1.969 28.133 60.341 1.969 28.133 60.341 1.988 28.398 56.966 
3 0.94 13.427 73.768 0.94 13.427 73.768 1.176 16.801 73.768 
4 0.611 8.726 82.494 - - - - - - 
5 0.589 8.42 90.913 - - - - - - 
6 0.364 5.207 96.12 - - - - - - 
7 0.272 3.88 100 - - - - - - 

 

Table 5. Table of factor load coefficient after rotation 

Indicator 
Factor load factor Common degree 

(variance of common factor) Factor 1 Factor 2 Factor 3 

Capital adequacy ratio 0.755 0.061 0.093 0.582 
Non-performing loan ratio 0.003 0.903 0.042 0.818 

Provision coverage 0.172 0.878 0.04 0.803 
Asset-liability ratio 0.796 0.216 0.03 0.681 

Employee educational hierarchy 0.053 0.092 0.942 0.899 
Return on assets 0.636 0.565 0.147 0.745 

Net interest margin 0.6 0.153 0.504 0.637 

 

4.4. Factor rotation analysis 

As shown in Table 5, the maximum variance rotation method for factor rotation found that the 
common degree was much higher than 0.4, indicating a strong correlation between the index 
and the common factor, which could effectively extract information. Among them, the common 
factor 1 has the highest correlation with "capital adequacy ratio" and "asset-liability ratio", and 
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also has a strong correlation with "return on assets" and "net interest margin", with a 
correlation of more than 0.4. Since these four indicators are closely related to the profitability 
of rural commercial banks, this common factor is defined as "profitability". Factor 2 has the 
strongest correlation with "return on assets", "non-performing loan ratio" and "provision 
coverage ratio", so factor 2 can be defined as "asset quality". Finally, factor 3 has a strong 
correlation with "educational hierarchy of employees" and "net interest margin", which can 
reflect the operation and employee management of rural commercial banks, so the common 
factor 3 is summarized as "management ability". 

4.5. Public factor score calculation 

As shown in Table 6, the scoring coefficient matrix of the common factor is as follows: 

 

Table 6. Spin component score coefficient matrix 

Indicator 
Element 

Element 1 Element 2 Element 3 

Capital adequacy ratio 0.402 0.047 0.091 
Non-performing loan ratio 0.008 0.455 0.033 

Provision coverage 0.107 0.446 0.011 
Asset-liability ratio 0.458 0.127 0.22 

Employee educational hierarchy 0.192 0.039 0.883 
Return on assets 0.309 0.272 0.006 

Net interest margin 0.213 0.068 0.338 

 

According to Table 6, the common factor scoring formula is obtained: 

Score of common factor 1 = Profitability =0.402* Capital adequacy ratio (%)+0.008* Non-
performing loan ratio (%)+0.107* Provision coverage ratio (%)+0.458* Asset-liability ratio 
(%)+0.192* Employee education level structure (%)+0.309* Return on assets (%)+0.213* Net 
interest margin (%) 

Score of common factor 2 = Asset quality =0.047* Capital adequacy ratio (%)+0.455* Non-
performing loan ratio (%)+0.446* Provision coverage ratio (%)+0.127* Asset-liability ratio 
(%)+0.039* Employee education level structure (%)+0.272* Return on assets (%)+0.068* Net 
interest margin (%) 

Score of common factor 3 = Management ability =0.091* Capital adequacy ratio (%)+0.033* 
Non-performing loan ratio (%)+0.011* Provision coverage ratio (%)+0.220* Asset-liability 
ratio (%)+0.883* Employee education hierarchy (%)+0.006* Return on assets (%)+0.338* Net 
interest margin (%) 

In addition, "Profitability" is 38.7%, "Asset quality" 38.5%, and "Management ability" 22.8%. 

4.6. Results analysis 

Based on the result of factor analysis, this paper obtains the formula for calculating the 
comprehensive score of credit business risk assessment of rural and commercial banks: 

Rural Commercial Bank credit business risk assessment score =0.387* profitability (common 
factor 1) +0.385* asset quality (common factor 2)+0.228* management ability (common factor 
3) 

According to the above calculation formula, the comprehensive scores of 30 sample rural 
commercial banks are ranked from high to low, as shown in Table 7. 

Zhejiang Dongyang Rural Commercial Bank, which has the highest comprehensive score, has 
the lowest non-performing loan ratio of 0.51 in 2019. "Provision coverage" is 762.28, the 
highest ratio; Return on assets is 1.37%, ranking second among the 30 sample banks; The 
overall assets have low risk, high safety and strong profitability. 
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Table 7. Comprehensive score ranking 
Serial 

number 
Bank name 

Composite 
score 

profitability 
Asset 

quality 
Ability to 
manage 

1 Zhejiang Dongyang Rural Commercial Bank 1.28 0.8 1.98 0.94 
2 Guangdong Nanhai Rural Commercial Bank 0.83 2.57 0.83 2.11 
3 Shenzhen Rural Commercial Bank 0.83 0.43 0.47 2.1 
4 Fujian Nan 'an Rural Commercial Bank 0.7 1.17 0.03 1.06 
5 Changshu Rural Commercial Bank 0.7 0.84 0.79 0.3 
6 Wuhu Yangzi Rural Commercial Bank 0.68 0.81 0.6 2.62 
7 Changsha Rural Commercial Bank 0.52 1.97 0.3 0.5 
8 Zhejiang Yiwu Rural Commercial Bank 0.51 0.72 0.37 0.41 
9 Dongguan Rural Commercial Bank 0.44 0.33 0.8 0 

10 Shanghai Rural Commercial Bank 0.3 0.13 0.64 0.46 
11 Zhejiang jiangshan rural commercial bank 0.27 1.16 1.85 0.06 
12 Zhejiang Anji Rural Commercial Bank 0.19 0.72 1.17 0.09 
13 Zhejiang wenlongwan rural commercial bank 0.07 0.49 1.12 0.75 
14 Beijing Rural Commercial Bank 0.01 0.71 0.61 0.24 
15 Fujian Jinjiang Rural Commercial Bank 0 1.47 1.4 0.16 
16 Jiangsu jiangyin rural commercial bank 0.08 0.35 0.58 0.04 
17 Jiangsu Rural Commercial Bank 0.12 0.05 0.34 0.05 
18 Wuxi Rural Commercial Bank 0.15 0.44 0 0.1 
19 Chongqing Rural Commercial Bank 0.19 0.18 0.23 0.94 
20 Zhejiang Hangzhou Yuhang Rural Commercial Bank 0.27 1.72 1.21 0.31 
21 Ganzhou Rural Commercial Bank 0.41 0.35 0.46 0.4 
22 Qingdao Rural Commercial Bank 0.43 1.14 0.17 0.24 
23 Tianjin Rural Commercial Bank 0.45 0.24 1.21 0.37 
24 Jilin Jiu Tai Rural Commercial Bank 0.51 0.7 0.66 0.07 
25 Nanchang Rural Commercial Bank 0.65 0.17 1.29 0.96 
26 Hebei Tangshan Rural Commercial Bank 0.78 1.19 1.51 1.15 
27 Liaocheng Rural Commercial Bank 0.78 0.4 0.26 2.33 
28 Jiangsu Zijin Rural Commercial Bank 0.79 1.1 0.43 0.88 
29 Haikou Rural Commercial Bank 0.81 0.32 1.92 0.21 
30 Guangzhou Rural Commercial Bank 0.91 1.17 1.27 0.14 

 

From the comprehensive score ranking, the common factor "profitability" has the largest 
weight in the comprehensive score, and has a strong correlation with "capital adequacy ratio" 
and "asset-liability ratio". Guangdong Nanhai Rural Commercial Bank, ranked second overall, 
had the highest profitability score, while 70.51% of the bank's employees with a bachelor's 
degree or above accounted for the lowest proportion. Therefore, the bank should focus on the 
introduction and training of high-quality financial talents, and comprehensively improve their 
own risk resistance ability. 

The credit risk of rural commercial banks may have a barrel effect: the ability of rural 
commercial banks to withstand risks depends on the "short board" of the whole risk influencing 
factors. Therefore, the establishment of risk assessment model is helpful to find the "short 
board" of credit management of rural and commercial banks and take targeted optimization 
measures. 

5. Conclusions and recommendations 

The risk assessment of the credit business of rural commercial banks shows that the risk of the 
credit business of rural commercial banks is greatly affected by profitability, asset quality and 
management ability, and the risk management of the credit business of rural commercial banks 
can be carried out from these three aspects. 

5.1. Strengthening the agribusiness profitability of the bank 

Rural commercial banks also need to further improve their profitability while effectively 
controlling their risks. On the one hand, rural commercial banks can focus on business 
innovation. By introducing innovative management modes and technologies of commercial 
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banks at home and abroad, rural commercial banks can make full use of existing innovative 
methods to create financial products that meet the business characteristics of rural commercial 
banks. On the other hand, rural commercial banks can actively expand the operation mode and 
business channels. For example, they can transform the traditional operation mode of rural 
credit cooperatives and develop the network banking business model with high efficiency and 
low cost. Pay attention to the training and management of innovative talents in rural 
commercial banks; We will vigorously develop personal finance services that are less risky, 
have a strong degree of individualization and have stable income from operations, and focus on 
intermediary businesses targeted at enterprises and other legal persons. 

5.2. Improving the asset quality of rural commercial banks 

The non-performing loan ratio of rural commercial banks remains high, mainly due to the high 
degree of industrial agglomeration of lenders and the obvious geographical nature. In addition, 
due to the limitations of the scale of rural commercial banks, most small and medium-sized 
rural commercial banks lack a sound credit audit and monitoring system, which also leads to 
the weak asset quality control ability of some rural commercial banks. Therefore, on the one 
hand, rural commercial banks can introduce strategic investors through joint-stock listing, 
additional issuance, or through business innovation to reduce some of the weighted and risky 
assets of rural commercial banks, so as to further improve their equity and capital adequacy. 
On the other hand, rural commercial banks should establish and improve the enterprise credit 
supervision system: In corporate loans before the public information, strict censorship 
enterprise management status, the value of collateral, we consider the long-term overall 
financial management of the loan enterprise development status changes, and other non-
financial business activities carefully calculated by judging corporate borrowers of the actual 
debt paying ability and whether it can continue to make long-term loans; After the release of 
bank loan information, it actively traces the capital flow direction of relevant lenders in a timely 
manner, and pays attention to the risk situation of the capital flow and use of borrowing 
institutions or enterprises in the financial market. 

5.3. Enhancing the management ability of rural commercial banks 

China's rural commercial banks have been implementing extensive management mode, there 
is no obvious target proportion for cost control, resulting in their relatively low operating 
capacity. First of all, rural commercial banks should pay attention to the transformation of the 
traditional business model to intensive management, pay attention to cost control, pay 
attention to the savings of funds; Secondly, the incentive and restraint mechanism of employees 
should be established, and the average salary and expenses of employees and non-salary cost 
indexes should be included in the expense management index system to reduce the operating 
costs of rural commercial banks. Finally, a set of standardized operating cost risk management 
system should be established to make the bank have a good cost constraint and performance 
incentive mechanism from the perspective of the enterprise's cost budget, financial audit 
management system and reimbursement management system. 
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