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1 .  M E T H O D O L O G Y  A N D  D A T A   

1.1 APPROACH 

This study focuses on the factors that determine the size of non-performing 

loans (NPL) in loans issued by traditional banks. Under the PBoC’s five category 

loan classification system, loans are classified under the headings of pass, special 

mention, sub-standard, doubtful, and loss. Those that fall under the final and 

riskiest three categories are considered NPLs.  

Using regression analysis, we specifically consider the factors that lead to an 

increase in NPL size. Compared to previous studies, ours considers the size of 

the NPL at the end of our sample period as the dependent variable, as opposed to 

a dummy variable on whether or not the loan becomes a NPL. Within loans 

already classified as problematic, we are less concerned with the factors that are 

more likely to make a loan non-performing than with those that will lead to a 

larger NPL size.  

In traditional banks, we believe that NPL ratios of small loans are influenced by a 

number of factors, such as regional economic differences and a bank’s internal 

credit policies. For peer-to-peer (P2P) lending, a lack of clear regulation means 

that different platforms have differing lending operational processes and varying 

estimation calibers. As such, it is hard to provide a quantified tolerance indicator 

for NPLs in loans issued by online lenders.  

Even if there existed a quantified tolerance indicator for online lending, a large 

amount of NPLs would cause huge risks to P2P platforms, which have very thin 

capital reserves. Our study thus aims to identify the factors that lead to the 

expansion of credit risk scale.  

1.2 THE DATA SET 

1.2.1. Sources of Bank Loan Contracts 

In this study, the small loan data that we examined included consumer loans and 

commercial loans to small- and micro-sized enterprises. Consumer loans 

encompassed loans to individuals, to industrial and commercial businesses, and 

to owners of small- and micro-sized enterprises. Commercial loans included 

those to small- and micro-sized enterprises themselves and loans to the owners 

of such enterprises. 

Our sample dataset for the report encompasses loans issued by two groups of 

banks. Group A includes data from five banks across China. Three small city 

commercial banks and two medium-sized joint-stock banks comprise this group. 

The lending businesses of these small city banks focus particularly on local, 
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small- and micro-sized enterprises, as well as individuals. The headquarters of 

the two medium-sized banks are located in southern and northern China 

respectively, with an average of 31 branches that cover all provinces. This 

sample selection is geographically representative. For loans from the two 

medium-sized joint-stock banks, we screened out those to small- and micro-

sized enterprises with reference to the Provisions on the Standards for Medium 

and Small Enterprises issued by the Ministry of Industry and Information 

Technology; this was to better reflect the size of loans from these institutions 

when compared with those of the city commercial banks in our sample. Loan 

data from Group A was analyzed without a regression being run, and was used to 

paint a broader snapshot of the determining factors that turn loans into NPLs. In 

this case, the dependent variable was the NPL ratio, or the proportion of NPLs to 

total risk-weighted assets in a given category. 

Data from a medium-sized joint-stock bank in southern China, known as Group 

B, provided detailed data for use in a series of regressions. This data set was 

larger than the data set provided by Group A. The sample consisted entirely of 

loans that were already considered NPLs, with the dependent variable being the 

size of expected losses from NPLs. For the substandard, doubtful and loss 

categories, the PBoC recommends that banks set aside 25 per cent, 50 per cent, 

and 100 per cent of the value of a loan for loan loss provisioning respectively. 

Based on these guidelines, individual banks adopt their own provisioning 

requirements for loans.1 In the case of Group B, we take the size of expected 

losses from NPLs to mean the expected losses from the doubtful and loss 

categories, which constitute the riskiest categories of loans. Collection and 

treatment of the data from Group B is described in full detail below. 

1.2.2 Sample Selection 

The sample period of data from Group B was from January 1 2007 to June 31 

2014, and consists of all NPLs in consumer and commercial loans incurred 

during this period. The account balances of these loans are the non-performing 

amounts that have been unpaid by borrowers.  

The consumer loans subset comprised of two samples:  

 Consumer Loan Sample A: Non-performing loans with loan balances not 

equal to zero, which represent loans that have not been repaid at 

maturity, in addition to any penalties incurred.  

                                                             

 

1 For instance, see Borst, Nicolas. 2011. “What Do Increasing Loan Impairment Losses 
Mean for Chinese Banks?” Peterson Institute of International Economics China Economic 
Watch, 5 December.  
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 Consumer Loan Sample B: All non-performing loans with account 

balances either equal to zero or not equal to zero. Sample B is larger than 

Sample A.  

Accounts with a balance of zero were settled or written off at the point of 

maturity. These amounts were notionally returned to balance sheets to 

determine the total amount of loans disbursed, and classified as NPLs. This was 

also conducted for loans under enforced payment due in full or post-due, in 

which the entire amount was classified as a NPL. 

When it came to all loans issued to small- and micro-sized enterprises through 

the commercial loans subset, three different subsamples emerged.  

 NPL sample: Nonperforming commercial loans.  

 “Abnormal” loans sample: Where loan contracts had been settled, 

terminated, or otherwise rendered void.  These contracts constitute a 

special “pending” category, are not classified under the five category loan 

classification system, and banks have discontinued attempts at 

enforcement or recovery. The full dollar value of these abnormal loans 

were added to the NPL stock as expected losses.  

 Combined sample: A combined set of the commercial NPL sample and 

the abnormal loans sample. 

1.2.3 Variable Selection and Design2 

Throughout our analysis, we considered NPL size the dependent variable. In line 

with the available data and relevant literature on the topic, we selected both 

independent and control variables from four categories:  

 Loan design factors,  

 Borrower characteristics (including details for individuals, and details 

for owners of small- and micro-sized businesses),  

 Financial borrower characteristics for commercial borrowers, and  

 Non-financial borrower characteristics for commercial borrowers.  

For consumer loans, we tested the impact of the following independent variables 

on NPL size:  

 Loan Size,  

 Collateral, and 

                                                             

 

2 See Table 1 – Variable Selection and Design for a full list of variables 
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 Leverage 

For commercial loans, in addition to the previous three variables, we also tested 

the impact of the following on NPL size: 

 The presence of a cross-jurisdictional loan, and 

 The identity of the actual borrower.  

These independent variables formed the basis of our five hypotheses.  

In the consumer loan sample, we also considered control variables from the loan 

design category (to test the loan size hypothesis and the collateral hypothesis), 

and from the borrower characteristics category (to test the leverage hypothesis). 

These variables were tested for their effect on NPLs. 

For the commercial loan sample, we considered control variables from the loan 

design (to test the loan size hypothesis and the guarantee hypothesis), financial 

borrower characteristics (to test the leverage hypothesis), and non-financial 

borrower characteristics categories (to test the location hypothesis and the 

actual borrower hypothesis). These variables were also tested for their 

relationship with NPLs.  

Hypothesis one: loan size.  

This postulates that, in a sample of nonperforming small loans, loan contracts 

with larger loan sizes will generate larger NPL sizes. Loan Size is the 

independent variable in the consumer loan sample, and Exposure Amount the 

independent variable for the commercial loan sample.  

Considering the way in which banks operate, loans can be issued on the basis of 

a credit limit, or as a single loans. We take the on-contract loan size to indicate 

the loan’s size, and hold the loan type (credit limit or single loan) as a control.  

Commercial loans are more complex, with issues of revolving or non-revolving 

loans, lines of credit, and cash deposits at escrow accounts. We measure loan 

size through a firm’s exposure amount. This is defined as the actual amount at 

risk after guarantee payments have been subtracted from on-contract loan sizes. 

Hypothesis two: collateral.  

This postulates that loans with collateral and guarantees are likely to result in 

larger NPL sizes. Guarantee Method is the independent variable for both 

consumer and commercial loan samples. 

Two things require elaboration. First, we used dummy variables to capture the 

impacts of factors such as methods of collateral, the borrower’s age, educational 

background, the reported purpose of the loan, and the nature of the borrower’s 

business.  
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Second, since the original data was either manually filed or automatically 

recorded, a number of variables were recorded as “other”, or left blank. We used 

dummy variables to capture these features. For example, there are four 

possibilities under the “guarantee methods” variable: credit, guarantee 

(consisting of a guarantor and a deposit), collateral, and “left blank” (for small 

amounts). We then created dummy variables for the first three possibilities. For 

instance, if we discovered that the dummy variables for “credit” and “guarantee” 

had negative correlations with the dependent variable, then we would be able to 

infer that the “collateral” dummy variable would have significant positive 

correlation with the dependent variable, discounting the small number of 

samples with blank values under “guarantee methods”.  

Hypothesis three: leverage.  

This postulates that loans with higher leverage will result in larger NPL sizes. 

This paper defines leverage as the ratio between a borrower’s total loan size and 

capital. Leverage Ratio is the independent variable for the consumer loan 

sample, and Leverage for the commercial loan sample.  

There are two methods of evaluating total loan size. The first is through 

measuring a borrower’s total loans from one bank, while the other consists of 

evaluating their total loans from all banks. Considering the data available to us 

from the Group B bank, it was easier for us to access the customer’s loan 

information from the sample bank. For instance, for individual consumer loans, 

we took the aforementioned loan size as the customer’s total loan size. This 

measure is relatively simple and convenient.  

For commercial loans, we used the sum of a firm’s loan balance and cumulative 

principal repaid indicators (here referred to as total loan size) as a rough 

estimate of the firm’s total loans. For the purpose of calculating leverage in 

commercial loans, we consider the single loan amount as the firm’s exposure 

amount. 

Of course, measuring borrower loan size with reference to all banks is a more 

accurate figure, since this reflects overall debt levels. The most accurate method 

would be to access customer credit information through the PBoC, estimating 

total loans for each bank. However, this approach was rendered impractical due 

to privacy laws and regulations. 

As such, for commercial loans we estimated the loan sizes of enterprises by 

looking at their balance sheets. This was done by analyzing an enterprise’s debt 

indicators – liabilities, short-term loans, and the sum of liabilities and short-term 

loans (or simply “debt”, in the case of the latter). These are used to estimate a 

firm’s total loans. In comparison, short-term loans are mostly those issued by 

financial institutions, such as discounted bills, while long-term loans refer to 



IN TER NE T F INA NC E AND R EGU LA T I ON IN CH IN A –  SU P P LE ME N T  8 

medium- and long-term arrangements on periods beyond one year. To an extent, 

total debt can reflect the size of a firm’s loans from all financial institutions. 

In measuring total capital for consumer loans, we analyzed three indicators: 

average personal monthly income, personal annual income, and annual 

household disposable income. These different income measurements were used 

to form three consumer credit leverage indicators. With regard to consumer 

loans, for the denominator we acquired the enterprise’s customer’s assets or 

equity, and formed six different measures of debt for the commercial loan 

leverage indicator.  

Indeed, one potential contribution from our research is being able to ascertain 

the most effective leverage indicator for measuring and explaining non-

performing loan size.  

Hypothesis four: the actual borrower.  

Compared to lending to the owners of small- and micro-sized companies, we 

postulate that lending to companies themselves are more likely to generate 

larger NPL sizes. Characteristics of the Actual Borrower is the independent 

variable for the commercial loan sample.  

In our sample data, we divided borrowers into two groups. One consisted of 

firms that exhibited features of being controlled by natural persons, or 

individuals. We considered these individuals the owners of these firms, and thus 

the actual borrowers. We collected information on the gender, age, educational 

background and job titles of these individuals. Considering the nature of job 

titles in China, we believe that individuals with junior, intermediate and senior 

job titles are representative of junior, intermediate and senior employees. This 

information is captured through variables in the borrower characteristics 

category.  

The second group consisted of firms that exhibited features of being controlled 

by a corporate legal person, or a firm. In this case, we considered the firm to be 

the actual borrower. We collected information on the firm, such as ownership 

type and the nature of their business. This information is captured through the 

variables in the non-financial borrower characteristics category.  

Hypothesis five: location.  

We postulate that borrowers further away from their lending institutions will 

generate larger non-performing loan sizes. Loan from Outside Province is the 

independent variable for the commercial loan sample.  

The China Banking Regulatory Commission requires that local bank branches 

deal with consumer credit businesses such as credit cards – bank branches 

accept applications, while centralized bank credit card facilities issue approvals.   
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From data we collected, most consumer credit was approved locally and not 

across the full jurisdiction of a bank. Amongst consumer borrowing, this 

problem is minimal. However, when it came to commercial loans, problems 

emerged. We matched location information from sample bank credit institutions 

(including first level branches, second level branches and sub-branches) with a 

business’s stated address when applying for loans. Consistent with practical 

experience and literature on the subject, the further away a borrower was from 

the lending institution, the greater the credit risk.  

If the city in which the first and second branches were in matched the business’s 

address, then credit was considered disbursed within the same jurisdiction, with 

the dummy variable Loan from Outside Province = 0. If it did not match, there 

were two possibilities. The first was that there was no bank branch at the 

customer’s location. In this case, we examined whether adjacent districts or 

counties included lending branches of the same bank. If so, this was similarly 

regarded as credit issued from within the same jurisdiction, and Loan from 

Outside Province = 1. If not, the loan may have been issued across jurisdictions, 

either within the same province or across provinces, and Loan from Outside 

Province = 2. 

Other variables.  

All other variables otherwise listed in Table 1 were taken as control variables, 

which similarly fall into the four broad categories of loan design, borrower 

characteristics, financial borrower characteristics, and non-financial borrower 

characteristics.  

In the loan design category, we consider Purpose of Loan, Repayment Scheme, 

Contract Duration, Credit Type, Loan Issue Format, and Income Source for 

Repayment as control variables for the consumer loan sample. Purpose of Loan 

and Repayment Scheme are control variables in the commercial loan sample.  

In the borrower characteristics category, Ownership of Borrower’s Company, 

Age, Educational History, Sex, Job Title and Is Small Business Owner? are control 

variables for the consumer loan sample. In the borrower characteristics 

(business owners) category, Educational History, Age, Sex, and Job Title are 

control variables for the commercial loan sample. 

In the financial borrower characteristics (commercial borrowers) category, 

Asset Turnover Status, Capacity to Repay Debt, Cash Flow Status, and Capital 

Status are control variables.  

In the non-financial borrower characteristics (commercial borrowers) category, 

Ownership Type (categorised according to whether it falls under state-owned, 

group, foreign, private, or mixed ownership) and Nature of Business (including 

real estate, project-based, distribution, or manufacturing work) are control 

variables.  It is worth noting that there are numerous variables dealing with 
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commercial loans, which have been placed into more general, as opposed to 

specific, categories. Different banks utilize different standards for categorizing 

similar variables. 

Age and Industry Invested In were two control variables common to both 

consumer and commercial loan samples. Age was separated into five dummy 

variables, representing age brackets: 25 and below, 25 to 35, 35 to 45, 45 to 55, 

and 55 and above. We identified the starting year of the loan as the loan’s year 

variable, with a time span of January 1, 2007 to June 31, 2014, totaling a possible 

eight dummy variables for each year. In the industry category, representing the 

industry the borrower was investing in, we included seven large subcategories.  

1.3 STATISTICAL METHOD 

1.3.1 Theoretical Model 

We built individual specification models around each of the five hypotheses, as 

well as combined models (such as model 1-2) that test the five hypotheses 

together. Differences between the consumer and commercial loan samples 

necessitated building different models for each sample. 

In addition, given that loan size and the size of a non-performing loan have 

considerable effects on each other, we see it as prudent to include regressions 

that purely test the effect of loan size on NPL size (see model (1.1) and model 

(2.1)). 

Y = α1X1𝑛1 + α2X2𝑚1 + α3X3𝑙1 + α4X4𝑧1 + α5Year𝑖 + α6Industy𝑖 (1–2) 

 

X1n1 represents variables from the loan design category: Loan Size (Size), 

Guarantee Method (Gi), whether or not the loan is from another province (X), 

Purpose of Loan (Ui), Contract Duration (B), Repayment Scheme (Ri), Loan Issue 

Format (L), Credit Type (C), and Income Source Of Repayment (K).  

X2𝑚1 represents variables from the borrower characteristics category: Leverage 

Ratio (Zi), the ownership status of the borrower’s company (Ni), whether or not 

the borrower is the owner of a small business (E), the borrower’s sex (Sex), Age 

(Agei), Educational History (Degreei), and Job Title (T).  

X3𝑙1 represents variables from the financial borrower characteristics 

(commercial borrowers) category: Leverage (𝑍𝑖
′), Asset Turnover Status (Di), 

Capacity To Repay Debt (Hi), Cash Flow Status (Fi), and Capital Status (Ln(A)).  

X4𝑧1 represents variables from the non-financial borrower characteristics 

(commercial borrowers) category: such as the actual owner of the firm (Mi), 

Ownership Type (Ni), and nature of its business (Pi).  
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Year (Yeari) and industry (Industry) represent dummy variables that are 

common to both the consumer and commercial loan samples.  

Consumer Loans Sample 

In the consumer loans sample, models (1.1) and (1.2) consider characteristics of 

the loan, and test the loan size hypothesis and the collateral hypothesis 

respectively. Loan Size (Size) and Guarantee Method (Gi) are the independent 

variables in these two models. 

Y = α1𝑆𝑖𝑧𝑒 + α2Year𝑖 + α3Industy𝑖 (1.1) 

 

Y = β1𝐺𝑖 + β2𝑈𝑖 + β3𝐵 + β4𝑅𝑖

+ β5𝐿 + β6𝐶 + β7𝐾 + β8Year𝑖 + β9Industy𝑖 

(1.2) 

 

Model (1.3) considers an individual borrower’s characteristics, and tests the 

leverage hypothesis. Leverage Ratio (Zi) is the independent variable in this 

model.  

Y = γ1𝑍𝑖 + γ2𝑁𝑖 + γ3𝑆𝑒𝑥 + γ4𝐴𝑔𝑒𝑖 + γ5𝐷𝑒𝑔𝑟𝑒𝑒𝑖 + γ6𝐸 + γ7𝑇+γ8Year𝑖

+ γ9Industy𝑖 

(1.3) 

 

Finally, using these three models in the consumer loans sample, we select 

significant control variables and place them in a combined model (1.4), testing 

the loan size, collateral and leverage hypotheses, as well as the impact of an 

individual borrower’s characteristics. 

Y =  δ1𝑆𝑖𝑧𝑒 + δ2𝐺𝑖 + δ3𝑍𝑖 + δ4𝑈𝑖 + δ5B + δ6𝑅𝑖 + δ7𝐿𝑖 + δ8𝐶

+ δ9𝐾+δ10𝑁𝑖 + δ11𝑆𝑒𝑥 + δ12𝐴𝑔𝑒𝑖 + δ13𝐷𝑒𝑔𝑟𝑒𝑒𝑖 + δ14𝐸

+ δ15𝑇 + δ16Year𝑖 + δ17Industy𝑖 

(1.4) 

 

The year the loan was taken out (Yeari) and industry that was invested in 

(Industryi) were considered as additional control variables throughout these 

regressions.  

Commercial Loan Sample 

In the commercial loans sample, both models (2.1) and (2.2) consider 

characteristics of the loan. Model (2.1) tests the loan size hypothesis, and model 

(2.2) tests the collateral hypothesis and the location hypothesis. Exposure 

Amount (Size') was the independent variable in model (2.1), and Guarantee 

Method (Gi') and Loan from Outside Province (X) were the independent 

variables in these models. 
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Y = α1
′𝑆𝑖𝑧𝑒′ + α2

′Year𝑖
′

+ α3
′Industy𝑖

′ (2.1) 

 

Y = β1
′𝐺𝑖

′ + β2
′𝑋 + β3

′𝑈𝑖
′ + β4

′ 𝑅𝑖
′ +  β5

′Industy𝑖
′ + β6

′Year𝑖
′
 (2.2) 

 

Model (2.3) considers the borrowing firm’s non-financial characteristics, and 

tests the credit leverage hypothesis. Leverage (Zi’) was the independent variable 

for this model. 

Y = 𝜀1𝑍𝑖
′ + 𝜀2𝐷𝑖 + 𝜀3𝐻𝑖 + 𝜀4𝐹𝑖 + 𝜀5 ln(A) + 𝜀6Year𝑖

′ + 𝜀7Industy𝑖
′ (2.3) 

 

Model (2.4) considers the firm’s financial characteristics, and tests the actual 

borrower hypothesis. Characteristics of the Actual Borrower (Mi) was the 

independent variable for this model.  

Y = 𝜃1𝑀𝑖 + 𝜃2𝑁𝑖 + 𝜃3𝑃𝑖 + 𝜃4Year𝑖
′ + 𝜃5Industy𝑖

′ (2.4) 

 

Model (2.5) tests factors related to the business owner, testing variables such as 

Educational History (Degreei’) and Sex (Sex’).  

Y =  γ1
′𝑆𝑒𝑥′ + γ2

′𝐴𝑔𝑒𝑖
′ + γ3

′𝐷𝑒𝑔𝑟𝑒𝑒𝑖
′ + γ4

′T′ + γ5
′Year𝑖

′

+ γ6
′Industy𝑖

′ 

(2.5) 

 

Using these five models from the commercial loans sample, we select significant 

control variables and place them in a combined model (2.6). This model tests the 

loan size, collateral, location, leverage and actual borrower hypotheses, as well 

as the impact of a firm’s non-financial characteristics. 

Y = δ1𝑆𝑖𝑧𝑒′ + δ2𝐺𝑖
′ + δ3𝑋 + δ4𝑀𝑖 + δ5𝑍𝑖

′ + δ6𝑈𝑖
′ + δ7𝐷𝑖 + δ8𝐻𝑖

+ δ9𝐹𝑖 + δ10 ln(A) + δ11Year𝑖 + δ12Industy𝑖 

(2.6) 

 

The year the loan was taken out and industry were again considered as control 

variables throughout these regressions.  

1.3.2 Regression Methodology 

This paper primarily uses stepwise regression. On the one hand, it is worth 

considering that strong correlations exist between the variables, causing 

multicollinearity. On the other hand, stepwise regression can also overcome this, 

by automatically filtering out variables of the model that exhibit high 

multicollinearity. The Wald statistic was used to determine which variables were 
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included or excluded from our models, with variables being included at the five 

per cent significance level or higher and excluded at 10 per cent level or lower.  

We used three steps to screen out variables and to test our hypotheses in each 

loan subset. First, we ran a stepwise regression on variables that encapsulated 

multiple dummy variables (such as Guarantee Method, Repayment Scheme, Age, 

Educational History, and so on), to identify significant dummy variables.  

Second, all variables were placed into the dummy variable model acquired in the 

previous step. Variables from the loan design characteristics, borrower 

characteristics, financial borrower characteristics (for commercial borrowers), 

and non-financial borrower characteristics (for commercial borrowers) 

categories were used to verify the five hypotheses, with the significant variables 

screened out by the stepwise regression being used to compare with and verify 

the results obtained in the first step.  These were the specification models 

(models 1.1 – 1.3, models 2.1 – 2.5) used to test each hypothesis individually 

Finally, having had the stepwise regression identify significant variables across 

all four categories, we combine the independent variables and remaining control 

variables into integrated models, and run a linear regression. These were the 

combined models (1.4) and (2.6). In these, we present the tolerance and the 

variance inflation factor (VIF) for each variable, to show that multicollinearity is 

not present.  

1.4 DESCRIPTIVE STASTISTICAL ANALYSIS 

The overall NPL ratio for all loans in Group B is 1.1 per cent for Group B. NPL 

ratios of commercial loans to small- and micro-sized enterprises were 0.4 per 

cent, 0.6 per cent for consumer loans, and 0.58 per cent for consumer loans 

(including loans to micro-enterprises and sole proprietorships).  

The overall NPL ratio for all loans in Group A is 1.6 per cent, and 0.398 per cent 

for small- and micro-sized enterprises in Group A. The NPL ratio of small- and 

micro-loans is lower than the NPL ratio of the whole loan portfolio by about 40 

per cent. 

Descriptive statistics in Table 2 show that in consumer loan sample A, the mean 

value of individual loans is approximately RMB 1.7 million, with a leverage ratio 

(measured using personal annual income and household annual income) of 

between 6 – 8 times. In consumer loan sample B, the mean is RMB 1.54 million, 

with a leverage ratio of between 3 – 4 times. The longest contract duration in the 

sample is thirty years.  

Table 3 illustrates that leverage ratios against personal monthly income, 

personal annual income, and household annual income are highly correlated. 
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This necessitated using stepwise regression to exclude the variables with low 

explanatory significance and high collinearity. 

Descriptive statistics for the commercial loan sample in Table 4 show that the 

average exposure amount was RMB 9.97 million for the abnormal loans sample, 

and was RMB 9.17 million for the combined sample. The average NPL size for the 

combined sample was RMB 8.52 million.  

In comparison, data for a non-NPL, “normal” commercial loan dataset indicated 

that overall average exposure amounts were about RMB 7.13 million, and 

average NPL size was RMB 6.25 million. This indicates that larger exposure 

amounts lead to higher risks of default.   

It was also apparent that on average the abnormal loans sample had higher 

inventory and total asset turnover rates than firms in the NPL sample, but had 

lower average liquidity and quick ratios, indicating less solvency. Average net 

operating cash flow and average net cash flow was higher in the abnormal loans 

sample than the NPL sample.  

On average, all six indicators of leverage – debt/equity, liabilities/equity, short-

term loans/equity, total loans/equity, total loans/equity, and exposure/assets – 

were higher for the abnormal loan sample than the NPL sample. This indicates 

that, compared to other financial indicators, the leverage indicator was a better 

predictor of risk.  

Tables 5 – 7 show us that correlations between various financial indicators were 

high. These included correlations between liquidity ratio and quick ratio, net 

operating cash flow and net cash flow, and between various leverage indicators.  

The stepwise regression thus excluded these variables from our models. 

1.5 EMPIRICAL ANALYSIS  

1.5.1 Regression Results of Consumer Loans Sample 

As shown in Table 8, in consumer loan sample A, the loan size hypothesis, the 

collateral hypothesis, and the credit leverage hypothesis were validated in 

specification models (models 1.1 – 1.3) and the combined model (model 1.4). In 

measuring credit leverage, the stepwise regression excluded the Average 

Monthly Personal Income and Annual Household Income indicators, indicating 

that Average Annual Personal Income is a better indicator for credit leverage.  

In the combined model (model 1.4), the Loan Size and Guarantee Method 

variables are significant at the one per cent level, and the leverage variable (Loan 

Size/Individual Annual Income) is significant at the five per cent level. Indeed, 

Loan Size has a significant, almost one-to-one influence on NPL size. The 

combined model had an adjusted R2 of 78.5 per cent. Control variables 
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previously identified as significant in the specification models became less 

significant in the integrated model, highlighting the importance of the three 

independent variables.  

In the consumer loans sample B, shown in Table 9, the Loan Size, Guarantee 

Method and leverage (Loan Size/Individual Annual Income) variables are all 

validated in specification models (models 1.1 – 1.3) and the combined model 

(Model 4), all at the one per cent significance level. The combined model in 

sample B had an adjusted R2 of 62.2 per cent.  

The classification and integrated models in sample B also have other significant 

control variables. Compared to mortgages, business loans have a larger influence 

on NPL size (see model 1.2). Repaying a loan through equal installments of 

principal and interest was the repayment method with the largest influence on 

NPL size (model 1.2). With regards to customer characteristics, being below the 

age of 25 also has a significant positive impact on NPL size at the one per cent 

level, as does having either a technical college education or a university degree 

(model 1.3). Loans issued through a lump sum (model 1.2), loans issued with 

credit limits (model 1.2), and the borrower being a small owner (model 1.3) 

were all shown to have a statistically significant effect on NPL size.  

Finally, in the combined model (model 1.4) we noticed that Contract Duration, 

Income Source for Repayment, Ownership of Borrower’s Company, and Job Title 

were excluded from the specification models by the stepwise regression. 

1.5.2 Regression Results of Commercial Loans Sample 

In the commercial loan NPL sample (Table 10), the Exposure Amount, Guarantee 

Method and leverage (Debt/Equity) variables are verified in the specification 

models (models 2.1 – 2.5) and combined model (model 2.6) at the one per cent 

and five per cent levels, with significant positive effects on NPL size. The Actual 

Owner (Business) variable shows significant positive effects in the specification 

model (model 2.4) and in the combined model (model 2.6) at the one per cent 

and five percent levels respectively. The Loan from Outside Province variable in 

model 2.2 was not verified, and is statistically insignificant. 

First for consideration was the fact that we had multiple indicators of leverage 

(see model 2.3). We find that the Debt/Equity and Exposure/Assets variables are 

significant at the one per cent level, and are good indicators of leverage. 

Stepwise regression excluded the other indicators of leverage, which possessed 

higher collinearity and less explanatory power. 

Secondly, with regard to the control variables, repaying principal through lump 

sum payments was a statistically significant contributor to NPL size (model 2.2). 

Total Asset Turnover Rate had a negative effect on NPL size, indicating higher 
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turnovers reduced NPL size (model 2.3). However, higher Quick Ratios 

contributed positively to NPL size (model 2.3). 

With regards to non-financial characteristics, project- and real estate-based 

firms contribute positively to NPL size (model 2.4). Compared to distribution 

and manufacturing-based firms, which our variable can also capture, project- 

and real estate-based firms have greater opportunities to participate in the 

development of emerging technologies, which contributes towards the risk of 

larger NPL sizes.  

In testing variables from the borrower characteristics (business owners) 

category, we found that having an upper secondary education or less had 

negative effects on NPL size at the 10 per cent level. This is consistent and 

complimentary to the results from consumer loans sample B, where we found 

that higher education levels had positive effects on NPL size. Being between 44 

and 55 years of age had a positive effect on NPL size, at the 10 per cent level. Job 

Title, Cash Flow Status, and Ownership Type variables were excluded by the 

stepwise regression.  

In the commercial loan abnormal loan sample (Table 11), the five hypotheses 

were verified in the specification models (models 2.1 – 2.5). The Loan from 

Outside Province variable is significant at the one per cent level, indicating that 

loans issued further away contribute towards a larger NPL size (model 2.2). 

When the actual borrower is a business, as opposed to the owner of a small 

business, it also contributes positively towards NPL size, at the one per cent level 

(model 2.4). In the integrated model (model 2.6), the collateral indicator 

(Debt/Equity) is weak, and is not a significant variable. The adjusted R2 of the 

integrated model is 69.7 per cent. 

We noted previously in the descriptive statistics that cash flow levels in 

commercial loans were higher in the abnormal loans sample than the NPL 

sample. From this, we can posit that higher cash flows contribute towards larger 

NPL sizes. Given that the relative size of assets (Ln(Assets)) is also significant at 

the one per cent level (model 2.3), and that the Quick Ratio was found to 

positively affect NPL size (see Table 10, model 2.3) the size of loans accrued by 

these companies may be relatively large. On the other hand, small firms can be 

prone to fraud and debt evasion, and may be able to survive a certain ability to 

repay.  

For variables in the non-financial borrower characteristics (commercial 

borrower) category, we found that forms of ownership affect NPL size 

significantly (model 2.4). Overall, state-owned enterprises (SOEs) affect NPL size 

the most, while mixed and private enterprises contribute negatively to NPL size. 

This could potentially be due to the fact that SOEs take out relatively large loans, 
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and are relatively inefficient. Similar to the commercial loans NPL sample above, 

enterprises involved in real estate development significantly increase NPL size. 

In the combined sample (Table 12), the five correlations are validated in 

specification models (models 2.1 – 2.5) and the combined model (model 2.6). 

The combined model shows that the Exposure Amount, Guarantee Method, 

Debt/Equity, and Actual Borrower variables are significant at the one per cent 

level (models 2.1, 2.2, 2.3, 2.4). The Loan from Outside Province variable is 

significant at the five per cent level (model 2.2).  

The integrated model (model 32.6) has an adjusted R2 of 79.2 per cent. Among 

the other control variables, using the loan for working capital and for loan 

refinancing have negative impacts on NPL size (model 2.2), as does having an 

upper secondary education or below (model 2.5). Firms that deal in real estate 

development, investment projects and SOEs have a positive effect on NPL size 

(model 2.4), as does amortization (model 2.2). 

Although loan size (or exposure size, in the case of commercial loans) on its own 

has a strong positive effect on NPL size, our regression has shown that the other 

four hypotheses have statistically significant positive effects on NPL size. The 

commercial loan abnormal loan sample was riskier than the commercial loan 

NPL sample, and commercial loan combined sample provided a sufficiently large 

dataset for analysis. It was through these samples that our regression analysis 

verified our five hypotheses.  
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2 .  R E G R E S S I O N  T A B L E S  

Table 1 | Variable Selection and Design 

 

Consumer Loan Sample  Commercial Loan Sample 

Factor Variable Symbol Description  Factor Variable Symbol Description 

L
o

an
 D

es
ig

n
 

Loan Size Size Size of individual loan contract  

L
o

an
 D

es
ig

n
 

Exposure Amount Size' 
Actual amount at risk after guarantee 
payments have been subtracted from loan 
contract amounts  

Guarantee Method 

G1 If guaranteed 1, otherwise 0  Guarantee Method Gn' Identical to consumer loan sample variables 

G2 
If loan guaranteed (guarantor, guarantee, or 
security deposit) then 1, otherwise 0 

 

Purpose of Loan 

U1' 
If for real estate development then 1, 
otherwise 0 

G3 
If loan has associated mortgage, pledge, then 
1, otherwise 0 

 U2' If for loan refinancing then 1, otherwise 0 

Purpose of Loan 

U1 If for business then 1, otherwise 0  U3' If for working capital then 1, otherwise 0 

U2 If for home mortgage then 1, otherwise 0  U4' 
If for developing science and technology then 
1, otherwise 0 

U3 If personal loan then 1, otherwise 0  U5' If for equity investment then 1, otherwise 0 

Contract Duration B Contract duration, in months  U6' If for investment projects then 1, otherwise 0 

Repayment Scheme 

R1 
If principal and interest repaid in equal 
installments then 1, otherwise 0 

 

Repayment Scheme 

R1' 
If principal repaid in lump sum then 1, 
otherwise 0 

R2 
If principal repaid in equal installments then 
1, otherwise 0 

 R2' 
If principal repaid in installments then 1, 
otherwise 0 

R3 
If principal paid in lump sum and interest in 
equal installments then 1, otherwise 0 

 
Loan from Outside 

Province 
X 

If local loan then 0; if loan is from the same 
province then 1; if loan is from outside 
province then 2 

R4 
If principal and interest repaid in lump sum 
then 1, otherwise 0 

     

R5 
If principal repaid in installments and interest 
paid in installments then 1, otherwise 0 

     

Credit Type C If credit limit then 1, otherwise 0 (single loan)      

Loan Issue Format L 
If loan issued in lump sum then 1, otherwise 0 
(i.e. released in segments) 

     

Income Source for 
Repayment 

K 
If from manufacturing operations then 1, 
otherwise 0 (salary income) 
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Consumer Loan Sample  Commercial Loan Sample 

Factor Variable Symbol Description  Factor Variable Symbol Description 
B

o
rr

o
w

er
 C

h
ar

ac
te

ri
st

ic
s 

(C
o

n
su

m
er

s)
 

Leverage Ratio 

Z1 
Individual loan amount/annual personal 
income 

 

F
in

an
ci

al
 B

o
rr

o
w

er
 C

h
ar

ac
te

ri
st

ic
s 

(C
o

m
m

er
ci

al
 B

o
rr

o
w

er
s)

 

Leverage 

Z1' 
Credit to equity leverage ratio = (loan balance 
+ cumulative principal repaid)/ equity 

Z2 
Individual loan amount/monthly personal 
income 

 Z2' Debt ratio = debt/ equity 

Z3 
Individual loan amount/household average 
annual income 

 Z3' Loans/ equity = Short-term loans/ equity 

Ownership of 
Borrower’s 
Company 

N1 
If workplace is state-owned, group, or joint-
venture then 1, otherwise 0 

 Z4' 
Debt/ equity = (Short-term loans + long-term 
liabilities)/ equity 

N2 
If workplace is sole proprietorship or private 
then 1, otherwise 0.  

 Z5' 
Asset leverage ratio = Exposure 
amount/assets 

   Z6
’ Bank credit asset leverage ratio = (loan 

balance + cumulative principal paid)/ assets 

Age 

Age1' If aged 25 or below then 1, otherwise 0   
Asset Turnover 

Status 

D1 
Deposit turnover ratio = Inventory/cost of 
main operations  

Age2' If aged 25-35 then 1, otherwise 0  D2 
Total asset turnover ratio = Revenue from 
main operations/total assets 

Age3' If aged 35-45 then 1, otherwise 0  
Capacity to Repay 

Debt 

H1 
Current ratio = current assets / current 
liabilities 

Age4' If aged 45-55 then 1, otherwise 0   H2 
Quick ratio = (current assets – 
inventory)/current liabilities 

Age5' If aged 55 or above then 1, otherwise 0  
Cash Flow Status 

F1 Net operating cash flow 

    F2 Net cash flow 

Educational History 

Degree1 

If completed upper secondary (including 
primary, upper secondary, middle secondary, 
lower secondary, technical secondary) then 1, 
otherwise 0 

 Capital Status ln(A) Logarithm of total assets 

Degree 2 
If completed technical college then 1, 
otherwise 0 

 
B

o
rr

o
w

er
 

C
h

ar
ac

te
ri

st
ic

s 
(B

u
si

n
es

s 
O

w
n

er
s)

 Educational History Degree’ Identical to consumer loan sample variable 

Degree 3 
If completed tertiary degree (bachelors, 
masters, doctorate) then 1, otherwise 0 

 Age Age' Identical to consumer loan sample variable 
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Consumer Loan Sample  Commercial Loan Sample 

Factor Variable Symbol Description  Factor Variable Symbol Description 
B

o
rr

o
w

er
 

C
h

ar
ac

te
ri

st
ic

s 
(C

o
n

su
m

er
s)

 
Sex Sex If male then 1, otherwise 0  

B
o

rr
o

w
er

 
C

h
ar

ac
te

ri
st

ic
s 

(B
u

si
n

es
s 

O
w

n
er

s)
 

Sex Sex' If male then 1, otherwise 0 

Job Title T 
If borrower has job title (junior, intermediate, 

senior) then 1, otherwise 0 
 Job Title T Identical to consumer loan sample variable 

Is Small Business 
Owner? 

E If small business owner then 1, otherwise 0     

A
d

d
it

io
n

al
 C

o
n

tr
o

l V
ar

ia
b

le
s 

Industry Invested 
In 

Industry1 If real estate then 1, otherwise 0.  

N
o

n
-F

in
an

ci
al

 B
o

rr
o

w
er

 C
h

ar
ac

te
ri

st
ic

s 
(C

o
m

m
er

ci
al

 B
o

rr
o

w
er

s)
 

Characteristics of 
the Actual 
Borrower 

M1 If loan to legal person then 1, otherwise 0 

Industry2 If wholesale and retail then 1, otherwise 0  M2 
If loan to natural person then 1, otherwise 
0 

Industry3 If manufacturing then 1, otherwise 0  

Ownership Type 

N1 If state-owned then 1, otherwise 0 

Industry4 If transport, storage then 1, otherwise 0  N2 If group then 1, otherwise 0 

Industry5 If utilities, construction then 1, otherwise 0  N3 If foreign invested then 1, otherwise 0 

Industry6 
If cultural, information, finance, education 
then 1, otherwise 0 

 N4 If private then 1, otherwise 0 

Industry7 
If food and beverage, accommodation, 
rental then 1, otherwise 0 

 N5 If mixed then 1, otherwise 0 

Year Yearn 
Year2007，Year2008，Year2009，Year2010，

Year2011，Year2012，Year2013，Year2014 

represent annual dummy variables 

 

Nature of Business 

P1 
If real estate development then 1, 
otherwise 0 

     P2 If project-based then 1, otherwise 0 

     P3 If distribution then 1, otherwise 0 

 
  

  P4 If manufacturing based then 1, otherwise 0 

 
  

  

A
d

d
it

io
n

al
 

C
o

n
tr

o
l 

V
ar

ia
b

le
s 

Industry Industryn' 
Identical to consumer credit sample 
variable 

 
  

  Year Yearn' 
Identical to consumer credit sample 
variable 
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Table 2 | Consumer Loan Variables – Descriptive Statistics 

Units: 10,000 RMB  

  

 Consumer Loan Sample A  Consumer Loan Sample B 

 
Minimum 

Value 
Maximum 

Value 
Average 

Standard 
Deviation 

 Minimum 
Value 

Maximum 
Value 

Average 
Standard 
Deviation 

Loan Balance 0.16 1459.42 151.46 185.43 
 

0 683.29 54.06 99.46 

Loan Size 4.68 1500 169.5 191.77 
 

2.74 700 153.86 142.183 

Contract Duration 3 360 97.85 110.95 
 

3 360 94.53 110.79 

Loan Size/Avg. Monthly 
Personal Income 

0.15 5000 94.31 359.82 
 

0.15 1272.73 49.69 120.96 

Loan Size/Avg. Annual 
Personal Income 

0.01 416.67 7.86 29.98 
 

0.01 106.06 4.14 10.08 

Loan Size/Annual 
Household Income 

0.01 259.67 6.24 28.41 
 

0 84.78 3.3 7.52 
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Table 3 | Consumer Loan Variables – Correlation Testing 

 

 Pearson Correlation Contract Amount Contract Duration 
Loan Size/Avg. 

Monthly Personal 
Income 

Loan Size/Avg. Annual 
Personal Income 

Loan Size/Annual 
Household Income 

C
o

n
su

m
e

r 
L

o
a

n
 S

a
m

p
le

 A
 

Contract Amount 1.000 -0.237 0.579 0.594 0.545 

Contract Duration -0.237 1.000 -0.091 -0.091 -0.074 

Loan Size/ Avg. Monthly 
Personal Income 

0.579 -0.091 1.000 0.981 0.953 

Loan Size/ Avg. Annual 
Personal Income 

0.594 -0.091 0.981 1.000 0.959 

Loan Size/Annual 
Household Income 

0.545 -0.074 0.953 0.959 1.000 

C
o

n
su

m
e

r 
L

o
a

n
 S

a
m

p
le

 B
 

Contract Amount 1.000 -0.237 0.579 0.594 0.545 

Contract Duration -0.237 1.000 -0.091 -0.091 -0.074 

Loan Size/Avg. Monthly 
Personal Income 

0.579 -0.091 1.000 0.981 0.953 

Loan Size/Avg. Annual 
Personal Income 

0.594 -0.091 0.981 1.000 0.959 

Loan Size/Annual 
Household Income 

0.545 -0.074 0.953 0.959 1.000 
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Table 4 | Commercial Loan (Small and Micro Enterprise) Variables – Descriptive Statistics  

Units: 10,000 RMB  

 

  

 Commercial Loan: NPL Sample  Commercial Loan: Abnormal Loans Sample  Commercial Loan: Combined Sample 

 
Minimum 

Value 
Maximum 

Value 
Average 

Standard 
Deviation 

Minimum 
Value 

Maximum 
Value 

Average 
Standard 
Deviation 

Minimum 
Value 

Maximum 
Value 

Average 
Standard 
Deviation 

Total Loan 
Balance 

1.33 2900 827.96 1571.8 1.33 1500 763.75 1044.22 1.33 2900 852.29 1395.33 

Exposure 
Amount 

1.5 3000 876.36 1899.53 2 1700 996.72 1508.13 1.5 3000 916.83 1777.05 

Inventory 
Turnover 

Rate 
1.3 296.96 9.4 27.04 19.21 24789.81 116.46 1596.86 1.3 24789.81 65.25 1164.9 

Total Asset 
Turnover 

Rate 
0.3 22.08 1.76 1.54 0.7 22.08 1.94 1.97 0.3 22.08 1.83 1.59 

Liquidity 
Ratio 

0.21 11.27 2.44 1.4 0.04 16.45 2.12 1.49 0.04 16.45 2.29 1.48 

Quick Ratio 0.09 8.14 1.64 1.07 0.03 16.45 1.45 1.19 0.03 16.45 1.54 1.15 

Net 
Operating 
Cash Flow 

0.37 8852.1 249.3 731.1 0.59 35055.14 799.18 3498.59 3679 35055.14 515.86 2624.85 

Net Cash 
Flow 

0.26 5821.23 121.4 429.69 0.07 22378.05 467.7 2334.19 692 22378.05 294.98 1744.37 
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Units: 10,000 RMB  

 

  

 Commercial Loan: NPL Sample  Commercial Loan: Abnormal Loans Sample  Commercial Loan: Combined Sample 

 
Minimum 

Value 
Maximum 

Value 
Average 

Standard 
Deviation 

Minimum 
Value 

Maximum 
Value 

Average 
Standard 
Deviation 

Minimum 
Value 

Maximum 
Value 

Average 
Standard 
Deviation 

Debt/Equity 0.3 4.62 0.5 0.53 0.41 36.37 0.76 2.34 0.3 36.37 0.63 1.75 

Liabilities/ 
Equity 

0.07 19.1 0.86 1.4 0.08 38.64 1.46 2.87 0.07 38.64 1.16 2.34 

Short-term 
Loans/ Equity 

0.16 3.68 0.46 0.45 0.15 5.28 0.59 0.63 0.15 5.28 0.52 0.55 

Total Loans/ 
Equity 

0.02 6.91 0.45 0.71 0.01 52.68 0.93 3.49 0.01 52.68 0.69 2.59 

Total Loans/ 
Assets 

0.02 1.4 0.22 0.2 0.01 9.65 0.32 0.66 0.01 9.65 0.27 0.5 

Exposure/ 
Assets 

0.02 0.9 0.17 0.14 0 9.65 0.24 0.63 0 9.65 0.21 0.47 

Log (Assets) 15.47 20.41 17.77 0.92 13.16 21.33 17.93 1.04 13.16 21.33 17.84 0.99 
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Table 5 | Commercial Loan (Small and Micro Enterprise) NPL Sample – Correlation Testing 

 

  

Pearson 
Correlation 

Exposure 
Amount 

Inventory 
Turnover 

Rate 

Total 
Asset 

Turnover 
Rate 

Liquidity 
Ratio 

Quick 
Ratio 

Net 
Operating 
Cash Flow 

Net Cash 
Flow 

Debt/ 
Equity 

Liabilities/ 
Equity 

Short-
term 

Loans/ 
Equity 

Total 
Loans/ 
Equity 

Total 
Loans/ 
Assets 

Exposure/ 
Assets 

Log 
(Assets) 

Exposure 
Amount 

1 -0.03 -0.151 -0.088 -0.006 0.368 0.386 0.44 0.171 0.015 0.445 0.281 0.415 0.399 

Inventory 
Turnover Rate 

-0.03 1 0.053 -0.056 0.046 -0.026 -0.018 0.013 -0.004 0.024 0.011 0.023 0.056 -0.159 

Total Asset 
Turnover Rate 

-0.151 0.053 1 0.085 0.02 -0.109 -0.106 -0.006 -0.029 0.039 0.121 0.213 0.265 -0.456 

Liquidity Ratio -0.088 -0.056 0.085 1 0.91 -0.119 -0.113 -0.379 -0.266 -0.429 -0.151 -0.047 -0.004 -0.227 

Quick Ratio -0.006 0.046 0.02 0.91 1 -0.072 -0.067 -0.291 -0.217 -0.362 -0.084 0.004 0.063 -0.146 

Net Operating 
Cash Flow 

0.368 -0.026 -0.109 -0.119 -0.072 1 0.759 0.023 0.012 -0.012 -0.029 -0.03 -0.017 0.334 

Net Cash Flow 0.386 -0.018 -0.106 -0.113 -0.067 0.759 1 0.055 0.023 0.016 -0.001 0.004 -0.021 0.322 

Debt/ Equity 0.44 0.013 -0.006 -0.379 -0.291 0.023 0.055 1 0.693 0.832 0.719 0.307 0.371 0.125 
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Pearson 
Correlation 

Exposure 
Amount 

Inventory 
Turnover 

Rate 

Total 
Asset 

Turnover 
Rate 

Liquidity 
Ratio 

Quick 
Ratio 

Net 
Operating 
Cash Flow 

Net Cash 
Flow 

Debt/ 
Equity 

Liabilities/ 
Equity 

Short-
term 

Loans/ 
Equity 

Total 
Loans/ 
Equity 

Total 
Loans/ 
Assets 

Exposure/ 
Assets 

Log 
(Assets) 

Liability/ 
Equity 

0.171 -0.004 -0.029 -0.266 -0.217 0.012 0.023 0.693 1 0.665 0.553 0.135 0.17 -0.004 

Short-term 
Loans/Equity 

0.015 0.024 0.039 -0.429 -0.362 -0.012 0.016 0.832 0.665 1 0.55 0.243 0.238 0.03 

Total Loans/ 
Equity 

0.445 0.011 0.121 -0.151 -0.084 -0.029 -0.001 0.719 0.553 0.55 1 0.786 0.671 -0.108 

Total Loans/ 
Assets 

0.281 0.023 0.213 -0.047 0.004 -0.03 0.004 0.307 0.135 0.243 0.786 1 0.788 -0.234 

Exposure/ 
Assets 

0.415 0.056 0.265 -0.004 0.063 -0.017 -0.021 0.371 0.17 0.238 0.671 0.788 1 -0.274 

Log (Assets) 0.399 -0.159 -0.456 -0.227 -0.146 0.334 0.322 0.125 -0.004 0.03 -0.108 -0.234 -0.274 1 



IN TER NE T F INA NC E AND  R EGU LA T ION IN CH IN A –  SU P P LE ME N T  27 

Table 6 | Commercial Loan (Small and Micro Enterprise) Abnormal Loans Sample – Correlation Testing 

 

  

Pearson 
Correlation 

Exposure 
Amount 

Inventory 
Turnover 

Rate 

Total 
Asset 

Turnover 
Rate 

Liquidity 
Ratio 

Quick 
Ratio 

Net 
Operating 
Cash Flow 

Net Cash 
Flow 

Debt/ 
Equity 

Liabilities/
Equity 

Short-
term 

Loans/ 
Equity 

Total 
Loans/ 
Equity 

Total 
Loans/ 
Assets 

Exposure/ 
Assets 

Log 
(Assets) 

Exposure 
Amount 

1 -0.03 -0.137 0.025 0.137 0.406 0.392 0.324 0.422 0.098 0.105 0.027 0.046 0.501 

Inventory 
Turnover Rate 

-0.03 1 -0.029 -0.054 -0.023 -0.016 -0.013 -0.064 0.334 -0.062 0.059 0.007 0.039 -0.12 

Total Asset 
Turnover Rate 

-0.137 -0.029 1 0.07 -0.006 -0.111 -0.107 -0.056 -0.078 0.019 0.003 0.078 0.064 -0.289 

Liquidity Ratio 0.025 -0.054 0.07 1 0.832 -0.135 -0.125 0.499 0.325 -0.333 0.039 -0.054 -0.062 -0.061 

Quick Ratio 0.137 -0.023 -0.006 0.832 1 -0.092 -0.08 0.71 0.542 -0.228 0.085 -0.053 -0.051 -0.025 

Net Operating 
Cash Flow 

0.406 -0.016 -0.111 -0.135 -0.092 1 0.929 -0.036 0.308 -0.083 0.031 -0.041 -0.024 0.28 

Net Cash Flow 0.392 -0.013 -0.107 -0.125 -0.08 0.929 1 -0.023 0.316 -0.038 0.03 -0.044 -0.028 0.281 

Debt/Equity 0.324 -0.064 -0.056 0.499 0.71 -0.036 -0.023 1 0.855 0.209 0.216 0.007 0.035 0.084 
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Pearson 
Correlation 

Exposure 
Amount 

Inventory 
Turnover 

Rate 

Total 
Asset 

Turnover 
Rate 

Liquidity 
Ratio 

Quick 
Ratio 

Net 
Operating 
Cash Flow 

Net Cash 
Flow 

Debt/ 
Equity 

Liabilities/ 
Equity 

Short-
term 

Loans/ 
Equity 

Total 
Loans/ 
Equity 

Total 
Loans/ 
Assets 

Exposure/ 
Assets 

Log 
(Assets) 

Liability/ 
Equity 

0.422 0.334 -0.078 0.325 0.542 0.308 0.316 0.855 1 0.193 0.315 0.076 0.123 0.093 

Short-term 
Loans/Equity 

0.098 -0.062 0.019 -0.333 -0.228 -0.083 -0.038 0.209 0.193 1 0.068 0.037 0.111 -0.057 

Total Loans/ 
Equity 

0.105 0.059 0.003 0.039 0.085 0.031 0.03 0.216 0.315 0.068 1 0.939 0.955 -0.323 

Total Loans/ 
Assets 

0.027 0.007 0.078 -0.054 -0.053 -0.041 -0.044 0.007 0.076 0.037 0.939 1 0.94 -0.418 

Exposure/ 
Assets 

0.046 0.039 0.064 -0.062 -0.051 -0.024 -0.028 0.035 0.123 0.111 0.955 0.94 1 -0.403 

Log (Assets) 0.501 -0.12 -0.289 -0.061 -0.025 0.28 0.281 0.084 0.093 -0.057 -0.323 -0.418 -0.403 1 
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Table 7 | Commercial Loan (Small and Micro Enterprise) Loans Combined Sample – Correlation Testing 

 

  

Pearson 
Correlation 

Exposure 
Amount 

Inventory 
Turnover 

Rate 

Total 
Asset 

Turnover 
Rate 

Liquidity 
Ratio 

Quick 
Ratio 

Net 
Operating 
Cash Flow 

Net Cash 
Flow 

Debt/ 
Equity 

Liabilities/ 
Equity 

Short-
term 

Loans/ 
Equity 

Total 
Loans/ 
Equity 

Total 
Loans/ 
Assets 

Exposure/ 
Assets 

Log 
(Assets) 

Exposure 
Amount 

1 -0.015 -0.146 -0.032 0.066 0.308 0.304 0.27 0.293 0.049 0.138 0.086 0.1 0.429 

Inventory 
Turnover Rate 

-0.015 1 -0.023 -0.043 -0.019 -0.01 -0.008 -0.045 0.26 -0.046 0.062 0.012 0.041 -0.086 

Total Asset 
Turnover Rate 

-0.146 -0.023 1 0.1 0.036 -0.104 -0.1 -0.069 -0.084 -0.028 0.01 0.103 0.083 -0.361 

Liquidity Ratio -0.032 -0.043 0.1 1 0.868 -0.121 -0.112 0.3 0.125 -0.378 0 -0.058 -0.049 -0.135 

Quick Ratio 0.066 -0.019 0.036 0.868 1 -0.082 -0.072 0.485 0.301 -0.283 0.048 -0.044 -0.028 -0.076 

Net Operating 
Cash Flow 

0.308 -0.01 -0.104 -0.121 -0.082 1 0.922 -0.024 0.283 -0.054 0.041 -0.025 -0.013 0.259 

Net Cash Flow 0.304 -0.008 -0.1 -0.112 -0.072 0.922 1 -0.013 0.289 -0.02 0.04 -0.027 -0.017 0.259 

Debt/Equity 0.27 -0.045 -0.069 0.3 0.485 -0.024 -0.013 1 0.817 0.264 0.237 0.025 0.052 0.093 
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Pearson 
Correlation 

Exposure 
Amount 

Inventory 
Turnover 

Rate 

Total 
Asset 

Turnover 
Rate 

Liquidity 
Ratio 

Quick 
Ratio 

Net 
Operating 
Cash Flow 

Net Cash 
Flow 

Debt/ 
Equity 

Liabilities/ 
Equity 

Short-
term 

Loans/ 
Equity 

Total 
Loans/ 
Equity 

Total 
Loans/ 
Assets 

Exposure/ 
Assets 

Log 
(Assets) 

Liability/ 
Equity 

0.293 0.26 -0.084 0.125 0.301 0.283 0.289 0.817 1 0.313 0.332 0.093 0.131 0.076 

Short-term 
Loans/Equity 

0.049 -0.046 -0.028 -0.378 -0.283 -0.054 -0.02 0.264 0.313 1 0.102 0.052 0.113 -0.002 

Total Loans/ 
Equity 

0.138 0.062 0.01 0 0.048 0.041 0.04 0.237 0.332 0.102 1 0.928 0.944 -0.24 

Total Loans/ 
Assets 

0.086 0.012 0.103 -0.058 -0.044 -0.025 -0.027 0.025 0.093 0.052 0.928 1 0.932 -0.332 

Exposure/ 
Assets 

0.1 0.041 0.083 -0.049 -0.028 -0.013 -0.017 0.052 0.131 0.113 0.944 0.932 1 -0.327 

Log (Assets) 0.429 -0.086 -0.361 -0.135 -0.076 0.259 0.259 0.093 0.076 -0.002 -0.24 -0.332 -0.327 1 
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Table 8 | Consumer Loan Sample A – Regression Results 

 

 

Model (1.1) 
Stepwise 

Regression 
Model (1.2) 

Stepwise 
Regression 

Model (1.3) 
Stepwise 

Regression 
Model (1.4) 

Linear 
Regression 

Colinearity Testing 

 Beta  Beta  Beta  Beta Tolerance VIF 

Constant 
-10.715 

(-4.890)*** 
Constant 

-114.49 
(-3.158)*** 

 
Constant 

182.812 
(11.668)*** 

 
Constant 

-12.879 
(-3.939)*** 

 

  

Loan Size 
0.86 

(80.7)*** 
    Loan Size 

0.935 
(82.039)*** 

 
0.553 1.809 

  

Guarantee 
Method 

(Mortgage, 
Pledge) 

138.251 
(5.829)*** 

 
  

Guarantee 
Method 

(Mortgage, 
Pledge) 

41.318 
(2.906)*** 

0.839 1.192 

  
Purpose of 

Loan 
(Business) 

158.58 
(6.606)*** 

 
  

Loan Size/ 
Individual 

Annual Income 

0.1765 
(2.599)** 

 
0.636 1.571 

  
Purpose of 

Loan (Personal) 

46.517 
(1.797)* 

 
  

Repayment 
Method 

(Principal in 
Lump Sum, 
Interest in 

Installments) 

37.878 
(2.571)** 

 
0.965 1.036 

  

Repayment 
Method 

(Principal and 
Interest in 

Equal 
Installments) 

104.657 
(3.512)*** 

 
  

Purpose of Loan 
(Personal) 

-1.001 
(-.154) 

 
0.991 1.009 

  

Repayment 
Method 

(Principal in 
Lump Sum, 
Interest in 

Installments) 

92.897 
(2.278)** 

 

Loan Size/ 
Individual 

Annual Income 

3.469 
(11.756)*** 

 

Ownership of 
Borrower’s 

Company (Sole 
Proprietorship, 

Private) 

6.004 
(0.461) 

 
0.934 1.071 
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Note: for T-values in parentheses, *, **, *** represent 10%, 5%, and 1% significance levels respectively 

  

Model (1.1) 
Stepwise 

Regression 
Model (1.2) 

Stepwise 
Regression 

Model (1.3) 
Stepwise 

Regression 
Model (1.4) 

Linear 
Regression 

Colinearity Testing 

 Beta  Beta  Beta  Beta Tolerance VIF 

    Sex (Male) 
-66.183 

(-3.617)*** 
 

Sex (Male) -8.305 
(-.684) 

0.911 1.097 

    
Education 
(Technical 

College) 

 

-73.129 
(-3.080)** 

 

Purpose of Loan 
(Business) 

-5.004 
(-.362) 

 
0.794 1.26 

    

Ownership of 
Borrower’s 

Company (Sole 
Proprietorship, 

Private) 

-57.57 
(-1.842)* 

 

 

Small Business 
Owner? (Yes) 

8.006 
(0.64) 

 
0.864 1.157 

    
Small Business 
Owner? (Yes) 

-49.079 
(-1.666)* 

 
 

Education 
(Technical 

College) 

-13.019 
(-1.457) 

 
0.945 1.058 

Industry  Industry  Industry  Industry    

Year  Year  Year  Year    

Adjusted R2 
0.68 

 
Adjusted R2 0.287 Adjusted R2 0.415 Adjusted R2 0.785   
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Table 9 | Consumer Loan Sample B – Regression Results 

Model (1.1) 
Stepwise 

Regression 
Model (1.2) 

Stepwise 
Regression 

Model (1.3) 
Stepwise 

Regression 
Model (1.4) 

Linear 
Regression 

Colinearity Testing 

 Beta  Beta  Beta  Beta Tolerance VIF 

Constant -18.909 
(-2.736)*** 

Constant 
-284.311 

(-5.266)*** Constant 
73.988 

(6.734)***  
Constant 

-90.78 
(-7.509)*** 

 
  

Loan Size 
0.515  

(18.560)*** 
    Loan Size 

0.5 
0.597 1.676 

(14.937)*** 

  

Guarantee 
Method 

(Mortgage, 
Pledge) 

84.587 

(6.459)*** 

  

Guarantee 
Method 

(Mortgage, 
Pledge) 

114.058 

(4.501)*** 

0.9 1.112 

  
Purpose of 

Loan 
(Business) 

99.105 
  

Loan Size/ 
Individual 

Annual Income 

1.469 

(7.524)*** 

0.641 1.561 

(7.075)*** 

  
Purpose of 

Loan (Personal) 
28.495 

(1.884)* 

  
Purpose of Loan 

(Business) 
38.556 

(3.248)*** 

0.757 1.321 

  

Repayment 
Method 

(Principal and 
Interest in 

Equal 
Installments) 

184.655 

(6.235)*** 

  
Purpose of Loan 

(Personal) 
-5.017 

(-.570) 

0.754 1.326 

  

Repayment 
Method 

(Principal in 
Lump Sum, 
Interest in 

Installments) 

88.189 

(3.226)*** 

  

Repayment 
Method 

(Principal and 
Interest in Equal 

Installments) 

119.951 

(13.098)*** 

0.702 1.425 

  

Repayment 
Method 

(Principal in 
Equal 

Installments) 

123.682 

(2.812)*** 

 

 
Repayment 

Method 
(Principal in 
Lump Sum, 
Interest in 

Installments) 

97.263 

(4.567)*** 

0.84 1.191 
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Note: for T-values in parentheses, *, **, *** represent 10%, 5%, and 1% significance levels respectively 

  

Model (1.1) 
Stepwise 

Regression 
Model (1.2) 

Stepwise 
Regression 

Model (1.3) 
Stepwise 

Regression 
Model (1.4) 

Linear 
Regression 

Colinearity Testing 

 Beta  Beta  Beta  Beta Tolerance VIF 

  
Credit Type 

(Limit) 

168.077 
 

 
Sex (Male) 

-17.045 
0.96 1.042 

(3.29)***  (-3.004)*** 

  
Loan Issue 

Format (Lump 
Sum) 

102.201 Loan Size/ 
Individual 

Annual Income 

3.478 Education 
(Bachelors and 

Up) 

23.587 
0.947 1.056 

(2.303)** (13.201)*** (3.153)*** 

    Sex (Male) 
-40.362 Education 

(Technical 
College) 

-30.043 
0.942 1.059 

(-3.793)*** (-2.406)** 

    
Education 

(Bachelors and 
Up) 

52.017 
Age (25 and 

Below) 

85.272 
0.811 1.233 

(3.084)*** (2.616)*** 

    
Education 
(Technical 

College) 

-37.469 
Age (25 – 35) 

12.029 
0.939 1.065 

(-2.663)*** (1.096) 

    
Age (25 and 

Below) 

157.787 Credit Type 
(Limit) 

13.046 
0.525 1.906 

(3.150)*** (1.293) 

    Age (25 – 35) 
22.564 Loan Issue 

Format (Lump 
Sum) 

8.026 
0.744 1.343 

(1.784)* (0.861) 

    
Small Business 
Owner? (Yes) 

-18.229 Small Business 
Owner? (Yes) 

-2.005 
0.745 1.343 

(-1.898)* (-.166) 

Industry  Industry  Industry 
 

Industry    
 

Year  Year  Year  Year    

Adjusted R2 0.378 Adjusted R2 0.221 Adjusted R2 0.364 Adjusted R2 0.622   
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Table 10 | Commercial Loan (Small and Micro Enterprise) NPL Sample – Regression Results 

 

  

Model (2.1) 
Stepwise 

Regression 
Model (2.2) 

Stepwise 
Regression 

Model (2.3) 
Stepwise 

Regression 
Model (2.4) 

Stepwise 
Regression 

Model (2.5) 
Stepwise 

Regression 
Model (2.6) 

Linear 
Regression 

Colinearity Testing 

 Beta  Beta  Beta  Beta  Beta  Beta Tolerance VIF 

Constant 
14.586 

Constant 
920.014 

Constant 
-13710.641 

Constant 
804.282 

Constant 
943.156 

Constant 
-287.149 

(-2.947)*** 

  
(0.449) (6.958) *** (-6.791) (111.102)*** (0.295) 

Exposure 
Amount 

0.922 
 

 
   

   Exposure 
Amount 

0.741 

(36.456)*** 

0.774 1.293 
(41.168)***     

  

Guarantee 
Method 

(Mortgage, 
Pledge) 

803.382 

(4.16)*** 

   

   Guarantee 
Method 

(Mortgage, 
Pledge) 

487.856 

(2.774)*** 

0.974 1.027 

   

  
Loan from 

Outside 
Province 

14.429 

(0.149) 

   
   Loan from 

Outside 
Province 

13.006 

(0.283) 

1.039 0.71 
   

  
Repaying 
Principal 

(Lump Sum) 

-248.326 

(-1.713)* 

 
 

 
   

Debt/Equity 
252.547 

(2.716)*** 

0.723 1.382 
   

  
Purpose of 

Loan (Project 
Financing) 

465.289 

(2.146) ** 

 
 

 
   

Actual Owner 
(Business) 

87.802 

(2.146)** 

1.027 0.72 
   

    Debt/Equity 
1342.394 

(6.670)*** 

 
   Exposure/ 

Assets 
170.481 

(2.391)*** 

0.901 1.045 
   

    
Exposure/ 

Assets 
3786.178 
(7.809)*** 

    
Total Asset 
Turnover 

Rate 

-30.851 
(-1.521) 

1.036 0.712 
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Note: for T-values in parentheses, *, **, *** represent 10%, 5%, and 1% significance levels respectively 

  

Model (2.1) 
Stepwise 

Regression 
Model (2.2) 

Stepwise 
Regression 

Model (2.3) 
Stepwise 

Regression 
Model (2.4) 

Stepwise 
Regression 

Model (2.5) 
Stepwise 

Regression 
Model (2.6) 

Linear 
Regression 

Colinearity Testing 

 Beta  Beta  Beta  Beta  Beta  Beta Tolerance VIF 

   
 Log(Total 

Assets) 
710.006 

 
   

Quick Ratio 
12.005 

(0.219) 
0.897 1.115 

 (6.480)***    

   

 Total Asset 
Turnover 

Rate 

-107.651 

(-1.716)* 
  

  
Log(Total 

Assets) 

-25.027 

(-1.133) 
1.261 0.634 

   

   
 

Quick Ratio 317.389 
(3.505)*** 

Actual Owner 
(Business) 

3695.266 

(4.386)*** 

  
 

 
  

    

   
 

  
Nature of 

Business (Real 
Estate) 

1372.281 

(3.269)*** 

  
 

 
  

    

      

Nature of 
Business 
(Project-
based) 

338.266 
(1.901)* 

Age (44 – 55) 
11.5063 

(1.820)* 
    

   

 

   

 Education 
(Upper 

Secondary 
and Below) 

-233.862 

(-1.836)* 
 

 

  
   

Industry  Industry  Industry 
 

Industry 
 

Industry 
 

Industry 
 

  
    

Year  Year  Year  Year  Year  Year    

Adjusted R2 0.653 Adjusted R2 0.058 Adjusted R2 0.516 Adjusted R2 0.186 Adjusted R2 0.081 Adjusted R2 0.828   
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Table 11 | Commercial Loan (Small and Micro Enterprise) Abnormal Loans Sample – Regression Results 

 

  

Model (2.1) 
Stepwise 

Regression 
Model (2.2) 

Stepwise 
Regression 

Model (2.3) 
Stepwise 

Regression 
Model (2.4) 

Stepwise 
Regression 

Model (2.5) 
Stepwise 

Regression 
Model (2.6) 

Linear 
Regression 

Colinearity Testing 

 Beta  Beta  Beta  Beta  Beta  Beta Tolerance VIF 

Constant 
94.2688 

(1.941)* 
Constant 

335.546 
(1.977)**  

Constant 
-3514.392 
(-3.512)***  

Constant 
1109.039 
(5.234)***  

Constant 
1000 

(4.947)***  
Constant 

136.786 

(2.329)** 
  

Exposure 
Amount 

0.476 

(18.852)*** 
 

 

 
   

   Exposure 
Amount 

0.39 

(9.482)*** 
0.717 1.394 

   

  

Guarantee 
Method 

(Mortgage, 
Pledge) 

205.716 
（1.137)  

   

   Guarantee 
Method 

(Mortgage, 
Pledge) 

15.035 

(0.999) 
0.735 1.262 

   

  
Loan from 

Outside 
Province 

708.011 

Debt/Equity 
227.386 

(10.499)*** 
 

   Loan from 
Outside 

Province 

472.683 

(2.860)*** 
0.922 1.085 

(4.927)***    

   
 

Exposure/ 
Assets 

186.771 

(2.125)** 
 

  
 Debt/Equity 

111.891 

(4.404)*** 
0.528 1.895 

   

   
 Net Operating 

Cash Flow 

0.203 

(13.440)*** 
 

   Actual 
Borrower 
(Business) 

1894.235 

(3.091)*** 
0.317 3.154 

    

    Log(Assets) 
217.569 

(3.918)*** 

Actual 
Borrower 
(Business) 

2264.929 

(4.296)*** 

  
Exposure/ 

Assets 

5.009 

(0.261) 
0.672 1.653 
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Note: for T-values in parentheses, *, **, *** represent 10%, 5%, and 1% significance levels respectively 

  

Model (2.1) 
Stepwise 

Regression 
Model (2.2) 

Stepwise 
Regression 

Model (2.3) 
Stepwise 

Regression 
Model (2.4) 

Stepwise 
Regression 

Model (2.5) 
Stepwise 

Regression 
Model (2.6) 

Linear 
Regression 

Colinearity Testing 

 Beta  Beta  Beta  Beta  Beta  Beta Tolerance VIF 

 

 

   

 
Ownership 
Type (SOE)  

1496.526 

(3.318)*** 

  Net Cash Flow 
from 

Operating 
Activities 

4769.11 

(5.341)*** 
0.362 2.759 

    

   
 

 
 Ownership 

Type (Private)  

-576.842 

(-2.684)*** 

  
Log(Assets) 

-12.03 

(-0.725) 
0.461 1.77 

    

   

 

  
Ownership 

Type (Mixed) 

-860.139 

(-2.025)** 

  

 

 

  

    

   

 

  
Nature of 

Business (Real 
Estate) 

3666.396 

(5.152)*** 

  

 

 

  
    

   
 

   
 

Sex (Male) 
-705.427 

(-3.363)*** 
 

 
  

   

Industry  Industry 
 

Industry  Industry 
 

Industry 
 

Industry 
 

  
    

Year  Year  Year 
 

Year 
 

Year 
 

Year 
 

  
    

Adjusted R2 0.471 Adjusted R2 0.05 Adjusted R2 0.589 Adjusted R2 0.591 Adjusted R2 0.11 Adjusted R2 0.697  
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Table 12 | Commercial Loan (Small and Micro Enterprise) Combined Sample – Regression Results 

 

  

Model (2.1) 
Stepwise 

Regression 
Model (2.2) 

Stepwise 
Regression 

Model (2.3) 
Stepwise 

Regression 
Model (2.4) 

Stepwise 
Regression 

Model (2.5) 
Stepwise 

Regression 
Model (2.6) 

Linear 
Regression 

Colinearity Testing 

 Beta  Beta  Beta  Beta  Beta  Beta Tolerance VIF 

Constant 
-134.44 

Constant 
3244 

Constant 
-8366.681 

 
 

Constant 
524.969 

Constant 
-612.641 

  
(-3.147)*** (7.541)*** (-6.336)***  (8.415)*** (-0.673) 

Exposure 
Amount 

0.673 
 

 
 

 
 

   Exposure 
Amount 

0.735 
0.649 1.54 

(45.501)***      (35.152)*** 

  

Guarantee 
Method 

(Mortgage, 
Pledge) 

820.386 

 

 

 

   Guarantee 
Method 

(Mortgage, 
Pledge) 

492.792 

0.984 1.016 

(3.631)***     (3.121)*** 

  
Loan from 

Outside 
Province 

248.357 
 

 
 

   Loan from 
Outside 

Province  

188.112 
0.967 1.034 

(2.157)**     (2.966)** 

  
Use of Loan 
(Working 
Capital) 

-2716.27 
 

 
 

   
Debt/Equity 

87.678 
0.686 1.458 

(-6.331)***     (3.509)*** 

  
Use of Loan 

(Loan 
Refinancing) 

-2533.624 
 

 
 

   Actual 
Borrower 
(Business) 

1692.24 
0.739 1.353 

(-5.211)***     (3.687)*** 

  
Repayment 

Principal 
(Amortization) 

384.144 Debt/Equity 

1073.619 

 

   Net Cash Flow 
from 

Operating 
Activities 

20.036 

0.624 1.603 
(8.257)***    (1.345) 

    Net Cash Flow 
from 

Operating 
Activities 

0.19     
Exposure/ 

Assets 

-6.02 

0.935 1.07 
    (7.469)***     (-.897) 

    Exposure/ 
Assets 

578.37     
Quick Ratio 

-5.793 
0.873 1.206 

    (3.938)***     (-.785) 
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Note: for T-values in parentheses, *, **, *** represent 10%, 5%, and 1% significance levels respectively   

Model (2.1) 
Stepwise 

Regression 
Model (2.2) 

Stepwise 
Regression 

Model (2.3) 
Stepwise 

Regression 
Model (2.4) 

Stepwise 
Regression 

Model (2.5) 
Stepwise 

Regression 
Model (2.6) 

Linear 
Regression 

Colinearity Testing 
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A P P E N D I X  I :  I N T E R N E T  F I N A N C E  A N D  P A Y M E N T S  

THIRD-PARTY PAYMENT PLATFORMS 

Third-party payment market leaders Alipay (支付宝) and Tenpay (财付通) 

together account for about around 80 per cent of market share on the Chinese 

mainland.3 Both evolved from the growth of e-commerce and online shopping. 

Typically, payment platforms are based on e-commerce guarantee payments. 

Another major player is Lakala (拉卡拉), specializing in mobile payments in 

convenience stores and bank card fee payments, which shares 5.3 per cent of the 

mobile payment market. A further category on the third-party payment platform 

focuses on P2P fund custody, such as ChinaPnR (汇付天下), Yeepay (易宝支付) 

and IPS (环迅支付). As of the third quarter of 2014, these three companies 

shared around 10 per cent of the third-party online payment market.4  

Major e-commerce platform providers also provide lending and credit rating 

services. Examples include Ant Micro Loan (蚂蚁微贷), the internet lending 

platform under Ant Financial (previously known as Aliloan, 阿里小贷). Suning (

苏宁), and Jingdong (京东) are similar platforms, and provide supply chain 

finance. These all utilize well-developed e-commerce platforms to provide small 

and micro loans. Unlike P2P lending, e-commerce-based internet lending 

platforms utilize big data to analyze a borrower’s creditworthiness in real time. 

As a result, NPL ratios are much lower than in P2P lending. 

Sesame Credit Management (芝麻信用), a credit rating system launched by Ant 

Financial, draws on the Alibaba Group’s very large user database for consumers 

and small businesses. 3Golden (金电联行) is another player that uses big data 

and cloud computing to provide credit rating services to medium-, small- and 

micro-sized enterprises. 

INDUSTRY SEGMENTS AMONG P2P PLATFORMS   

Consumer lending. Major players include CreditEase (宜信), Renrendai (人人贷), 

paipaidai (拍拍贷), Yooli.com (有利网), and jimubox.com (积木盒子). 

Small Business Lending 

                                                             

 

3
 iResearch. 2014. Q3 2014 China Third-Party Payment Report (Brief Edition). 

http://www.iresearchchina.com/samplereports/6060.html.  

4
 ibid. 

http://www.iresearchchina.com/samplereports/6060.html
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Major players in this segment include gkkxd.com (开鑫贷), kingkaid.com (金开

贷), Lufax (陆金所), e.cmbchina.com (小企业 e 家), msyidai.com (民生易贷), 

rongyixin.com (融易信), Penging.com (鹏金所), and jimubox.com(积木盒子). 

Some platforms, such as gsdai.com (工商贷), Ideal Financial (前海理想金融) and 

yinhu.com (银湖网), specialize in supply chain financing for small businesses. 

Using the credit profile of a borrower’s core business, these platforms provide 

payment financing in advance, and accounts receivable financing for both 

upstream and downstream operations. Other platforms, such as esudai.com (E 

速贷), specialize in providing entrusted loans, with banks supervising the whole 

lending process but without guaranteeing loan payments.  

Some P2P platforms, such as xiaoniu88.com (小牛在线) and gsadi.com (工商贷), 

specialize in providing bridging loans for periods of up to six months, after 

which banks may provide longer-term funds. 

P2P platforms such as jinyinmao.com.cn (金银猫), msyidai.com (民生易贷), 

e.cmbchina.com (小企业 e 家), and PJ.com (票据宝) are also involved in 

discounted commercial bills, bill pledges and entrusted trade payments, among 

other services.  

Auto loans. In this segment, major players include weidai.com.cn (微贷网), Touna 

(投哪网), jimubox.com (积木盒子), haochedai.com (好车贷) and rongjinsuo.com 

(融金所). As China’s domestic automobile market has considerable potential for 

development, this P2P lending activity also has great potential. But it is subject 

to the risks of fraud, vehicle depreciation and damage. 

Real estate lending. Top players in this market segment include Lufax (陆金所), 

fangjs.com (房金所), jimubox.com (积木盒子), gcjr.com (国诚金融), and 

wsloan.com (温商贷). These platforms are vulnerable to the risk of decreasing 

real estate prices and liquidity. 

CROWDFUNDING  

Crowdfunding, or private placement, has existed for a significant amount of time, 

indeed several hundred years. The construction of the Statue of Liberty in New 

York Harbor and of many old temples in ancestral Chinese villages were largely 

accomplished with public donations raised through what would today be called 

“crowdfunding”.  

With modern crowdfunding, information about projects seeking funds, and 

about the fund-raising process, is placed on internet platforms. Crowdfunding 

relies, to a certain extent, on the “herd effect” of people wanting to be part of a 

project that appeals emotionally to their interests, beliefs and values. Often, “star” 

projects and the enterprises behind them are not short of money, but still attract 
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significant numbers of investors. There are various types of crowdfunding 

activity: lending, equity or reward based, and donation based 

Lending-based crowdfunding money from investors to develop projects.comes 

from investors, attracting principal plus interest. Leaders in this category include 

ppdai.com (拍拍贷), renrendai.com (人人贷), and jimubox.com (积木盒子).  

Equity-based crowdfunding is similar to equity investment, in that investors 

acquire equity shares (or equity derivatives) in the target company or project. 

Leaders in this category include angelcrunch (天使汇) and dajiatou.cn (大家投).  

Reward-based crowdfunding rewards investors through non-financial means, 

such as with products or souvenirs, once the project is completed. Leaders in 

this category include demohour.com (点名时间), dreamore.com (追梦网), 

zhongchou.cn (众筹网) and the movie crowdfunding projects arranged by Baidu 

Finance (百发有戏).  

In donation-based crowdfunding, investors donate money via an online platform 
to projects that appeal to them. Among the leaders in this category is 
gongyi.weibo.com (微公益) 
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A P P E N D I X  I I :  P H Y S I C A L  V S  D I G I T A L  B A N K S  

The physical presence of traditional banks provides reliability and flexibility 

through face-to-face services, where targeted customers are able to enjoy 

privileges. Online services can be affected by the conditions imposed by mobile 

networks, as well as security considerations. Some customers do not trust 

mobile and online services – mostly elderly and poor people who are unfamiliar 

with digital products – even though they may have leisure time and a choice of 

nearby physical branches. In terms of financial products, a large number of 

customers do not understand the features of various financial products 

delivered through mobile phones or so-called intelligent branches, so traditional, 

physical banking remains important.  

“Think about the case of the e-wallet. Nowadays, even though the e-wallet 

product has become increasingly convenient and user-friendly, physical wallets 

can never be replaced, on account of their reliability,” said one insider from an 

Internet finance business site.5 It is, after all, difficult to change people’s behavior 

in the short term and, for traditional banks, upgrading original branches or 

building intelligent bank branches can be a very significant investment without a 

proportional return.6  

More compelling evidence is presented in a survey conducted by iResearch, a 

consulting firm focusing on the digital economy. Its report showed that even in 

the United States, physical branches are still the most popular for dealing with 

banking services, with 35 per cent of customers relying on banks’ physical 

presence while a lower 25 per cent of customers rely on online banking.7  

However, this does not mean that traditional banks’ physical presence can 

survive alone. “Intelligent banks are the only choice in an Internet society,” said 

the head of one state-owned bank branch. Undoubtedly, numerous online 

services are rapidly changing lifestyles. In the long run, with improving 

technology, more people will adapt to a life online. In that longer timeframe, an 

increasing number of intelligent branches will lead to scale effects and bring 

                                                             

 

5 Collected from interviews on an insider from internet finance business  

6 Zhang Manyou. 2015. “The ‘Dual-Pronged Strategy’ of Traditional Banks: a Test for 

Smart Network Upgrading (传统银行“双线作战” 智能网点升级迎考).” China Business 

Journal, 12 January. http://news.cb.com.cn/html/money_10_23233_1.html.  

7 iResearch. 2007. “Traditional Bank Branches Are Still the Most Common Method of 

Accessing Services for American Customers (传统银行网点仍是美国用户最常选择的业

务办理方式).” http://ec.iresearch.cn/e-bank/20071016/71395.shtml.  

http://news.cb.com.cn/html/money_10_23233_1.html
http://ec.iresearch.cn/e-bank/20071016/71395.shtml
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overall costs to an increasingly affordable level, and traditional banking will 

need to transform and upgrade.  

The first critical option for traditional bank upgrading is to focus on comparative 

advantages and improving the customer service experience. For instance, at 

Minsheng Bank’s Shenzhen branch, counters have been replaced with 

comfortable sofas. Customers no longer have to go to different service windows, 

and staff approach clients instead.8  

In upgrading traditional branches, “intelligent” factors are taken into account.  

Based on new technologies such as 4G mobile networks, Wi-Fi, near field 

communication, and intelligent equipment, this new type of branch will 

comprehensively upgrade and transform the way physical banking is conducted. 

Location of branches, service procedures, management standards and IT 

systems will all help to lower the cost of traditional human resources to reach 

higher service efficiency levels, and to provide better customer experience.9 

As an example, Agricultural Bank of China (ABC) developed a program to 

upgrade traditional banks’ physical presence under its “super counter” initiative, 

which integrates hardware equipment and software systems. With the help of 

innovative technologies such as facial recognition, touch screens and image 

acquisition, customers are able to enjoy bank services four to seven times faster 

than previously.6 In these new branches, with staff guidance, customers are able 

to complete their own banking activities independently with the support of 

back-office approval, with the majority of non-cash business done conveniently. 

ABC is expanding “super counter” branches nationally from August 2014, and 

expects this model will cover more than 20,000 branches in China by the end of 

2015. Similar programs are being rolled out in the country’s other banks. In 

December 2014, the Bank of Beijing established its first intelligent bank branch. 

Three days later, ICBC also set up its first intelligent bank in Beijing.  

Achieving such a transformation in traditional banking is not an easy task, as it 

involves transforming a traditional bank’s culture and internal processes. A 

                                                             

 

8 CNR. 2015. “Financial Innovation Survey, Part 3: An Exploration of the O2O 

Transformation in Traditional Banks (金融创新调研第三篇：传统银行网点的 O2O 转型

探索).” 11 February. 

http://finance.cnr.cn/gundong/20150211/t20150211_517724053.shtml.  

9 Li Wangmei. 2014. “Competition Amongst the Two Lines of Traditional Banks: A 

Radical Upgrading to Smart Branches (传统银行双线竞技 实体网点智能版激进升级).” 

Sina Finance, 23 December. 

http://finance.sina.com.cn/money/bank/ywycp/20141223/015521138546.shtml.  

http://finance.cnr.cn/gundong/20150211/t20150211_517724053.shtml
http://finance.sina.com.cn/money/bank/ywycp/20141223/015521138546.shtml
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logical place to start is to streamline the approval process for loans and to cut 

the guarantee requirements for micro and small loans. In this, traditional banks 

can learn from P2P lenders by implementing a simple credit rating system, 

supported by new technologies – such as facial recognition – to rapidly confirm a 

borrower’s identity.  

Only through a combination of upgrading services in physical branches and 

reforming their internal processes can China’s traditional banks maintain their 

competitive advantages while simultaneously participating in the development 

of internet finance.
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APPENDIX III: RELATING TO INTERNET FINANCE CUSTOMERS 

All over the world, a generation of internet finance consumers is on the rise. In 

developed Asia, comprising Australia, Hong Kong, Japan, Singapore, South Korea 

and Taiwan, 92 per cent of respondents to a McKinsey survey used online 

banking in 2014, compared with 58 per cent just three years earlier. The shift is 

taking place even faster in the emerging markets of China, India, Indonesia, 

Malaysia, the Philippines, Thailand and Vietnam, though from a much lower 

base. There, online banking penetration has been rising from 10 per cent in 2011 

to 28 per cent over the same three-year period.10  

This trend is expected to accelerate as a young, digitally savvy generation 

matures, with expectations and behaviors that will disrupt traditional ways of 

delivering financial services. This generation will want full digital access to the 

latest offerings and a more personalized set of products and services. The 

financial services industry in China, as elsewhere, has to plan for a wave of 

change by overhauling and developing customer relationship strategies. 

Know Your Customer 

It is essential to know from the outset who future customers are and what they 

represent. They are drawn from four key consumer segments: 

 The digital rich: these affluent consumers have an undergraduate college 

education or above and constitute the professional talent of leading 

companies and multinational corporations. Some members in this group 

are also second-generation entrepreneurs who are better educated and 

more computer-literate than their pioneering parents. 

 The digital “middle”: these upper-mass and mass-affluent consumers 

have at least a college education and provide professional and middle-

managerial talent for multinational companies. The group also includes 

“service” entrepreneurs. 

 Millennial: these future online banking customers are now 15 to 30 

years old. They are students and young professionals, some in their first 

jobs, and exceedingly savvy digitally. They will form the preponderance 

of the online banking base. 

 Digital SMEs: the number of SMEs using and relying on the internet and 

other forms of digital technology is increasing. As these non-traditional 

                                                             

 

10 Sonia Barquin and Vivek HV. Digital Banking in Asia: What do Consumers Really Want? 

McKinsey & Company, March 2015. 
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SMEs become the norm they will use online banking platforms designed 

to serve their needs. 

Consumers who are most comfortable with internet finance are also more 

attractive to financial institutions as customers, since they are better educated, 

have account balances that are two to three times higher, and interact almost 

three times as often than the average offline bank customer. They also hold 

multiple banking products and are very active in online shopping.11  

Each of these segments has unique characteristics that must be considered by 

banks and other financial institutions as they develop service offerings and 

enhance the customer experience. 

Enhancing Customer Experience 

With shifts in consumer behavior, the age of premier digital financial services is 

quickly approaching. Irrespective of the current starting position, financial 

institutions are focusing on building a set of digital capabilities that are core to 

enhancing customer engagement and adding value.  

Efficient services. technological change is providing an opportunity to make 

dramatic improvements in process efficiency. For example, one European bank 

has redesigned its mortgage process to take advantage of digital technology. The 

bank has enabled acceptance of digital signatures, automated payouts and data 

matching with property registries, and digitized archives. As a result, costs of 

processing mortgage applications have been halved and mortgage offers 

completed in as little as 15 minutes, compared with two to five days previously. 

Banking with Fun. Financial institutions may want – indeed, will probably have 

to – present customers with a well-crafted customer experience, offering an 

user-friendly interface with a “no-defect, no-customer-leakage” culture, real-

time processing and a test-and-learn environment. 

Internet finance can and should be highly creative, fostering affinity and loyalty 

with fun or exciting ways to engage younger customers (such as by selectively 

introducing “game-like” aspects to the banking experience). A cross-partner 

ecosystem allowing for creative collaboration, the formation of heterogeneous 

communities, and integrated applications will be important for the maturing 

social media-savvy generation. Digital creativity will become an attractive 

proposition to customers, as digital adoption becomes the commercial norm. 

Internet finance may even help customers identify their needs more clearly and 

manage their money – and spending – more effectively by providing analyses in 

                                                             

 

11 ibid. 
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real time. This could well impact on personal financial profiles, performance and 

behavior, with information consolidated from customer accounts and credit 

cards. 

The power of analytics. Through such individualized consumer insights and 

analytics, internet finance can realize the higher value of its treasure chest of 

data. This includes customer demographics, together with data on transactions, 

product usage and credit behavior. Alibaba, for example, has successfully used 

its analytics capability to analyze transactions by retailers in its online 

marketplace to offer micro loans. This proactive approach also releases potential 

customers from needing to fill in complicated documents.  

A robust analytics engine can indeed generate suggestions for products or 

offerings that will be of particular interest to customers. If one bank finds itself 

lagging its competitors in cross-selling new products, it can develop a suggested 

product propensity model underpinned by advanced analytics.  

A key aspect of this new approach is to redesign the customer decision-making 

“journey” – from product selection to purchase – in a way that enables sales 

across all of a bank’s channels and products, including a more tailored, personal 

service.  

In addition, internet finance can offer a personalized internet experience. This 

social and mobile-centric dimension makes sense for some banks, as the latest 

digital technologies and platforms are used to enhance their reach and offerings. 

Internet finance is also capable of making use of websites to offer customers 

instant satisfaction with rich content management, paperless real-time 

transacting ability, and self-referenced analytics. 

Refining the Internet Finance Business Model 

Despite the rapid shift towards internet finance, three factors point to the 

continued need for banks and other financial institutions to maintain a physical 

presence and human contact, in the best interests of their customers: 

1. Financial services are highly case-specific. Just as physicians must 

physically check patients before prescribing medication, financial 

institutions should know the risk profile of their customers and match them 

with appropriate products. This is particularly true for complex products, 

such as mortgages, investments and life insurance. Face-to-face 

conversations are still the preferred way for customers to seek personal 

advice on their financial choices. 

2. The structure of financial products is often complex and not easy for many 

people to fully understand. According to a McKinsey & Company survey, 

banking customers who have not made any online purchases of banking 

products include 47 per cent in developed Asia and 35 per cent in emerging 
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Asia. Evidently, the primary obstacle has been that products were so 

complicated that they needed someone to explain these to them.12  

3. There is a regulatory requirement to uphold anti-money laundering 

practices. National regulations in China mandate personal contact for 

certain transactions, especially for first-time customers, as part of the 

international efforts to curtail money laundering and terrorist financing; 

these rules require rigorous identity verifications. Although digital means 

can be employed to comply with these regulations, such as by using online 

video or by transmitting biometric data over smartphones, authenticity 

remains an issue. 

For reasons such as those above, we do not expect a purely digital business 

model to dominate, any more than the world expects a pure “clicks” business 

model to prevail in retail or other commercial sectors. A multi-channel, client-

centric “bricks and clicks” model that remains branch-based, but also deploys 

sophisticated online and mobile offerings is the most likely combination to 

deliver a sustainable business model for Internet finance.  

Those who implement such a hybrid model will find that it yields value by 

delivering better market share of tech-savvy customer segments, while also 

delivering higher value with lower service costs.  

  

                                                             

 

12 ibid. 
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