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Abstract: In this paper, through the analysis of the factors that affect the credit decision-
making of small and medium-sized enterprises, we find out the optimal credit strategy. First 
of all, the main problems to be solved are the quantitative analysis of credit risk and the 
optimal credit strategy under the fixed annual credit amount. Calculate the profit amount of 
each enterprise and the profit situation of each enterprise every year, and quantitatively 
analyze the credit risk according to the credit rating in the enterprise information. On the 
other hand, whether the total number of invoices and the amount of invoices in the backward 
invoice information and sales invoice information are stable to judge whether the supply and 
demand of the enterprise is balanced or not. And whether the strength of the enterprise is 
strong or not to decide whether to grant loans to enterprises, and calculate the weight of 
enterprises at all levels. From the bank's point of view, the lower the credit risk assessment, 
the stronger the enterprise must be the more loans, the better the preferential policy of the 
loan interest rate. Then carries on the credit risk quantitative analysis and the optimal credit 
strategy to the enterprise. Then it analyzes the relationship between the enterprise and the 
cancellation ratio range and fluctuation range of the invoice. Finally, the optimal credit 
strategy is obtained. 

1. Introduction

In recent years, the situation of mass entrepreneurship and innovation continues to expand to a
larger scope, a higher level and a deeper degree. Small and medium-sized enterprises actively respond 
to the call of the country, and the depth and width of enterprises are constantly increasing [1]. In order 
to echo the national economic decision-making and effectively solve the problem of relatively small 
scale and lack of mortgage assets of small and medium-sized enterprises, banks actively formulate 
credit policies conducive to the development of small and medium-sized enterprises. As an important 
index of bank management, credit risk affects the profitability, stability and competitiveness of banks 
[2] [3]. Therefore, working out a good credit strategy has become an important way to solve the credit
risk. The formulation of credit strategy is not only related to credit risk, but also closely related to
enterprise reputation, enterprise strength, enterprise supply and demand, and bank interest rate
preference and bank loan line.
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2. Quantitative analysis of credit risk 

2.1 Analytical process preparation 

First of all, the factors that affect the credit risk are the strength of the enterprise and the reputation 
of the enterprise. Through the analysis of the annual profit situation of the enterprise, we can see 
whether the income of the enterprise is stable or not. On the other hand, the reputation of the enterprise 
can be evaluated from the enterprise information [4]. Then judge whether the supply and demand of 
the enterprise is balanced by analyzing the stability of the total number of invoices and the amount of 
invoices in the input invoice information and sales invoice information [5]. And whether the 
enterprise is strong [6] or not to decide whether to grant loans to enterprises, and to lend under a 
limited amount of loans (10-1 million). Here, according to the collected data of 123 enterprises for 
analysis. 

2.2 Factor analysis 

Table 1: Factor matrix 

 Strength Reputation Relationship between 
supply and demand 

Risk 
assessment 

Strength 1 1/4 2 1/2 
Reputation 4 1 8 2 

Relationship between supply and demand 1/2 1/8 1 1/4 
Risk assessment 2 1/2 4 1 

 
Then construct the judgment matrix of each factor. 

Table 2: Each judgment matrix 

C1 P1 P2 P3 C2 P1 P2 P3 C3 P1 P2 P3 C4 P1 P2 P3 
P1 1 2 4 P1 1 3 5 P1 1 1/3 1/5 P1 1 5 9 
P2 1/2 1 2 P2 1/3 1 2 P2 3 1 1/2 P2 1/5 1 4 
P3 1/4 1/2 1 P3 1/5 1/2 1 P3 5 2 1 P3 1/9 1/4 1 

 
Write the above table in the form of a matrix to perform the operation, as follows: 
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As a result, the weight relation in turn is obtained, and the weight of P1P2P3 is calculated. 
P1-0.133*0.571+0.533*0.648+0.109*0.066+0.744*0.266=0.63 
P2-0.133*0.285+0.533*0.229+0.309*0.066+0.193*0.266=0.23 
P3-0.133*0.142+0.533*0.122+0.581*0.066+0.063*0.266=0.14 
As a result, it is found that the weight of A-level enterprises with reputation is 63%, the weight of 
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B-level enterprises is 23%, and the weight of C-level enterprises is 14%. From figure 1, we can see 
that the annual interest rate of bank loans has the greatest impact on A-level enterprises, followed by 
B-level enterprises, and the smallest is C-level enterprises. And according to the weight of different 
grades obtained above, we can assume that the loan interest rate is divided into the following three 
segments: 4% -11%, 11%-13.5%, 13.5%-15%. 

 

Figure 1: Relationship between loan annual interest rate and customer turnover rate 

From the bank's point of view, the lower the credit risk assessment, the stronger the enterprise must 
be the more loans, the better the preferential policy of the loan interest rate. Therefore, we list the 
objective function to find the optimal solution according to the loan quota weight and loan interest 
rate calculated above. 

(1 )
ijij iX IMAX I θ ϕ= × × −                            (3) 

Table 3: Optimal scheme table 

 A-class enterprise B-class enterprise C-class enterprise 
Credit line 63%Χ 23%Χ 14%Χ 

Loan interest rate 4%-11% 11%-13.5% 13.5%-15% 
Loan term 1 1 1 

3. Pearson correlation analysis 

The reduction of the credit rating of known companies is considered here, which requires us to 
calculate the credit ratings of 302 enterprises by analyzing the data. By analyzing the known data, we 
find that there is a significant correlation between reputation rating and the proportion of invalid 
invoices. 
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Table 4: Correlation between reputation rating and invalid invoice 

 Reputation rating Percentage of invalid invoices 

Reputation rating 
Pearson Relativity 1 -.270** 

Significant (bilateral)  .003 
N 123 123 

Percentage of invalid 
invoices 

Pearson Relativity -.270** 1 
Significant (bilateral) .003  

N 123 123 

4. Optimal credit strategy 

Because there is a significant correlation between credit rating and the proportion of invalid 
invoices, we make the proportion relationship between enterprises with various credit grades and 
invalid invoices. As can be seen from the following pictures, the proportion of invalidated invoices 
of A reputation grade is about 0.030-0.080 B reputation grade, about 0.035-0.130 meme C credit 
grade, about 0.040-0.200 billion D reputation grade, about 0.050-0.357 of invalid invoices. The 
proportion of invalid invoices is about 0.080 to 0.080, and the proportion of invalid invoices of credit 
grade C is about 0.040-0.200. The proportion of invalid invoices is about 0.050-0.357. From the 
proportion of invalid invoices, we can judge the stability of the income of this type of enterprise and 
whether its reputation abides by the contract or not. 

    

Figure 2: A credit rating and the                 Figure 3: B credit rating and the 
proportion of invalid invoices                   proportion of invalid invoices 

    

Figure 4: C credit rating and the               Figure 5: credit rating and the 
proportion of invalid invoices                 proportion of invalid invoices 

According to the relationship between the above analysis and the known credit rating A, B, C, D 
enterprises and the range of cancellation ratio of invoices, the reputation ratings of 302 enterprises 
can be obtained. Then a model is established to solve the problem, and the optimal loan strategy is 
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calculated when the total amount of fixed loan is 100 million. From the bank's point of view, the 
lower the credit risk assessment, the stronger the enterprise must be the more loans, the better the 
preferential policy of the loan interest rate. 

Table 5: Optimal scheme 

 A-class enterprise B-class enterprise C-class enterprise 
Total credit line 0.63 billion 0.23 billion 0.14 billion 

Loan interest rate 4%-11% 11%-13.5% 13.5%-15% 
Loan term 1 1 1 

5. Conclusion 

First of all, this paper calculates the profit amount of each enterprise and the profit situation of 
each enterprise every year, so as to see the strength of the enterprise and the stability of income. On 
the other hand, whether the total number of invoices and the amount of invoices in the backward 
invoice information and sales invoice information are stable to judge whether the supply and demand 
of the enterprise is balanced or not. As a result, it is calculated that the weights of A, B and C-level 
enterprises are 63%, 23%, 14%, respectively. It can be known that the credit risk is mainly determined 
by the strength and reputation of the enterprise, and the credit risk and credit degree of the enterprise 
affect the loan interest rate of the enterprise. Then carries on the credit risk quantitative analysis and 
the optimal credit strategy to the enterprise. Then it analyzes the relationship between the enterprises 
with credit rating A, B, C and D and the range of cancellation ratio and fluctuation range of invoices. 
Finally, the optimal credit strategy is obtained. 
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