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Abstract 
Based on the SME loan data of a national rural bank, this paper makes a comprehensive 
analysis on the factors influencing loan default. The results show that, among the loan 
characteristics, revolving loan, multiple loans, lump-sum repayment of principal, loans 
for fixed assets and operating turnover have significant negative impact on default, while 
guarantee company’s guarantee, contract amount, loan term and loan interest rate have 
significant positive impact on default. Among the characteristics of SMEs, large annual 
sales, agriculture and manufacturing industries will significantly increase the 
probability of default. In terms of regional characteristics, firms located in the eastern 
and central regions and regional GDP growth are significantly negatively correlated with 
default. These findings provide some references for banks to identify the credit risks of 
SMEs and for SMEs to optimize the financing process. 
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1. Introduction 

Small and medium-sized enterprises (SMEs) are an important part of China's national economy 
and play an important role in solving employment problems, promoting economic growth, 
scientific and technological innovation and social harmony and stability. However, SMEs have 
always had the problem of financing difficulty, and the occurrence of the COVID-19 epidemic 
has exacerbated the difficulties of SMEs. Solving the financing problem of SMEs is fundamental 
to the development of SMEs. The Central Economic Work Conference in China at the end of the 
year 2021 pointed out that the support for financing of the real economy should be increased. 
SMEs are mostly financed by loans from financial institutions, yet information asymmetry has 
become a barrier for firms to obtain loans due to the lack of effective financial data of SMEs. 
Alleviating information asymmetry and identifying credit risk factors are important ways for 
financial institutions to improve the quality of credit services for SMEs. 
A large number of SMEs in China are located in county areas, where large banks are relatively 
weak in financial services. What are the risk factors for SMEs in county areas? Does the long-
term bank-firm relationship reduce information asymmetry? Can multiple guarantee methods 
effectively reduce credit risks? These are important questions that banks often consider when 
providing credit services. Based on the data from a national rural bank that has been deeply 
involved in the county market for a long time, we studied the main factors influencing SME loan 
default, aiming to help banks to identify the credit risk of SMEs more effectively, so as to serve 
SMEs more precisely, maintain the long-term stability of bank-firm cooperation, and promote 
SMEs’ financing and development. 

2. Literature Review 

Much of the literature of the factors influencing loan defaults has focused on corporate financial 
data. Z-score proposed by Altman[1] is a classic approach to study corporate insolvency risk, 
with key factors including a firm's solvency, profitability and liquidity. Based on US SME credit 
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data, Altman and Sabato[2] find that defaults of SMEs differ significantly from those of larger 
firms. In addition to the impact of financial data, non-financial data related to the day-to-day 
operation of a firm also has a large impact on the default rate. Based on logistic regression 
model, Wang and Zhou[3] find that the model containing both financial and non-financial 
indicators has better predictive power for the default probability than the model containing 
only financial indicators. 
A large number of literature has examined the non-financial factors influencing default. Loan 
characteristics are important factors, mainly including the type of guarantee, loan amount, loan 
term and loan interest rate. There is a wide variation in the findings regarding the type of 
collateralization. Berger et al.[4] , Yin and Gan[5] both conclude that collateral has a positive 
effect on loan default, while Carvalho et al.[6] show that the probability of default for small firms 
is negatively related to the value of collateral. In addition, the bank-firm relationship is also an 
important factor in loan default, but the direction of the effect is inconclusive. Berger et al.[4] 
argue that the longer the bank-firm relationship, the lower the risk of default, while Qian[7] 
shows that the bank-firm relationship exacerbates the risk of loan default. In addition to the 
firm’s own factors, macroeconomic conditions also affect firm default. Huizinga and Laeven[8] 
find that borrowers’ business condition deteriorates in economic recession, making them more 
likely to default. 
This paper uses loan data from a national village bank to provide a detailed analysis of the 
factors affecting SME loan defaults. The main contributions of this paper relative to the existing 
literature are as follows. First, this paper takes SME loans in 22 provinces across China as the 
research object, which is a highly representative sample compared to previous local area loan 
samples or listed company samples. Second, this paper comprehensively studies the factors 
influencing of SME loan default from more than 20 factors of loan, firm and geographic levels. 
Third, statistical tests are conducted to examine the differences in the degree of influence of 
different levels of categorical variables so as to provide a deep understanding of the impact of 
categorical variables on loan defaults. 

3. Variable Definition and Descriptive Statistics 

3.1. Variable Definition 
The sample used in this paper is a national rural bank's SME loans distributed in 22 provinces 
in 2010-2020, all of which are due. The bank's service targets are mainly medium, small and 
micro firms in the county. Since SMEs do not have accurate financial reports, the bank does not 
record firms' financial information, but often do on-the-spot investigation to judge the firms' 
operating conditions in the credit granting process. The factors influencing default are grouped 
into the following seven areas: loan characteristics, loan purpose, guarantee type, firm type, 
industry, geographic region and regional economy. In the benchmark model, the dependent 
variable takes two forms, one is Default, defined as the last three categories of the five levels of 
loan classification, which is commonly used in the literature, and this variable is used as the 
main variable for analyzing loan default in this paper; the other is Overdue, defined as one 
month or more of overdue on principal or interest, and this variable is used as an auxiliary 
variable to verify the corresponding results of loan default. In addition, two dependent 
variables, five-level classification and number of loan overdue days, are used in the robustness 
test. The specific definitions of the variables are shown in Table 1. 
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Table 1. Variable definition 
Variable Type Variable Name Variable Definition 

Dependent 
variable 

Default 
 
Overdue 

It equals 1 if the loan is in the subprime, doubtful and loss 
categories. 
It equals 1 if the principal or interest is overdue for one month or 
more. 

Dependent 
variable 
(Substitution) 

Five-class 
 
Overdue Days 

1 to 5 represents normal, concern, subprime doubtful and loss, 
respectively. 
Actual overdue days of the loan 

Loan 
Characteristics 

Revolving 
Multiple 
Lump-sum 
 
Amount 
Maturity 
Rate 

It equals 1 if the loan is a revolving loan. 
It equals 1 if the borrower has multiple loans. 
It equals 1 if the loan is a lump-sum repayment of principal. 
The natural logarithm of the contract amount. 
The loan’s maturity in months. 
The loan’s execution interest rate. 

Purposes of Credit Operating 
Fixed Assets 

It equals 1 if the loan is for operating. 
It equals 1 if the loan is for fixed assets. 

Guaranty Type Collateral 
Pledge 
Guarantor 
Guar Com 

It equals 1 if the loan is with collateral. 
It equals 1 if the loan is with pledge. 
It equals 1 if the loan is with guarantor. 
It equals 1 if the loan is guaranteed by guarantee company. 

Enterprise Type Sole 
Inc 
LLC 

It equals 1 if the company is sole proprietorship. 
It equals 1 if the company is incorporated. 
It equals 1 if the company is a limited liability company. 

Industry Manufacturing 
 
Construction 
 
Wholesale 
 
Agriculture 

It equals 1 if the company is in manufacturing industry. 
It equals 1 if the company is in construction industry. 
It equals 1 if the company is in wholesale and retail industry. 
It equals 1 if the company is in agriculture industry. 

Operation Sales 
Capital 

The natural logarithm of annual sales. 
The natural logarithm of registered capital. 

Region Central 
Eastern 

It equals 1 if the company is in central provinces. 
It equals 1 if the company is in eastern provinces. 

Economy GDP Regional GDP growth rate in the year of maturity 

3.2. Descriptive Statistics 
Descriptive statistics for variables are shown in  Table 2. The average default rate (i.e., non-
performing) for loans is 2.7% and the average overdue rate is 2.6%, which are very close to 
each other. The mean of five-level classification results is 1.105, which is essentially close to 
normal loans. Loans are on average 23 days past due. 
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Table 2. Descriptive statistics 
Variable Name Obs Mean Std. Max Min 

Default 44286 0.027 0.162 1 0 
Overdue 44286 0.026 0.160 1 0 

Five-class 44286 1.105 0.631 5 1 

Overdue Days 44286 23.047 134.113 2719 0 
Revolving 44286 0.680 0.466 1 0 
Multiple 44286 0.884 0.320 1 0 

Lump-sum 44286 0.806 0.396 1 0 
Amount 44286 13.935 0.909 17.217 10.597 
Maturity 44286 19.530 12.008 82 1 

Rate 44286 8.625 1.977 22.000 2.610 
Operating 44286 0.980 0.139 1 0 

Fixed Assets 44286 0.015 0.119 1 0 
Collateral 44286 0.778 0.415 1 0 

Pledge 44286 0.039 0.193 1 0 
Guarantor 44286 0.959 0.197 1 0 

Guar Com 44286 0.029 0.168 1 0 
Sole 44286 0.052 0.221 1 0 
Inc 44286 0.025 0.155 1 0 
LLC 44286 0.889 0.314 1 0 

Manufacturing 44286 0.554 0.497 1 0 
Construction 44286 0.042 0.199 1 0 

Wholesale 44286 0.263 0.440 1 0 
Agriculture 44286 0.055 0.227 1 0 

Sales 44286 16.587 1.172 20.488 11.513 
Capital 44286 14.654 1.634 20.030 9.210 
Central 44286 0.375 0.484 1 0 
Eastern 44286 0.437 0.496 1 0 

GDP 44286 6.482 2.775 13.8 -5.0 

 
In terms of loan characteristics, 68% of the loans are revolving loans and 88.34% of the loans 
are repeated loans of the same borrower, which shows that most SME borrowers maintain 
normal operations by continuously borrowing and have close relationships with banks; 79.71% 
of the SMEs repay their principal in a lump sum; the average term is 20 months , which shows 
the loans are most short- and medium-term; the average level of the execution interest rate is 
8.625, while the interest rate varies widely. In terms of the purpose of the loans, the majority of 
loans are for business turnover, while only a few are for investment in fixed assets and other 
purposes, which shows that maintaining normal business is the main purpose of financing for 
SMEs. In terms of guarantee, all loans contain at least one kind of guarantee. 95.94% of the loans 
contain guarantee by guarantor, because for SMEs lacking collateral, third-party guarantor is a 
necessary way of credit risk mitigation. 77.83% of the loans contain collateral. The bank 
explores the use of "quasi-collateral" such as vegetable greenhouse and piggeries, which has 
increased the number of secured loans. Very few loans contain pledges and guarantees from 
guarantee companies. As can be seen, guarantees and collaterals are the two dominant forms 
of security. 
In terms of firm characteristics, among the types of firms, limited liability firms accounts for the 
largest number of loans, nearly 90%, while sole proprietorships, incorporated firms and other 
types of firms accounted for about 10%. In terms of the industry to which the firm belongs, the 
manufacturing sector accounts for 55.37% and the wholesale and retail sector accounts for 
26.33%. The sample mean of log annual sales is 165.87 thousand yuan, or an original mean of 
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about 16 million yuan, and the sample mean of log registered capital is 146.54 thousand yuan, 
or an original mean of 2.31 million yuan. 
In terms of the location of firms, the eastern region accounts for 43.68%, the central region 
accounts for 37.53%, and the western region accounts for only 18.78%. Macroeconomic 
indicator GDP growth rate has the sample mean value 6.4818, but it varies greatly from region 
to region and from year to year. 

4. Empirical Results 

4.1. Baseline Results 
Logistic model is a commonly used nonlinear regression model. In this paper, the Logistic model 
is used as the benchmark model to analyze the direction and degree of loan default factors of 
SMEs, and the results are presented in Table 3. The dependent variable in columns (1)(2) is 
loan default and the dependent variable in columns (3)(4) is loan overdue. Regression 
coefficients and standard errors of each variable are presented separately. As can be seen from 
Table 3, the magnitude and significance of the coefficients of the influences under the two 
dependent variables are very close. The following section focuses on the influencing factors of 
loan default in terms of loan characteristics, firm characteristics and regional characteristics. 
 

Table 3. Logistic regression of factors influencing loan defaults 
 Default Overdue 
 (1) (2) (3) (4) 

 coef. std. coef. std. 
Revolving -0.437*** 0.095 -0.449*** 0.095 
Multiple -0.732*** 0.075 -0.669*** 0.076 

Lump-sum -0.623*** 0.110 -0.618*** 0.111 
Amount 0.149*** 0.045 0.153*** 0.045 
Maturity 0.008*** 0.003 0.007*** 0.003 

Rate 0.089*** 0.017 0.070*** 0.017 
Operating -0.497 0.307 -0.531* 0.306 

Fixed Assets -0.926** 0.390 -1.041*** 0.394 
Collateral 0.100 0.087 0.065 0.087 

Pledge -0.177 0.185 -0.225 0.190 
Guarantor 0.280 0.178 0.222 0.180 
Guar Com 0.453*** 0.174 0.505*** 0.168 

Sole 0.366 0.247 0.288 0.244 
Inc 0.118 0.294 0.107 0.287 
LLC 0.373* 0.208 0.308 0.202 

Manufacturing 0.366*** 0.130 0.337*** 0.128 
Construction -0.276 0.228 -0.229 0.222 

Wholesale 0.236* 0.137 0.200 0.135 
Agriculture 0.702*** 0.162 0.659*** 0.161 

Sales 0.120*** 0.033 0.103*** 0.034 
Capital 0.008 0.022 0.008 0.022 
Central -0.252*** 0.081 -0.309*** 0.081 
Eastern -0.387*** 0.084 -0.475*** 0.084 

GDP -0.016 0.010 -0.049*** 0.010 
_cons -7.614***  -6.797***  

Pseudo R2 0.061  0.058  
N 44286  44286  

***p<0.01, **p<0.05, *p<0.1 
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(1) Loan characteristics 
The effects of revolving loans, multiple loans, lump sum repayment of principal, contract 
amount, loan term, execution interest rate, purpose of the loan, and type of security on loan 
default were all highly significant. 
Revolving loans and multiple loans are measures of the banking relationship, and both 
significantly reduce the probability of default. SMEs well run and solvent are able to establish 
multiple loan transactions with banks due to their better creditworthiness, thus creating a 
virtuous cycle. The impact of lump sum repayment of principal on loan default is also negative 
and highly significant, probably due to the fact that repaying the principal in installments 
requires higher cash flow for the firm, and the firm may not be able to make sufficient cash 
repayments in each installment. The effect of contract amount on loan default is positive and 
highly significant. The larger the contract amount borrowed by the firm, the greater the 
pressure on it to repay. In case of business problems, the firm will not have sufficient funds to 
repay the loan. The coefficient of the loan term is significantly positive. The longer the loan term, 
the more uncontrollable factors the bank faces during this period. The effect of the interest rate 
on loan default is positive and highly significant. The enforcement interest rate is the bank's ex 
ante judgment on the risk of corporate loans. The higher risky firms are bound to demand 
higher risky returns, so the default rate of high-risk firms is higher. Operating loans and fixed 
asset loans have a negative effect on the default rate relative to other loans, probably because 
other loans are intended for M&A, etc., and the risk of using the funds is greater. Among the 
guarantee methods, only guarantee companies’ guarantee has a significant positive effect on 
the probability of default, while the effect of all other guarantee methods is not significant. In 
actual business, companies that use guarantee companies’ guarantee are usually those whose 
other guarantee methods are not sufficient to meet the bank's requirements, or the firms 
themselves have higher risks. So they must obtain guarantee companies’ guarantee to increase 
credit quality. The use of guarantee companies’ guarantee reflects the higher risk of such firms, 
and their probability of default remains high even with the additional guarantee. 
(2) Firm characteristics 
Relative to other business types, there is a positive effect of LLC on loan default at 10% 
significance level and does not have a significant effect on loan delinquency. Relative to other 
industries, there is a significant positive impact of agriculture, manufacturing, and wholesale 
and retail industry on loan default. Agriculture is affected by disease and disaster, market price 
fluctuations are high, and the uncertainty of production and sales process is high. 
Manufacturing industry has more capital investment in fixed assets, long production cycle, and 
rapid product replacement, so it faces greater challenges in production and operation, and 
therefore higher default rate. The coefficient on the log of annual sales is positive and highly 
significant, which may be explained by the fact that companies with large sales tend to have 
larger loans, and in the event of operational problems, it’s more difficult for them to keep 
repaying. 
(3) Regional characteristics 
Compared with the western region, firms in the eastern and central regions can significantly 
reduce the probability of default. The absolute value of the coefficient is larger in the eastern 
region, which has a greater negative impact on the probability of default. East and central 
regions have more developed economies, a higher degree of marketization, more regulated 
systems, so the firms there have a stronger development capability and a higher willingness 
and ability to repay loans on time. Macroeconomic indicator regional GDP growth rate has a 
significant negative impact on loan delinquency. 
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4.2. Tests for Difference in the Levels of Categorical Variables  
To further test the difference in the impact of the levels of categorical variables on default risk, 
this paper uses t-test to examine the difference in coefficients of the levels of categorical 
variables in pairs. As can be seen from Table 4, the coefficient of Guar Com is significantly 
different from both Collateral and Pledge, while it’s not significantly different from Guarantor. 
There is significant difference between the coefficients of Guarantor and Pledge. It indicates 
that the type of third-party guarantee (Guarantor, Guar Com) does not play an effective role in 
reducing the risk of loan default, and the security of physical property such as Collateral and 
Pledge is more effective in reducing the risk of default. The coefficients of Operating and Fixed 
Assets differ at the 10% level. There is no significant difference between the coefficients of the 
three business types. The coefficients for the four industries are significantly different in pairs, 
indicating that different industries have significantly different effects on loan defaults. There is 
significant difference between the coefficients of Central and Eastern. 
 

Table 4. Tests for difference in the levels of categorical variables 
  Default Overdue 

  chi P value chi P value 

Guaranty Type Collateral-Guarantor 0.92 0.3365 0.69 0.4061 

 Collateral-Pledge 1.92 0.1654 2.00 0.1570 

 Collateral-Guar Com 4.05** 0.0442 6.83*** 0.0090 

 Guarantor-Pledge 3.50* 0.0612 3.22* 0.0725 

 Guarantor-Guar Com 0.50 0.4799 1.37 0.2418 

 Pledge-Guar Com 6.23** 0.0125 8.37*** 0.0038 

Purposes of Credit Operating-Fixed Assets 3.04* 0.0813 4.08** 0.0435 

Enterprise Type Sole-Inc 0.96 0.3281 0.52 0.4712 

 Sole-LLC 0.00 0.9591 0.02 0.8954 

 Inc-LLC 1.49 0.2224 0.96 0.3278 

Industry Manufacturing-Construction 10.51*** 0.0012 8.72*** 0.0032 

 Manufacturing-Wholesale 3.15* 0.0761 3.40* 0.0651 

 Manufacturing-Agriculture 7.38*** 0.0066 6.65*** 0.0099 

 Construction-Wholesale 6.30** 0.0120 4.71** 0.0300 

 Construction-Agriculture 19.02*** 0.0000 16.42*** 0.0001 

 Wholesale-Agriculture 12.48*** 0.0004 11.88*** 0.0006 

Region Central-Eastern 3.57* 0.0587 5.18** 0.0229 

***p<0.01, **p<0.05, *p<0.1 

4.3. Robustness Tests 
4.3.1. Model Replacement 
In this section, the Probit model is used to test the factors influencing the risk of loan default. 
The results of the factors influencing loan default as well as loan delinquency are presented in 
columns (1)(2) of Table 5, from which it can be seen that the conclusions drawn from the Probit 
model are generally consistent with the results of the Logistic model, so the results are robust. 
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Table 5. Results of robustness tests 
 (1) (2) (3) (4) 
 Default Overdue Five-class Overdue 

Collateral 0.033 0.020 0.120 10.607*** 
Pledge -0.063 -0.082 -0.185 6.179* 

Guarantee 0.116 0.094 0.290 8.114** 
Guar Com 0.197*** 0.214*** 0.467*** 14.889*** 
Revolving -0.180*** -0.185*** -0.449*** -6.352*** 
Multiple -0.332*** -0.305*** -0.729*** -33.719*** 

Lump-sum -0.290*** -0.289*** -0.607*** -25.032*** 
Operating -0.260* -0.267* -0.657** -17.721** 

Fixed Assets -0.437** -0.481*** -1.097*** -30.468*** 
Amount 0.061*** 0.063*** 0.150*** 1.452 
Maturity 0.003*** 0.003** 0.008*** 0.485*** 

Rate 0.041*** 0.031*** 0.088*** 2.642*** 
Sole 0.175* 0.143 0.316 6.640 
Inc 0.061 0.066 0.026 3.181 
LLC 0.187** 0.161* 0.296 7.529** 

Manufacturing 0.161*** 0.146*** 0.388*** 7.735*** 
Construction -0.106 -0.089 -0.266 -3.295 

Wholesale 0.108* 0.091 0.253* 2.590 
Agriculture 0.325*** 0.305*** 0.721*** 18.591*** 

Sales 0.054*** 0.047*** 0.114*** 1.581 
Capital 0.003 0.003 0.011 0.439 
Central -0.113*** -0.136*** -0.241*** -3.994** 
Eastern -0.175*** -0.212*** -0.380*** -0.999 

GDP -0.008* -0.022*** -0.019** -1.414*** 
_cons -3.389*** -3.236***  -26.875 

Pseudo R2 0.0611 0.0583 0.0549 0.0304 
cut1   7.341***  
cut2   7.351***  
cut3   7.381***  
cut4   7.457***  

N 44286 44286 44286 44286 

***p<0.01, **p<0.05, *p<0.1 
4.3.2. Dependent Variable Substitution 
The dependent variable is replaced with the original values 1-5 of the five classifications, 
representing the five loan classifications from normal to loss. Accordingly, the model is replaced 
with an ordered logistic regression model, and the results are presented in column (3) of Table 
5. The magnitude of the coefficients has changed, but the vast majority of the coefficients that 
are significant in the original model are still significant in this model. In addition, the OLS 
regression model is used to replace the explanatory variables using Overdue Days, which is the 
actual number of days past due on a particular loan for the firm. The results are shown in 
column (4) of Table 5. Because there is a large difference between Overdue Days and the 
categorized default dependent variable and loans with fewer days overdue do not constitute a 
default, the significance of the coefficients of a few variables changes, but the sign of most 
variables does not change, indicating that the main influencing factors still have a significant 
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impact. The signs of all four types of security are positive, but the coefficient of Pledge remains 
the smallest and is consistent with the original model in terms of coefficient size. 
In conclusion, after model replacement and dependent variable substitution, the conclusions 
are almost consistent with the original model and have good robustness. 

5. Conclusion 

Using detailed loan data of SMEs in a commercial bank, this paper conducts an empirical 
analysis using various models such as Logistic model and Probit model to provide a 
comprehensive analysis of the factors influencing default of SME loans. The main findings of 
this paper are the following. (1) With respect to loan characteristics, revolving loans, multiple 
loans, lump sum repayment of principal, loans for fixed assets and operating have a significant 
negative impact on default, while guarantee companies’ guarantee, contract amount, loan term 
and execution interest rate have a significant positive impact on default. (2) With respect to 
firm characteristics, firm’s annual sale has a significant positive effect on default and the 
industry of agriculture and manufacturing are significant factors. (3) As for regional 
characteristics, the eastern and central regions and the regional GDP growth rate significantly 
reduce the probability of default. 
Combining the above conclusions, the following suggestions are made on how banks and other 
financial institutions can solve the problems of “difficult” and “expensive” financing for SMEs 
and help them develop rapidly. First, strengthen the relationship between banks and firms. 
Banks need to improve post-loan management, regularly visit firms to conduct field surveys, 
track the actual operating conditions of firms, renew loans to firms with normal operation, and 
increase the loan amount for firms with high market demand and development potential, so as 
to promote a virtuous cycle between firms and banks. Second, the results emphasize the 
importance of collateral and pledges, and suggest that banks should be cautious about loans 
guaranteed by guarantee companies. In order to reduce the risk of loans, the most secure way 
of guarantee is still the collateral. For firms with substandard collateral, a better auxiliary 
guarantee is the guarantor. Banks should strictly review the status of firms seeking guarantee 
companies’ guarantee and the qualification of the guarantee company. Third, for loans with 
high contract amounts and long maturities, it is necessary to increase risk mitigation 
instruments, such as adequate amounts of collateral and pledges, the number of guarantors, 
etc., and strengthen post-loan supervision. Fourth, identify the risk of loan default according to 
the industry and regional economic conditions. Banks are advised to make predictions on the 
status of the industries, especially the high-risk industries. In addition, considering the impact 
of the COVID-19 epidemic, banks should play a further supportive role to the real economy by 
providing appropriate deferment of repayment and interest rate concessions to SMEs seriously 
affected by the epidemic. 
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